


ALIGNMENT INSTRUCTIONS ..   

CIRCUIT DESCRIPTION   

INSTALLATION DATA .. 2 

PARTS LIST   13 

PRODUCTION CHANGES  8 

PAGE 

9 
1 

INDEX 

SCHEMATIC .   

SPECIFICATIONS   

TOP VIEW - TUBE LAYOUT. .   

TROUBLESHOOTING...   

VOLTAGE MEASUREMENTS . 

WAVEFORMS .  

MODEL NUMBERS TV 
Model numbers may have Chassis 

suffix letter "N" 

Picture 
Tube 

TV 
Tuner 

Record 
Changer 

PAGE 

20-28 
1 
19,22,25,27 

5 
20-28 
20-28 

Tone 
Radio Control 

17DX10, 170X11, 17DXI2 
121DX10. 121DX12, 

1210X16. 1210X17 
1210X11 19F1A 21WP4 or 21WP4X 

121DX12A, 121DX16A, { "CI  20DP4A  
121DX17A 19F1 21WP4 or 2IWP4X 
121DX16L. 121DX17L 19K1 21ZP4A 
221DX15, 221DX16, 

2211)X17, 221DX26, 19C1 
221DX38 

19B1 17BP4A 

19C1 20DP4A 

94D52-1 or 94D52-2 

94D46-2 

94D46-2 or 94046-3 
  94D46-2  
94D46-2 or 941)46-3 
94D46-2 or 94046-3 

No 

Yes 

No 
Yes 
Yes 
Yes 

20DP4A 94D46-2 Yes 

221DX15A, 221DX16A, 
221DX17A 

221DX15L, 221DX16L, 
22IDX17L, 221DX26L 

221DX26A 

221DX38A 

19CI 
(.19F1  

19K1 

19F1 
119C1 
(.19F1 

2220X15 19H1 
321DX15, 321DX16, 
32IDX17 

321DX15A, 321DX16A, f  19E1  20DP4A 
32IDX17A 1_ 19G1 21WP4 or 21WP4X 

321DX15L, 321DX16L, 
321DX171, 

321DX25B, 321bX26B, 
3210X278 119G! 19G1 

321DX26 19E1 

19E1 

20DP4A   
21WP4 or 21WP4X 

21ZP4A 

21WP4 
20DP4A 

21WP4 or 2IWP4X 
2IEP4A 

20DP4A 

94046-2 
94D46-2 or 94046-3 

941)46-2 or 94D46-3 

94D46-2 or 94046-3 
94046-2  

?4046-2 or 94046-3 

94046-2 

94046-2 

Yes 
Yes 

RC600 

Yes 

Yes 
Yes 
Yes 
Yes  

Built-in AM Yes 

19N1 21ZP4A 

94D46-2 RC600  Built-in AM Yes 
94D46-2 or 94046-3 RC600 Built-in AM Yes 

94D46-2 or 94D46-3 RC600 Built-in AM Yes 

20DP4A 94046-2 RC600 Built-in AM Yes 
21WP4 or 21WP4X 94046-2 or 94D46-3 RC600 Built-in AM Yes 

20DP4A 94046-2 RC600 Built-in AM Yes 

SPECIFICATIONS 
Picture Tube 

Direct View Electromagnetic. See Model Identifica-
tion Chart for different picture tubes used. 

Operating Voltage 

110-120 volts. 60 cycles, AC. 

Wattage 

185 watts for all models. 

Input Impedance and Transmission Line 

300-ohm balanced (between antenna terminals). 

Note that 72 ohm coaxial cable may be used by con-
necting the outer conductor to the chassis and the inner 
conductor to either antenna terminal. In weak signal 
areas, the use of coaxial cable should be avoided. 

Antenna 

All models equipped with a built-in TV antenna. TV-
Radio models equipped with a built-in radio antenna. 

Intermediate Frequencies 

Video 25.75 MC. Sound 21.25 MC. 

Intercarrier Sound 4.5 MC. 

Radio 455 KC. (TV-Radio models). 

Fuse Location 

The horizontal output circuit is fused with a 3/8 amp., 
250 volt fuse, part number 84A4-3. The fuse is located 
on the top side of the chassis. See tube location illus-
trations. 

Record Changer 

Model RC600 record changer is used in combination 
models. The changer model number is on the top rear 
of the changer pan and also on the changer model label 
on the underside of the changer. 

TELEVISION CHASSIS DIFFERENCES 

All 19 series chassis employ the same basic television 
circuitry. The 19B1, 19C1, 19F1, 19F1A, 19H1 and 
19K1 chassis are used in "television only" models. The 
19E1, 19G1 and 19N1 chassis are used in "combination" 
models. 

The 19B1 chassis uses a 17" rectangular picture tube 
(17BP4A). The 19C1 and 19E1 chassis use a 2(Y' rect-
angular picture tube ( 20DP4A). The 19F1, 19F1A, and 
19G1 chassis use a 21" rectangular picture tube (21WP4 
or 21WP4X). The 19H1 chassis uses a 21" cylindrical 
faced rectangular picture tube (21EP4A). The 19K1 
and 19N1 chassis use a 21" rectangular picture tube 
(21ZP4A). 

A tone control is used in all 19 series chassis with ex-
ception of the 19B1 and 19F1A chassis. The 19E1, 19G1 
and 19N1 chassis use a PM speaker. The 19B1, 19C1, 
19F1, 19F1A and 19H1 chassis use an EM speaker or a 

PM speaker with a filter choke mounted to it. All chassis 
use PM focusing. 

The 19B1 chassis uses the 94D52-1 or 94D52-2 TV 
tuner having a 6BC5 pentode tube as an RF amplifier. All 
other chassis in the 19 series chassis use the 94D46-2 or 
94D46-3 cascode TV tuner using a twin triode 6BZ7 tube 
as an RF amplifier. 

TUBE COMPLEMENT 

vloi *6BZ7 or 6BC5 RF Amplifier 

V102 6,16 Oscillator and Mixer 

V201 6AU6 Sound IF Amplifier 

V202 6AL5 Ratio Detector 

AM Detector, AVC, 
Sound Amplifier in 

V203 6AV6 combination sets 
Sound Amplifier in TV 
only sets 

V204 -f6Y6G or 6AS5 Sound Output 

V301 

V302 

V303 

V304 

V305 

V306 

V401 

V402 

V403 

V404 

V405 

V406 

6CB6 

6CB6 

6U8 

6AL5 

6CB6 

12AU7 

6S4 

6SN7GT 

6BQ6GT 

1B3GT 

6AX4GT 

V501 5U4G 

1st IF Amplifier 

2nd IF Amplifier 

53rd IF Amplifier 
/ Vertical Oscillator 

f Video Detector, 
AGC 

Video Amplifier 

Picture Tube 

5 Sync Separator, 
1Sync Clipper 

Vertical Output 

5 Hor. Oscillator Control, 
/ Horizontal Oscillator 

Horizontal Output 

High Voltage Rectifier 

Damper 

Rectifier 

V701 6BE6 Converter (AM Radio) 

V702 6BA6 IF Amplifier (AM Radio) 

* 6BZ7 tube used in 94046-2 and 94046-3 tuners. 6BC5 
tube used in 94D52-I and 94D52-2 tuners. 

6Y6G tube used in combination sets. 6AS5 tube used in 
TV only sets. 

§See "Model Identification Chart" on front page for dif-
ferent picture tubes used. 

NEW FEATURES 

New TV Tuners ( part Nos. 94D52-1, 94D52-2, 
94D46-2 and 94D46-3): New improved TV tuners 
are used. The 94D52-1 and 94D52-2 ( pentode type) 
TV tuners are used in models having a 17" picture tube. 
The 94D46-2 and 94D46-3 tuners (cascode type) are 
used in models having a 20" or 21" picture tube. 

These new improved TV tuners feature high sensitivity 
and high signal to noise ratio. This is made possible by 
improved tuner circuitry. The circuits in the RF stage 

of the 94D52-1 and 94D52-2 tuners have been optimized 
for the 6BC5 tube and the circuits of the 94D46-2 and 
94D46-3 tuners have been optimized for the 6BZ7 tube. 

The 94D46-3 cascode TV tuner is used in all later 
production chassis ( Run 6 and higher), with exception 
of the 19B1 chassis. The 94D52-2 pentode TV tuner is 
used in later production 19B1 chassis ( Run 6 and higher). 

TV tuners 94D46-2 and 94D46-3 are identical, with 
exception of shaft length. TV tuners 94D52-1 and 
94D52-2 are identical with exception of shaft length. 

DX Range Finder Control: A DX Range Finder 
control (AGC delay circuit) is used in all 19 series 
chassis. This control is a potentiometer located at the 
rear of the chassis to enable adjustment of receiver sen-
sitivity to suit the signal conditions in any local or 
fringe area. 

Improved Video Amplifier: Improved circuitry 
and use of the 6CB6 tube as a video amplifier have re-
sulted in improved picture definition with greater range 
of contrast. 

Tone Control:. A tone control is used in all chassis 
with exception of the 19B1 and 19F1A. 

Horizontal Oscillatbr Circuit: Pulse Width Modu-
lation is used for control or horizontal oscillator fre-
quency. Better control of oscillator frequency has in-
creased the "hold-in" range of the oscillator and im-
proved noise immunity and sync stability in weak signal 
high noise level areas over previous circuits of this type. 
The improved horizontal oscillator circuit also provides 
better drive to the horizontal output stage. 

Horizontal Output Circuit: An improved horizontal 
output circuit, using a high efficiency auto-transformer 
provides second anode voltage ( approximately 15,000 
volts) for good picture definition. A new tube (6AX4GT) 
is used in the damper circuit. 
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Improved Width and Linearity Control: The 
width control and horizontal linearity controls are of the 
slider type. Use of slider type controls has made adjust-
ment faster and more accurate. 

PM Focus: A PM focus assembly is used in all 19 
series chassis. Use of the PM focus assembly provides 
good line focus and minimizes the defocusing effect on 
the electron beam due to voltage variation. 

Vértical Retrace Blanking Circuit: A vertical re-
trace blanking circuit is used in later production sets 
(stamped Run 5 and higher). Vertical retrace blanking 
is achieved by applying the pulse voltage appearin. g at 
the secondary of the output transformer to the grid of 
the picture tube. 

HIGH VOLTAGE WARNING 

High voltages are present throughout the horizontal 
output, damper and second anode supply circuits. No 
attempt should be made to make measurements from 
high voltage points in these circuits with ordinary test 
equipment. See Voltage Data. 

Warning: Operation of the set outside of the cabinet 
or with cabinet back removed involves a shock hazard. 
Exercise normal high voltage precautions. 

PICTURE TUBE REPLACEMENT 

Picture tube replacement for these receivers is similar 
to that of other chassis using a rectangular glass picture 
tube. Make picture adjustments as instructed on pages 
3 to 4. Instructions for adjusting curvature correcting 
magnets used with 21EP4A ( 21" cylindrical faced) pic-
ture tube in 19H1 sets is given on page 3. 

REMOVABLE PICTURE WINDOW 

All models using the 19 series television chassis have 
picture windows which can be easily removed from the 
front of the cabinet for cleaning the inside of the win-
dow, picture tube and picture tube mask. Two types of 
picture window mountings are used. A removable mold-
ing in used in wood cabinet models. Removable corner 
brackets are used in plastic cabinet models. Instructions 
for removing and cleaning the picture window, picture 
tube and picture tube mask is given below. 

REMOVING PICTURE WINDOW FOR CLEANING 

If the picture window has a removable molding 
(at the top), remove the window by first removing the 
Phillips head screws and molding at the top of the pic-
ture window. Pull the top of the window away from the 
cabinet slightly and lift it up out of the channel at the 
bottom. 

After cleaning the window, picture tube and picture 
tube mask as instructed below, install the window by plac-
ing the bottom edge in the channel and replace the 
molding. Use care when tightening screws on molding 
to prevent stripping. 

If the picture window has removable corner 
brackets, first remove the two brackets at the top of 
the window. Then, while holding the window, loosen the 
screws on the bottom brackets. Allow the window to tilt 
out slightly at the top until it can be grasped and lifted 
free of the cabinet. 

After cleaning, install the window by setting it in posi-
tion and mounting the corner brackets. Use care when 
tightening bracket mounting screws to prevent stripping 
or cracking glass. 

CLEANING GLASS PICTURE WINDOW 

Clean the picture mask using a soft cloth, dampened 
in mild soapy water. Clean the picture window and the 
face of the picture tube using a soft cloth, dampened 
with your favorite window cleaner. Wipe dry using a 
chamois or soft, lint free cloth. Only use cloths which 
are just dampened as presence of moisture or water in-
side the set may cause damage. Install the window as 
instructed above. 

INSTALLATION and SERVICE ADJUSTMENTS 
When installing, each set should be checked for DX Range Finder ad-

justment (generally set on zero), picture centering, picture tilt, shaded 

corners, proper size, linearity, etc., to insure best performance. It is espe-
cially important that Ion Trap adjustment be checked, and that the Channel 

Slugs be adjusted upon installation or servicing of every set to insure ease 

of tuning. Make all checks and adjustments as instructed on the following 
pages. 

For best results, all checks or adjustments should be made using a transmitted television 

test pattern. A mirror placed in front of the picture tube screen will be of help in observ-

ing the picture while making adjustments at the rear of the chassis. Removing the TV back 

disconnects the interlocking line cord; use a separate line cord (part number 89A22-1) 

when servicing. See "High Voltage Warning" on page. 

INDIVIDUAL CHANNEL SLUG ADJUSTMENT 
USING A TELEVISION SIGNAL 

Individual channel oscillator adjustment of 
every receiver should be checked upon installa-
tion or servicing. If this adjustment is properly 
made, it is possible to tune from one station to 
another by merely turning the CHANNEL control. 
With correct channel adjustment, best picture will be lo-
cated at the approximate center of the range of the 
TUNING control. However, this may not necessarily be 
maximum sound output. 

Channel slug adjustment can be made without remov-
ing the chassis from the cabinet. Adjust as follows: 

a. Turn the set on and allow 15 minutes to warm up. 

4191 

4201 
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CHANNEL TUNING 
SLUG ADJUSTMENT 

Figure 1. Contro Panel on 19B1 Sets. 
Channel knob is removed. 

 \ CHANNEL TUNING 
SLUG ADJUSTMENT 

Figure 2. Control Panel on 19C1, 19F1, " 19F1A, 19111 
and 19K1 sets. Channel knob is removed. 

*19F1A sets have no Tone control. 

4189 CHANNEL TUNING 
SLUG ADJUSTMENT 

Figure 3. Control Panel on 19E1, 19G1 and 19N1 Sets. 
Channel knob is removed. 

b. Set the CHANNEL knob for a station in operation. 
Set all other controls for a normal picture. 

c. Remove the CHANNEL knob. 

d. Set TUNING control at center of its range by rotating 
it approximately half-way. At this setting, the hole 
in the TUNING knob will coincide with the hole in 
the control panel. 

e. Insert a 1/8" blade, NON-METALLIC tool in the 
hole adjacent to the channel tuning shaft ( see illus-
tration). For each channel in operation, carefully 
adjust the channel slug for best picture with clear 
detail. ( Note that this may not be the point at which 
the sound is loudest.) Be sure that the Tuning con-
trol is set at the center of its range before adjusting 
each channel slug. Generally, only slight rotation of 
the slug will be required; turning the slug in too far 
will cause it to fall into the coil. ( If the slug falls 
into the coil, remove the chassis from the cabinet and 
remove the coil. Move the retaining spring aside, 
lightly tap the open end of the coil until the slug 
slips out. Replace slug and reset retaining spring.) 

ION TRAP ADJUSTMENT 

To prolong the life of the picture tube, it is 
important that this adjustment be made upon 
installation, after adjusting the picture position-
ing lever, or after repositioning the focus coil. 

Set the BRIGHTNESS control ( at front of set) for 
normal brightness. 

Position the ion trap on the picture tube close to the 
base. Starting from this point, very carefully move the 
ion trap forward or backward and at the same time, 
rotate it slightly in either direction until maximum 
brightness is produced. 

Reset the BRIGHTNESS control for normal brightness. 
Adjust the FOCUS control ( at the rear of set) for good 
focus. Readjust the ion trap for maximum brightness. 

Note that there may be two locations where the bright-
est picture can be produced. The second ion trap loca-
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tion, which is further away from the tube base, should 
not be used or tube damage will result. 

Important: If the corners of the picture are shaded, 
be sure the ion trap has been properly adjusted. Do not 
sacrifice picture brightness when adjusting the ion trap 
to remove shaded corners. To eliminate shaded corners, 
see the discussion under "Check Picture Centering". Be 
sure to readjust the ion trap each time after adjusting 
the picture positioning lever or repositioning the focus 
assembly. Tighten the ion trap mounting screw ( if used). 

DX RANGE FINDER ADJUSTMENT 

This control is at the rear of the set, near the right side. 

This control is used to improve TV reception in fringe 
areas and in areas where there is interference. 

The DX RANGE FINDER should be at the "0" posi-
tion, if satisfactory pictures can be obtained by using the 
operating controls on the front of the set. 

Where the TV signal strength is weak, the picture can 
often be improved by turning the DX RANGE FINDER 
part way to the right or, if necessary, all the way to "300". 

Snow ( noise) in the picture can sometimes be mini-
mized by careful adjustment of the DX RANGE FINDER. 

Caution: If the DX RANGE FINDER is turned too 
far to the right for a strong signal, the picture may bend 
(overload). 

If the signal strength changes, it may be desirable to 
change the setting of the DX RANGE FINDER; however, 
it is generally possible to set it at a single compromise 
position which gives reasonable reception for the different 
signal strengths. 

PICTURE POSITIONING LEVER 
MOVES SIDEWAYS OR 

UP AND DOWN \ 

ION TRAP 

WIDTH 

FOCUS 
ADJUSTMENT 

VERT. LIN --.:-.---e-' ... 

NORIZ. LIN. -----------

NORIZ. DRIVE 0 

HOPI/ LOCK RANGE 
0 

HORIZ FREQ. HEIGHT FUSE DX RANGE FINDER 

Figure 4. Rear View of Chassis Showing 
Adjustment Locations. 

"HORIZONTAL CONTROL 
ON FRONT PANEL 

a 

It is important to keep the DX RANGE FINDER 
setting as low as possible consistent with satisfactory 
pictures. 

ADJUSTING CURVATURE CORRECTING 

MAGNETS FOR SETS USING A 

21EP4A (21") PICTURE TUBE 

If either side of the picture has excessive curvature 
(pin cushion effect) or if corners of the picture are bent 
inwardly, this can be minimized by adjustment of the 
correcting magnets located on the yoke bracket. Either 
side of the picture can be adjusted individually by 
using the magnet on that side of the picture tube. A 
picture or test pattern having straight vertical lines near 
the sides can be used for making adjustment; the pattern 
from a cross-hatch generator is preferable. IMPOR-
TANT: A cross-hatch generator which is not capable of 
locking the picture in both horizontal and vertical sync 
is not suitable. Adjust as follows: 
a. Set the receiver controls for normal picture. Be sure 

that the picture is centered properly and vertical line-
arity adjustment is made. 

b. check the radial position of the magnet brackets. The 
magnet brackets are generally set so that the mount-
ing screw is centered in the curved slot. It should 
only be necessary to change from this setting if the 
curvature at the side of the picture is not centered 
with respect to the side of the picture tube. 

c. Move the correcting magnet against the deflection 
yoke bracket. While observing the vertical lines on 
the same side of the picture that the magnet is locat-
ed, slowly move the magnet forward until curvature 
of vertical lines near the side is minimized. If the 
magnets are moved too far forward, the corners of 
the picture will bend inwardly or become shaded. 

PICTURE CENTERING ADJUSTMENT 

If the picture is 
off center, it can be 
centered by using 
the picture position-
ing lever, and when 
necessary, reposi-
tioning the focus as-
sembly around the 
picture tube neck. 
Follow the instruc-
tions given below. 
Note that the pic-
ture positioning 
lever can be moved sideways, or up and down. 

Picture Not Centered; Adjust 
Picture Positioning Lever. 

Centering the Picture 

a. Adjust ion trap as instructed on preceding page. 

b. Adjust the picture positioning lever ( sideways, or up 
and down) for correct picture centering. If center-
ing is not done with a test pattern, it may be neces-
sary to reduce picture height and width to determine 
correct centering. 

c. Readjust the ion trap. 

Difficulty in Centering the Picture 

a. Adjust ion trap as instructed on preceding page. 

b. Slightly loosen the two screws "K" which hold the 
focus assembly to the yoke bracket. Center focus 
assembly around the tube neck; tighten screws. 

c. Center the picture with the picture positioning lever. 
If the picture cannot be centered with the lever, it 
may be necessary to locate the focus assembly slightly 
off center and then center the picture with picture 
positioning lever. 

d. Readjust the ion trap. 

Difficulty in Eliminating Shaded Corners 

a. Loosen screws "G", then move the yoke support 
bracket forward until rubber grommet "F" is firmly 
against the flare of the picture tube. 

b. Move the deflection yoke coil "E" as far forward as 
possible. In some cases, it may be necessary to loosen 
the two screws "D", move the bracket up or down, 
and then move the deflection yoke coil as far forward 
as possible. 

c. Adjust ion trap as instructed on preceding page. 

d. Shaded corners may also result from use of the wrong 
ion trap. These picture tubes use ion trap 94A15-3. 
The part number is stamped on the magnet. 

FOCUS ADJUSTMENT 

Focus adjustment can be made without removing the 
cabinet back from the receiver by rotating the shaft ex-
tending from the rear of the focus assembly. Set the 
Picture control for normal picture and the Brightness 
control at slightly above average brightness. Rotate the 
control shaft to the right or to the left until the picture 
is in sharp focus. Slight rotation in either direction 
should generally bring the picture into focus. If the 
picture was greatly off focus, readjust the ion trap. 

PICTURE TILT ADJUSTMENT 

If the picture is 
tilted, loosen the 
wing screw "H" on 
the deflection yoke 
coil "E" and slight-
ly rotate the yoke 
until the picture is 
straight. Before 
tightening the wing 
screw, be sure that 
the yoke is moved 
as far forward as 
possible, otherwise 
corners of the picture may become shaded. 

Picture Tilted; Adjust 
Deflection Yoke Coil. 

HEIGHT AND VERTICAL LINEARITY 
ADJUSTMENT 

If the picture is of incorrect height ( vertical size), ad-
just the HEIGHT control. This adjustment will affect 
the vertical linearity of the picture. If necessary, al-

ternately adjust the VERT. LIN control and HEIGHT 
control. Note that the upper portion of the picture is 
affected mostly by the Vertical Linearity control; the 
lower portion by the Height control. 

Incorrect Height; Alternately Adjust 
HEIGHT. and VERT. LIN. Controls. 

If the large circle 

in the test pattern 

appears cramped or 

flattened at top or 

bottom ( non-linear 

vertically), correct 

by alternately ad-

justing the VERT. 

LIN, control and the 

HEIGHT control. Top or Bottom of Picture 
Cramped or Flattened; Adjust 
VERT. LIN. and HEIGHT. 

WIDTH ADJUSTMENT 

If the picture is too wide or too narrow, adjust the 
WIDTH adjustment lever by moving it to the left or to 
the right until the picture just fills the picture tube screen. 

Too Much Width; 
Adjust WIDTH. 

Not Enough Width; 
Adjust WIDTH. 

HORIZONTAL LINEARITY ADJUSTMENT 

If the large circle 
in the center of the 
test pattern has a 
cramped or flat-
tened appearance at 
either side ( non-
linear horizontally), 
adjust the HORIZ. 
LIN, by moving it 
to the left or to the 
right as required. 
Note that the Hori-
zontal Drive and 

Side of Picture Cramped or 
Flattened; Adjust HORIZ. LIN. C
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the Width adjustment also affect linearity. Be sure that 
these adjustments are set correctly if difficulty is en-
countered when making the horizontal linearity adjust-

ment. 

HORIZONTAL DRIVE ADJUSTMENT 

If this adjustment is not properly made, it may 
be difficult to obtain sufficient picture width and 

brightness. Adjust as follows: 

a. Turn the CHANNEL control to an unused channel. 
This adjustment may be made on a channel in 

operation, but results will not be as accurate.) 

b. Set BRIGHTNESS control at a lower than • average 
setting. Turn PICTURE control completely to the left. 

c. Turn the HORIZONTAL control ( front panel) com-

pletely to the left. 
d. Turn the HORIZ. DRIVE screw out ( to the left) as 

far as possible while still maintaining slight tension 

Vertical Line; 
Adjust HORIZ. DRIVE. 

on the trimmer plate. If a white vertical line I or 
lines) appears on the screen, slowly turn the HORIZ. 
DRIVE screw in. until the line( s) just disappears. 

Do not use the Horizontal Drive to obtain correct 
width or linearity. If necessary, make the Width and 
Horizontal Linearity adjustments. 

SIMPLIFIED HORIZONTAL SYNC ADJUSTMENT 

A receiver which requires horizontal sync ad-
justment can be corrected only by following in 
exact detail the step-by-step procedure given here. 

Check whether adjustment is necessary by rotating 
the HORIZONTAL control ( A) on the front panel from 
one end to the other; the picture should hold as follows: 

a. For strong or medium signals. the picture should 
remain in sync over the entire rotation of the 

Picture Out of Horizontal Bending or Jitter at Top 
of Picture. Sync. 

HORIZONTAL control. Holizontal sync adjust-
ment is required if the picture falls out of sync, 
bends at the top ( jitters). or doubles up on the 
side. See illustrations below. 

b. For weak or fringe area signals. the picture 
should remain in sync over 1, to 3¡ of the rota-
tion of the HORIZONTAL control. Horizontal 
sync adjustment is required if the picture falls 
out of sync. bends at the top ( jitters), or doubles 
up on the side. See illustrations below. 

Adjust Horizontal Sync as follows: 

1. Set the DX Range Finder at "0" position ( see figure 
5) and set the PICTURE control Icontrast on front 
panel) for normal picture. 

2. Important: Before making these adjustments, be sure 
that the picture can be made to sync vertically ( re-
main stationary up and down) as lack of both ver-
tical and horizontal sync is an indication of trouble 
in the sync circuits. If replacement of tubes V401 
and V403 does not eliminate sync trouble; see Service 
Hints For Horizontal Sync on page e. 

HORIZONTAL CONTROL 0 

(ON FRONT PANEL) 

LOCK 
RANGE 

HORIZ. 
FRED. 

60 

? e  W O 205: 

DX RANGE 
FINDER 

Figure 5. Rear View of Chassis Showing Horizontal 
Sync Adjustments. 

3. With the picture in sync. rotate HORIZONTAL con-
trol ( A) on front panel from one end to the other. If 
picture does not hold sync as described in paragraphs 
"a" or "h" at left, set the HORIZONTAL control ( Al 
at the point where the picture just loses sync or be-
comes unstable, and slowly adjust the HORIZONTAL 
FREQUENCY ( B) until the picture just falls back 
into sync. It may require several turns of adjustment 
I B). Repeat this procedure until the picture holds as 
described in paragraphs "a" or "b" at left. If the 
picture can be made to hold sync with adjustment of 
(B), adjustment is complete; otherwise proceed with 

step 4. 

4. If the picture cannot be made to hold sync as de-
scribed in paragraphs "a" or "b" at left, turn the 
LOCK RANGE adjustment ( C) clockwise until tight, 
then back it out 1/, turn for strong and medium sig-
nals. If signals are generally very weak, turn it out 
a full turn from the tight position. 

5. Recheck step 3. 

6. If horizontal sync is still unsatisfactory, carefully re-
peat entire procedure. Try replacing tube V403. It 
may be necessary to make complete Horizontal Oscil-
lator Alignment ( using an oscilloscope) as instructed. 

COMPLETE HORIZONTAL OSCILLATOR 

ALIGNMENT 

(Requires Oscilloscope) 

1. IMPORTANT: Set the DX RANGE FINDER at "0" 
position ( see figure 5) and set the PICTURE con-
trol ( contrast on front panel) for normal picture. 

2. In some chassis ( stamped Run 1 or lower), the HORI-
ZONTAL control ( A) may be wired in reverse. If 
so, it will be impossible to make adjustment properly 
by following the instructions below. 

To determine whether the control wiring is re-
versed, check the lug to which blue wire is connected. 
The blue wire should connect to the lug nearest bot-
tom edge of the chassis and the 68,000 ohm resistor 
R425 should connect to the lug nearest the top of the 
chassis. If wiring is reversed, change the two con-
nections in accordance with the information given 
here. 

3. IMPORTANT: Connect oscilloscope high side 
through a 10 mmfd. condenser to terminal marked 
"C" or "2" on the horizontal blocking transformer 
T404. ( See figure 6.) It is important to use short 
leads and a very low capacity condenser ( at least 
10 mmfd.) to avoid loading the circuit and thus dis-
torting the waveform. 
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Figure 6. Bottom View of Chassis Showing Horizontal 
Sync Adjustments. 

4. Set the oscilloscope sweep to 15.75 KC or a sub. 
multiple of it. 

5. Adjust the HORIZONTAL LOCK slug ( D) (see fig-
ure 6) until the oscilloscope waveform pattern ap-
pears as in figure 7. The rounded and pointed peaks 

PEAKS MUST HAVE EQUAL HEIGHT 

Figure 7. Horizontal Oscillator Waveform. 

of the waveform must have equal height. The pic-
ture must be kept in sync to obtain the proper oscil-
loscope waveform pattern. Keep the picture in sync 
by adjusting the HORIZONTAL FREQUENCY ( B) 
and/or the LOCK RANGE trimmer (C). If the pic-

ture still will not sync, check for a defective tube, 
components, or wiring, before continuing further. 
See Service Hints on Horizontal Instability And Tear-
ing In Picture on page S. 

6. Disconnect the oscilloscope leads. 

7. Set the HORIZONTAL control ( A) fully counter-
clockwise to break sync. If the picture does not go 
out of sync, momentarily interrupt the channel se-
lector, or adjust the HORIZONTAL FREQUENCY 
(B) until several bars appear sloping downward to 
the left. ( See figure 8.) 

8. Slowly turn the HORIZONTAL control ( A) clockwise 
and note the least number of bars present before the 
picture falls into sync. If two or three bars are pres-
ent, the LOCK RANGE trimmer is set properly, so 
reset the HORIZONTAL control ( A) to maximum 
counterclockwise and adjust the HORIZONTAL FRE-
QUENCY ( B) until the picture falls back into sync. 

Figure 8. Picture Out of Horizontal Sync. 

9. If more than three bars are present, adjust the LOCK 
RANGE trimmer ( C) slightly clockwise. If less than 
2 bars are present, adjust the LOCK RANGE trimmer 
(C) counterclockwise. Repeat steps 7 and 8. 

10. Rotate HORIZONTAL control ( A) on the front panel 
from one end to the other. The picture should hold 
sync as follows: 

a. For strong or medium signals, the picture 
should remain in sync over the entire rotation 
of the HORIZONTAL control. If it falls out 
of sync, bends at the top ( jitters), or doubles 
up on the side; sync adjustment is required; 
see step 11 below. 

b. For weak or fringe area signals, the picture 
should remain in sync over 1/2 to 3/4  of the ro-
tation of the HORIZONTAL control. If it falls 
out of sync, bends at the top ( jitters), or dou-
bles up on the side; sync adjustment is re-
quired; see step 11 below. 

11. If picture does not hold sync as described in para-
graphs "a" or "b" above, set the HORIZONTAL 
control ( A) at the point where the picture just loses 
sync or becomes unstable and adjust the HORIZON-
TAL FREQUENCY ( B) until the picture just falls 
back into sync. It may require several turns of ad-
justment ( B). Repeat this procedure until the pic-
ture holds as described in paragraphs "a" or "b" 
of step 10. 
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SERVICE HINTS 
Also see Production Changes in this .Vanual. 

TROUBLE SHOOTING 

The television chassis covered in this Service Manual 
are newly designed sets incorporating the latest in tele-
vision circuitry. New features incorporated in the 19 
series chassis are outlined in paragraph on "New Fea-
tures" on page S. Important: Since there are many dif-
ferences in these chassis over earlier model Admiral 
receivers, it is important to remember the following when 
servicing or installing these receivers. 

All chassis have a "DX Range Finder Control" ( AGC 
delay circuit). This control is a potentiometer located 
at the rear of the chassis to enable adjustment of receiver 
sensitivity to suit the signal conditions in any local or 
fringe area. Incorrect adjustment of this control in a 
strong signal area, may result in picture bending, exces-
sive contrast and poor sync. Information on the adjust-
ment of the DX Range Finder control is given on page 3. 

The sound output tube V204 6Y6G or 6AS5) func-
tions as a voltage dropping tube in addition to being a 
sound output tube. The cathode of the sound output tube 
operates at approximately 140 volts above chassis ground 
for TV operation. If the sound output stage becomes 
defective, B+ voltage to the TV tuner, sync separator 
and clipper, video amplifier and AGC delay circuit will 

be affected. 

In chassis stamped Run 2 or lower, the first and second 
IF amplifiers V301 and V302 are in series. The cathode 
of V302 is operated at approximately 120 volts above 
chassis ground. If either V301 and V302 become defec-
tive, B+ voltage to the other stage will be affected. 

In chassis stamped Run 3 and higher ( except 19B11. 
B+ voltage to the first and second IF amplifiers V301 
and V302 is in parallel. When making voltage measure-
ments in chassis ( except 19B1) stamped Run 3 and 
higher. it is important to note that the plate and screen 
voltages at the first and second IF amplifier stages V301 
and V302, may vary over a wide range, depending on the 
strength of the TV signal. The voltages shown on the 
schematics are taken with the antenna disconnected and 
antenna terminals shorted; see Voltage Data on schematic 
pages. 

In sets using the 94D46-2 or 941)46-3 cascode tuner, 
the triode sections of the RF stages ( V101 are in series. 
The cathode of the second triode section is operated at 
approximately 130 volts above chassis ground. If the 
tube should be come defective or be removed from the 
socket. there will be no B+ voltage on the plate of the 
first triode section. See B+ distribution diagrams, fig-
ures 9 and 10. 

The horizontal oscillator circuit utilizes pulse width 
modulation for control of the horizontal oscillator fre-
quency. Information on servicing the horizontal oscil-
lator and horizontal oscillator control circuit is given 
in paragraph "Service Hints for Horizontal Sync". 

Note: An oscilloscope is required for align-
ment of the horizontal oscillator waveform. Information 
on alignment of the horizontal oscillator is given on 
page de. 

When servicing these chassis in the shop. it is impor-
tant that the correct type of speaker or speaker substitute 
be used. The 19B1, 19C1. 19F1. 19F1A and 19H1 chas-
sis use an EM speaker with output transformer, or a 
PM speaker with an output transformer and filter choke 
mounted to it. 19E1, 19G1 and 19N1 chassis stamped 
with the letter "T" at the rear of the chassis, use a 
permanent magnet ( PM) speaker with the output trans-
former mounted on the television chassis. 19E1, 19G1 
and 19N1 chassis without the letter "T" use a permanent 
magnet I PM speaker with the output transformer 
mounted directly on the speaker. Use of an incorrect 
speaker will result in no B+ voltage or weak and dis-
torted sound. 

6+ DISTRIBUTION IN TELEVISION CHASSIS 

Figures 9 and 10 illustrate the basic II+ distribution 
used in these chassis. The B+ distribution in chassis 
stamped Run 2 or lower is shown in figure 9. The B+ 
distribution in chassis stamped Run 3 and higher is 
shown in figure 10. Note: There are variations in the 
B+ circuits of TV and combination models and TV 
models using a different RF amplifier tube ( V1011 in the 
TV tuner. Alternate connections for the RF amplifier 

tube ( V101) is shown in figure 9. See "Television 
Chassis Differences", and "Trouble Shooting" 
information. 

SPEAKER FIELD 
OR 

FILTER cHou FUSE 
N401 

TO PIN I 
Y501 
(51140 

Distribution in Chassis Stamped 
Run 2 or Lower. 

SPEAKER FIELD 
OR FILTER CHOKE 

TO PIN 8 
V501 
(51.140 

A 

Figure 10. B-f- Distribution in All Chassis ( except 19B1) 
Stamped Run 3 and Higher. 

SERVICE HINTS FOR HORIZONTAL SYNC 

The horizontal oscillator control circuit controls the 
horizontal oscillator by a method called "Pulse Width 
Modulation". This method is so called, because the 
width of the pulse applied to the grid of the horizontal 
oscillator control section determines the length of time 
that current flows through this section. The duration of 
current flow through the control section determines the 
DC control voltage applied to the grid of horizontal 
oscillator, thereby controlling the frequency. 
The waveshape applied to the grid of the horizontal 

oscillator control section is formed by combining a par-
tially integrated pulse from the horizontal oscillator out-
put and the horizontal sync pulse. If these two pulses 
combine properly, the waveshape shown in figure 11 will 
be developed and the horizontal oscillator will be in sync. 

With no sync input, the waveform at the horizontal 
oscillator control grid should appear as shown in figure 
12. Since the horizontal oscillator control voltage is 
dependent upon a waveshape formed at the horizontal 
output stages ( V404, V405 and V406), a defective corn-

Figure 11. Waveform on Grid Pin 1 of V403 
With Sync Pulse. 

ponent in one of these stages may cause sync trouble. 
If the waveform shown in figure 12 can be obtained, 
this will indicate ,proper operation of the horizontal 
sweep circuit. 

Figure 12. Waveform on Grid Pin 1 of V403 
Wjthout Sync Pulse. 

When the horizontal oscillator is out of sync, it may 
be difficult to observe this waveform ( figure 12) on an 
oscilloscope due to the presence of out-of-phase sync 
pulses. In this case, remove the sync separator and sync 
clipper tube V401. If the waveshape shown in figure 12 
is obtained, place the sync and separator tube back into 
its socket. Then, remove the horizontal ofcillator and 
control tube V403 ( 6SN7GT). Conventional, well-shaped 
sync pulses should appear at control grid ( pin 1) of V403. 

If there are no sync pulses, or the pulses are of low or 
varying amplitude, accompanied with noise, the sync cir-
cuits should be checked. However, if the sync pulses are 
well-shaped and of constant amplitude, the horizontal 
oscillator may be misaligned. Place V403 back into its 
socket and make the "Horizontal Oscillator Alignment" 
given on page 44-. 

If it is impossible to sync the picture, or obtain the 
correct waveform at terminal "C", check for a defective 
component. See the following paragraphs. 

HORIZONTAL INSTABILITY AND 
TEARING IN PICTURE 

Horizontal instability, tearing or bending may be 
due to misadjustment of the DX Range Finder or 
horizontal sync adjustments; or it may be due to a 
faulty tube or defective components. If causes of 
trouble have been checked as instructed in the follow-
ing steps and the chassis is Run 2 or lower, make the 
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CHASSIS 19B1,19C1,19E1,19F1,19F1A, 19G1, 19H1, Late; 19K1, 19N1 

g. 

h. 

circuit changes described under the heading below 
on "Circuit Changes to Reduce Bending and Im-
prove Horizontal Sync". 

Make checks as follows: 

a. Check to see if trouble is due to misadjustment of the 
DX Range Finder control. Set control at "0", use 
this setting unless a higher setting gives better re-
sults. See figure 5. 

b. Check horizontal sync adjustment as instructed under 
"Simplified Horizontal Sync Adjustment" on page 
If difficulty is experienced in making Horizontal Sync 
adjustment, continue with the following steps. 

c. Replace the horizontal oscillator tube V403 ( 6SN7GT I . 
Try tubes of different brands. Repeat Horizontal Sync 
adjustment. 

d. Check resistors ( R420, R421, R422, R423, R424 and 
R428). These resistors should be within 5% toler-
ance of the values shown in the parts list and on the 
schematic. Also, check condenser C418 (.01 mfd.) 
for correct capacity. If this condenser is suspected as 
being faulty, it should be replaced with a .01 mfd, 
400 volt, 10'/ condenser, part number 64A2-16. 

e. Check condenser C417 by substitution. Use a 270 
mmfd, 10% mica condenser, part numbr 65B21-271. 

f. Check condensers C413 and C416 for either 
short. 

If tapping the horizontal oscillator transformer T404 
causes erratic operation, a cracked adjustment slug 
in the transformer may be the cause. If transformer 
T404 is suspected as being the cause of the trouble, it 
should be replaced. 

If after following each of the above steps, horizontal 
difficulties are still present, and the set is Run 2 or 
lower, it is suggested that circuit changes be made as 
described in the section below. 

open or 

CIRCUIT CHANGES TO REDUCE BENDING AND 

IMPROVE HORIZONTAL SYNC 

(Applies to chassis stamped Run 2 or lower.) 

Making the following circuit changes to an early 
production chassis, will minimize bending of the 

-NOTE-

FOR CHASSIS WITH 
BUILT-IN RADIO 
CHANGE 1,1218 FROM 
2000 OHMS TO 1500 
OHMS. USE THE 2000 
OHM RESISTOR RE-
MOVED -ro REPLACE 
R2I2 (4700) 

R218 ; • 
200e 

1R212 
V204 81'8 47" 

Q 
ORIGINAL 

CONNECTION 
V3 

o 
REPLACE WITH c9 - - - - 

cnims'N  L ).; R212 ¡REPLACE 
WITH - 

V204 01213 110436N 1500,OHMS-17VHTel 
8A55 1 LEAD 

picture at high contrast control settings in strong 
signal areas and improve horizontal sync in medium 
fringe areas. 

IMPORTANT: Before making changes below, 
check whether bending or sync trouble is due to 
faulty tubes, defective components, misadjustment 
of the DX Range Finder control, or horizontal sync 
adjustment. See pages 3 and "1- for information on 
adjustment. 

Add changes as follows: 

1. Check connections to the DX Range Finder control 
R315. Be sure that the center terminal is grounded 
and that the white wire goes to the terminal of the 
DX Range Finder nearest the bottom edge of the 
chassis. Connect a wire lead from pin 1 of V304 
(6AL5) to the remaining terminal of the Range 
Finder control. See figure 14. 

2. In chassis using a 6AS5 sound output tube ( V204), 
change resistor R212 from 3,600 ohms to 1,500 ohms, 
1,C2 watt, 5',4 . In chassis using a 6Y6G sound output 
tube ( V204), change resistor R212 from 4,700 ohms 
to 2,000 ohms, 1/2  watt, 5%. 

3. In chassis using a 6AS5 sound output tube ( V204). 
change resistor R213 from 1,100 ohms to 910 ohms, 
1/2  watt, 5%. In chassis using a 6Y6G sound output 
tube, change resistor R218 from 2.000 ohms to 1,5(X) 
ohms, 1/2  watt, 5%. 

4. In some areas, it may be beneficial to increase the 
sync pulse level by changing the sync take-off on the 
video amplifier plate load. Disconnect resistor R327 
(2.700 ohms) from the junction of resistors R325 
and R326 ( 2.700 ohms). Reconnect R327 to the 
junction of R325 ( 2.700 ohms) and peaking coil 
L306. See figure 14. 

5. Make the Run 4 change. which consists of connecting 
a 8.200 ohm resistor ( R443) in series with resistor 
R407 ( between terminal 3 of the vertical integrator 
couplate and pin 1 of V401B). See figure 14. 

6. Since step 1 above is effective only with the DX Range 
Finder set at "0", use this setting unless a higher set-
ting gives better results. 

INTEGRATOR 
COUPLATE 
,831313-2 

V501 

8200 OHM RESISTOR ADDED 

/
THIS CHANGE 
TO BE MADE 
IN CHASSIS 
RUN 3 OR 
LOWER 

ND REMOVE E OF 
R327 FROM PIN 1 
ANO) CONNECT AS 
SHOWN (DOTTED) 

ADD THIS CONNECTION 
TO UNUSED LUG 

DX 
RANGE 
FINDER 
R3I5 

SOME CHASSIS MAY HAVE 
WHITE LEAD AND GROUND 
REVERSED. MAKE SURE 

------- GROUND IS ON CENTER LUG 
AND WHITE LEAD ON LUG 
NEAREST BOTTOM EDGE 
OF CHASSIS. 

Figure 14. Bottom View of Chassis Showing Simplified Circuit Changes for Reducing 
Bending and Improving Horizontal Sync in Chassis Stamped Run 2 or Lower. 

EXCESSIVE SNOW IN PICTURE DUE TO 

FAULTY TUBES 

Excessive snow in the picture can be caused by faulty 
tubes in the receiver. Check receiver as follows: 

Short circuit the antenna terminals and turn the Picture 
control ( contrast) fully clockwise. 

Connect a vacuum tube voltmeter from test point "V" 
to chassis. Set the channel selector on an unassigned 
channel. If the voltmeter reading exceeds .6 volt nega-
tive, excessive receiver ( tube) noise is indicated. This 
condition can usually be corrected by tube substitution. 
Substitute tubes in the following order: Video detector 
tube V304, RF oscillator tube V102, RF amplifier tube 
V101 and IF amplifier tubes V301, V302 and V303. 

Corona or arcing in the second anode supply can also 
cause a high noise reading at the video detector resulting 
in excessive snow in weak signal areas. 

If the above does not eliminate excessive snow and the 
chassis is stamped Run 2 or lower, see the "Snow 
Changes" listed under Run 3 Production Change on page 
16. Note: Since this portion of the Run 3 change is 
rather involved, we do not recommend that it be made in 
the field. However, if it is desired to make the changes, 
complete instructions can be obtained by writing the 
Service Department of the Admiral Corporation at 201 
E. North Water Street, Chicago 2, Illinois. 

MISCELLANEOUS TROUBLE DUE TO 

FAULTY TUBES 

Faulty tubes cause the majority of receiver troubles. 
The list below contains most common troubles which are 
generally due to faulty tubes. 

a. Poor fringe area reception due to low B plus voltage. 
Check the 5U4G tube. 

b. Poor fringe area reception due to low sensitivity. 
Check the 6BC5 and 6BZ7 tubes, if used in the re-
ceiver. 

c. Picture and sound separated due to IF oscillation. 
Check the 6CB6 and 6U8 tubes. 

d. Picture bending caused by leakage between tube ele-
ments. Check the 6BC5 and 6CB6 tubes. 

e. Poor sync stability, usually more noticeable in ver-
tical circuit. Check 12AU7 tube. 

f. Washed out picture due to negative grid current. 
Check 6CB6 tube. 

VERTICAL JITTER AND POOR INTERLACE 

Vertical jitter and poor interlace may occur in early 
production receivers, if the red lead ( terminal 3) of the 
deflection yoke T403B is dressed too close to the grid 
circuit of the vertical output tube V402 ( 6S4). The red 
lead to the deflection yoke should be dressed against the 
chassis and as far away from the grid circuit of the 
vertical output tube as possible. 

ADDING VERTICAL RETRACE BLANKING 
CIRCUIT TO AN EARLY PRODUCTION CHASSIS 

All 19 series chassis stamped Run 5 and higher, have a 
vertical retrace blanking circuit incorporated for elimina-
ting retrace lines. A schematic of the retrace blanking 
circuit and detailed instructions for adding this change 
to an early production receiver, is given in the para-
graphs below. The following parts are required: 

Sym. Description Port No. 

C427 .01 mfd, 600 volts, condenser 64B 9-13 

C428 .01 mfd, 400 volts, condenser 64B 9-32 

R445 56,000 ohms, watt, resistor  60B 8-563 

R444 2700 ohms, 1:2 matt, resistor 60B 8-272 

1. Locate the red wire between pin 10 of the picture 
tube and the junction of the black lead of T403A 
(vertical deflection yoke) and the red lead of T402 
(vertical output transformer). 
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Figure 13. Vertical Output and Picture Tube Circuit 
With Vertical Blanking Added. 

2. Locate the bare wire between the junction of R431 
(820,000 ohms) and R438 ( 1200 ohms) and the junc-
tion of the black lead of T403A and red lead of T402. 

3. Disconnect the red wire and the bare wire from their 
common junction point. Reconnect both of these 
leads to the junction of the 7.5 ohm winding and the 
100 ohm winding of T402 (common point of the 
white and yellow leads). See figure 13. 

4. Locate the red ( positive) lead from C410 ( 20 mfd) 
and the junction of the black lead of T403A and red 
lead of T402. Disconnect the red wire from this junc-
tion and reconnect to junction of 7.5 ohm and 100 
ohm winding of T402. 

5. Locate the green wire from pin 2 of the picture tube 
and disconnect from chassis ground. Connect green 
wire to a .01 mfd., 600 volt condenser. Connect the 
other end of this condenser to a 2700 ohm, 1/, watt 
resistor. Connect the other end of the resistor to the 
junction of the red lead of T402 and the black lead 
of 1403A. 

6. At the junction of the .01 mfd., 600 volt condenser 
and the green wire from pin 2 of the picture tube 
(connected in step 5) connect a 56,000 ohm resistor 
to chassis ground. Connect a .01 mfd., 400 volt across 
the 56,000 ohm resistor. 

WARNING: Do not use any of the unused lugs of 
V402 16S4 tube socket for the points. These lugs are 
connected to the internal tube structure of the 6S4 tube. 

®John F. Rider 

1
V
I
I
I
W
G
V
 9
-
Z
 l
 3
9
V
d
 A
l
 



TELEVISION TUNER SERVICE 
INSUFFICIENT HEIGHT 

If adjustment of the Height and Vertical Linearity con-
trols does not provide sufficient height, try replacing the 
vertical output tube V402 ( 6S4). Insufficient height can 
also be due to a weak vertical oscillator tube V303 ( 6U8). 

ELIMINATING AUDIO HUM 

Strong ( 60 cycle) audio hum in these receivers can 
be due to any one of the causes listed below, which can 
easily be corrected. 

1. Hum may be due to coupling between components in 
the audio input circuit and the AC wiring. Check the 
117 volt AC leads to the On-Off switch. These leads 
should dress away as far as possible from the grid 
circuit of the sound amplifier V203. In models using 
tone control R214, dress the lead between the control 
and the plate ( pin 7) of V203 away from the AC 
leads. 

2. Check position of condenser C209 (.01 mfd.) in the 
sound amplifier circuit ( V203) to make certain that 
it is not too close to the 117 volt AC wiring or On-Off 
switch. If C209 is a tubular paper condenser, the out-
side foil terminal should be connected to the junction 
of resistor R207 ( 47,000 ohms) and condenser C208 
(.0022 mfd.). 

3. Check the B+ ( power supply) circuits for an open 
or under capacity electrolytic condenser. Especially 
check filter condenser C501, 60 mfd., 350 volts. 

4. If the receiver is a TV only model using a 10" 
electro-magnetic ( EM) speaker, it may be possible 
that the speaker is the cause of excessive hum. The 
speaker may be checked by substituting another 
speaker of the same type. The original 10" electro-
magnetic ( EM) speaker part number 78B75-1, can 
be checked by substituting a permanent magnet ( PM) 
speaker with the filter choke attached such as part 
number 78B80-1. 

SOUND BARS IN PICTURE 

Sound bars noticeable at high volume levels, may be 
caused by heavy audio currents being induced in the B+ 
circuits. This can be due to the location or the routing 
of leads to electrolytic condenser C215. Condenser C215 
is the single section electrolytic condenser ( 80 mfd, 350 
volts) which is mounted at the center of the chassis. 

To minimize the possibility of sound bars in the pic-
ture, the mounting and routing of leads to electrolytic 
condenser C215 were changed. In later production sets, 
electrolytic condenser C215 is mounted in parallel and in 
front of the 9 lug terminal strip near the center of the 
chassis. When mounted this way, the terminals of con-

denser C215 face away from the TV tuner, thus permit-
ting the negative lead C215 to connect directly to the 
cathode of the sound output tube V204. 

TOUCH-UP OF RATIO DETECTOR SECONDARY 

USING TELEVISION SIGNAL (A8, BOTTOM 

SLUG OF T201) 

•Adjustment A8 is accessible through the 1/4 " hole 
(just below T201) in bottom of the cabinet or the chassis 
mounting shelf, located toward the left side facing the 
rear of the set. See figure 22. Removal of the chassis 
is therefore not required. Adjustment need be made 
on one channel only. Proceed as follows: 

a. Turn set on and allow about 15 minutes for warm up. 

b. Tune set for normal picture and sound. 

c. Carefully insert a non-metallic alignment tool through 
the opening in cabinet bottom below T201. An align-
ment tool with a screwdriver blade or hexagonal end 
is required depending on the transformer used, see 
* note below. When the alignment tool engages the 
bottom tuning slug A8, adjust the slug for best 
sound with minimum buzz level. Do this carefully as 
only slight rotation in either direction will generally 
be required. Correct adjustment point is located be-
tween the two maximum buzz peaks that will be 
noticed when turning the slug back and forth about 
1/4 to 1/2  turn. 

ALIGNMENT OF 4.5 MC TRAP A9, USING A 

TELEVISION SIGNAL 

Beat interference ( 4.5 MC) appears in picture as very 
fine vertical or diagonal lines, very close together, having 
a "gauze-like" appearance, the pattern will vary with 
speech, forming a very fine herringbone pattern. 

The trap can be tuned by watching the picture and ad-
justing slug A9 for minimum 4.5 MC interference. If 
greater accuracy is required, the trap should be adjusted 
as instructed in step 3 of the "4.5 MC Sound IF and 
Trap Alignment" procedure on page II. 

SERVICING RADIO TUBES AND DIAL LIGHT IN 

COMBINATION MODELS 

The radio tubes can be serviced without removing the 
TV chassis from the cabinet. The radio tubes can be 
reached through the opening in the underside of the 
chassis shelf. 

The dial light can be serviced by removing the tuning 
knobs and plastic control panel. A number 44 dial light 
(part number 81A1-5) is used in sets stamped Run 5 
or lower; a number 47 dial light ( part number 81A1-8) 
is used in sets stamped Run 6 or higher. 

• If ratio detector transformer (T201) has hollow hexagonal core slugs, bottom slug adjustment A8 can be made from top of chassis, 
if you use alignment tool ( part numbr 98A30-7; available at Admiral Distributor). Bottom slug ( A8) can be reached through the 
hole in the core of the upper slug ( Ai0). 

SERVICING TV TUNER CHANNEL COILS 

The cabinets of later production sets have been pro-
vided with a rectangular cut-out in the chassis shelf just 
below the TV tuner. This access opening will permit 
servicing of the tuner channel coils or for installing UHF 
channel coils without removal of the chassis from the 

cabinet. 

To gain access to the underside of the tuner, it is 
necessary to remove the screen covering from over the 
cut-out in the chassis shelf. Then remove the bottom 
shield from the bottom of the tuner. After servicing the 
channel coils, carefully replace the tuner shield. Replace 
the metal screen, using staples or thumb tacks to secure 
it to the cabinet. 

SERVICING STATIONARY CONTACTS OF 
TV TUNER 

A rectangular opening is provided at the side of the 
chassis for convenience in servicing the stationary con-
tacts of the TV tuner or for making voltage or resistance 
measurements. 

To gain access to the stationary contacts of the TV 
tuner, it is necessary to remove the mounting screws 
from the side cover plate on the tuner and unsolder the 
soldered joint grounding the cover plate to the tuner. 
Reassemble the cover plate in the same manner. 

REMOVING CHANNEL COILS 

Insert a screwdriver blade between the coil retainer 
spring and the turret end plate. Twist the blade away 
from the turret and lift the end of the coil upward. 

CLEANING CONTACTS 

Remove several sets of coils from turret and rotate 
turret to position making contact points of contact plate 
accessible for cleaning. 

Using a small, stiff brush and carbon tetrachloride, 
clean contact surfaces of stationary contacts. 

Remove accumulated dust or grease from stationary 
contacts and contact plate with a soft canvas cloth damp-
ened with carbon tetrachloride. Accumulated rosin may 
be removed with a soft cloth dampened with alcohol. 

Clean contact surfaces of rotating coils in same manner. 

TUNER LUBRICATION 
In general the lubrication applied to points of wear or 

friction at time of manufacture should make lubrication 
seldom, if ever necessary. However, should tuner lubri-
cation become necessary, it is important that the correct 
amount and type of lubricant be used. 

Using a clean brush, apply a film of switch contact oil 
(Admiral part number 98A64-1 or Viscosity Oil Co. 

V102 V101 
MI22 M121 6.16 MI09 6BZ7or 6605 

M110 

MI04 W2 L102 

14125 

Figure 15. Exploded View, TV Tuners 94D52-1, 94D52-2, 941)46-2 and 941)46-3. 
For description of parts, see page L
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#7069) to the surfaces of the coil contacts and sta-
tionary contact points. 

Lubricate bearing surfaces of all other moving parts 
with light vaseline or preferably Admiral part #98A64-2 
or Viscosity Oil Co. #8857 lubricant. 

CAUTION: Do not use lubriplate or any similar 
lubricant containing zinc or cadmium. 

ADJUSTING CONTACT SPRINGS 

Should the stationary contact springs make poor con-
tact due to insufficient tension, remove several sets of 
coils from the turret. Rotate the turret to position 
making the bottom of the contact strip accessible for 
observation. With a narrow blade screwdriver, adjust 
the contact spring tension by carefully bending the 
spring inward until highest point on the spring extends 
about 9/64 of an inch above the plastic surface of the 
contact plate. With correct tension of the contact spring, 
the spring should clear the flat surface of the turret coil 
by about 1/64 of an inch. 

OSCILLATOR SLUGS IN TOO FAR 

If BF oscillator slugs " fall into" coil form, remove 
the channel coil, move the slug retaining spring M112 
aside, and tap the coil assembly until the slug slips for-
ward. Set the slug retaining spring into position; it 
should rest firmly against the slug. 

REMOVING TUNER TURRET ASSEMBLY 

a. Remove retaining bracket M107 in front of the tuner. 

b. Remove rotor shaft assembly M104, rotor contact 
spring M124 and fibre washer M113. For reassembly, 
note order of parts removal. 

e. Remove front and rear turret retaining springs M125 
by pressing straight end away from tab on chassis. 

d. Using a screwdriver blade at the side of the tuner, 
press the detent spring M122 and roller M121 away 
from the turret detent plate. 

e. Grasp tuner shaft and slip out of end plate bearings. 

REPLACEMENT OF THE UNGROUNDED STATOR 
PLATE OF TUNING CONTROL 

Stator plate M118 part number 94A45-86) is re-
placed with wiring lead and trimmer condenser C110 
attached, because it is difficult to solder the wire lead 
to the silver plated surface on the ceramic stator plate disc. 

To replace the stator plate, remove the turret assem-
bly. Remove mounting rivets from stator plate by drill-
ing out or clipping them out with diagonal wire cutters. 
Remove trimmer screw M115 and locking nut M114 from 
trimmer condenser C110. Unsolder wiring lead con-
necting trimmer to terminal on contact plate. 

Assemble the replacement stator plate ( M118 by plac-
ing the ceramic button over the 5s" hole in the chassis 
with the wiring lead extending into the chassis. Place the 
mounting bracket over the ceramic button and mount 
securely using #4x-A round head machine screws with 
#4-40x-ei hex nuts and #4 shake proof lock washers. 
Mount trimmer condenser C110 in chassis and solder 
wire lead to its original terminal on the contact plate 
making this lead as short as possible. Dress wiring lead 
from ceramic stator plate to trimmer condenser C110 so 
it does not come in contact with the turret drum. After 
replacement of the stator plate, adjust trimmer condenser 
C110 ( overall oscillator adjustment). 

REMOVING CONTACT PLATE ASSEMBLY M123 

a. Remove turret. 

b. Remove the mounting screws at the front and rear 
of Contact Plate and Bracket Assembly M123. 

c. Unsolder both ends of contact plate assembly. Press 
outward the front and rear tuner chassis end plates. 

d. To free contact plate assembly, release the contact 
plate tabs by pushing them away from the slots in the 
end plates. 

e. Unsolder all connections to contact plate. Unsolder 
the solder joint holding contact plate to the center 
partition of the tuner chassis. 

f. Reassemble in the same manner. 

INTERCHANGEABILITY OF 20DP4A, 21ZP4A, 21WP4 
and 21WP4X PICTURE TUBES 

Some of the above picture tubes can be used as inter-
changeable replacements and others cannot, as described 
below. 

The 21EP4A picture tube used in the 19H1 chassis and 
the 21ZP4A picture tube used in 19K1 and 19N1 chassis 
are not interchangeable with other tubes because of the 
larger cabinet space required by these tubes. 

The 21WP4 or 21WP4X picture tubes used in 19F1, 
19F1A and 19G1 chassis and the 20DP4A picture tube 
used in the 19C1 and 19E1 chassis can all be used as 
interchangeable replacements. However, the front tube 
supports may have to be cut down or padded to keep 

the tube the same distance above chassis as the original 
tube. Use the measured distance between the original 
tube and chassis for obtaining proper alignment of the 
replacement tube and the picture mask. Final alignment 
should be checked with chassis installed in the cabinet. 

The deflection yoke housing must be moved forward 
or backward so that the rubber neck grommet will fit 
tightly against the cone of the picture tube. If it cannot 
be moved forward far enough, the slots in the yoke 
housing may have to be elongated or new holes can be 
drilled in the diagonal yoke housing support brackets. 

The original tube mounting strap can generally be used. 

PRODUCTION CHANGES 
Production changes are coded RUN 1, RUN 2, etc., as given in the 

headings below. Run number (stamped on chassis) indicates that this 
chassis has the change(s) incorporated which are explained under that 
particular run number heading below, as well as all changes (lower run 
numbers) made prior to that time. At the start of production chassis were 
stamped RUN 1; a Jew chassis were not stamped with a Run number. 

CHANGE TO INCREASE BRIGHTNESS 

Run 2 and higher in all 19 series chassis 

The following changes were made in the cathode cir-
cuit of picture tube V306 for increased brightness. 

Resistor R330 was changed from 470,000 ohms to 
180,000 ohms, 1/2 watt, part number 60B8-184. Conden-
ser C316 was changed from .01 mid, to .22 mfd. 400 
volts, part number 64B8-24. 

CHANGE TO ELIMINATE BENDING AND 
IMPROVE HORIZONTAL SYNC AND CHANGE 

TO REDUCE SNOW IN FRINGE AREAS 

Run 3 in 1981, 19C1, 19E1, 19F1, 19F1A, 
19G1, 19H1, and 19K1 Chassis 

Bending and Sync Changes 

The following changes were made to eliminate 
possible bending at the top of the picture and to 
improve horizontal sync. If it is desired to make 
these changes to chassis stamped Run 2 or lower, 
see heading on "Circuit Changes to Reduce Rend-
ing and Improve Horizontal Sync" on page b. 

In early production chassis ( with exception of 19B1), 
the B+ voltage to the 1st and 2nd IF amplifiers V301 
and V302 is effectively in series. In later production sets, 
B+ voltage to the 1st and 2nd IF amplifier stages is in 
parallel. This makes it possible to apply AGC voltage to 
the 1st and 2nd IF amplifiers of later production sets, 
thus allowing the receiver to operate under a wider range 
of signal conditions without the possibility of overloading. 

The circuit changes that were made to the IF ampli-
fiers and AGC circuit of later production sets are as 
follows: The screen ( pin 6) of 2nd IF tube V302 and 
terminal 2 of 2nd IF transformer T302 connect to com-
mon B+ through resistor R312 ( 1,000 ohms). Con-
denser C319 (.001 mfd.) is connected from terminal 2 
of 1302 to chassis. 

The control grid ( pin 1) of 2nd IF amplifier V302 

is returned to AGC through 1301 and decoupling re-
sistor R309 ( 1,000 ohms). Condenser C318 (.001 mfd.) 
is connected from terminal 3 of T301 to chassis. The 
suppressor grid (pin 7) of V302 is connected directly to 
chassis. The cathode (pin 2) of V302 returns to chassis 
through R336 (68 ohms). 

Overloading of the video amplifier and possible sync 
instability has been eliminated by the following circuit 
changes: 

The B+ voltage at the screen (pin 6) of the video 
amplifier V305 (6CB6) was increased by lowering the 
value of resistors R212 and R213 in the grid and cathode 
circuits of sound output tube V204. 

Resistor R212 was changed from 3,600 ohms to 1,500 
ohms in sets using a 6AS5 tube for V204, and was 
changed from 4,700 ohms to 2,000 ohms in sets using 
a 6Y6 G tube for V204. 

Resistor R213 was changed from 1,100 to 910 ohms 
in sets using a 6AS5 tube for V204 and from 2,000 ohms 
to 1,500 ohms in sets using a 6Y6G tube for V204. 

Increased sync pulse input to the sync circuits is ob-
tained by the following changes made to the video am-
plifier plate circuit. Resistor R326 was changed from 
2,700 ohms to 5,600 ohms, 1 watt. Resistor R325 (2,700 
ohms) was omitted. 

Snow Changes 

(This portion of Run 3 production change does not 
apply to the 19B1 chassis.) 

The circuit changes described below are rather 
involved. Generally, we do not recommend that 
they be made in the field. However, if snow 
is still excessive after making the checks given 
under the heading of "Excessive Snow Due to 
Faulty Tubes" on page 6, and it is desired to 
make the changes below, instructions may be ob-
tained by writing the Service Department of the 
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Admiral Corporation at 201 E. North Water 
street, Chicago 2, Illinois. 

To reduce the amount of snow ( front end noise) in 
the picture the AGC voltage to the tuner has been re-
duced with respect to the AGC voltage to the 1st and 
2nd IF stages by applying a small positive voltage from 
voltage divider network. 

The voltage divider network consisting of R301 ( 3.3 
megohms), R333 ( 15 megohms), R334 ( 2.2 megohms) 
and R338 ( 56,000 ohms) was added in the circuit be-
tween B+, the AGC diode V304 and the DX Range 
Finder control R315. 

One terminal of DX Range Finder R315 connects to 
the R338 ( 56,000 ohms). Resistor R317 connecting to 
pin 7 of diode V304 was changed from 820,000 ohms to 
470.000 ohms. The delayed AGC bias developed at the 
AGC diode I 1A of V304) is thus controlled by both the 
Contrast ( picture) control and the DX Range Finder 
control. This provides a means of eliminating entirely 
the delay on the AGC diode in a very strong signal area 
and also a means of adjusting the AGC delay to a suit-
able value for best picture with minimum of snow in 
weak signal or intermediate fringe areas. 

RESISTOR R443 ADDED TO IMPROVE 
HORIZONTAL SYNC STABILITY 

Run 4 in all 19 Series Chassis 

Later production sets using vertical integrator couplate, 
part number 63B6-2, have an 8,200 ohm, 1/4  watt resistor 
(R443) connected between terminal 3 of the couplate 
and pin 1 of sync separator tube V401 ( 12AU7). The 
integrator couplate contains components R407, R408, 
R409, C403, C404 and C405. 

Adding resistor R443 to the circuit has increased the 
sync level by squaring up the sync pulses, thereby im-
proving horizontal sync instability. 

To install resistor R443 ( 8,200 ohms) remove the num-
ber three lead of integrator couplate 63B6-2 from pin 1 
of V401 I 12AL371. Connect resistor R443 between the 
number three lead of the couplate and pin 1 of V401 
(12AU7). 

VERTICAL RETRACE BLANKING 
CIRCUIT ADDED 

Run 5 in all 19 Series Chassis 

A vertical retrace blanking circuit was added to elim-
inate retrace lines. The vertical retrace blanking circuit 
consisting of components R444 ( 2,700 ohms), R445 
(56,000 ohms), C427 (.01 mfd.) and C428 (.01 mfd.), 
is shown in schematic figure 13. 

Vertical retrace blanking is achieved by applying the 
pulse voltage appearing at the low side ( red lead) of the 
vertical output transformer T402 to the grid ( pin 2) 
of the picture tube V306. 

Detailed instructions for eliminating retrace lines in 
early production receivers are given on page 6. 

TV TUNER SHAFT LENGTH INCREASED 

Run 6 in All 19 Series Chassis 

The TV tuners used in chassis stamped Run 6 and 
higher, have a longer shaft length. This increase in shaft 

length was made to make the chassis adaptable for in-
stallation of a separate UHF tuner. 

The 94D46-3 cascode TV tuner is used in all later 
production chassis I Run 6 and higher), with exception 
of the 19B1 chassis. The 94D52-2 pentode TV tuner is 
used in later production 19B1 chassis I Run 6 and higher). 

TV tuners 94D46-2 and 94D46-3 are identical, with 
exception of shaft length. TV tuners 94D52-1 and 
94D52-2 are identical, with exception of shaft length. 

DIFFERENT INTEGRATOR AND SYNC 
COUPLATE USED 

Run 7 in All 19 Series Chassis 

Integrator couplate, part number 63B6-11 has replaced 
integrator couplate, part number 63B6-2 used in earlier 
production sets. The circuit of both couplates is the same 
with the exception that resistor R407 ( 22,000 ohms), is 
not contained in couplate 63136-11. Resistor R407 is con-
nected externally from terminal 3 of couplate 63B6-11 to 
pin 1 of V401B. This change in integrator couplates has 
improved horizontal sync stability by increasing the am-
plitude and squaring up the sync pulses. 

To replace couplate 63B6-2 with couplate 63B6-11, 
omit resistor R443 ( 8,200 ohms) if used between pin 1 
of V401B and terminal 3 of the couplate. Connect re-
sistor R407 ( 22,000 ohms, 1/2 watt) between pin 1 of 
V401B and terminal 3 of couplate 63B6-11. 

Sync couplate, part number 63B6-8 has replaced sync 
couplate part number 63B6-4 used in early production 
sets. Couplate 63B6-4 contains resistors R328, R329 and 
condenser C315. Couplate 63B6-8 contains resistor R329 
and condensers C315 and C317. This change in sync 
couplates has simplified circuit wiring by reducing the 
number of components. 
To replace couplate 63B6-4 with couplate 63B6-8, 

change resistor R327 from 22.000 ohms to 27,000 ohms. 
Remove condenser C317 (.01 mfd.). Connect couplate 
63B6-8 between resistor R327 and pin 7 of V401A. 

CHANGE IN TOLERANCE OF COMPONENTS IN 
THE HORIZONTAL OSCILLATOR CIRCUIT V403 

In some Run 2 Chassis and all Chassis 
Run 3 and higher 

Changes were made to horizontal oscillator circuit 
V403 of later production sets to minimize possible varia-
tion of horizontal oscillator performance due to parts 
tolerances and variation in electrical characteristics of 
some brands of 6SN7 tubes. By reducing the permissible 
tolerance of components R422, R423. R428 and C418, the 
operation of the horizontal oscillator circuit becomes less 

critical. 
In later production sets ( stamped Run 3 and higher), 

tolerance of resistors R422 330,000 ohms). R423 
(82,000 ohms) and R428 ( 150,000 ohms) were changed 
from 10% to 5% tolerance. Condenser C418 (.01 mfd.) 
was changed from 20% to 10% tolerance. 

In cases where it is difficult to make satisfactory Hori-
zontal Sync Adjustment, the components in the horizontal 
oscillator circuit should be checked for correct value as 
mentioned in the preceding paragraph and on page S , 
under Horizontal Instability And Tearing In Pictute. 

RESISTORS R214 AND R215 REPLACED BY ONE 
RESISTOR IN SOME LATER PRODUCTION 

19E1, 19G1 and 19N1 CHASSIS 

In later production chassis, resistors R214 and R215, 
2,200 ohms, 2 watt, were replaced by a single wire wound 
resistor, 1,200 ohms, 5 watt, part number 61A1-10. 

CHANGE TO PREVENT FUSE FAILURE 
IN TV-RADIO CHASSIS 

Run 8 in 19E1, 19G1 and 19N1 Chassis 

The circuit location of fuse M401 ( 3/8 amp. 250 V.) 
has been changed to prevent possible fuse failure when 
function switch S701 is rotated from Radio to TV posi-
tion. Fuse failure may occur if all contacts of switch 
section S701C make simultaneous contact, thus applying 
a sudden surge of current through the fuse. 

Schematic figure 33 shows the fuse location in early 
sets and schematic figure 35 shows the fuse location in 
later sets having this production change. This change 
can be made to an early set by simply interchanging the 
red and blue leads connecting to switch section S701C. 
With this change made, the red lead should connect to 
terminal "h" of S701C and the blue lead should connect 
to terminal "g" of S701C. 

CHANGE IN SIZE OF FUSE M401 

To prevent possibility of fuse failure, due to momen-
tary line voltage surges, fuse M401 was changed from a 

1/4 ampere, 250-volt fuse to a 3/8 ampere, 250-volt fuse, 
part number 84A4-3. Fuse replacement should be made 
only with a :>'¡ ampere, 250-volt fuse, part number 84A4-3. 

CHANGE IN PILOT LIGHT AND VOLTAGE 
DROPPING RESISTOR R707 

In later production combination sets, a different pilot 
light and pilot light series dropping resistor is used. 

Early production sets stamped Run 5 or lower use a 
number 44 pilot light ( part number 81A1-5) and voltage 
dropping resistor R707 is 4.7 ohms, 1/4  watt, part num-
ber 601328-11. In later production sets stamped Run 6 
and higher, a number 47 pilot light ( part number 81A1-8) 
is used and voltage dropping resistor R707 is 10 ohms, 
1/4  watt, part number 60B28-100. 

MECHANICAL CHANGE IN RADIO TUNER 
USED IN 19E1, 19G1 and 19N1 CHASSIS 

Mechanical changes were made to the later produc-
tion radio tuner sub-chassis used in combination models. 
The dimensions of the radio chassis were altered slightly 
and the mounting position of the gang condenser was 
changed. 

Early production radio tuners used gang condenser 
(part number 68B53) which mounts in a vertical posi-
tion. Later production radio tuners use gang condenser 
(part number 68B53-1) which mounts in a horizontal 
position. 

TELEVISION ALIGNMENT PROCEDURE 
GENERAL 

Complete alignment consists of the following individual 
procedures and should be performed in this sequence. 

a. IF Amplifier and Trap Alignment. 

b. IF Response Curve Check. 

c. 4.5 MC Sound IF and Trap Alignment. 

d. RF and Mixer Alignment. 

e. Over-all RF and IF Response Curve Check. 

f. HF Oscillator Adjustment. 

TEST EQUIPMENT 

To properly service this receiver, it is recommended 
that the following test equipment be available. 

IMPORTANT: Many service instruments do not 
meet the requirements given below. A list of recom-
mended equipment is available from Admiral Distributor. 

Oscilloscope 

Standard oscilloscope, preferably one with a wide band 
vertical deflection, vertical sensitivity at least .5 volt 
( RMS) per inch. 

Signal (Marker) Generator 

4.5 MC frequency. 

18 to 30 MC frequency range. 

50 to 90 MC frequency range. 

170 to 225 MC frequency range. 

Must have a built-in calibration crystal for checking 
dial accuracy. 

Sweep Generator 

Sweep generator must provide sweep frequencies from 
18 to 30 MC range: 

with at least 
'50 to 90 MC range: 

10 MC sweep width. 
170 to 225 MC range: 

Output: adjustable; at least one-tenth volt maximum. 

Output impedance: 300 ohms balanced to ground. 

A sweep generator not having constant output voltage 
over the swept range and linear sweep, will produce 
curves which are widely different from the ideal curves 
shown in the following pages. If repeated difficulty is 
encountered in obtaining these curves, the sweep gen-
erator should be checked. A simple check is to observe 
the response curve for a set that is in alignment. 

Before suspecting the generator, be sure the alignment 
instructions in this manual have been followed carefully. 

Vacuum-Tube Voltmeter 

Preferably with low range (3 volt) DC zero center 
scale and a high voltage probe ( 30,000 volt range). 

ALIGNMENT TOOLS 

The following alignment tools are required. They can 
be obtained from the Admiral Distributor under the part 
numbers listed below: 

Metal alignment screwdriver part number 98A30-9. 
Non-metallic (fiber) alignment screwdriver 111 1/4 " 
long, 1/4 " diameter) part number 98A30-10. 

Non-metallic alignment wrench 9" long, for hexagon 
core IF slugs) part number 98A30-12. 
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IMPORTANT ALIGNMENT HINTS 
The following suggestions should be performed if difficulty 

is experienced during the alignment procedure. 
1. IF CIRCUIT INSTABILITY: When spot frequency align-
ing the IF amplifiers, the VTVM pointer may swing when the 
hand is placed too near the IF transformers. When viewing 
the IF response curve on an oscilloscope, the curve may change 
shape with hand capacity, especially when aligning A2 ( 3rd 
IF transformer T303). To correct either of these conditions, 
the following alignment hints should be tried: 

(a) Check the generator output leads to be certain that the 
unshielded portion especially the grounded lead) be as short 
as practicable. 

Ili) Be sure that a decoupling network is used at the video 
detector output and that the leads on the network are kept as 
short as possible (See figure 21). 
I el Construct a special tube shield as shown in figure 16. 

This is made from an ordinary tube shield and four 10,000 ohm 
resistors. Keep the spacing between the two halves of the 
shield at a minimum ( Vgg inch). 

TO GENERATOR cre:e4=2 ' 

HIGH SIDE 

TO GENERATOR 

LOW SIDE 

FOUR 

10K RESISTORS 

EQUALLY SPACED 

I37 

1/4 » GAP 

Figure 16. Special Tube Shield for 
IF Alignment and IF Response Curve Check. 

I d) The use of a non-metallic alignment tool, approximately 
eight inches long ( part number 98A30-12), will permit ad-
justment without coming too near to the transformers. 

2. RECEIVER OVERLOADING WHEN CHECKING THE 
OVER-ALL RESPONSE CURVE: Due to the inherent high 
sensiti%ity of these receivers, it is very easy to cause over-
loading in the third IF amplifier stage. In some cases, gen-
erator leakage alone is enough to produce a response curve on 
the oscilloscope. To prevent overloading, do the following: 

(a) Be certain that the generator output attenuators are set 
at a minimum. 

(b) Some generators have a built-in pad in the output table 
to be used when viewing the over-all response curve. Be sure 
that the pad in the cable is properly connected in the circuit. 
Refer to the generator instruction manual for details. 

lc) If a pad is not built in, the 12 db pad shown below in 
figure 17 can be constructed and connected between the gener-
ator and the antenna terminals. 

260 01155 

GENERATOR 
OUTPUT 300 011115 500 01115 

TO 
RECEIVER 
ANTENNA 
TERMINALS 

210 OHMS 

Figure 17. Illustration of 12 db Attenuation 
Pad for Viewing Over-all RF-IF 

Response Curve. 

IF AMPLIFIER AND TRAP ALIGNMENT 
• Connect bias battery; negative to test point "T", see 

figure 22, positive to chassis. A volt battery is required 

for all steps below. 

• Disconnect antenna. Connect a jumper wire across the 

antenna terminals. 

• Set Channel selector to Channel 12 or other unassigned 
high channel, to prevent interference during alignment. 

• Set the Picture control fully to the left ( counterclockwise). 

• Allow about 15 minutes for receiver and test equipment to 

warm up. 

• Use lowest DC scale on VTVM. 

Step Signal 
Gen. Freq. 

1 •27.25 MC 

2 

3 

25.3 MC 

23.1 MC 

4 •27.25 MC 

VTVM and Signal 
Generator Connections 

Instructions 

VTVM high side to test point "V" 
through a decoupling filter; see 
figs. 21 and 22, common to chassis. 

Generator high side to 6J6 ( V102) 
special tube shield. Connect low 
ride to bottom part of the tube 
shield, see figure 16. 

Connect a 41/2 volt bias battery to 
test point "T". 

Use lowest DC scale on VTVM. 
When peaking, keep reducing gen-
erator output for VTVM reading of 
approx. 1 volt or less. If unstable, 
refer to section 1 of the "Align-
ment Hints" above. 

Adjust 

Al for minimum. 

A2 and A3 for 
maximum. 

A4 and A5 for 
maximum. 

Repeat step 1 
above. 

5 To insure correct IF alignment, make the "IF Response Curve Check" given on opposite page. 

• Before proceeding, be sure to check the signal generator used in alignment against a crystal calibrator or other fre-
quency standard for absolute frequency calibration required for this operation. 

IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope) 

Receiver Controls 
and Bias Battery 

Sweep 
Generator 

Marker 
Generator 

Oscilloscope Instructions 

Set Channel selec-
tor on Channel 12 
or an unassigned 
high channel. Pic-
ture control fully to 
the left. Connect 
negative of 41 2 volt 
bias battery to test 
point "T"; positive 
to chassis. 

21.251K 
MARKER 
OUT NOT /8 

BE VISIBLE) 

•6I tEliSt 95•4 

me• 

Connect high side 
to 6J6 mixer-ose. 
special tube shield, 
see fig. 16. Connect 
low side to bottom 
part of tube shield. 
Set sweep frequency 
to 2331C, and sweep 
width approximate-
ly 7MC. 

4 550 

If an external 
marker generator is 
used, loosely couple 
high side to sweep 
generator lead on 
tube shield, low 
side to chassis. 
Marker frequencies 
indicated on IF Re-
sponse Curve. 

à 

1 A1PPROg, 
85% 

22MG MARKER 

&PM X. 3 In -4-

24.3In BARBER 

25.75MC 
-1- MARKER 

• 50% 

• 30 %MINIM 

DIFFERENCE IN HEIGHT Of PEAKS 
SHOULD NOT EXCEED 309. 

•mtgiSJ(f D fROM ilIPIES) PEAR 

Figure 18. Ideal IF Response Curse. 

Connect to test 
point "V" through 
a decoupling filter, 
see figs. 21 and 22. 
Marker pips on 
scope will he more 
distinct if a conden-
ser from 100 mmfd. 
to 1000 mmfd. is 
connected across the 
oi-rilloscope input. 

-22MC MARKER 

1010 1- U4 OF 12 giu 8.3 SILL WIEILLIT INC1f1SE 1E1L. 
Sill ALSO C1111( 10111101 01 01IS12 1LSO CHM104 POSI11011 Of 00110 5*1501. 

/4 .25.75 MC 
MARKER 

tOUCH-111 01 14 HD LS WILL CE1gPILLI 5011111 PEAK 

Check curve obtained against 
ideal response curve in fig. 18. 
Note tolerances on curve. 
Keep marker and sweep out-
puts at very minimum to pre-
vent overloading. A reduction 
in sweep output should re-
duce response curve ampli-
tude without altering the 
shape of the response curve. 
If the curve is not within 
tolerance or the markers are 
not in the proper location on 
the curve, touchup with IF 
slugs as instructed below. 
Important: If curve changes 
shape with hand rapacity, see 
section 1 of "Alignment 
Hints" on page io. 

MARKER 

Figure 19. IF Response Curves, Incorrect Shape. 

If it is necessary to adjust for approximate equal peaks and 
marker location, carefully adjust alignment slugs as instructed 
under the abii‘e figures. It should not be necessary to turn the 
slugs more than one turn in either direction. 

If the curve cannot be made to resemble the response curve 
shown at left, repeat all steps under " IF Amplifier and Trap 
Alignment" making sure that generator frequencies are accurate 
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary 
to change IF amplifier tubes or check for a defective circuit 
component to be sure that each stage is operating properly. 

ALIGNMENT HINT 
After becoming familiar with alignment procedure, some servicemen simplify subsequent 
alignment of sets by merely using the essential alignment data given in figures below 

RF AMP RF AMP. MIXER 

C101 C104 C106 

000 DSOS 
TO TEST 
POIMT 

A13 
HF OSC 
ADJ. 

A5 23.1 MC MAX. MIXER PLATE 

Figure 20. Top View of TV Tuner 
Showing Adjustment Locations. 

1130 
pIel 

TO SCOPE 
OR 

4114SIS 
51000 - 

Figure 21. Decoupling Filter. 

A5 
23.1 MC MAX 
MIXER PLATE 

Al 
27.25MC MIN 

TRAP 

TOF1 OR SID( /new EST POINT 

1000 MS 
1305 

(AGC BUSS) 

II301 
0 1000  ooss 

0 

A3 
V 25.3MC MAX 0 

1ST IF 

A4 
23.11.1C MAX ' 0 

2ND IF --
MT RUMS 

A2 0201 gm 
25.3MC MAX 380 ONNS 

3RD IF 

o 
TEST POINT 
NEG, OF C205 
ELEC. 4MFD 

TEST POINT 
JCT, OF C206 
R206 E. R207 

1303 

A8 A6 
(BOTTOM SLUG) ( TOP SLUG) 4.5mc MAX 
4.5 MG ZERO 4 5 MC MAX SOUND 

DET.eR1 RATIO DET. TAKE OFF 

0 

AT 

Figure 22. Bottons View of Chassis Showing 
and IF Alignment 

A9 
4.5 MC MIN 

TRAP 

Test Point Connect*  
Data. 

1V
II
IW
CI
V 
°
U
Z
I
 3
9
V
d
 A
l
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4.5 MC SOUND IF AND TRAP ALIGNMENT 
See page 7 for touch-up of ratio detector using television 

signal without test equipment. 

a. Connect signal generator high side to pin 2 of V304 d. Use a NON-METALLIC alignment tool. If Ratio Det. 
(6AL5) through a .01 mfd. condenser, connect low side Transformer ( T201) has hollow core slugs, bottom slug ad. 
to chassis. justment A8 can be made from top of chassis, if you use 

b. Allow about 15 minutes for receiver and test equipment to alignment tool # 98A30-12 obtainable from Admiral Dis. 
warm up. tributor. 

c. Set Picture control fully to the left ( counterclockwise). 

Step Signal Gen. 
Freq. (MC) 

VTVM Connections Instructions Adjust 

When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard 
for accurate frequency calibration at 4.5 MC. Accuracy required is within one kilocycle. 
IMPORTANT: If a signal generator and frequency standard are not available, alignment can be made using 

a TV station signal. Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on 

the VTVM. 

1 

Set to 
exactly 
4.5 MC 

High side to 
test point "Y"; 

common to chassis. 
Use lowest DC scale on VTVM. 
• 

A6 and A7 for maximum (keep 
reducing generator output to 
keep VTVM at approx. 1 volt). 

2 
High side to 

test point "Z"; 
common to chassis. 

Use zero center scale on VTVM, if available. 

A8 for zero on VTVM (the cor-
rect zero point is located between 
a positive and a negative maxi-
mum). If A6 was far off, re-
peat step 1. 

3 
High side to 

test point "Y"; 
common to chassis, ' 

Connect a 10 mmfd. condenser 
from pin 5 of V305 (6CB6) to 
pin 7 of V201 (6AU6). 
Use lowest DC scale on VTVM. 

A9 for minimum. 

RF AND MIXER ALIGNMENT 
FOR SETS USING TV TUNERS 94D52-1 AND 94D52-2 

(These tuners use a 6BC5 tube for RF amplifier V101.) 

a. Connect negative of 41/2 volt bias battery to test point "T", curve, keep sweep generator output at a minimum, marker 
positive to chassis. If it is difficult to obtain a curve of pips just barely visible. 
sufficient amplitude, remove battery and connect a wire c. Connect oscilloscope through a 10,000 ohm resistor to test 
jumper from test point "T" to chassis. point "W" on tuner ( fig. 24). Keep scope leads away 

b. Connect sweep generator ( with 300 ohm output) to an- from chassis. 
tenna terminals. If sweep generator does not have a built- d. Set channel selector to Channel 10. 
in marker generator, loosely couple a marker generator to e. Allow about 15 minutes for receiver to warm up and test 
the antenna terminals. To avoid distortion of the response equipment. 

Step Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency 

Instructions 

1 

19325 MC .  
(V.ideo Carrier) 

197.75 MC 
(Sound Carrier) 

Sweeping Channel 10. 
See frequency 
table at right. 

Alternately adjust A10, All and Al2 ( figure 24) as required, Adjusting All 

will generally shift the center of the response curve in relation to the- video and sound carrier markers. A10 and Al2 should be alternately adjusted for 
best gain with flat top appearance. Consistent with proper band width and 
correct marker location, response curve should have maximum amplitude and 
flat top appearance; see figure 23. 

2 

Set the sweep generator to 
sweep the channel to be 
checked. Set the marker gen- 
erator for the corresponding 
video carrier frequency and 
sound carrier frequency 

Check each channel operating in the service area for curve shown in fig. 23. 
In general, the adjustment performed in step 1 is sufficient to give satisfactory 
response curves on all channels. However, if reasonable alignment is not ob-
tamed on a particular channel, ( a) cheek to see that coils have not been inter-
mixed, or (b) try replacing the pair of coils for that particular channel, or 
(e) repeat step 1 for the weak channel as a compromise adjustment to favor 
this particular channel. If a compromise adjustment is made, other channels 
operating in the service area should be checked to make certain that they 
have not been appreciably affected. 

RF AND MIXER ALIGNMENT 
FOR SETS USING TV TUNERS 94D46-2 AND 94D46-3 

(These tuners use a 6BZ7 tube for RF amplifier V101.) 

a. Connect negative of 41/2 volt bias battery to ACC buss ( test curve, keep sweep generator output at a minimum, marker 
point "T"), positive to chassis. If it is difficult to obtain a pips just barely visible. 
curve of sufficient amplitude, remove battery and connect a 
wire jumper from test point "T" to chassis. c. Connect oscilloscope through a 10,000 ohm resistor to test 

point "W" on tuner ( figure 24). Keep scope leads away 
b. Connect sweep generator ( with 300 ohm output) to an- from chassis. 

tenna terminals. If sweep generator does not have a built-
in marker generator, loosely couple a marker generator to d. Allow about 15 minutes for receiver and test equipment 
the antenna terminals. To avoid distortion of the response to warm up. 

Step Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency Instructions 

1 
193.25 MC 

(Video Carrier) 
197.75 MC 

(Sound Carrier) 

Sweeping 
Channel 10. 

See frequency 
table below. 

Alternately adjust All and Al2 ( figure 24) as required to obtain equal peak 
amplitudes and symmetry, consistent with flat top appearance, proper band 
width and correct marker location; see figure 23. 

2 
83.25 MC 

(Video Carrier) 
87.75 MC 

(Sound Carrier) 

Sweeping 
Channel 6. 

See frequency 
table below. 

Adjust A10 as required to obtain curve having maximum amplitude and flat 
top appearance consistent with proper band width and correct marker location; 
see figure 23. After completing adjustmen t, recheck adjustment of step 1. 

3 

set the sweep generator to 
sweep the channel to be 
checked. Set the marker gen- 
erator for the corresponding 
video carrier frequency and 
sound carrier frequency. 

Check each channel operating in the service area for curve shown below. 
In general, the adjustment performed in steps 1 and 2 are sufficient to give 
satisfactory response curves on all channels. However, if reasonable align. 
ment is not obtained on a particular channel, ( a) check to see that coils have 
not been intermixed, or ( b) try replacing the pair of coils for that particular 
channel, or (e) repeat step 1 for a weak high channel as a compromise ad-
justment to favor the particular channel. Repeat step 2 for the weak low 
channel to favor the particular low channel. If a compromise adjustment is 
made, other channels operating in the service area should be checked to 
make certain that they have not been appreciably affected. 

DIP SHOULD NOT 
EXCEED 30% OF 
TOTAL HEIGHT Mu-4.5NC --Pi 

NARRER, VIDEO CARRIER MARKER, SOUND CARRIER 

Full skirt of curve will not be visible unless generator 
sweep width extends beyond 10 MC. 
Figure 23. RF Response Curve. 

Al3 
(T1IF:) - t HF OSC. 
RF AMP. RF AMP. MIXER ADJ. 

C101 CI04 C106 ------1 

68C5 6J6 
OR 
6827 

A5 23.1 MC MAX. MIXER PLATE 

Figure 24. Top of TV Tuner, Showing 
Adinetment Location. 

FREQUENCY TABLE 

Channel Video Sound 
Channel Freq., Carrier, Carrier, HF Osc., 
Number MC MC MC MC 

2 54- 60 55.25 59.75 81 
3 60- 66 61.25 65.75 87 
4 66- 72 67.25 71.75 93 
5 76- 82 77.25 81.75 103 
6 82- 88 83.25 87.75 109 
7 174-180 175.25 179.75 201 
8 180-186 181.25 185.75 207 
9 186-192 187.25 191.75 213 
10 192-198 193.25 197.75 219 
11 198-204 199.25 203.75 225 
12 204-210 205.25 209.75 231 
13 210-216 211.25 215.75 237 

A5 
ADJUST FROM 
TOP OR SIDE 

2 
TUNING ROTOR 

SHOWN 
AT HALF ROTATION 

616 TUBE SHIELD 

Al2 

Al3 
HF OSCILLATOR 
ADJUSTMENT 

(TURRET POSITIONED TO 
ADJUST CHANNEL T) 

et, 

4 FLAT OF SELECTOR SHAFT CENTERED 
BETWEEN CHANNEL COILS 3 AND 4. 

Figure 2s. Iront View of TV Tuner. L
L
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CHASSIS 19B1 19C1 19E1 19F1,19F1A,19G1,19H1,Late• j  19K1 19N1 
mlimammimmummerabw 

OVER-ALL RF AND IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope) 

Receiver Controls 
and Bias Battery 

Sweep 
Generator 

Picture control ful-
ly to the left. Chan-
nel selector on 
Channel 10 or 
other unassigned 
high channel. Con-
nect negative of 4V2 

volt bias battery to 
test point "T", posi-
tive to chassis. 

Connect to antenna 
terminals. Set gen-
erator to sweep 
channel selected. 
See frequency table 
on page II. Keep 
generator output as 
low as possible, to 
prevent overloading. 
See section 2 of 
"Alignment Hints" 
on page / O. 

Marker 
Generator 

If an external mark-
er generator is 
used, loosely couple 
high side to sweep 
generator lead. 
Marker frequencies 
are shown in fre-
quency table on 
page 

Oscilloscope 

Connect to point 
"V" through a de-
coupling filter: see 
figs. 21 and 22. 

• SO% 

I 

t •30•/. 1111INUN 

DIFTEAERCE IN NEIGIII OF PEAKS 
SNOULD NOT EXCEED 30% 

SOUND CARRIER 
MAUER 

(lay NOT RE 
51991E) 

• AT LEAST 95% POINT 

•REASURED IRON HIGNEST PEAK 

Figure 26. Ideal Over-all RF and IF Response Curve. 

Note that video carrier ( marker) on the "Over-all RF-IF 
Response Curve" will appear on the opposite side of the 
curve as compared to the " IF Response Curve" figure 18. 
This is due to action of the mixer tube. 

•  ---4-i 
VIDEO CARRiEll [ 

MARKER SOUND 
CARRIER 

f - 
MORE IRAN 30% 

CURVE NOT 1.1511 TOLfRAUCE CURVE CAN GENERALLY BE 
CORRECTED IT INCREASING 1.05 SIDE 51111 R2 AND Al. 

Instructions 

Compare the response curve 
obtained against the ideal 
curve shown in figure 26. If 
the curve is not within toler-
ance, touch up the IF slug 
as instructed below. It should 
never be necessary to turn 
slugs more than one turn in 
either direction. If the curve 
is satisfactory on the channel 
checked, all other channels 
should also be satisfactory. 
IMPORTANT: When sweep 
output is reduced, response 
curve amplitude on scope 
should also decrease, but 
curve shape should remain 
the same. If curve shape 
changes, reduce sweep output 
and/or the scope gain until 
the shape does not change. 
See section 2 of "Alignment 
Hints", on page to. 

SOUND 
CANNIER 

MORE THAN 30% 

CURVE NOT 511411 TOLERANCE. CURVE CAN CEIERALLT It 
CORRECTED AT INCREASING LORI SIDE ION £4 AIII) AS. 

Figure 27. Over-all RF and IF Response Curves, Incorrect Shape. 

HF OSCILLATOR ADJUSTMENT 
(Using a signal generator) 

It is always advisable to make HF oscillator adjustments using a Tele-
vision Signal as instructed on page Z. If a Television Signal is not available, 
HF oscillator adjustment can be made using a crystal calibrated signal gen-
erator. Make adjustments as follows: 

Receiver Control Settings Signal Generator Instructions 

Set Channel selector for each chan-
nel to be adjusted. Set "Tuning" 
control at half re•ton. Turn sol-
urne control fully to right 
(clockwise). 

Connect to antenna terminals. Set 
generator to exact frequency of 
IIF oscillator. See frequency table 
on page It. Set generator tor 
maximum output. 

Connect a wire jumper from test point 
"W" on the tuner to test point "Z". See 
figure 22. Remove the ratio detector tube 
V202 (6AL5). Carefully adjust the os-
cillator slug Al3 on each channel until a 
whistle ( beat) is heard in the speaker of 
the receiver. 

SERVICING RADIO TUNER 
IN 19E1, 19G1 AND 19N1 MODELS 

SERVICING RADIO TUBES AND DIAL LIGHT 

The radio tubes and radio dial light can be serviced 
without removing the TV chassis from the cabinet. The 
radio tubes can be reached through the opening cut in 
the underside of the chassis shelf. 

The dial light can be serviced by removing the tuning 
knobs and plastic control panel. 

A number 44 dial light ( part number 81A1-51 is used 
in sets stamped Run 5 or lower; a number 47 dial light 
(part number 81A1-8) is used in sets stamped Run 6 
and higher. 

REMOVING RADIO TUNER 

The radio tuner is mounted at the front apron of the 
chassis. Alignment, taking voltage readings or an in-
spection of the underside of the radio tuner can be per-
formed without complete removal of the radio tuner from 
the TV chassis. To gain access to the underside of the 

radio tuner, disconnect the tuning drive cord, remove 
the self-tapping screws at the rear of the radio tuner. 

DIAL STRINGING 

Dial stringing for the gang tuning control is shown 
below. 

/ 

la 

4108 

Figure 28. Dial Stringing for 19E1, 19G1 and 
19N1 Chassis. 

ALIGNMENT OF RADIO TUNER 

The radio tuner in television and radio chassis should 

be aligned as instructed under "Radio Alignment Pro-

cedure" below. 

The radio alignment trimmers are accessible without 

disassembly of the radio tuner from the TV chassis. 
The figure at right shows the locations of radio align-

ment trimmers. 
"e AND C ARE ON OTHERSJOE OF CHASSIS 

Figure 29. Radio Trimmer Locations. 

RADIO ALIGNMENT PROCEDURE 

• Connect output meter across speaker voice coil. 

• Turn receiver Volume control fully on. 

• Function switch in "Radio': position. 

• Use lowest output setting of signal generator that gives a 
satisfactory reading on meter. 

• Use a NON-METALLIC alignment tool for IF adjustments. 
• Repeat adjustments to insure good results. 

Step 

1 

2 

Connect 
Signal Generator 

Dummy Antenna 
Between Radio and 
Signal Generator 

Gang condenser 
antenna stator 

Signal 
Generator 
Frequency 

Receiver 
Dial 

Setting 

Adj. Trimmers 
in Following 
Order to Max. 

.1 MFD 455 KC Tuning gang 
vvide open 

5A-B (2nd IF) 
•C-D ( 1st IF) 

3 
Place generator lead close to loop of set to obtain 
adequate signal. 
No actual connection ( signal by radiation). 

1620 KC 

1400 KC Tune in 
signal 

E ( oscillator) 

§F ( antenna) 

• Adjustments A and C made from underside of chassis. See figure 29 for trimmer locations. 

§ AM antenna trimmer may not peak if antenna leads are not properly routed or separated. 

©John F. Rider 



4,700 ohms, 1/2  watt, 5% ( in comb, sets, 
stamped Run 2 or lower)  60B 7-472 

2,000 ohms, 1/2 watt, 5% ( in comb, sets, 
stamped Run 3 and higher)  60B 7-202 

3,600 ohms, 1/2  watt, 5% ( in TV only 
sets, stamped Run 2 or lower) 60B 7-362 

1,500 ohms, 1/2  watt, 5% ( in TV only 

sets, stamped Run 3 and higher)  60B 111/27-15,100 ohms,  watt, 5% ( in chassis 

stamped Run 2 or lower) 60B 7-112 

r 8,200 ohms, 1/2 watt in 94D46-2 and t94D46-3 tuners  60B 8-822 

PARTS LIST 
Electrical components have symbols in 100 series, 200 series, etc.. according to location 
on schematic. Order parts by part number and description from Admiral Distributor. 

CHASSIS PARTS 
RESISTORS 

Sym. Description Port No. 

R101 15,000 ohms, 1/2  watt 98A 45-67 

R102 47,000 ohms, 1/2  watt 98A 45-17 

J 

ohms, 1/2  watt in 94D46-2 and 
94D46-3 tuners  94C 37-87 

81031 2,200 ohms, 1/2 watt in 94D52-1 and 
i. 94D52-2 tuners  98A 45-19 

11,500 ohms, 1/2  watt in 94D46-2 and 
i 94D46-3 tuners  60B 8-152 

R104 
1,000 ohms, 1/2  watt in 94D52-1 and 
94D52-2 tuners  94C 37-86 

110,000 ohms, 1/2  watt in 94D46-2 and 
R t 94D46-3 tuners  98A 45-18 
105 

4,700 ohms, 1/2 watt in 94D52-1 and 
94D52-2 tuners  98A 45-20 

R106 220,000 ohms, 1/2  watt 98A 45-21 

R107 10,000 ohms, 1/2  watt 98A 45-18 

R108 
6,800 ohms, 1/2  watt in 94D52-1 and 
94D52-2 tuners  60B 8-682 

R109 15,000 ohms, 1/2  watt 98A 45-67 

R110 100,000 ohms, 1/2  watt 94C 37-87 

R111 160,000 ohms, 1/2  watt  6013 8-164 

R201 470,000 ohms, 1/2  watt 60B 8-474 

R202 68 ohms, 1/2 watt, carbon only 60B 28-44 

R203 330 ohms, 1/2  watt 60B 8-331 

R204 10,000 ohms, 1/2  watt 60B 8-103 

R205 10,000 ohms, % watt 60B 8-103 

R206 390 ohms, 1/2 watt 60B 8-391 

R207 47,000 ohms, 1/2  watt 60B 8-473 

R208A 1 megohms, Volum0. 
R208B 1,000 ohms, Pictures 

(R208 includes switch S501) 

#11209 4.7 megohms, 1/2 watt 608 8475 

tR210 470,000 ohms, 1/2 watt 60B 8-474 

tR211 1 megohm, 1/2 watt 60B 8-105 

R212. 

R213 
910 ohms, 1/2 watt, 5% (in chassis 

stamped Run 3 and higher)  60B 7-911 

 75B 11-21 

Sym. Description Port No. 

{
2,200 ohms, 2 malt in early comb. sets...60B 20-222 

R214 1.200 ohms 5 watt in later comb. sets  61A 1.10 
1,200 ohms, 1 watt in TV only sets 608 14-122 
(R214 and R213 are single resistor in 

later 19E1, 1961 and 19N1 sets, • see 
production change) 

8215 2.200 ohms, 2 watt 60B 20-222 
R216 2 megohms, Tone control  75B 13-22 
R217 82,000 ohms, 1/2 watt  6013 8-823 

1
2,000 ohms, 1/2 watt, 5% ( in chassis 
stamped Run 2 or lower) 60B 7-202 

R218 
1,500 ohms, 1/2 watt, 5% (in chassis 
stamped Run 3 and higher)  608 7-152 

R219 2,500 ohms, 7.5 watt  6IA 1-23 
R220 15,000 ohms, 1A watt 608 8-153 
R22I 15,000 ohms, 5 watt 61A 1-7 
R222 1,000 ohms, 2 watt  60B 20-102 
R223 470 ohms, 1/ watt  60B 8-471 
R224 47,000 ohms. watt  60B 8-473 
R225 1 megohm, Volume 75C 2-16 

(R225 includes switch S501) 

R301 
3.3 megohms, watt ( in chassis 

stamped ltin-3 and higher)  6013 8-335 

R302 8,200 ohms, 1/2  watt, 5% 60B 7-822 

R303 47 ohms, 1,:. watt, carbon only 60B 28-45 

R304 330 ohms, % watt 60B 8-331 

8305 1,000 ohnts, 1/2  watt 60B 8-102 

11306 22,000 ohms, % watt 60B 8-223 

8307 330 ohms, 1/2  watt 60B 8-331 

330 ohms, 1/2 watt ( in chassis ç330 
Run 2 or lower) 60B 8-331 

R309 
1,000 ohms, 1/2 watt ( in chassis 

stamped Run 3 and higher)  60B 8-102 

100 ohms, 12, watt, in sets using 

./. 94D46-2 and 94D46-3 tuners 60B 28-19 
R3I0 68 ohms, 1/2  watt, in sets using 

94D52-1 and 94D52-2 tuners  60B 28-44 

R312 
1,000 ohms, 1/2 watt ( in chassis 

(8310 is carbon resistor only) 

R311 10,000 ohms, 1,2 watt, 5% 60B 7-103 

stamped Run 2 or lower)  60B 8-331 

stamped Run 3 and higher)  60B 8-102 

8313 100 ohms, ',': watt  60B 8-101 

8314 330 ohms, 1/2  watt 60B 8-331 

R315 2 megohms, DX Range Finder control  75B 1-53 

R316 33.000 ohms, 1/2 watt 60B 8-333 

I
820,000 ohms, 1/2  watt ( in chassis 

stamped Run 2 or lower) 60B 8-824 
R3I7 

470,000 ohms, 1/2 watt ( in chassis 
stamped Run 3 and higher)  60B 8-474 

1
1,000 ohms, 1/2 watt ( in chassis 
stamped Run 2 or lower)   6013 8-102 

1330 ohms, 1,'2 watt ( in chassis 

t Component may be part of couplate, part number 6386-5. Replace with exact duplicate or individual componets. 

# Component may be part of couplate, part number 6386-10. Replace with exact duplicate or individual components. 

Sym. Description Part No. 

8318 4,700 ohms   Part of L302 
8319 5,600 ohms, 1/2 watt 60B 8-562 
R320 1 megohm, 1/2  watt 60B 8-105 
R321 1,000 ohms, Picture control  See R2088 
R322 33,000 ohms, 12 watt  60B 8-333 
R323 33,000 ohms   Part of L305 
R324 10,000 ohms   Part of L306 
8325 2,700 ohms, 1/2  watt 60B 8-272 

(2,700 ohms. 1,:2 watt ( in chassis 
R326 stamped Run 2 or lower)  6013 8-272 

5.600 ohms, 1 watt ( in chassis  
I. stamped Run 3 and higher)  60B 14.562 

522,000 ohms, 1/2  watt 60B 8-223 
127,000 ohms, 1/2  watt 60B 8-273 

(R327 is 22,000 ohms when couplate 
63136-4 is used and 27,000 ohms when 
couplate 6386-8 is used. See Run 7 
production change on page 17.) 

*R328 15,000 ohms, % watt 60B 8-153 
•R329 270,000 ohms, 1/2  watt 60B 8-274 
8330 180,000 ohms, 1/2  watt 60B 8-184 

(R330 was 470,000 ohms in early sets) 

R331 100,000 ohms, Brightness control  75B 13-25 
R332 1,000 ohms, Picture control 75B 13-21 
R333 15 megohms, 1/2  watt 6013 8-156 
R334 2.2 megohms, 1/2  watt 60B 8-225 
R335 1,000 ohms, 1/2  watt 60B 8-102 
R336 68 ohms, 1/2  watt, carbon only 60B 28-44 
8337 4.500 ohms, 5 watt 61A 1-24 
R338 56,000 ohms, 1/2  watt 60B 8-563 

R327 

R401 2.7 megohms, % watt 60B 8-275 
R402 12,000 ohms, 1/2  watt 608 8-123 
R403 47,000 ohms, 1/2  watt 60B 8473 
R404 2.7 megohms, 1/2 watt 60B 8-275 

R405 

8406 

533,000 ohms, 2 watt in comb. sets  60B 
118,000 ohms, 1 watt in "TV only" sets  60B 

515,000 ohms, 1/2  watt in comb. sets  60B 
122,000 ohms, 1/2 watt in "TV only" sets  60B 

20-333 
14-183 

8-153 
8-223 

48407 22,000 ohms, 1/2  watt 60B 8-223 
(See Run 7 production change on 

page 17.) 
48408 8,200 ohms, 1/2  watt 6013 8-822 
48409 8,200 ohms, 1/2  watt 60B 8-822 
R410 1.2 megohms, 1/2  watt 60B 8-125 
R411 13 megohms, Vertical Hold 75B 13-26 
R412 10,000 ohms, 'h watt, 5% 60B 7-103 
R413 1 megohm, 1/2  watt 60B 8-105 
R414 23 megohms, Height  75B 13-3 
R415 1 megohm, 'h watt 60B 8-105 
R416 3,000 ohms, Vert. Lin.   75B 13-7 
R417 820 ohms, 1/2  watt 6013 8-821 
8418 560 ohms, 1/2  watt 60B 8-561 

R4I9 560 ohms, 1/2  watt 60B 8-561 

R420 330,000 ohms, 1/2  watt  6013 8-334 

8421 820,000 ohms, 1/2  watt 6013 8-824 

R422 330,000 ohms, 1/2  watt, 5% 6013 7-334 

R423 82,000 ohms, 1/2  watt, 5% 60B 7-823 

R424 3,900 ohms, 1/2  watt 60B 8-392 

8425 68,000 ohms, 1/2  watt 60B 8-683 

R426 50,000 ohms, Hor. Hold  75B 13-23 

R427 22,000 ohms, 1/2  watt 60B 8-223 

8428 150,000 ohms, 1/2  watt, 5% 60B 7-154 

R429 8,200 ohms, 1/2  watt 60B 8-822 

R430 150,000 ohms, % watt 6013 8-154 

R431 820,000 ohms, 1/2  watt 60B 8-824 

R432 82,000 ohms, 1/2  watt 60B 8-823 

R441A 1.5 megohms, Vert. Holdl 
R441B 50,000 ohms, Hor. Hold 5 

R442 4.7 ohms, 1/2  watt, carbon only 60B 28-11 
R443 8,200 ohms, 1/2  watt 60B 8-822 

(R443 used only when couplate is 
part number 63B6-2.) See Run 7 pro-
duction change on page 17.) 

R444 2,700 ohms, 1/2  watt 60B 8-272 
R445 56,000 ohms, 1/2  watt 60B 8-563 

8501 270,000 ohms, 1 watt 60B 14.274 

R701 22,000 ohms, 1/2 watt 608 8-223 
R702 10,000 ohms, 1 watt 60B 14-103 
R703 150 ohms, 1/2  watt 60B 8-151 
8704 27,000 ohms, 1 watt  6013 14-273 
8706 1 megohm, 1/2  watt 60B 8-105 

54.7 ohms, 1/2  watt 60B 28-11 
110 ohms, 1/2  watt 60B 28-100 

(8707 is 4.7 ohms when #44 pilot 
light is used and 10 ohms when #47 
pilot light is used. See production 
change on page 9.) 

Sym. Description Port No. 

R433 1 megohm, 1/2  watt 60B 8-105 
R434 68 ohms, 1/2  watt, carbon only 60B 28-44 
R435 47 ohms, 1 watt  6013 14-470 
8436 82 ohms, 1/2 watt, carbon only 60B 28-31 
R437 8,200 ohms, 2 watt 60B 20-822 
R438 1,200 ohms, . 2 watt 60B 20-122 
R439 1,000 ohms, 2 watt  60B 20-102 
R440 1,000 ohms, 1/2  watt 60B 8-102 

75B 17-3 

R707 

CONDENSERS 

C101 3 to 9 mmfd, ceramic trimmer 98A 45-96 
C102 .001 mfd, min, ceramic  98A 45-24 

800 mmfd, min, ceramic feed-thru in 
94D46-2 and 941)46-3 tuners 94C 37-90 

150 mmfd, ceramic N470 in 94D52-1 
and 94D52-2 tuners 94D 52.86 

C104 .5 to 3 mmfd, N470 ceramic trimmers 98A 45-23 

47 mmfd, ceramic, N1400 temp. coeff. 
in 94D46-2 and 94D46-3 tuners 940 47-50 

120 mmfd, 5% ceramic, N750 temp. 
coeff. in 94D52-1 and 94D52-2 tuners .98A 45-25 

C106 3 to 3 mmfd, ceramic trimmer 98A 45-23 
C107 10 mmfd, 5% ceramic, N750 temp. coeff 98A 45-64 
C108 10 mmfd, 5%, cer, N750 temp. coeff.  98A 45-64 
C109 5 mmfd, 5%, cer, N750 temp. coeff.  94D 47-52 
C110 Tuning Rotor  94D 46-87 
C111 .001 mfd, min, ceramic  98A 45-24 
C112 6.8 mmfd, 3%, ceramic, NPO 

temp. coeff.  940 47-53 
C113 120 mmfd, silver mica 98A 45-78 
C114 800 mmfd, min, ceramic feed-thru  94C 37-90 
C115 800 mmfd, min, ceramic feed-thru  94C 37-90 
C116 800 mmfd, min, ceramic feed-thru  94C 37-90 
C117 800 mmfd, min, ceramic feed-thru  94C 37-90 
C118 3 mmfd, 3%, ceramic 940 47-54 
C119 13 mmfd, ceramic 94D 46-84 
C120 47 mmfd, ceramic, N1400 temp. coeff. 94D 47-50 

C201 6.8 mmfd, cer, N330 temp. coeff.  65C 6-71 

C202 20 mmfd, 5%, ceramic 65C 6-51 

C203 .005 mfd, min, ceramic 65C 10-1 

C204 180 mmfd, 5%, NO30 temp. coeff.  65C 6-59 

C205 4 mfd, 50 volts, electrolytic  67A 4-9 

C206 500 mmfd, ceramic 65C 6-6 

C103 

C105 

• Component may be part of couplate, part number 63B6-4 or 63 B6-8. Replace with exact duplicate or individual components. 

§ Component may be part of couplate, part number 63136-2 or 6386-11. Replare with exact duplicate or individual components. 
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CHASSIS 19B1,19C1,19E1,19F1,19F1A, 19G1, 19H1, Late; 19K1, 19N1 

Synt. Description Part No. 

C208 .0022 mfd, 600 volts, paper 64B 9-17 
C209 .01 mfd, 400 volts, paper 64B 9-13 

tC211 50 mmfd, ceramic 65C 6-4 
tC212 .01 mfd, 400 volts, paper 64B 8-13 

C213A 20 mfd, 150 volts 
C213B 60 mfd, 200 volts 
C213C 40 mfd, 350 volts electrolytic  67C 15-23 

C2I3D 60 mfd, 350 volts 

.01 mfd, 400 volts, paper, in sets with 
C214 tone control  64B 9-13 

.022 mfd, 400 volts, paper, in sets without 
tone control  64B 9-11 

C215 80 mfd, 350 volts, electrolytic  67C 15-64 
C216 .01 mfd, 400 volts, paper 64B 9-13 

*C217 .01 mfd, 400 volts, paper 648 8-13 
C218 .005 mfd, 600 volts, paper 64B 9-15 
C219 .0022 mfd, 600 volts, paper 64B 9-17 
C220 100 mmfd, ceramic 65C 6-3 

C311 

C3I2 .001 mfd, min, ceramic  - 65C 6-41 
C313 .1 mfd, 400 volts, paper 64B 9-7 
C314 6.8 mmfd, cer, N330 temp. coeff.  65C 6-71 

•C315 150 mmfd, mica  65B 21-151 
016 .22 mfd, 400 volts, paper 64B 8-24 

(C316 was .1 mfd, in early sets) 
•017 .01 mfd, 400 volts, paper 64B 9-13 

(See Run 7 production change on page 17.) 
C318 .001 mfd, min, ceramic 65C 6-41 
C319 .001 mfd, min, ceramic 65C 6-41 

C301 .001 mfd, min, ceramic 65C 6-41 
C302 .001 mfd, min, ceramic 65C 6-41 
C303 2.2 mmfd, ceramic 65C 6-86 
C304 15 mmfd, ceramic 65C 6-50 
C305 .001 mfd, min, ceramic 65C 641 

C306A.0015 mfd.) 
C306B .0015 mfd. 1 "dual ceramic  65A 17-2 

007 .005 mfd, ceramic 65C 10-1 

C308A .004 mfd. 
C308B .004 mfd. 1 'dual ceramic  65A 17-1 1 

C309 120 mmfd, ceramic 65C 6-66 
C310 27 mmfd, ceramic 65C 6-87 

/
.22 mfd, 200 volts, paper ( in chassis 
stamped 

Run 3 and higher) 64A 10-1 

stamd Run 2 or lower)  64B 8-24 

.47 mfd, 100 volts, paper ( in chassis 

C401 .01 mfd, min, ceramic 65C 10-3 
C402 82 mmfd, 500 volts, mica 65B 21-820 

§C403 .002 mfd, 600 volts, paper 64B 5-14 
§C404 .005 mfd, 600 volts, paper 64B 5-12 
§C405 .0047 mfd, 500 volts, mica 6513 21-472 
C406 .0047 mfd, 500 volts, mica 65B 21-472 
C407 .047 mfd, 600 volts, paper 64A 2-14 
C408 .1 mfd, 600 volts, paper 64B 9-7 

C409A 100 mfd, 50 voltai  C409B 80 mfd, 350 voitss e ectrolytic  67C 15-22 

C410 20 mfd, 475 volts, electrolytic.   67A 21-1 

C411A 10 to 160 mmfd. Hor. Lock Range 
control   66A 32-3 

C411B 10 to 160 mmfd. Hor. Drive control  
C412 68 mmfd, 500 volts, mica 65B 21-680 
C413 .1 mfd, 200 volts, paper 64B 9-7 
C414 .47 mfd, 100 volts, paper 64B 9-72 
C415 .022 mid. 400 volts, paper 64B 9-11 
C416 .047 mfd, 400 volts, paper 64B 9-9 

Sm. Description Port No. 

C417 270 mmfd, mica   65B 21-271 

C418 .01 mfd, 400 volts, 10% paper  . 64B 2-16 

C419 820 mmfd, 500 volts, mica 65B 21-821 

C420 680 mmfd, 500 volts, mica  65B 21-681 

C421 .1 mfd, 200 volts, paper 64B 9-7 

C422 .047 mfd, 400 volts, paper 64A 2-14 

C423 .047 mfd, 400 volts, paper 64A 2-14 

C424 .047 mfd, 400 volts, paper 64A 2-14 

C425 47 mmfd, 5%, 1,500 volts, mica  65B 1-64 

C426 .1 mfd, 400 volts, paper 64B 9-7 

C427 .01 mfd, 600 volts, paper 64B 9-13 

C428 .01 mfd, 400 volts, paper 64B 9-32 

C501 Electrolytic   See C213D 
C502 Electrolytic   See C40911 

C701 5 mmfd, mica 65B 1-62 

C702 2 to 20 mmfd, trimmer 66B 8-5 

C704 47 mmfd, ceramic 65C 6-79 

C705 .1 mfd, 400 volts, paper MA 3-15 

C706 .1 mfd, 400 volts, paper 64A 3-15 
(C706 was .1 mfd, 200 volts in early sets) 

C707 .005 mfd, min, ceramic 65C 10-1 

C708 .1 mfd, 400 volts, paper 64B 9-7 

C709 100 mmfd, ceramic 65C 6-3 

C716A 420 mmfd, max.-
C716B 104.7 mmfd, max.I gang 

(Used in later sets. See production 
change on page 9.) 

C716A 420 mmfd, max.l 
C716B 108 mmfd, max.1 gang 

(Used in early sets. See production 
change on page 9, ) 

Note: Dial drum spot welded to gang. 

 68B 53-1 

COILS, TRANSFORMERS 
L101 Antenna Coil ( Stamped 2Q, 

3Q, etc.) 
for Channel #2  
for Channel #3  
for Channel #4  
for Channel #5  
for Channel #6  
for Channel #7  
for Channel #8  
for Channel #9  
for Channel # 10  
for Channel # 11  
for Channel # 12  
for Channel # 13  

L102 Mixer-Osc. Coil ( Stamped 
2Q, 3Q, etc.) 

for Channel 
for Channel 
for Channel 
for Channel 
for Channel 
for Channel 
for Channel 
for Channel 
for Channel 
for Channel 
for Channel 
for Channel 

1 
94D 46-52 I 
94D 46-53 
94D 46-54 • 
94D 46-55 
94D 46-56 
94D 46-57 I 
949 46-58 1 
94D 46-59 
94D 46-60 
94D 46-61 ' 
94D 46-62 
94D 46-63 

#2 94D 46-72 
#3 949 46-73 
#4 94D 46-74 
#5 94D 46-75 
#6 94D 46-76 
#7 94D 46-77 
#8 94D 46-78 
#9 94D 46-79 
#10 94D 46-80 
#11 949 46-81 
#12 94D 46-82 
#13 94D 46-83 

 68B 53 

For the 
949 46-2 

and 
94D 46-3 
TV tuners 

only 

• Component may be part of couplate, part numbe; 63B6-4 or 63116-8. Replace with exact duplicate or individual components. 

Component may be part of couplate, part number 63B6-2 or 63 B6-11. Replace with exact duplicate or individual components. 

t Component may be part of couplate, part number 6386-5. Replace with exact duplicate or individual componets. 

Component may be part of couplate, part number 6386-10. Replace with exact duplicate or individual components. 

Synt. Description 
L101 Antenna Coil ( Stamped 2H, 

3H, etc.) 
for Channel #2 94D 52-52 
for Channel #3 94D 52-53 
for Channel #4 94D 52-54 
for Channel #5 94D 52-55 
for Channel #6 94D 52-56 
for Channel #7 94D 52-57 
for Channel #8 94D 52-58 
for Channel #9 94D 52-59 
for Channel # 10 949 52-60 
for Channel # 11 94D 52-61 
for Channel # 12 94D 52-62 
for Channel # 13 94D 52-63 

L102 Mixer-Ose. Coil ( Stamped 
2H, 3H, etc.) 

for Channel #2 949 52-72 
for Channel #3 94D 52-73 
for Channel #4 94D 52-74 
for Channel #5 94D 52-75 
for Channel #6 94D 52-76 
for Channel #7 9411 52-77 
for Channel #8 94D 52-78 
for Channel #9 94D 52-7;;) 
for Channel # 10 949 52-80 
for Channel # 11 94D 52-81 
for Channel # 12 94D 52-82 
for Channel # 13 941) 52-83, 

L103 
L104 
L105 
L109 
L201 

L301 
L302 
L303 
L304 
L305 
L306 
L307 

L401 
L402 
L403 

L501 

L702 
L704 

T201 
T202 

Port No. 

For 
94D 52-1 

and 
94D 52-2 
TV tuners 

only 

Mixer Plate Coil 94D 46-85 
Heater RF Choke 98A 45-13 
Heater RF Choke 98A 45-14 
Mixer Plate Choke 94D 46-86 
Sound Take-Off Coil  72B 99-7 

Trap Coil includes (C303, C304) 72C 96-23 
Video Peaking Coil ( wound on R318)   73A 5-15 
Video Peaking Coil  73A 5-7 
Trap Coil  728 99-6 
Video Peaking Coil ( wound on R323)   73A 5-13 
Video Peaking Coil ( wound on R324)   73A 5-9 
Heater RF Choke 73A 2-5 

flor. Lock control Part of T404 
Width control  94A 49-1 
flor. Linearity control 94A 50-1 

Filter Choke  7411 18-2 

Oscillator Coil  69A 524 
AM Antenna, Iron Core 69C 155-2 

Ratio Detector Transformer 72B 68-1 
Audio Output Transformer 79A 8 

1st IF Transformer in sets using 
T301 94D46-2 and 94D46-3 tuners 72C 96-25 

1st IF Transformer in sets using 

94D52-1 and 94D52-2 tuners 72C 96-21 

T302 2nd IF Transformer  72C 96-22 
T303 3rd IF Transformer  72B 107-1 

T401 Vert. Blocking Oscillator Transformer  79A 18-4 
1402 Vert. Output Transformer  79D 40-2 
T403 Deflection Yoke  94C 51-1 
T404 Hor. Blocking Oscillator Transformer 

(includes flor. Freq. control L401)   69B 110 
T405 Hor. Output Transformer 7911 41-1 

T501 Power Transformer  80C 35-1 

T701 1st IF Transformer 72B 28-7 
T702 2nd IF Transformer 72B 28-7 

MISC. PARTS FOR 94D46-2, 94D46-3, 94D52-1 
and 94D52-2 TV TUNERS 
See page 7 tor parts illustration. 

M104 Shaft Shell & Rotor Assy. ( Sharp Tuning) 
with 6" long shaft shell for 94D46-2 

and 94D52-1 tuners  94D 46-87 
with Or long shaft shell 

for 94946.3 and 94052-2 tuners 94D 46-90 
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MISCELLANEOUS CHASSIS PARTS 
For picture tube mtg. parts, see separate headings. 

M201 Speaker Socket  87A 4-1 

M202 (Speaker Plug (2 pin) 88A 5-5 
(Speaker Plug (4 pin)  8813 22-1 

M203 Speaker  See Cabinet Parts List 

M401 Hone. Output Fuse, % amp, 250 volts...84A 4-3 
Fuse Holder  84A 5-1 

M501 Interlock Socket ( Male)  89A 22-2 
M502 Line Cord, with interlock socket 89A 22-1 

M701 Socket, Phono Input  88A 1 

S501 Switch, On-Off Power ( S.P.S.T)  Part of R208 

or R225 

S701 Switch, Function ( complete)   77C 43 

Bracket, Tuner Shaft ( Bakelite)   32A 170-1 

Clip, Tube Cap 
for 68Q6GT tube   88A 16-17 
for 1B3GT tube   19A 54 

Corona Ring   15A 853 
Connector Lead, 2nd Anode 

for 17" Picture tube 88A 16-16 
for 20" Picture tube 88A 16-18 

Control Shaft, Focus Assembly ( nylon) 94C 53-50 

Focus Assembly, PM 94C 53-1 
Fuse, % amp, 250 volts 84A 4-3 
Fuse Holder  MA 5-1 

Ion Trap  94A 15-3 



Description Port No. 

Knob, DX Range Finder 33A 234 

Plastic Tubing ( for 2nd anode lead)  96B 18-2-16-0 
Pilot Light ( # 44)  81A 1-5 
Pilot Light Socket  82A 18-1 

Shield, Tube 
for 7 pin miniature tube 

plain type  87A 7-17 
slotted type  98A 45-73 

for 9 pin miniature tube 87A 7-12 
Shield, H.V. Compartment  15D 855 
Shield, Mica Filled ( for mtg. 1B3GT tube 

socket)  33B 91 
Socket, Tube 

miniature bakelite (7 pin)  87A 3-7 
miniature bakelite (7 pin) for 6AS5 87A 33-1 
octal, plain   87A 5-1 
octal, twist-lock ( for 1B3GT) 87A 36 
miniature (9 pin) for 6S4  87A 14-2 
miniature (9 pin) for 6U8 and 12AU7 87A 37-1 
picture tube ( 17")   87A 32-6 
picture tube ( 20") 87A 32-7 

Tuner, Television (complete) 
cascode type ( in sets with 20" or 21" pic. tube) 

for sets Run 5 or lower  941) 46-2 
for sets Run 6 and higher  94D 46-3 

pentode type ( in sets with 17" picture tube) 
for sets Run 5 or lower  94D 52-1 
for sets Run 6 and higher  941) 52-2 

(See Run 6 production change on page t ) 

MISC. RADIO PARTS FOR 19E1, 19G1 and 
19N1 CHASSIS 

Syen. Description Port No. 

M701 Socket, Phono Input  88A 1 
M706 Socket, Phono Motor  88A 8-7 

S701 Switch, Function ( complete)  77C 43 

Clip, IF Transformer Mounting 72B 28-10 

Dial Cord (30" length needed) 50A 1-3 
Drum, Gang  A3797 

Grommet, Gang Mounting 12B 1-2 

Lock Washer, Ose. Coil & Gang (#6 I.T  )  3B 1-25-24 

Pilot Light #44  81A 1-5 
Pilot Light # 47  81A 1-8 
Pilot Light Shield  82A 5-3 

Screw, Drum Set (#6-32x% Allen Hd.) IA 43-14 
Sleeve, Tuning ( includes drum) AA23I 
Socket, Pilot Light  82A 18-1 
Socket, Tube, 7 pin miniature 87A 3-7 
Spacer Sleeve ( for gang mounting)  29A 2-1-24 
Spring, Dial Cord Tension 19C 1-5 
Spring, Tube Retaining   19A 56-4 

Washer, Vellutex (oscillator coil mtg.) 5A 1-21 

PARTS FOR MOUNTING 17BP4 ( 17") 

PICTURE TUBE 

Bracket, Web Strap Clamping 15A 787 
Bracket, Strap (supports yoke coil)   15A 572 
Bracket, Tie Rod Mounting  15B 859 
Bracket, Tube Stop   15A 856 
Bracket, Yoke Housing   15C 613-1 
Bracket, Yoke Housing Support 

right side ( facing rear) 15C 860-1 
left side ( facing rear) 15C 860-2 

Description Port No. 

Connector Lead, 2nd Anode . 88A 16-16 

Fibre Support ( for 2nd anode lead)  32A 178-1 

Ion Trap  94A 15-3 

Nut (# 8-32x1/2 ) for threaded end of tie rod 2A 1-15-24 

Plastic Tubing ( used between 2nd anode 
lead and chassis)  96B 18-2-16-0 

Rubber Collar ( mounts over picture tube neck)   12B 40 

Rubber Strip, Adhesive ( yigx%x2)   12B 5-6 

Rubber Strip, Adhesive ( el:21/.0(1 1/4 )  12A 39-12 

Rubber Strip, Adhesive ( iluxleAxl%)  12A 39-17 

Screw, Wing ( for deflection yoke)   IA 101-1-24 

Tie Rod (# 8-32 thread) 28A 63-1 
Tube Support ( front of tube) 33B 93 

Webbing, Picture Tube Mounting Strap 
(44" length)  50A 3-6 

PARTS FOR MOUNTING 20DP4A (20") 
PICTURE TUBE 

Bracket, Strap and Spade Bolt Mounting  15A 858 

Bracket, Strap ( supports yoke coil)   15A 572 

Bracket, Tie Rod Mourning 15B 862 

Bracket, Tube Stop  15A 857 

Bracket, Yoke Housing  15C 613-1 

Bracket, Yoke Housing Support 
right side ( facing rear)   15C 861-1 
left side ( facing rear)   15C 861-2 

Connector Lead, 2nd Anode 88A 16-18 

Fibre Support ( for 2nd anode lead)  32A 178-2 

Ion Trap  94A 15-3 

Nut, Tube Mounting Strap ( 1/4 -20 Hex.) 2A 1-23-24 

Nut for threaded end of tie rod (#.8-32:1/2 )   2A 1-15-24 

Plastic Tubing ( used between 2nd anode lead 
and chassis)  96B 18-2-16-0 

Rubber Channel ( used under metal strap) 
36" length   12A 47-4 

Rubber Collar ( used over picture tube neck)  12B 40 
Rubber Strip, Adhesive ( hiteix1 1/4 )  12A 39-12 
Rubber Strip, Adhesive ( ilixl%xl%)  12A 39-17 

Screw, Wing ( for deflection yoke)  lA 101-1-24 

Strap and Spade Bolt Assembly A3762 

Tie Rod (# 8-32 thread) 28A 64-1 

Tube Front Support 33B 89 

PARTS FOR MOUNTING 21WP4 OR 21WP4X 

(21") PICTURE TUBE 

Bracket, Strap and Spade Bolt Mounting  15A 858 
Bracket, Strap ( supports yoke coil)   15A 572 
Bracket, Tie Rod Mounting  15B 862-1 
Bracket, Tube Stop  15A 857 
Bracket, Yoke Housing  15C 613-1 

Bracket, Yoke Housing Support 
for 21WP4 tube 

right side ( facing rear)   15C 867-2 
left side ( facing rear)   15C 867-1 

for 21WP4X tube 
right side ( facing rear)   15C 8614 
left side ( facing rear) 15C 861-2 

Description Port 14,,- 

Connector Lead, 2nd Anode 88A 16-18 

Fibre Support ( for 2nd anode lead)  32A 183 

Ion Trap  94A 15-3 

Nut, Tube Mounting Strap ( 1/4 -20 Hex.) 2A 1-23-24 

Nut for threaded end of tie rod (# 8-32:1/2 )  2A 1-15-24 

Plastic Tubing ( used between 2nd anode 
lead and chassis)  96B 18-2-16-0 

Rubber Channel ( used under metal strap) 
36" length   12A 47-4 

Rubber Collar ( mounts over picture tube neck)   12B 40 

Rubber Strip, Adhesive (111:23/4 :1 1/4 )  12A 39-12 

Rubber Strip, Adhesive (-114x1%xl%)  12A 39-17 

Screw, Wing ( for deflection yoke)  IA 101-1-24 

Strap and Spade Bolt Assembly 
for 21WP4 tube  A3846 
for 21WP4X tube  A3742 

Tie Rod (# 8-32 thread) 
for 21WP4 tube  28A 40-4 
for 21WP4X tube  28A 64-1 

Tube Support ( front of tube) 33B 108 

PARTS FOR MOUNTING 21EP4A (21") 
PICTURE TUBE 

Bracket, Strap ( supports yoke coil)   15A 572 

Bracket, Strap and Spade Bolt Mounting  15B 878 

Bracket, Tie Rod Mounting 15B 862-1 

Bracket, Tube Stop 
on sides of tube   15A 808 
on front of chassis   15B 876 

Bracket, Yoke Housing   15C 613-1 

Bracket, Yoke Housing Support 
right side ( facing rear) 15C 877-1 
left side ( facing rear)   15C 877-2 

Connector Lead, 2nd Anode 88A 16-18 

Fibre Support ( for 2nd Anode lead) 32A 183 

Ion Trap  94A 15-3 

Lever, Picture Positioning  15B 574 

Magnet, Correcting ( with mtg. bracket) A3614 

Nut, Tube Mounting Strap ( 1/4 -20 Hex.)  2A 1-23-24 

Nut for threaded end of tie rod ( 8-32x1/2  Hex.)  2A 1-15-24 

Plastic Tubing ( used between 2nd anode 
lead and chassis)   96B 18-12-16-0 

Rubber Channel ( used under metal strap) 
26" length   12B 47-2 
5" length   128 47-7 

Rubber Collar ( used over picture tube neck)  128 40 

Rubber Strip, Adhesive (sisx2Yeal1/4 )  33A 39-12 

Rubber Strip, Adhesive ( 311'1 1/2 :1/2 )  12A 39-14 

Rubber Strip, Adhesive ( 311x31/2 x11/2 )  12A 39-16 

Rubber Strip, Adhesive ( x1 1/4 x3)  12B 5-36 

Screw, Wing ( for deflection yoke)  IA 101-1-24 

Spring, Tube Grounding 19A 23-2 

Strap and Spade Bolt Assembly A3617 

Tie Rod 
sides of tube (#8-32 thread) 28B 52-6 
bottom of tube (# 8-32 thread) 28A 64-3 

Tube Support ( front) 33B 97 

PARTS FOR MOUNTING 21ZP4A (211") 
PICTURE TUBE 

Description Port No. 

Bracket, Strap and Spade Bolt Mounting 15B 878 
Bracket, Strap ( supports yoke coil)  15A 572 
Bracket, Tie Rod Mounting 15B 862-1 
Bracket, Tube Stop  15B 896 
Bracket, Yoke Housing  15C 613-1 
Bracket, Yoke Housing Support 

right side ( facing rear)  15C 877-1 
left side ( facing rear)  15C 877-2 

Connector Lead, 2nd Anode 88A 16-18 

Fibre Support ( for 2nd anode lead) 32A 183 

Ion Trap  94A 15-3 

Nut, Tube Mounting Strap ( 1/4 -20 HH)  2A 1-23-24 
Nut for threaded end of tie rod (#8-32 x 1/2 )  2A 1-15-24 

Plastic Tubing ( used between 2nd anode lead 
and chassis)  96B 18-2-16-0 

Rubber Channel ( used under metal strap) 
26" length  12A 47-2 
5" length  12A 47-7 

Rubber Collar ( used over picture tube iieck)  12B 40 
Rubber Strip,. Adhesive ( 311 x 2% a 11/4 ) 12A 39-12 
Rubber Strip, Adhesive (ef x 31/2  x 11/2 ) 12A 39-16 
Rubber Strip, Adhesive ( h. a 11/4 x 3) 12B 5-36 

Screw, Wing ( for deflection yoke) IA 101-1-24 
Spring Tube Grounding 19A 23-2 
Strap and Spade Bolt Assembly A3909 

Tie Rod (#8-32 thread) 
bottom tube  28A 64-3 
sides of tube 28B 52-6 

Tube Front Support 338 97 

TUNING KNOBS and ASSOCIATED PARTS 
Knob, Radio Tuning 
"Tuning"    33D 88-19 
"T-11-P" ( TV-Radio-Phonograph) 33B 90-4 

Knob, Television Tuning 
maroon, "Channel" 

with gold inserts  33C 53-23 
less inserts  33C 53-26 
less inserts for 17DX12 only 33C 53-5 

maroon, "Tuning" 
with gold ring  331) 88-21 
less gold ring   331) 88-23 
less gold ring for 17DX12 only 33C 53-6 

maroon, "Off-Volume" 
21/4 " diameter, with gold inserts 33C 53-24 
21/2 " diameter, with gold inserts  33C 53-25 
less inserts   33C 53-27 
less inserts for I7DX12 only 33C 53-7 

maroon, "Picture" 
with gold ring 33D 88-20 
less gold ring   331) 88-22 
less gold ring for 17DX12 only 33C 53-8 

maroon, "Vertical"   33A 92-3 
brown, "Channel" ( with gold insert) 33C 53-29 
brown, "Tuning"  33C 53-18 
brown, "Off-Volume" ( with gold insert) 33C 53-31 
brown, "Picture"  33C 53-20 
ebony, "Channel"  33C 53-1 
ebony, "Tuning"  33C 53-2 
ebony, "Off-Volume"  33C 53-3 
ebony, "Picture"  33C 53-4 
ebony, "DX Range Finder" 33A 23-4 

Spring, TV Knob Tension 
for "Off-Volume" knob  18A 43-2 
for "Tuning" knob  18A 43-1 
for "Channel" knob  18A 43-3 

Washer, Felt ( used behind Tuning knob) 5A 4-14 
Washer, Fibre ( used behind Volume knob) 

for TV only models 5A 1-36 
for combination models  5A 1-38 SL
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@John Y. Rider CHASSIS 19B1, 19C1, 19E1, 19F1, 19F1A,19G1,19H1, Late; 19K1, 19N1 



CHASSIS 19B1 19C1 19E1 19F1 19F1A 19G1 19H1 Late; 19K1, 19N1 

Description 

CABINET PARTS 

17DX10 
Walnut 

121DX12 
17DX11 17DX12 121DX10 121DX11 121DX12A 
Ebony Mahog. Walnut Ebony Mahog. 

Back, Cabinet   A3777 A3777 A3777 

Baffle Board, Speaker  A3015 A3015 A3015 

Bell, Cabinet Back 
4" diameter   32B 148-15 32B 148-15 32B 148-15 

5" diameter   

Bracket ( for mtg. picture window)... 15A 847-3 15A 847-1 15A 847-2 15B 849-3 

A3763 

32B 148-16 

A3763 A3763 

CABINET PARTS 
121DX16 
121DX16A 

Description Mahog. 

Back, Cabinet   A3764 

Baffle Board, Speaker  A3544 

Bell, Cabinet Back  328 14.8-16 

Bracket, Mask Retainer  15A 848 

A3544 A3544 A3544 'Cabinet, Wood  • 35E 227-2 

Carton and Fillers  44B 264 

Control Panel ( less door)  23D 131-4 

Control Panel Door   23D 131-3 

Control Panel Door Spring   19A 70 

Decals, Cabinet Refinishing  
34E 57-3 34E 57-1 'Doors ( matched set of 2 front doors)   Cabinet, Plastic   34E 61-6 34E 61-4 34E 61-5 

Carton and Fillers  44B 263 4IB 263 44B 263 

Control Panel ( less door)   

Control Panel Door   23B 130 23B 130 23B 130 

Control Panel Door Spring   18A 62 18A 62 18A 62 

Grille Cloth   36C 3-20 36C 3-20 36C 3-20 

Hinge Plate ( for cabinet back)  

Knobs, Tuning   

Line Cord and Interlock Socket  89A 22-1 89A 22-1 89A 22-1 89A 22-1 

Rubber Strip, Adhesive  12A 39-10 12A 39-10 12A 39-10 12A 39-11 

Screw, Mtg. Control Panel 
#4x-A" R.H.S.T.S.   

#4x5A" R.H.S.T.S.   

Screw, Mtg. Control Panel Door 
Spring #4x1/4" R.H.S.T.   IA 69-1-57 IA 69-1-57 IA 69-1-57 

Screw, Mtg. Picture Window 
#8x1" 0.H.S.T.   IA 95-24-58 IA 95-24-58 IA 95-24-58 IA 95-24-57 

Speaker, 5" EM  78B 74-1 78B 74-1 78B 74-1 78B 74-1 

Speed Nut ( for mtg. pié. window)  2A 22 2A 22 2A 22 2A 22 

Support Channel ( cabinet repair)   15A 955 15A 955 15A 955 15A 952 

lA 69-4-57 

IA 69-6-57 

Tubing, Plastic ( 1%" long, 
used over 19A70 door spring) 

Window, Picture. Glass  21B 65-1 21B 65-1 21B 65-1 

96B 19-3-20-0 

2IB 65-2 

32B 148-16 

32B 196-16 

15B 849-1 

448 266 44B 266 

23D 131-1 23D 131-8 

23D 131-3 23D 131-3 

19A 70 I9A 70 

36C 3-106 

15A 816 

32B 148-16 

32B 196-16 

15B 849-2 

34E 57-2 

448 266 

23D 131-1 

23D 131-3 

19A 70 

36C 3-106 36C 3-106 

15A 816 

See "Tuning Knobs and Associated Parts" on page / 5: 

89A 22-1 

15A 816 

89A 22-1 

12A 39-11 12A 39-11 

IA 69-4-57 

IA 69-6-57 

lA 95-24-57 

78B 74-1 

2A 22 

15A 952 

96B 19-3-20-0 

21B 65-2 

IA 69-4-57 

IA 69-6-57 

IA 95-24-57 

78B 74-1 

2A 22 

15A 952 

96B 19-3-20-0 

21B 65-2 

§Door Catch and Strike •Plate  

Door Handle   

121DX17 
121DX17A 
Blond 

221DX15 
221DX15A 
Walnut 

A3764 A3764 

A3544 

32B 148-16 

15A 848 

•35E 227-2 

44B 264 

23D 131-4 

23D 131-3 

19A 70 

32B 148-16 

15A 848 

•35E 222-1 

44B 268 

23D 131-4 

23D 131-3 

19A 70 

Grille, Metal   

Grille Cloth   36C 3-106 36C 3-157 36C 3-131 

§Hinge, Cabinet ( pair) 

221DX16 221DX17 
221DX16A 221DX17A 
Mohog, Blond 

A3764 A3764 

32B 148-16 32B 148-16 

15A 848 I5A 848 

•35E 222-2 *35E 222-3 

4IB 268 44B 268 

23D 131-4 23D 131-4 

23D 131-3 23D 131-3 

19A 70 19A 70 

36B 40 

36C 3-131 36C 3-132 

221DX26 
221DX26A 
Mahog. 

A3764 

32B 148-16 

15A 848 

•35E 223-2 

44B 262 

23D 131-4 

23D 131-3 

19A 70 

35E 223-57 

•35E 223-51 

See § foot-
note below. 

37A 39-1 

36B 42 

36C 3-136 

See § foot-
note below. 

Knobs, Tuning   See "Tuning Knobs and Associated Parts" on page /.5". 

*Legs (2 legs and cross member)  35E 227-21 35E 227-22 

Line Cord and Interlock Socket  89A 22-1 89A 22-1 89A 22-1 89A 22-1 89A 22-1 89A 22-1 

Molding, Removable ( for pic. 

window)   35E 227-51 35E 227-52 35E 222-50 35E 222-51 35E 222-52 35E 223-55 

Plastic Trim ( fits around edge 

of window mask)  33A 85-3 33A 85-3 33A 85-3 33A 85-3 33A 85-3 33A 85-3 

Rubber Strip, Adhesive ( ifex1/4 x21/2 ") 12B 5-27 12B 5-27 12B 5-27 12B 5-27 12B 5-27 12B 5-27 

Screw, Mtg. Control Panel 

#4x3/4" R.H.W.S.P.H.   IA 7-9-57 IA 7-9-57 IA 7-9-57 IA 7-9-57 lA 7-9-57 IA 7-9-57 

#4x%" RILW'S'1311.   IA 7-11-57 IA 7-11-57 IA 7-11-57 IA 7-11-57 IA 7-11-57 IA 7-11-57 
Screw, Mtg. Window Molding 

#6x1" 0.H.W.S  PH   IA 15-28-59 IA 15-28-59 1 A 15-28-59 IA 15-28-59 IA 15-28-59 1 A 15-28-59 

Speaker, 5" EM  78B 74-1 78B 74-1 

Speaker, 10" EM  78B 75-1 78B 75-1 78B 75-1 78B 75-1 

Speaker, 10" PM ( uith choke)  78B 80-1 788 80-1 78B 80-1 78B 80-1 

Swivel Caster 

Set of 4 casters, less sockets  94A 27-120 94A 27-120 94A 27-120 94A 27-120 
Single Caster, less socket  37A 77-1 37A 77-1 37A 77-1 37A 77-1 

Tubing, Plastic ( 1:14" long.-  
used over 19A70 door spring)  96B 19-3-20-0 96B 19-3-20-0 96B 19-3-20-0 96B 19-3-20-0 96B 19-3-20-0 96B 19-3-20-0 

Window, Picture, Glass  2IB 62-7 

Window Mask. Metal   23D 128 

Window Mask Grounding Spring   18A 64 

21B 62-7 21B 62-7 21B 62-7 21B 62-7 21B 62-7 

23D 128 23D 128 23D 128 23D 128 23D 128 

18A 64 18A 64 18A 64 18A 64 18A 64 

• To insure proper matching and fit, also specify cabinet manufacturer's code letters ( usually burned or stamped on back rail of 
cabinet). Wood parts are supplied only if old part cannot be repaired. When ordering, describe condition of old part in detail. 

§ Order these parts using the part number given in Cabinet Hinge Ordering Data, Form No. S379. Otherwise, return old part, or send 
an outline tracing ( exact size) of part and note finish ( brass, bronze, etc.). 

0 John P. Rider 



CABINET PARTS 

121DX16L 
Description Mohog. 

Back, Cabinet ( complete)   A3891 

Bell, Cabinet Back  32B 148-16 

Bracket, Mask Retainer  15A 848 

"Cabinet, Wood  '35E 246-2 

Carton and Fillers  44C 282 

Control Panel ( less door)   23D 133-4 

Control Panel Door   23D 133-5 

Control Panel Door Spring   19A 70 

Decals, Cabinet Refinishing  

'Doors ( Matched set of 2 front doors) .   

§Door Catch and Strike Plate  

Door Handle   

121DX17L 
Blond 

A3891 

32B 148-16 

15A 848 

'35E 246-3 

44C 282 

23D 133-4 

23D 133-5 

19A 70 

221DX15L 221DX16L 221DX17L 
Walnut Makes. Blond 

A3891 A3891 A3891 

32B 148-16 32B 148-16 32B 148-16 

15A 848 15A 848 15A 848 

'35E 242-1 

44C 279 

23D 133-4 

23D 133-5 

19A 70 

• 35E 242-2 •35E 242-3 

44C 279 44C 279 

23D 133-4 23D 133-4 

23D 133-5 23D 133-5 

19A 70 19A 70 

See § footnote below. 

Grille, Metal   36B 40-1 

Grille Cloth   36C 3-106 36C 3-157 36C 3-152 36C 3-152 36C 3-153 

§Hinge, Cabinet ( pair)   See § footnote below. 

Knobs, Tuning   See "Tuning Knobs and Associated Parts" on page 15. 

'Legs (2 legs and cross member)  35E 227-21 35E 227-22 

Line Cord and Interlock Socket  89A 22-1 89A 22-1 89A 22-1 89A 22-1 89A 22-1 89A 22-1 

Molding, Removable ( for pic. window) 35E 246-51 35E 246-52 35E 243-55 

Plastic Trim ( fits around edge 
of window mask)  33A 85-4 33A 85-4 33A 85-4 33A 85-4 33A 85-4 33A 85-4 

Rubber Strip, Adhesive ( Ttex1/4x21h") 12B 5-27 12B 5-27 12B 5-27 12B 5-27 12B 5-27 12B 5-27 

221DX26L 
Mahog. 

A3891 

32B 148-16 

15A 848 

*35E 243-2 

44C 280 

23D 133-4 

23D 133-5 

19A 70 

35E 243-57 

•35E 243-51 

37A 39 

36B 42 

36C 3-136 

Screw, Mtg. Control Panel 
#4x%" PRH WS  IA 7-9-57 IA 7-9-57 IA 7-9-57 IA 7-9-57 IA 7-9-57 lA 7-9-57 
#4x%" PRH WS  IA 7-11-57 IA 7-11-57 IA 7-11-57 lA 7-11-57 IA 7-11-57 IA 7-11-57 

Speaker 
5" EM   78B 74-1 78B 74-1 

10" EM   781% 75-1 78B 75-1 78B 75-1 78B 75-1 

10" PM ( with choke)  78B 80-1 78B 80-1 78B 80-1 78B 80-1 

Swivel Caster 
Set of 4 casters, less sockets  94A 27-120 

Single Casters, less socket  37A 77-1 

Tubing, Plastic ( 1%" long, 
used over 19A70 door spring)   96B 19-3-20-0 96B 19-3-20-0 

Window, Picture, Glass  21B 65-4 21B 65-4 

Window Mask, Metal  23D 145 23D 145 

94A 27-120 94A 27-120 94A 27-120 

37A 77-1 37A 77-1 37A 77-1 

96B 19-3-20-0 96B 19-3-20-0 96B 19-3-20-0 96B 19-3-20-0 

21B 65-4 21B 65-4 21ft 65-4 21B 65-4 

23D 145 23D 145 23D 145 23D 145 

• To insure proper matching and fit, also specify cabinet manufacturer's code letters ( usually burned or stamped on back rail of 
cabinet). Wood parts are supplied only if old part cannot be repaired. When ordering, describe condition of old part in detail. 

Order these parts using the part number given in Cabinet Hinge Ordering Data, Form No. S379. Otherwise, return old part, or send 
an outline tracing ( exact size) of part and note finish ( brass, bronze, etc.). 

CABINET PARTS FOR MODELS 221DX38 and 221DX38A 

221DX38 
221DX38A 

Description Maple 
Back, Cabinet   A3764 

Bracket, Mask Reamer  15A 848 

*Cabinet, Wood  *35E 235-1 

Carton and Fillers  44C 270 

Control Panel Plate ( includes 18A62)  A3852 

Control Panel Door   23B 130 

Control Panel Door Spring 
(mounted on control panel plate)   18A 62 

*Doors ( matched set of 2 front doors)  * 35E 235-50 

§Door Catch and Strike Plate  See § foot-
note below. 

Door Escutcheon ( less key) 
left side ¿ facing front)   37A 86-1 
right side ( facing front)   37A 86-2 

Door Escutcheon Key  37A 86-3 

Grille Cloth   36C 3-143 

§Iiinge, Cabinet ( pair)   See § foot-
note below. 

Description 

Knobs, Tuning   

221DX38 
221DX38A 
Maple 

See "Tuning Knobs and 
Associated Parts" on page 

Line Cord and Interlock Socket  89A 22-1 

Molding, Removable ( for picture window)  35E 235-53 

Plastic Trim ( fits around edge of 
picture window mask)  33A 85-3 

Rubber Strip, Adhesive ( hx1/4 x21/2)   12B 5-27 

Screw, Mtg. Control Panel Plate 
(#4x%" R.H.W.S.P.H.)   lA 7-8-59 

Screw, Mtg. Window Molding 
(#6x1" 0.H.W.S.P.H.)   IA 15-28-59 

Speaker, 10" EM  78B 75-1 

Swivel Caster 
Set of 4 casters, less sockets  94A 27-120 
Single Caster, less socket  37A 77-1 

Window, Picture, Glass  21B 62-7 
Window Mask, Metal   23D 128 
Window Mask Grounding Spring   18A 64 

CABINET PARTS 

Description 
Back, Cabinet   

Baffle Board, Speaker  

Base, Cabinet   

Bell, Cabinet Back 

Bracket, Mask Retainer 

321DX15 321DX16 321DX17 
321DX15A 321DX16A 321DX17A 321DX26 
Walnut Mahog. Blond Mahog. 

A3764 A3764 A3764 A3764 

A3767 

35E 232-2 

 • 32B 148-16 32B 148-16 32B 148-16 32B 148-16 

15A 848 15A 848 15A 848 15A 848 

'Cabinet, Wood  ' 35E 224-1 '35E 224-2 '35E 224-3 •35E 227-5 

Carton and Fillers  44B 261 44B 261 44B 261 44B 264 

Clamp, Phono Lead Retaining  11B 12-3 

Control Panel ( less door)   23D 129-1 23D 129-1 23D 129-1 23D 129-1 

Control Panel Door   23D 129-5 23D 129-5 23D 129-5 23D 129-5 

Control Panel Door Spring   19A 70 19A 70 19A 70 19A 70 

Decals, Cabinet Refinishing  35E 223-56 

'Doors (matched set of 2 front doors) • 35E 224-50 '35E 224-51 '35E 224-52 

*Door, Cabinet Base  •35E 232-51 

§Door Catch and Strike Plate  See § footnote below. 

Door Handle   37A 79-1 37A 79-1 37A 79-1 37A 69-1 
• To insure proper matching and fit, also specify cabinet manufacturer's code ictters ( usually burned or stamped on back rail of 
cabinet). Wood parts are supplied only if old part cannot be repaired. When ordering, describe condition of old part in detail. 

§ Order these parts using the part number given in Cabinet Hinge Ordering Data, Form No. S379. Otherwise, return old part, or send 
an outline tracing ( exact size) of part and note finish ( brass, bronze, etc.). 
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)John J. Rider CHASSIS 19B1,19C1, 19E1, 19F1, 19F1A, 19G1, 19H1, Late; 19K1, 19N1 



CHASSIS 19B1, 19C1, 19E1 19F1,19F1A 19G1 19H1, Late; 19K1 19N1 

Description 

Door Support Arm 
right side   
left side   

321DX15 321DX16 321DX17 
321DX15A 321DX16A 321DX17A 321DX26 Description 

321DX25A 321DX26A 321DX27A 
222DX15 321DX25B 321DX26B 321DX27B 

Door Support Arm 
37A 80-1 right side   
37A 80-2 left side   

Grille Cloth   36C 3-133 36C 3-133 36C 3-134 36C 3-106 

§Flinge, Cabinet ( pair)   See § footnote below. 

Knobs, Tuning   See "Tuning Knobs and Associated Parts" on page 15. 

Line Cord and Interlock Socket  

Molding, Removable ( for pic. window)   35E 224-56 35E 224-57 35E 224-58 35E 227-51 

Ornament, Wood, Grille  35E 245-60 35E 245-61 

Plastic Trim ( fits around edge of window mask) 33A 85-3 33A 85-3 33A 85-3 33A 85-3 

89A 22-1 89A 22-1 89A 22-1 89A 22-1 

Rubber Strip, Adhesive ( 110(14x21/2 ")  12B 5-27 12B 5-27 12B 5-27 12B 5-27 

Screw, Mtg. Control Panel 
#4x%" R.H.W.S.P.H   

#4x%" R.H.W.S.P.H   IA 7-11-57 IA 7-11-57 IA 7-11-57 IA 7-11-57 

Screw, Mtg. Window Molding 
#6x1" 0.H.W.S.P.H.   lA 15-28-59 IA 15-28-59 lA 15-28-59 lA 15-28-59 

Slide, Phonograph Drawer  37B 32-8 37B 32-8 37B 32-8 37B 32-8 

Speaker, 6" PM  78B 76-1 

Speaker, 12" PM  78B 56-1 78B 56-1 78B 56-1 

Speaker, 12" PM ( includes output 
transformer)   78B 77-1 78B 77-1 78B 77-1 

IA 7-9-57 IA 7-9-57 IA 7-9-57 IA 7-9-57 

Spring, Phono Lead Retaining  

Swivel Caster 
Set of 4 Casters, less sockets  94A 27-120 94A 27-120 94A 27-120 
Single Casters, less socket  37A 77-1 37A 77-1 37A 77-1 

19C 1-21 

94A 27-120 
37A 77-1 

Tubing, Plastic ( 1%" long, 
used over I9A70 door spring)   96B 19-3-20-0 96B 19-3-20-0 96B 19-3-20-0 96B 19-3-20-0 

Window, Picture, Glass  21B 62-7 21B 62-7 21B 62-7 21B 62-7 

Window Mask, Metal   23D 128 23D 128 23D 128 23D 128 

Window Mask Grounding Spring   18A 64 18A 64 18A 64 18A 64 

• To insure proper matching and fit, also specify cabinet manufacturer's code letters ( usually burned or stamped on back rail of 
cabinet). Wood parts are supplied only if old part cannot be repaired. When ordering, describe condition of old part in detail. 

§Order these parts using the part number given in Cabinet Hinge Ordering Data, Form No. S379. Otherwise, return old part, or send 
an outline tracing ( exact size) of part and note finish ( brass, bronze, etc.). 

Description 222DX15 

Back, Cabinet   A3848 

Baffle Board, Speaker  

Bell, Cabinet Back  32B 148-17 

Bracket, Mask Retainer  

Bracket ( for mtg. picture window)   

'Cabinet, Wood   '35E 225-1 

Carton and Fillers  4413 260 

Control Panel ( less door)   23D 133-1 

Control Panel Door   23D 133-5 

Control Panel Door Spring   19A 70 

'Door, Cabinet   

§Door Catch and Strike Plate  
Door Handle   

321DX25A 
321DX25B 

A3764 

A3767 

32B 148-16 

15A 848 

15B 903 

'35E 237-1 

44C 278 

23D 129-1 

23D 129-5 

19A 70 

•35E 237-53 

See § 
37A 69-1 

321DX26A 
321DX268 

A3764 

A3767 

32B 148-16 

15A 848 

158 903 

'35E 237-2 

44C 278 

23D 129-1 

23D 129-5 

19A 70 

•35E 237-54 

footnote below. 
37A 69-1 

321DX27A 
321DX27B 

A3764 

A3767 

32B 148-16 

15A 848 

15B 903 

•35E 237-3 

44C 278 

23D 129-1 

23D 129-5 

19A 70 

'35E 237-55 

37A 69-1 

Grille Cloth   36C 3-135 

Grille, Metal   36C 39 

§Hinge, Cabinet ( pair)   See § footnote below. 

Knobs, Tuning   See "Tuning Knobs and Associated Parts" on page /S. 

Line Cord and Interlock Socket  89A 22-1 89A 22-1 89A 22-1 89A 22-1 

Molding, Removable ( for pic. window)   35E 225-50 35E 227-50 35E 227-51 35E 227-52 

Plastic Trim ( fits around edge of window mask)   33A 85-3 33A 85-3 33A 85-3 

Rubber Strip, Adhesive ( hx1/4x21/2")   I2B 5-27 12B 5-27 12B 5-27 12B 5-27 

Screw, Mtg. Control Panel 
#4x%" R.H.W.S.P.H.   IA 7-9-57 lA 7-9-57 IA 7-9-57 IA 7-9-57 

#4x%" R.H.W.S.P.H.   IA 7-11-57 IA 7-11-57 IA 7-11-57 IA 7-11-57 

Screw, Mtg. Window Molding 
#6x1" 0.H.W.S.P.H.   IA 15-28-59 IA 15-28-59 IA 15-28-59 IA 15-28-59 

Slide, Phonograph Drawer  37B 32-8 37B 32-8 37B 32-8 

Speaker, 6" PM   78B 76-1 78B 76-1 78B 76-1 

Speaker, 10" EM   78B 75-1 

Swivel Caster 
Set of 4 casters, less sockets  94A 27-120 94A 27-120 94A 27-120 94A 27-120 
Single Caster, less socket  37A 77-1 37A 77-1 37A 77-1 37A 77-1 

Tubing, Plastic ( 1%" long, 
used over 19A70 door spring)  96B 19-3-20-0 96B 19-3-20-0 96B 19-3-20-0 96B 19-3-20-0 

Window, Picture, Glass  2IB 64-2 2113 62-7 21B 62-7 21B 62-7 

Window Mask, Plastic   23E 132 

Window Mask, Metal   23D 128 23D 128 23D 128 

Window Mask Grounding Spring   18A 64 18A 64 18A 64 

37A 80-1 
37A 80-2 

36C 3-106 

37A 80-1 
37A 80-2 

37A 80-3 
37A 80-4 

36C 3-106 36C 3-157 

Description 
321DX15L 321DX16L 
Walnut Mahog. 

Back, Cabinet ( complete)   A3891 

Bell, Cabinet Back  32B 192-3 

Bracket, Mask Retainer   15A 848 

Bracket, ( for mtg. pic. window)   15B 903 

'Cabinet, Wood  '35E 

Carton and Fillers  44C 

Control Panel ( less door)   23D 

Control Panel Door   23D 

Control Panel Door Spring   19A 

'Doors ( matched set of 2 front doors)  ' 35E 

§Door, Catch and Strike Plate 

Door Handle   37A 79-1 

Grille Cloth   36C 3-154 

§Hinge, Cabinet ( pair)   

A3891 

32B 192-3 

15A 848 

15B 903 

321DX17L 
Blond 

A3891 

32B 192-3 

15A 848 

15B 903 

245-1 '35E 245-2 '35E 245-3 

281 44C 281 44C 281 

129-1 23D 129-1 23D 129-1 

129-5 23D 129-5 23D 129-5 

70 19A 70 19A 70 

245-50 35E 245-51 35E 245-52 

See § footnote below. 

37A 79-1 37A 79-1 

36C 3-154 36C 3-154 

See § footnote below. 

• To insure proper matching and fit, also specify cabinet manufacturer's code letters ( usually burned or stamped on back rail of 
cabinet). Wood parts are supplied only if old part cannot be repaired. When ordering, describe condition of old part in detail. 

Order these parts using the part number given in Cabinet Hinge Ordering Data, Form No. S379. Otherwise, return old part, or send 

an outline tracing ( exact size) of part and note finish ( brass, bronze, etc.). 
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Description 

CABINET PARTS 

321DX15L 321DX16L 321DX17L 

Knobs, Tuning   

Line Cord and Interlock Socket  89A 22-1 

Molding, Removable ( for pic. window)  35E 245-56 

Ornament, Wood, Grille  35E 245-59 

See "Tuning Knobs and Associated Parts" 
on Page / 5: 

89A 22-1 89A 22-1 

35E 245-57 35E 245-58 

35E 245-60 35E 245-61 

Plastic Trim ( fits around edge of 
window mask)   33A 85-4 33A 85-4 33A 85-4 

Rubber, Strip, Adhesive ( ligx1/4 x21/2 ")   12B 5-27 1211 5-27 12B 5-27 

Screw, Mtg. Control Panel 
#43043" PRH WS  IA 7-9-57 IA 7-9-57 IA 7-9-57 
#4x%" PRH WS  IA 7-11-57 IA 7-11-57 IA 7-11-57 

Screw, Mtg. Window Molding 

#6x1" POH WS IA 15-28-59 IA 15-28-59 IA 15-28-59 
Slide, Phonograph Drawer  37B 32-8 37B 32-8 37B 32-8 
Speaker 

12" PM ( includes output transformer)  78B 77-1 78B 77-1 78B 77-1 

Swivel Caster 
Set of 4 casters, less sockets  
Single Caster, less socket  

Tubing, Plastic ( 1%" long, 
used over 19A70 door spring)   

94A 27-120 94A 27-120 94A 27-120 
37A 77-1 37A 77-1 37A 77-1 

96B 19-3-20-0 96B 19-3-20-0 96B 19-3-20-0 

Window, Picture, Glass  21B 65-4 21B 65-4 21B 65-4 

Window Mask, Metal   23D 145 23D 145 23D 145 

SCHEMATIC NOTES 
Run numbers are rubber stamped at the rear of the chassis. 
Numerical symbols C), C), C), etc. indicate run numbers for all 19 series chassis. 

0, e ®, c>, etc. indicate alignment points and alignment connections. 
IMPORTANT: Before making waveform and voltage measurements, see instructions below. 

WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with PICTURE control set fully to the right, all other controls set for 
normal picture ( in sync). DG Range Finder control set fully to the left ( at "0" position). 
WARNING: Incorrect adjustment of the DX Range Finder control will cause waveform 
distortion. 
Waveforms at video and sync stages obtained with transmitted signal input to receiver. 
Waveform at pins 1 and 4 of V403 and terminal "C" ( 2) of T404 taken with a 10 mmfd. 

condenser connected in series with the oscilloscope high side. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-half of the vertical 

frequency), or for 7875 cycles ( which is one-half of the horizontal frequency) so that two 
pulses appear on the screen. 

The peak-to-peak voltage readings shown are subject to some variations due to response 
of the oscilloscope and parts tolerances. 

CAUTION 

Pulsed high voltage is present on the caps of 1 404 and 1 405 and at pin 3 of V406. Do 
not make direct connection to these points with ordinary test equipment. Waveform and 
peak-to-peak voltage at pin 3 of 1.406 taken, using an oscilloscope with a capacitive voltage 
divider probe. Waveform at 1.406 can also be taken by clipping or twisting the lead from 
the oscilloscope high side over the insulation on the lead connecting to pin 3. When taking 
the waveform this way, the shape of waveform will be the same but the peak-to-peak 
voltage will be much lower, depending upon the degree of coupling. 

TV VOLTAGE DATA 

(Voltages given on schematic) 

• PICTURE control turned fully clockwise. CHANNEL control set on an unused channel. 
Other front controls set at approximately half rotation. Vert. Lin. and Height set at 
approximately half rotation. DX Range Finder control set fully to the left ( at "0" 
position). 

• Antenna disconnected from set with terminals shorted. 

• Voltages marked with an asterisk will vary widely with control setting. 
• Line voltage 117 volts AC. 

• Voltages measured with a vacuum-tube voltmeter between tube socket terminals and 
chassis, unless otherwise indicated. 

• Voltages at V101 and V102 ( TV Tuner) are measured with tube in socket. Use an 
adapter or lift tube out of socket just high enough to allow a needle point probe to 
contact tube pins. 

In tuners using a 6BZ7 tube, voltages taken at pins 1 and 8 must be taken as described 
above or no voltage reading will be obtained. 

• Voltages at V306 measured from top of socket with tube removed. 

94048-1 Tau USED IN /9C/, 
191/1,191/A CHASSIS, 

91051-1 TUNER au I, 
1981 CHASSIS. 

KfOti KW, CIRCUIT son 8E10i USED 
OuT YITH 91052-1 reef. 

CAUTION AUILI-W YUMA 
Pulsed high voltages are present on the cap of 1'404, pin 3 of V406 and on the filament 

terminals and cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE 
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. 

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and 
should be taken only with a high voltage instrument such as a kilovoltmeter. 2nd anode 
voltage is approximately 15 KV. Proper filament voltage check of the 1B3GT tube may 
be made by observing filament brilliancy as compared with that obtained with a 1.5 volt 
dry cell battery. 

V102 

OSC & MIXER 

V101 

RF AMP 

11V RECT 
V105 

PICTURE TUBE 

0306 
SOUND AMP 0203 

RATIO DU 0202 

SOUND IF AMP 
r. 

3110.1F.1 VIDEO Y3 
ST IF 2110 If VERTOSC DETrkAGC 

V301 V302 V303 4301 

VERT U"UT V-30 
-i Ô snit SEP VIDEO ASP 

CLIP. 
RECTIFIER 

cr=c1 
3/13 AYR 250 V. 

DAMPER 

V101 
NOR OUTPUT  HOR.05C. 

CONTROL 

SOUND 
OUTPUT 

USE 

Top View of Chassis. 
4194 

992122AA 

TV TUNER 94D52—I 
ALL TUNER VOLTAGES EXCEPT POINT - W'ARE 
MEASURED WITH TUNE REMOVED FROM SOCKET 

6805 
RE 11111. 
vi01 

L104 

AtilA ,[.31100 )1_;n 

NOTION OIES Of 1301 4 3 

yo PIN 6 AND PLAT( OF 230r 

TO PIN 3 OT 1301 

5301 

L 002s Cio5 

L 102C 

5104 

4 IJOP 
Ice 

001 5301 
let 

14 

4-4 

6086 
2110 IF 
V302 

6J6 
RE MIXER V1021 

rg - 

2101 

D'Of 

PilO 

tor 

IMITE 

s SDP L109 
2 

10 

C113 
1/0 

POO 
1100 

0111 

▪ TO 4301 

I/ 26U8 
3R0 IF (0, V3034 

1302 
23 11C L. 4 2 1.40, 

330 C50131 01145 0015 -r Nil 
330 

OP 

1, 

A313 G3011 ISO 
004 

001 

1•303 25.3 
IC 

1314 
1200 
20 

20 

POO CIOCIOI OSIO 
raw SIO51-/ IOW 

2 

TO 4S02 

1404 

•1 

3
 9
V
d
 A
l
 1
V
I
I
I
W
G
V
 

© John Ir. Rider CHASSIS 19B1,19C1,19E1,19F1,19F1A, 19111, Late; 19K1 



CHASSIS 19B1 19C1 19F1 19F1A 19H1 Late; 19K1 

Note: Tone control not used 

in 1981 and 19F1A chassis. 
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Figure 30. Schematic for 19B1, 19C1, 19F1, 19F1A, 19H1 and 19K1 Television Chassis. 

Note: This schematic applies only to chassis stamped Run 2 or lower. 
See figure 32 for chassis stamped Run 3 and figure 34 for chassis stamped Run 4 and higher. 
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Figure 31. Schematic for 19E1, 19G1 and 19N1 Television and Radio Chassis. 

Note: This schematic applies only to chassis stamped Run 2 or lower. 

See figure 33 for chassis stamped Run 3 and figure 35 M702 M701 

for chassis stamped Run 4 and higher. 
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CHASSIS 19B1,19C1,19E1 19F1,19F1A 19G1, 19H1, Late; 19K1 19N1 

42i9 

19E1, 19G1, 19N1 
SCHEMATIC NOTES 

Run numbers are rubber stamped at the rear of the chassis. 
Numerical symbols 0, C), C), etc. indicate run numbers for all 19 series chassis. 

0,g, 0,0, etc. indicate alignment points and alignment connections. 
IMPORTANT: Before making waveform and voltage measurements, see instructions below. 

WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with PICTURE control set fully to the right, all other controls set for 
normal picture ( in sync). DX Range Finder control set fully to the left ( at "0" position). 
WARNING: Incorrect adjustment of the DX Range Finder control will cause waveform 
distortion. 

Waveforms at video and sync stages obtained with transmitted signal input to receiver. 
Waveform at pins 1 and 4 of V403 and terminal "C" ( 2) of T404 taken with a 10 mmfd. 

condenser connected in series with the oscilloscope high side. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-half of the vertical 

frequency), or for 7875 cycles ( which is one-half of the horizontal frequency) so that two 
pulses appear on the screen. 
The peak-to-peak voltage readings shown are subject to some variations due to response 

of the oscilloscope and parts tolerances. 

CAUTION 
Pulsed high voltage is present on the caps of V404 and V405 and at pin 3 of V406. Do 

not make direct connection to these points with ordinary test equipment. Waveform and 
peak-to-peak voltage at pin 3 of V406 taken, using an oscilloscope with a capacitive voltage 
divider probe. Waveform at V406 can also be taken by clipping or twisting the lead from the 
oscilloscope high side over the insulation on the lead connecting to pin 3. When taking the 
waveform this way, the shape of waveform will be the same but the peak-to-peak voltage 
will be much lower, depending upon the degree of coupling. 

VOLTAGE DATA 
(Voltages given on schematic) 

• PICTURE control turned fully clockwise. CHANNEL control set on an unused channel. 
Other front controls set at approximately half rotation. Vert. Lin. and Height set at 
approximately half rotation. DX Range Finder control set fully to the left ( at "0" 
position). 

• Antenna disconnected from set with terminals shorted. 

• Line voltage 117 volts AC. 
• Voltages measured with a vacuum-tube voltmeter between tube socket terminals and 

chassis, unless otherwise indicated. 
• Voltages at V101 and V102 ( TV Tuner) are measured with tube in socket. Use an 

adapter or lift tube out of socket just high enough to allow a needle point probe to 
contact tube pins. 
In tuners using a 6BZ7 tube, voltages taken at pins 1 and 8 must be taken as described 
above or no voltage reading will be obtained. 

• Voltages at V306 measured from top of socket with tube removed. 
• Voltages marked with an asterisk • will vary widely with control setting. In combination 

models, B+ voltages in TV chassis will be slightly higher when set is switched to radio 
position. Alternate voltage readings for radio and TV are shown for sound output tube 
V204 (6Y6G). 

CAUTION 
Pulsed high voltages are present on the cap of V404, pin 3 of V406 and on the filament 

terminals and cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE 
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. 

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and 
should be taken only with a high voltage instrument such as a kilovoltmeter. 2nd anode 
voltage is approximately 15 KV. Proper filament voltage check of the 1B3GT tube may 
be made by observing filament brilliancy as compared with that obtained with a 1.5 volt 
dry cell battery. 
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SCHEMATIC NOTES 
Run numbers are rubber stamped at the rear of the chassis. 

Numerical symbols C), C), C), etc. indicate run numbers for all 19 series chassis. 
by a run number. 

0, ea K. etc. indicate alignment points and alignment connections. 
IMPORTANT: Before making waveform and voltage measurements, see instructions below. 

WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with PICTURE control set fully to the right, all other controls set for 
normal picture ( in sync). DX Range Finder control set fully to the left ( at "0" position). 
Warning: Incorrect adjustment of the DX Range Finder control will cause waveform 
distortion. 

Waveforms at video and sync stages obtained with transmitted signal input to receiver. 

Waveform at pins 1 and 4 of V403 and terminal "C" ( 2) of T404 taken with a 10 mmfd. 
condenser connected in series with the oscilloscope high side. 

The oscilloscope sweep is adjusted for 30 cycles ( which is one-half of the vertical 
frequency), or for 7875 cycles ( which is one-half of the horizontal frequency) so that two 
pulses appear on the screen. 

The peak-to-peak voltage readings shown are subject to some variations due to response 
of the oscilloscope and parts tolerances. 

CAUTION 

Pulsed high voltage is present on the caps of V404 and V405 and at pin 3 of V406. Do 
not make direct connection to these points with ordinary test equipment. Waveform and 
peak-to- peak voltage at pin 3 of V406 taken, using an oscilloscope with a capacitive voltage 
divider probe. Waveform at V406 can also be taken by clipping or twisting the lead from 
the oscilloscope high side over the insulation on the lead connecting to pin 3. When taking 
the waveform this way, the shape of waveform will be the same but the peak-to- peak 
voltage will be much lower, depending upon the degree of coupling. 

TV VOLTAGE DATA 
(Voltages given on schematic) 

• PICTURE control turned fully clockwise. CHANNEL control set on an unused channel. 
Other front controls set at approximately half rotation. Vert. Lin. and Height set at 
approximately half rotation DX Range Finder control set fully to the left ( at "0" 
position). 

• Antenna disconnected from set with Terminals shorted. 
• Voltages marked with an asterisk • will vary widely with control setting. 
• I.ine voltage 117 volts AC. 

• Voltages measured with a vacuum-tube voltmeter between tube socket terminals and 
chassis, unless otherwise indicated. 

• Voltages at V101 and V102 ( TV Tuner) are measured with tube in socket. Use an 
adapter or lift tube out of socket just high enough to allow a needle point probe to 
contact tube pins. 

In tuners using a 6BZ7 tube, voltages taken at pins 1 and 8 must be taken as described 
above or no voltage reading will be obtained. 
Voltages at V306 measured from top of socket with tube removed. 

CAUTION 
Pulsed high voltages are present on the cap of V404, pin 3 of V406 and on the filament 

terminals and cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE 
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. 

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and 
should be taken only with a high voltage instrument such as a kilovoltmeter or a vacuum-, 
tube voltmeter with a high voltage probe. 2nd anode voltage is approximately 15 
Proper filament voltage check of the 1B3GT tube may be made by observing filament brilli-. 
ancy as compared with that obtained with a 1.5 volt dry cell battery. 
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Figure 32. Schematic for 1901, 19C1, 19F1, 19F1A, 19H1 and 19K1 Television Chassis. 

Note: This schematic applies only to chassis stamped Run 3. See figure 30 for chassis 
stamped Run 2 or lower and figure 34 for chassis stamped Run 4 and higher. 
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CHASSIS 19E1 19G1 Late* 19N1 
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Figure 33. Schematic for 19E1, 19G1 and 19N1 Television and Radio 

Chassis. 

Note: This schematic appiies only to chassis stamped Run 3. 
See figure 30 far chassis 
stamped Run 2 or lower and figure 35 for chass;s stamped Run 4 
and higher. 
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SCHEMATIC NOTES 
Run numbers are rubber stamped at the rear of the chassis. 
Numerical symbols C), C), C), etc. on schematic indicate a production change covered 

by a run number. 

0, (D, 0, etc. indicate alignment points and alignment connections. 
IMPORTANT: Before making waveform and voltage measurements, see instructions below. 

WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with PICTURE control set fully to the right, all other controls set for 
normal picture tin sync). DX Range Finder control set fully to the left ( at "0" position). 
Warning: Incorrect adjustment of the DX Range Finder control will cause waveform 
distortion. 
Waveforms at video and sync stages obtained with transmitted signal input to receiver. 
Waveform at pins 1 and 4 of V403 and terminal "C" ( 2) of 1404 taken with a 10 mmfd. 

condenser connected in series with the oscilloscope high side. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-half of the vertical 

frequency), or for 7875 cycles ( which is one-half of the horizontal frequency) so that two 
pulses appear on the screen. 

The peak-to-peak voltage readings shown are subject to some variations due to response 
of the oscilloscope and parts tolerances. 

CAUTION 
Pulsed high voltage is present on the caps of V404 and V405 and at pin 3 of V406. Do 

not make direct connection to these points with ordinary test equipment. Waveform and 
peak-to-peak voltage at pin 3 of V406 taken, using an oscilloscope with a capacitive voltage 
divider probe. Waveform at V406 can also be taken by clipping or twisting the lead from 
the oscilloscope high side over the insulation on the lead connecting to pin 3. When taking 
the waveform this way, the shape of waveform will be the same but the peak-to-peak 
voltage will be much lower, depending upon the degree of coupling. 

TV VOLTAGE DATA 
(Voltages given on schematic) 

• PICTURE control turned fully clockwise. CHANNEL control set on an unused channel. 
Other front controls set at approximately half rotation. Vert. Lin. and Height set at 
approximately half rotation DX Range Finder control set fully to the left ( at "0" 
position). 

• Antenna disconnected from set with Terminals shorted. 
• Voltages marked with an asterisk • will vary widely with control setting. 
• Line voltage 117 volts AC. 
• Voltages measured with a vacuum-tube voltmeter between tube socket terminals and 

chassis, unless otherwise indicated. 
• Voltages at V101 and V102 (TV Tuner) are measured with tube in socket. Use an 

adapter or lift tube out of socket just high enough to allow a needle point probe to 
contact tube pins. 
In tuners using a 6BZ7 tube, voltages taken at pins 1 and 8 must be taken as described 
above or no voltage reading will be obtained. 
Voltages at V306 measured from top of socket with tube removed. 

• Voltages marked with an asterisk * will vary widely with control setting. In combination 
models, B+ voltages in TV chassis will be slightly higher when set is switched to radio 
position. Alternate voltage readings for radio and TV are shown for sound output tube 
V204 (6Y6G). 

CAUTION 
Pulsed high voltages are present on the cap of V404, pin 3 of V406 and on the filament 

terminals and cap of the IB3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE 
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. 

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and 
should be taken only with a high voltage instrument such as a kilovoltmeter or a vacuum-
tube voltmeter with a high voltage probe. 2nd anode voltage is approximately 15 KV. 
Proper filament voltage check of the IB3GT tube may be made by observing filament brilli-
ancy as compared with that obtained with a 1.5 volt dry cell battery. 
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Note: This schematic applies only to chassis stamped Run 4 and higher. See figure 32 
for chassis stamped Run 3 and figure 30 for chassis stamped Run 2 or lower. 
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SCHEMATIC NOTES 
Run numbers are rubber stamped at the rear of the chassis. 
Numerical symbols C), C), C), etc. on schematic indicate a production change covered 

by a run number. 

0, <D, 0, 0, etc. indicate alignment points and alignment connections. 
IMPORTANT: Before making waveform and voltage measurements, see instructions below. 

WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with PICTURE control set fully to the right, all other controls set for 
normal picture ( in sync). DX Range Finder control set fully to the left ( at "0" position). 
WARNING: Incorrect adjustment of the DX Range Finder control will cause waveform 
distortion. 
Waveforms at video and sync stages obtained with transmitted signal input to receiver. 
Waveform at pins 1 and 4 of V403 and terminal "C" ( 2) of 1404 taken with a 10 mmfd. 

condenser connected in series with the oscilloscope high side. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-half of the vertical 

frequency), or for 7875 cycles ( which is one-half of the horizontal frequency) so that two 
pulses appear on the screen. 
The peak-to-peak voltage readings shown are subject to some variations due to response 

of the oscilloscope and parts tolerances. 

CAUTION 
Pulsed high voltage is present on the caps of V404 and V405 and at pin 3 of V406. Do 

not make direct connection to these points with ordinary test equipment. Waveform and 
peak-to-peak voltage at pin 3 of V406 taken, using an oscilloscope with a capacitive voltage 
divider probe. Waveform at V406 can also be taken by clipping or twisting the lead from 
the oscilloscope high side over the insulation on the lead connecting to pin 3. When taking 
the waveform this way, the shape of waveform will be the same but the peak-to-peak 
voltage will be much lower, depending upon the degree of coupling. 

TV VOLTAGE DATA 
(Voltages given on schematic) 

• PICTURE control turned fully clockwise. CHANNEL control set on an unused channel. 
Other front controls set at approximately half rotation. Vert. Lin. and Height set at 
approximately half rotation. DX Range Finder control set fully to the left ( at "0" 
position). 

• Antenna disconnected from set with terminals shorted. 
• Voltages marked with an asterisk • will vary widely with control setting. 

• Line voltage 117 volts AC. 
• Voltages measured with a vacuum-tube voltmeter between tube socket terminals and 

chassis, unless otherwise indicated. 
• Voltages at V101 and V102 (TV Tuner) are measured with tube in socket. Use an 

adapter or lift tube out of socket just high enough to allow a needle point probe to 
contact tube pins. 
In tuners using a 6BZ7 tube, voltages taken at pins 1 and 8 must be taken as described 
above or no voltage reading will be obtained. 

• Voltages at V306 measured from top of socket with tube removed. 

CAUTION 
Pulsed high voltages are present 'on the cap of V404, pin 3 of V406 and on the filament 

terminals and cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE 
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. 
•Picture tube 2nd anode voltage can be measured from the 2nd anode connector and 

should be taken only with a high voltage instrument such as a kilovoltrneter or a vacuum 
tube voltmeter with a high voltage probe. 2nd anode voltage is approximately 15 KV. 
Proper filament voltage check of the 1B3GT tube may be made by observing filament brilli-
ancy as compared with the1 obtained with a 1.5 volt dry cell battery. 
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SCHEMATIC NOTES 
Run numbers are rubber stamped at the rear of the chassis. 
Numerical symbols (1), ®, C), etc. on schematic indicate a production change covered 

by a run number. 

C)., etc. indicate alignment points and alignment connections. 
IMPORTANT: Before making waveform and voltage measurements, see instructions below. 

WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with PICTURE control set fully to the right, all other controls set for 
normal picture ( in sync). DX Range Finder control set fully to the left ( at "0" position). 
WARNING: Incorrect adjustment of the DX Range Finder control will cause waveform 
distortion. 
Waveforms at video and sync stages obtained with transmitted signal input to receiver. 
Waveform at pins 1 and 4 of V403 and terminal "C" (2) of 1404 taken with a 10 mmfd. 

condenser connected in series with the oscilloscope high side. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-half of the vertical 

frequency), or for 7875 cycles ( which is one-half of the horizontal frequency) so that two 
pulses appear on the screen. 
The peak-to-peak voltage readings shin% n are subject to some variations due to response 

of the oscilloscope and parts tolerances. 
CAUTION 

Pulsed high voltage is present on the caps of V404 and V405 and at pin 3 of V406. Do 
not make direct connection to these points with ordinary test equipment. Waveform and 
peak-to-peak voltage at pin 3 of V406 taken, using an oscilloscope with a capacitive voltage 
divider probe. Waveform at V406 can also be taken by clipping or twisting the lead from 
the oscilloscope high side over the insulation on the lead connecting to pin 3. When taking 
the waveform this way, the shape of waveform will be the same but the peak-to-peak 
voltage will be much lower, depending upon the degree of coupling. 

VOLTAGE DATA 
(Voltages given on schematic) 

• PICTURE control turned fully clockwise. CHANNEL control set on an unused channel. 
Other front controls set at approximately half rotation. Vert. Lin. and Height set at 
approximately half rotation. DX Range Finder control set fully to the left ( at "0" 
position). 

• Antenna disconnected from set with terminals shorted. 

• Line voltage 117 volts AC. 
• Voltages measured with a vacuum-tube voltmeter between tube socket terminals and 

chassis, unless otherwise indicated. 
• Voltages at V101 and V102 (TV Tuner) are measured with tube in socket. Use an 

adapter or lift tube out of socket just high enough to allow a needle point probe to 
contact tube pins. 
In tuners using a 6BZ7 tube, voltages taken at pins 1 and 8 must be taken as described 
above or no voltage reading will be obtained. 

• Voltages at V306 measured from top of socket with tube removed. 
• Voltages marked with an asterisk * will vary widely with control setting. In combination 

models, B+ voltages in TV chassis will be slightly higher when set is switched to radio 
position. Alternate voltage readings for radio and TV are shown for sound output tube 
V204 (6Y6G). 

CAUTION 
Pulsed high voltages are present on the cap of V404, pin 3 of V406 and on the filament 

terminals and cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE 
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. 

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and 
should be taken only with a high voltage instrument such as a kilovoltmeter or a vacuum-
tube voltmeter with a high voltage probe. 2nd anode voltage is approximately 15 KV. 
Proper filament voltage check of the 1B3GT tube may be made by observing filament brilli-
ancy as compared with that obtained with a 1.5 volt dry cell battery. 
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Radio Chassis. 
Note: This schematic applies only to chassis stamped Run 4 
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PRODUCTION CHANGES  

SCHEMATIC   

MODEL NUMBERS 
Model numbers may have 

suffix letter "N" 

31 
38,39 

TV Picture 
Chassis Tube 
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PAGE 
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TOP VIEW — TUBE LAYOUT.   . 37,38 
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VOLTAGE MEASUREMENTS . .   

WAVEFORMS .  

TV 
Tuner 

Record 
Changer 

33 

30 

38,39 

38,39 

Tone 
Radio Control 

222DX15S, 222DX16, 222DX17 22C2 21EP4A 94D47-2 

222DX26, 222DX27 22C2 21EP4A 

Yes 

94D47-2 Yes 

222DX48, 222DX49 22C2 21EP4A 94D47-2 Yes 

322DX16 22E2 21EP4A 94D47-2 RC600 Built-in AM Yes 

SPECIFICATIONS 
Picture Tube 

Direct View Electromagnetic. See Model Identifica-
tion Chart for different picture tubes used. 

Operating Voltage 
110-120 volts. 60 cycles, AC. 

Wattage 
200 watts for all models. 

Input Impedance and Transmission Line 

300-ohm balanced ( between antenna terminals). 

Note that 72 ohm coaxial cable may be used by con-
necting the outer conductor to the chassis and the inner 
conductor to either antenna terminal. In weak signal 
areas, the use of coaxial cable should be avoided. 

Antenna 
All models equipped with a built-in TV antenna. TV-

Radio models equipped with a built-in radio antenna. 

Intermediate Frequencies 

Video 25.75 MC. Sound 21.25 MC. 

Intercarrier Sound 4.5 MC. 

Radio 455 KC. (TV-Radio models). 
5500-1 

Fuse Location 
The horizontal output circuit is fused with a 1/4 amp., 

250 volt fuse, part number 84A4-2. The fuse is located 
at the rear of the high voltage compartment. 

Record Changer 

The model RC600 record changer is used in combina-
tion models. The changer model number is on the top 
rear of the changer pan and also on the changer model 
label on the underside of the changer. 

TELEVISION CHASSIS NOTES 

The 22C2 and the 22E2 chassis employ the same basic 
television circuitry. The 22C2 chassis is a 22 tube tele-
vision only set. The 22E2 chassis is a 24 tube television 
and radio set used in combination models. Both the 22C2 
and 22E2 chassis use a 21EP4A (cylindrical faced) pic-
ture tube which mounts directly on the chassis. 

NEW FEATURES IN 22C2 AND 22E2 CHASSIS 

New TV Tuner ( part number 94D47-2): This tuner 
uses the saine basic cascode RF amplifier and oscillator 
mixer circuit as used in earlier cascode TV tuners. The 
principal differences in the 94D47-2 tuner over earlier 
cascode TV tuners are confined mainly to the RF ampli-

fier circuit and coupling between the RF mixer and the 
IF amplifier circuit. An overall HF oscillator adjustment 
is omitted from the tuner since it is not required. 

Some of the principal features of this new improved 
TV tuner are high sensitivity, high signal to noise ratio 
and built-in adjacent channel sound and picture traps 
19.75MC and 27.25MC). Design of the cascode RF 

amplifier circuit has been optimized for use of the 6BZ7 
tube. 

Improved IF Amplifier: Increased gain, greater 
bandwidth, higher and more uniform sound level and 
greater elimination .of 4.5MC beat interference are some 
of the features of this new IF amplifier. 

A 12AT7 tube is used as the video detector and 1st 
sound IF amplifier. Some early production sets used a 
12AU7 as video detector and 1st sound IF amplifier. 

DX Range Finder Control: A DX Range Finder 
control I AGC delay circuit) is used. This control is a 
potentiometer located at the rear of the chassis to enable 
precision adjustment of the receiver sensitivity to suit the 
signal conditions of any local or fringe area. Use of this 
control has greatly improved reception in high noise 
level and weak signal areas. 

Tone Control: A Tone control is used in all 22C2 
and 22E2 chassis. 

Picture Tube Mounted on Chassis: The picture tube 
is mounted directly on the chassis for servicing conveni-
ence. Mounting the picture tube on the chassis has also 
eliminated possibility of trouble due to poor plug con-
nection. 

V101 6BZ7 

V102 6J6 

V201 6AU6 

V202 6AL5 

V203 6AV6 

TUBE COMPLEMENT 

RI'. Amplifier 

Oscillator and Mixer 

V204 6V6GT 

V301 6CB6 

V302 6CB6 

V303 6AG5 

V304 *12AU7 or 12AT7 

V305 6AC7 

V306 21EP4A 

V307 6AU6 

V401A} 6SN7GT 
V401B 

V402 6S4 

V403 12AU7 

V404 6AL5 

V405 6SN7GT 

V406 6CD6G 

V407 1B3GT 
V408 6W4GT 

V501 5U4G 

Sound IF 

Ratio Detector 

JAM Detector, AVC 
1Sound Amplifier 

Sound Output 

1st IF 

2nd IF 

3rd IF 

JVideo Detector 
1st Sound IF 

Video Amplifier 

Picture Tube 

Gated AGC 

Vertical Oscillator 
(Sync Inverter 

Vertical Output 

Sync Separator and Clipper 

Sync Discriminator 

Horizontal Oscillator 

Horizontal Output 

2nd Anode Rectifier 
Damper 

Rectifier 

V701 6BE6 Converter (AM Radio) 

V702 6BA6 IF Amplifier. (AM Radio) 

* Tubes not directly interchangeable. See schematic. 

INSTALLATION AND SERVICE ADJUSTMENTS 

Instructions for making installation and service adjust-
ments are given on the following pages.. 

When installing, adjust the DX Range Finder control, 
check picture for centering, tilt, shaded corners, proper 
size, linearity, etc., to insure best performance. It is 
especially important that the ion trap be checked, and 
that the channel slugs be adjusted upon installation or 
servicing of every set to insure ease of tuning. Procedure 
for making "Individual Channel Slug Adjustment Using 
A Television Signal" is given at right. 

In sets using the 21EP4A ( 21" cylindrical faced) pic-
ture tube, check for excessive curvature ( pin cushion 
effect) at the sides of the picture. Information on cor-
recting curvature is given on page 90. 

DX RANGE FINDER ADJUSTMENT 

Incorrect adjustment of this control in a strong 
signal area may result in bending of the picture, 
excessive contrast and poor sync. 

In normal signal strength areas, the DX Range Finder 
Control will generally be set at the "0" position. In inter-
mediate areas, where the TV signal strength is lower and 
the noise level is higher, the DX Range Finder control 
will generally be set within the 10 to 150 position. In 
fringe areas or areas where long distance "DX" recep-
tion is possible, the DX Range Finder control will gener-
ally be set within the 150 to 300 position. In weak signal 
and high noise level areas, adjust the DX Range Finder 
for minimum noise (snow) and flashing in the picture. 
Adjust the DX Range Finder as follows: • 

a. Rotate the DX Range Finder control fully to the left 
(to the "0" setting). 

b. Tune in a picture, preferably on the strongest TV 
channel. 

c. Set the Picture ( contrast) control fully to the right 
(clockwise). 

d. While observing a test pattern or picture, slowly ro-
tate the DX Range Finder control to the right for 
best contrast with a minimum of snow and flashing 
in the picture. 

Check for bending of vertical objects ( overloading) 
in the picture. Also check to see that the picture locks 
in sync properly when switching off and on channel. 
If necessary, rotate the DX Range Finder control to 
the left or to the right until the operation is satisfac-
tory. 

In some fringe areas where long range reception is 
possible, TV signals may be subject to excessive fading. 
This may vary with season and time of day. If the signal 
in the area concerned is subject to excessive fading and 6
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4105 

the Range Finder is adjusted during the time the signal 
is weakest, overloading ( picture bending) will take place 
when the signal is stronger. For this reason be sure that 
the customer is instructed on the adjustment of this con-
trol for periodic variations in signal strength. 

INDIVIDUAL CHANNEL SLUG ADJUSTMENT 

USING A TELEVISION SIGNAL 

Individual channel oscillator adjustment of 
every receiver should be checked upon installa-
tion or servicing. If this adjustment is properly 
made, it is possible to tune from one station to 
another by merely turning the CHANNEL con-
trol. With correct oscillator channel adjustment, best 
picture will be located at the approximate center of the 
range of the TUNING control. However, this may not 
necessarily be maximum sound output. 

Channel slug adjustment can be made without remov-
ing the chassis from the cabinet. Adjust as follows: 

a. Turn the set on and allow 15 minutes to warm up. 

b. Set the CHANNEL knob for a station in operation. 
Set all other controls for a normal picture. 

c. Set TUNING control at center of its range by ro-
tating it approximately half-way. 

d. Remove the CHANNEL and TUNING knobs. 

e. Insert a 1,44" blade. NON-METALLIC screwdriver ( kit 
consisting of one metallic and one non-metallic screw-
driver is available under part number 98A30-3) in 
the 1/4" hole adjacent to the channel tuning shaft. 
For each channel in operation, carefully adjust the 
channel slug for best picture with clear detail. Be 
sure that the Tuning control is set at the center of its 
range before adjusting each channel slug. Only slight 
rotation of the slug will be required; turning the slug 
in too far will cause it to fall into the coil. ( If the 
slug falls into the coil, remove the coil, move the 
retaining spring aside, lightly tap the open end of 
the coil until the slug slips out. Replace slug and 
reset retaining spring.) 

0 .001.0 
.11101,111114 

co.,..., 

\CHANNEL TUNING 
SLUG ADJUSTMENT 

Figure 1. Control Panel in 22E2 Sets. Channel 
and Tuning Knobs Removed. 

4104 
CHANNEL TUNING 
SLUG ADJUSTMENT 

Figure 2. Control Panel in 22C2 Sets. Channel 
and Tuning Knobs Removed. 

TOUCH-UP OF RATIO DETECTOR SECONDARY 

USING TELEVISION SIGNAL (Al2, BOTTOM 

SLUG OF T201) 

*This adjustment is accessible through the 1,4" hole 
( just below T201 ) in bottom of the cabinet or the chassis 
mounting shelf, located toward the left side facing the 
rear of the set. Removal of the chassis is therefore not 
required. Adjustment need be made on one channel 
only. Proceed as follows: 

a. Turn set on and allow about 15 minutes' for warm up. 

b. Tune set for normal picture and sound. 

c. Carefully insert a non-metallic alignment tool through 
the opening in cabinet bottom below 1201. An align-
ment tool with a screwdriver blade or hexagonal end 
is required depending on the transformer used, see 
* note below. When the alignment tool engages the 
bottom tuning slug Al2, adjust the slug for best 
sound with minimum buzz level. Do this carefully as 
only slight rotation in either direction will generally 
be required. Correct adjustment point is located be-
tween the two maximum buzz peaks that will be 
noticed when turning the slug back and forth about 
1/4 to 12 turn. 

d. If necessary, repeat individual channel slug adjust-
ment and conclude with retouching the ratio detector 
secondary. Note: If oscillator adjustment is required 
for other channels, it will not be necessary to repeat 
the ratio detector secondary adjustment after once 
correctly adjusting it. 

ALIGNMENT OF 4.5 MC TRAP A13, USING A 

TELEVISION SIGNAL 

Beat interference 4.5 MCI appears in picture as very 
fine vertical or diagonal lines, very close together, having 
a "gauze-like" appearance, the pattern will vary with 
speech, forming a very fine herringbone pattern. 

The trap can be tuned by watching the picture and ad-
justing the slug for minimum 4.5 MC interference. If 
greater accuracy is required, the trap should be adjusted 
as shown on page 32.under "4.5 MC Sound IF and Trap 
Alignment". 

ADJUSTING CURVATURE CORRECTING 

MAGNETS FOR SETS USING A 

21EP4 (21") PICTURE TUBE 

If either side of the picture has excessive curvature 
(pin cushion effect) or if corners of the picture are bent 
inwardly, this can be minimized by adjustment of the 
correcting magnets located on the yoke bracket. Either 
side of the picture can be adjusted individually by using 
the magnet on that side of the picture tube. A picture 
or test pattern having straight vertical lines near the 
sides can be used for making adjustment; the pattern 

from a cross-hatch generator is preferable. IMPOR-
TANT: A cross-hatch generator which is not capable of 
locking the picture in both horizontal and vertical sync 
is not suitable. Adjust as follows: 

a. Set the receiver control for normal picture. Be sure 
that the picture is centered properly and vertical line-
arity adjustment is made. 

b. Check the radial position of the magnet brackets. The 
magnet brackets are generally set so that the mount-
ing screw is centered in the curved slot. It should 
only be necessary to change from this setting if the 
curvature at the side of the picture is not centered 
with respect to the side of the picture tube. 

c. Move the correcting magnet against the deflection 
yoke bracket. While observing the vertical lines on 
the same side of the picture that the magnet is located, 
slowly move the magnet forward until curvature of 
vertical lines near the side is minimized. If the mag-
nets are moved too far forward, the corners of the 
picture will bend inwardly or become shaded. 

SERVICING RADIO TUBES AND DIAL LIGHT 

IN 22E2 SETS 

The radio tubes can be serviced without removing the 
TV chassis from the cabinet. The radio tubes can be 
reached through the opening in the underside of the 
chassis shelf. 

The dial light can be serviced by removing the tuning 
knobs and plastic control panel. 

CORRECTING 
MAGNET 

ALIGNMENT 
TEST JACKS 

PICTURE POSITIONING LEVER 
NOVES SIDEWAYS OR 

UP AND DOWN 

VERT LIN 
DX RANCE FINDER 

FOCUS COIL 

ION TRAP 

,. HOW. 
LIN 

WIDTH 

HOR11. DRIVE 

HEIGHT 

HOR1Z LOCK 

Figure 3. Chassis View Showing Adjustment Locations. 

If ratio detector transformer ( T201) has hollow hexagonal core slugs, bottom slug adjustment Al2 can be made from top of chassis, 
if you use alignment tool ( part number 98A30-7; available at Admiral Distributor). Bottom slug Al2 can be reached through the 
hole in the core of the upper slug ( All). 

SERVICE HINTS 
Also see Production Change 

TROUBLE SHOOTING 

The 22C2 and 22E2 chassis described in this manual 
are similar to other chassis in the 22 series with respect 
to the sync, sweep and power supply circuit. The basic 
differences in the 22C2 and 22E2 chassis over other 22 
series are outlined under "New Features in 
22C2 and 22E2 Chassis". 

In general, the trouble shooting of the 22C2 and 22E2 
chassis will be similar to that of other chassis in the 22 
series which use a cascode TV tuner. 

It is important, however, to remember the following 
trouble shooting hints which apply to the 22C2 and 22E2 
chassis. 

No picture or sound: Raster OK. Incorrect ad-
justment of the DX Range Finder control in a weak 
signal area may result in complete loss of picture and 
sound. In strong signal areas, incorrect adjustment may 
also result in picture bending, excessive contrast and 
poor sync. See instructions for adjustment. 

No sound and no raster. In the 22C2 chassis, no 
sound and no raster or distorted sound and no raster can 
be due to a blown fuse M401. See paragraph on "Re-
placing Fuse M401". 

Excessive curvature at the sides of the picture 
(pin cushion effect) or bending of corners. Exces-
sive curvature at the sides of the picture (pin cushion 
effect) or bending of corners can be due to misadjust-
ment of the curvature correcting magnets. See "Adjust-
ing Curvature Correcting Magnets Used With 21EP4A 
(21") Picture Tube". 

Picture bending, excessive contrast or poor sync. 
Incorrect adjustment of the DX Range Finder control 
in a strong signal area, may result in picture bending, 
excessive contrast and poor sync. Incorrect adjustment 
in a weak signal area may also result in complete loss 
of picture and sound. Instructions for adjustment is 
given. 

MISCELLANEOUS TROUBLES DUE TO 

FAULTY TUBES 

Faulty tubes cause the majority of receiver troubles. 
The list below contains most common troubles which are 
generally due to faulty tubes. 

a. Poor fringe area reception due to low B plus voltage. 
Check the 5U4G tube. 

b. Poor fringe area reception due to low sensitivity. 
Check the 6CB6, 6AG5 and 6BZ7 tubes. 

c. Picture and sound separated due to IF oscillation. 
Check the 6CB6 and 6AG5 tubes. 

d. Picture bending caused by leakage between tube ele-
ments. Check the 6CB6 tubes. 
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e. Poor sync stability, usually more noticeable in ver-
tical circuit. Check 12AU7 tube. 

f. Washed out picture due to negative grid current. 
Check 6AC7 tube. 

EXCESSIVE SNOW IN PICTURE 

Excessive snow in the picture can be caused by faulty 
tubes in the receiver. Check receiver as follows: 

Short circuit the antenna terminals and turn the pic-
ture control (contrast) fully clockwise. 

Connect a vacuum tube voltmeter from test point "V" 
to chassis. Set the channel selector on an unassigned 
channel. If the voltmeter reading exceeds .6 volt nega-
tive, excessive receiver ( tube) noise is indicated. This 
condition can usually be corrected by tube substitution. 
Substitute tubes in the following order: Video detector 
tube V304, RF oscillator tube V102, RF amplifier tube 
V101 and IF amplifier tube V301, V302 and V303. 

Corona or arcing in the second anode supply can also 
cause a high noise reading at the video detector resulting 
in excessive snow in weak signal areas. 

DISTORTED SOUND 

Distorted sound can be caused by misalignment of the 
ratio detector transformer T201. This misalignment is 
sometimes due to frequency drift of the ratio detector 
transformer. If realignment of the ratio detector trans-
former does not correct this trouble permanently, a 
permanent remedy for this trouble is to connect a 20 
mmfd, —750 temperature coefficient, ceramic condenser 
(part number 65C6-26) in parallel with condenser C204 
(180 mmfd, ceramic, connected across the secondary of 
the ratio detector transformer T2011. Realign ratio de-
tector after adding the 20 mmfd. condenser. 

IMPORTANT NOTE ON 27.25 MC AND 19.75 MC 
TRAP ALIGNMENT 

If difficulty is experienced in aligning the 27.25 MC 
and 19.75 MC traps ( A7 and A81, using the method out-
lined in the alignment procedure on page 8, make trap 
alignment as follows: 

1. Connect an oscilloscope between pin 8 ( plate) of 
video amplifier V305 ( 6AC7) and chassis. 

2. Make all connections and receiver control settings as 
instructed in steps.5 and 6 of the alignment procedure 
on page 32. 

3. Operate the signal generator with AM ( audio) modu-
lation turned on. Full generator output may be re-
quired. 

Note: If a termination resistor is used in the gen-
erator output cable, increased generator output can 
be obtained by disconnecting the terminating resistor. 
Connect a condenser (.002 mfd. or larger) in series 
with the generator high side. 

4. Adjust A7 ( 27.25 MC trap) and A8 ( 19.75 MC trap) 
for minimum amplitude of the waveform on the 
oscilloscope. 

REPLACING FUSE M401 

The horizontal output circuit of these receivers is pro-
tected by fuse M401 (.25 amp., 250 volts). This fuse is 
located in the rear of the high voltage compartment. To 
replace the fuse, remove the two screws at the base of 
the high voltage compartment and lift the cover away 
front the base; see figure 3. Carefully remove or insert 
the fuse so as to avoid damage to the horizontal output 
transformer. 

REMOVABLE PICTURE WINDOW 

All models using the 22C2 or 22E2 television chassis 
have picture windows which can be easily removed from 
the front of the cabinet for cleaning the inside of the 
window, picture tube and picture tube mask. A remov-
able picture window molding is used in wood cabinet 
models. Instructions for removing and cleaning the pic-
ture window, picture tube and picture tube mask are 
given below. 

REMOVING PICTURE WINDOW FOR CLEANING 

If the picture window has a removable molding 
I at the top 1, remove the window by first removing the 
Phillips head screws and molding at the top of the pic-
ture window. Pull the top of the window away from the 

cabinet slightly and lift ft up out of the channel at the 
bottom. 

After cleaning the window, picture tube and picture 
tube mask as instructed below, install the window by 
placing the bottom edge in the channel and replace the 
molding. Use care when tightening screws on molding to 
prevent stripping. 

CLEANING GLASS PICTURE WINDOW 

Clean the picture mask using a soft cloth, dampened 
in mild soapy water. Clean the picture window and the 
face of the picture tube using a soft cloth, dampened 
with your favorite window cleaner. Wipe dry using a 
chamois or soft, lint free cloth. Only use cloths which 
are just dampened as presence of moisture or water in-
side the set may cause damage. Install the window as 
instructed above. 

PICTURE TUBE REPLACEMENT 

Picture tube replacement for the 22 series receivers is 
similar to that of other chassis using a rectangular glass 
picture tube. Instructions for adjusting curvature cor-
recting magnets used with 21EP4A ( 21" cylindrical 
faced) picture tube is given on page 30. 

PRODUCTION CHANGES 
The production changes given below appear in later produc-

tion sets. 

At the start of production, chassis were not stamped with a run number, 
therefore some chassis will not have a run number stamp. 

Production changes are coded RUN 1, RUN 2, etc., as given in the 
headings below. Run number (stamped on chassis) indicates that this 
chassis has the change(s) s ) incorporated which are explained under that 
particular run number heading below, as well as all changes (lower run 
numbers) made prior to that time. 

CHANGE FOR INCREASED SOUND LEVEL 

Run 1 in 22C2 and 22E2 chassis 

Early production sets used a 12AU7 tube for video 

detector and first sound IF amplifier V304. Later pro-

duction sets stamped Run 1 or higher used a 12AT7 

tube for V304. The schematic figure 16 shows a partial 

circuit of the first IF amplifier in sets using the 12AU7 

tube. Important: The 12AU7 and 12AT7 tubes are not 

directly interchangeable. Replace with same type tube 

used in receiver. 

o 

14116 

14101 

1412 7 
14104 

1412 9 
1413 0 

ec-ee 
I-e—M12 3 

M128 

L101 

MECHANICAL CHANGE IN RADIO TUNER 
USED IN 22E2 CHASSIS 

Mechanical changes were made to the later production 
radio tuner sub-chassis used in 22E2 combination mod-
els. The dimensions of the radio chassis were altered 
slightly and the mounting position of the gang condenser 
was changed. 

Early production radio tuners used gang condenser 
(part number 68B53) which mounts in a vertical posi-
tion. Later production radio tuners use gang condenser 
(part number 681353-1) which mounts in a horizontal 
position. 

V102 V101 
MI22 MI21 6J6 MIO 9 6BZ7 

L102 

Figure 4. Exploded View, TV Tuner 94D47-2. (For description of parts, see page lb.) 
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CHASSIS 22C2. 22E2 

TELEVISION ALIGNMENT PROCEDURE 

GENERAL 

Complete alignment consists of the following individual 
procedures and should be performed in this sequence. 

a. 

b. 

C. 

d. 

e. 

f. 

IF Amplifier and Trap Alignment. 

IF Response Curve Check. 
4.5 MC Sound IF and Trap Alignment. 

RF and Mixer Alignment. 

Over-all RF and IF Response Curve Check. 

HF Oscillator Adjustment. 

TEST EQUIPMENT 

To properly service this receiver, it is recommended 
that the following test equipment be available. 

IMPORTANT: Many service instruments do not 
meet the requirements given below. A list of recom-
mended equipment is available from Admiral Distributor. 

Oscilloscope 
Standard oscilloscope, preferably one with a wide band 

vertical deflection, vertical sensitivity at least .5 volt 
(RMS) per inch. 

Signal (Marker) Generator 

4.5 MC frequency. 
18 to 30 MC frequency range. 

50 to 90 MC frequency range. 

170 to 225 MC frequency range. 
Must have a built-in calibration crystal for checking 

dial accuracy. 

Sweep Generator 

Sweep generator must provide sweep frequencies from 

18 to 30 MC range: 
50 to 90 MC range: 
170 to 225 MC range: 

with at least 
10 MC sweep width. 

Output: adjustable; at least one-tenth volt maximum. 

Output impedance: 300 ohms balanced to ground. 

A sweep generator not having constant output voltage 
over the swept range and linear sweep, will produce 
curves which are widely different from the ideal curves 
shown in the following pages. If repeated difficulty is 
encountered in obtaining these curves, the sweep gen-
erator should be checked. A simple check is to observe 
the response curve for a set that is in alignment. 

Before suspecting the generator, be sure the alignment 
instructions in this manual have been followed carefully. 

Vacuum Tube Voltmeter 
Preferably with low range ( 3 volt) DC zero center 

scale and a high voltage probe ( 30,000 volt range). 

ALIGNMENT TOOLS 

An alignment tool kit consisting of one metallic and 
one non-metallic screwdriver is available under part num-
ber 98A30-3. A non-metallic alignment tool with a screw-
driver point at one end and hexagonal wrench ( for hol-
low hexagonal core slugs) at the other is available under 
part number 98A30-7.. 

IF AMPLIFIER AND TRAP ALIGNMENT 
• Connect bias battery; negative to test point "T", see 

figure 7, positive to chassis. A 3 volt battery is required 
for steps 1, 2, 3, 4 and 7. A 11/2  volt bias battery is re-
quired for steps 5 and 6. 

• Disconnect antenna. Connect a jumper wire across the 
antenna terminals. 

• Set Channel selector to channel 12 or other unassigned 
high channel, to prevent interference during alignment. 

• Set the Picture control fully to the left ( counterclockwise). 
• Allow about 15 minutes for receiver and test equipment to 
warm up. 

• Use lowest DC scale on VTVM. 

Step 

1 

2 

Signal 
Gen. Freq. 

VTVM and Signal 
Generator Connections Instructions 

25.3 MC 

22.3 MC 

3 

4 

5 

23.5 MC 

21.25 MC 

VTVM high side to test point "V", 
common to chassis. 

Generator high side to 6J6 ( V102) 
tube shield; insulate shield from 
chassis. Connect low side to chassis 
near 616 tube base. 

Use 3 volt bias battery. 

Use lowest DC scale ors VTVM. 
When peaking, keep reducing gen-
erator output for VTVM reading of 
approx. 1 volt or less. 

Set channel switch to channel 12 or 
other unassigned high channel. 

Adjust 

Al, A2 and A3 for 
maximum. 

A4 for maximum. 

A5 for maximum. 

A6 for minimum. 

*27.25 MC 

6 

7 

*19.75 MC 

Connect Generator and VTVM same 
as in step 1. 

Use 11A volt bias battery. Set chan-
nel switch between channels to 
break channel coil contact: VTVM 
reading will change when coil con-
tact is broken. 

A7 for minimum. 

A8 for minirttum. 

25.3 MC 
Connect Generator and VTVM same 
as in step 1. 

Use 3 volt bias battery. Set channel 
switch same as in step 1. 

Readjust Al and A2 
for maximum. 

8 To insure correct IF aligrament, make the "IF Response Curve Cheek" given 

IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope) 

Receiver Controls 
and Bias Battery 

Sweep 
Generator 

Marker 
Generator Oscilloscope Instructions 

Set Channel selec-
tor on channel 12 
or an unassigned 
high channel. Pic-
ture control fully to 
the left. Connect 
negative of 3 volt 
bias battery to test 
point "T"; positive 
to chassis. 

2125 NC 
NOR R 

(up NOT BE) 
Sisi LE 

• LE ST 95% 

Connect high side 
to 6J6 mixer-ose. 
tube shield. Insu-
late tube shield 
from chassis, low 
side to chassis 
ground. Set sweep 
frequency to 23MC, 
and sweep width ap-
proximately 7MC. 

1.5« 

• Ofellife 11DM /1/CMISI IDAS 

OIFFFREICF IN NF(CI41 OF PERKS SNOutf7 SOT FRCEE0 SO% 
DI AIcEKIER OF CUFF SNORD MUD SO% NEASLIRED IRON RICHEST ¿tu 

25.25 IC 
iiRRER 

If an external 
marker generator is 
used, loosely couple 
high side to sweep 
generator lead on 
tube shield, low 
side to chassis. 
Marker frequencies 
indicated on IF Re-
sponse Curve. 

Figure 5. Ideal IF Response Curve. 

Connect to test 
point "V". See fig-
ures 7 and 8. Mark-
er pips on scope 
will be more dis-
tinct if a condenser 
from 100 mmfd to 
1000 mmfd is con-
nected across the 
oscilloscope input. 

25.15E 
NUKE' 

Check curve obtained against 
ideal response curve in fig. 5. 
Note tolerances on curve. 
Keep marker and sweep out-
puts at very minimum to pre-
vent overloading. A reduction 
in sweep output should re-
duce response curve ampli-
tude without altering the 
shape of the response curve. 
If the curve is not within 
tolerance or the markers are 
not in the proper location on 
the curve, touch-up with IF 
slugs as instructed below. 

25 75NC 
WIRER 

Figure 6. IF Response Curves, Incorrect Shape. 

If it is necessary to adjust for approximate equal peaks, care-
fully adjust slug AS 123.5 MC). It should not be necessary to 
turn slug AS more than one turn in either direction. 

If the curve cannot be made to resemble the response curve 
shown at left, repeat all steps under "IF Amplifier and Trap 
Alignment" making sure that generator frequencies are accurate 
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary 
to change IF amplifier tubes or " check for a defective circuit 
component to be sure that each stage is operating properly. 

•,• 

Before proceeding, be sure to check the signal generator used in alignment against a crystal calibrator or other fre-
quency standard for absolute frequency calibration required for this operation. Also see "Important Note On 27.25 
MC and 19.75 MC Trap Alignment" on page 31. 

4.5 MC SOUND IF AND TRAP ALIGNMENT 
See page 30 for touch-up of ratio detector using television 

signal without test equipment. 

a. Connect signal generator high side to Pin 1 of V304 d. Use a NON-METALLIC alignment tool. If Ratio Det. 
(12AU7 or 12AT7) through a .01 mfd. condenser, connect Transformer I T201) has hollow core slugs, bottom slug ad-
low side to chassis. justment All can be made from top of chassis, if you use 

b. Allow about 15 minutes for receiver and test equipment to alignment tool # 98A30-7 obtainable from Admiral Dis-
warm up. tributor. 

c. Set Picture control fully to the left ( counterclockwise). 

Step SFirgencia. l(mGecni VTVM Connections Instructions Adjust 

When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard 
for accurate frequency calibration at 4.5 MC. Accuracy required is within one kilocycle. 

IMPORTANT: If a signal generator and frequency standard are not available, alignment can be made using 
a TV station signal. Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on 
the VTVM. 

1 

Set to 
exactly 
4.5 MC 

High side to 
test point "Y"; 

common to chassis. 
Use lowest DC scale on VTVM. 

A9, A10 and All for maximum 
(keep reducing generator out-
put to keep VTVM at approx. 
1 volt). 

2 
High side to 

test point "Z"; 
common to chassis. 

Use zero center scale on VTVM, 
if available, 

Al2 for zero on VTVM (the cor-
rect zero point is located between 
a positive and a negative maxi-
mum). If Al2 was far off, re-
peat step 1. 

3 
High side to 

test point "Y"; 
common to chassis. 

Connect a 10 mmfd. condenser 
from pin 8 of V305 (6AC7) to 
pin 8 of V304 ( 12AU7 or 
12AT7). Use lowest DC scale 
on VTVM. 

Al3 for minimum. 
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TEST JACKS - 
V Z Y  
10••0  

9.75MC 
TRAP 

25A,C 
TRAP 

5337 
150K 

C317 
.•7,,r 

12 AU? X, 
.OAT? 
V3 • 4 

_TEST POINT T 
(ACC BUSS) 

Figure 7. Bottom View Showing 
Test Point Connections. 

o 

ALIGNMENT HINT 

After becoming familiar with alignment pro-
cedure, some servicemen simplify subsequent 
alignment of sets by merely using the essential 
alignment data given in figures 7 and 8. 

Y 

V 45 MC mill 
TRAP 

417 INDIVIDUAL CHANNEL ADJ. 

48 47 
19.75 MC 27.25 MC 
MIN TRAP MIN TRAP 

TRAPS AT 
UNDERSIDE,. 
OF CHASSIS , 

TEST 
POINTw  

C107 

42 
25.3 MC MAX 
INPUT ST IF 

Al 
25.3 MC MAX 
MIXER PLATE 

MIXER RF AMP RF AMP 

44 
22.3 'AC MAX 
2ND IF 

46 43 
21.25 MC 25.3 MC MAX 
MIN TRAP OUTPUT ST IF 

45 
23.5 MC MAX 

3RD IF 
(UNDERSIDE) 

L202 

02'.1-0--3 5304 VIOE0 III a 1ST DM It 

..._.„ e 12AUT or 12aT7 
AC B€ 

T6 302 el: 201 

6ALS 6 AU6 
/----T, 
5201 210 

\ ---j °D" RI( D; R S IOC) 
SOUND RIMART SOUND SE CONDARYRATIO  SET  

TAKE-OFF RATIO SET COuPL MG 

A10 All 49 412 
4 5 mC mAx 4 5 mC mAx 45 MCJ )4.5 MC zER0 

Y 

Figure 8. Top View of Chassis Showing Alignment Data. 

RF AND MIXER ALIGNMENT 
a. Connect negative of 3 volt bias battery to AGC buss ( test avoid distortion of the response curve, keep sweep gen-

point "T"), positive to chassis. If it is difficult to obtain a erator output at a minimum, marker pips just barely visible. 
curve of sufficient amplitude, remove battery and connect a c. Connect oscilloscope through a 10,000 ohm resistor to test 
wire jumper from test point "T" to chassis. point "W" on tuner ( figure 10). Keep scope leads away 

b. Connect sweep generator to antenna terminals. If sweep from chassis. 
generator does not have a built-in marker generator, loosely d. Allow about 15 minutes for receiver and test equipment 
couple a marker generator to the antenna terminals. To to warm up. 

S tep Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency Instructions 

1 

193.25 MC 
(Video Carrier) 

197.75 MC 
(Sound Carrier) 

Sweeping 
Channel 10. 

See frequency 
table below. 

Check for RF response curve below. Alternately adjust A15 and A16 ( figure 
10) as required to obtain equal peak amplitudes and symmetry consistent with 
proper bandwidth and correct marker location. 

2 

83.25 MC 
(Video Carrier) 

87.75 MC 
(Sound Carrier) 

Sweeping 
Channel 6. 

See frequency 
table below, 

Check for RF response curve below. Adjust A14 as required to obtain curve 
having maximum amplitude and flat top appearance consistent with proper 
bandwidth and correct marker location. After completing adjustment, re. 
check adjustment of step 1. 

3 

Set the sweep generator to 
sweep the channel to be 
checked. Set the marker gen- 
erator for the corresponding 
video carrier frequency and 
sound carrier frequency, 

Check each channel operating in the service area for curve shown below. 
In general, the adjustment performed in steps 1 and 2 are sufficient to give 
satisfactory response curves on all channels. However, if reasonable align. 
ment is not obtained on a particular channel, (a) check to see that coils have 
not been intermixed, or ( b) try replacing the pair of coils for that particular 
channel, or (e) repeat step 1 for a weak high channel as a compromise ad. 
justment to favor the particular channel. Repeat step 2 for the weak low 
channel to favor the particular channel. If a compromise adjustment is made, 
other channels operating in the service area should be checked to make certain 
that they have :lot been appreciably affected. 

DIP SHOULD NOT 
EXCEED 30% OF 
TOTAL HEIGHT 

1 

HARKER, VIDEO CARRIER 

ho--- 4.511C 

( 
HARKER, SOUND CARRIER 

Full skirt of curve will not be visible unless 
generator sweep width extends beyond 10 MC. 

Figure 9. RF Response Curve. 

Al 
253 MC MAX 
MIXER PLATE 

417 INDIVIDUAL CHANNEL ADJ 

TRAPS AT 

UNDERSIDE, 

OF CHASSIS 

48 
19.75 MC 

MIN TRAP 

TEST 
POINTw 

47 
27.25 MC 

MIN . TRAP 

C104 

de 6.16 

vio2 
C107 

LI03 

68Z7 

V101 

CI02 

MIXER RF AMP RF AMP 

415 414) 
 Y  

Figure 10. Top of TV Tuner, Showing 
Adjustment Location. 

10 
o FREQUENCY TABLE 

Channel 
Nurnber 

2 
3 
4 
5 
6 
7 
a 
9 
10 
11 
12 
13 

Channel 
Freq., 
MC 

54- 60 
60- 66 
66- 72 
76- 82 
82- 88 
174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

Video 
Carrier, 
MC 

55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Sound 
Carrier, HF Osc., 
MC MC 

59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

81 
87 
93 
103 
109 
201 
207 
213 
219 
225 
231 
237 

Al 

g FRONT.-

A7 REAR 

TUNING ROTOR 
SHOWN 

AT HALF ROTATION 

6J6 TUBE SHIELD 

416 

417 
INDIVIDUAL CHANNEL 
SLUG ADJUSTMENT 
(TURRET POSITIONED TO 
ADJUST CHANNEL 7) 

FLAT OF SELECTOR SHAFT CENTERED 
BETWEEN CHANNEL COILS 3 AND 4. 

Figure 11. Front View of TV Tuner. 

OVER-ALL RF AND IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope) 

Receiver Controls 
and Bias Battery 

Picture control ful-
ly to the. eft. Chan-
nel selector on 
channel 12 or 
other unassigned 
high channel. Con-
nect negative of 3 
volt bias battery to 
test point "T", posi-
tive to chassis. 

Sweep 
Generator 

Marker 
Generator Oscilloscope Instructions 

Connect to antenna 
terminals. Set gen-
erator to sweep 
channel selected. 
Keep generator out-
put as low as pos-
sible, to prevent 
overloading. S e e 
frequency table on 
opposite page. 

If an external mark-
er generator is 
used, loosely couple 
high side to sweep 
generator lead. 
Marker frequencies 
are shown in fre-
quency table on op-
posite page. 

Connect to point 
"V". See figure 8. Compare the response curve 

obtained against the ideal 
curve shown in figure 12. If 
the curve is not within toler-
ance, touch up the IF slug 
as instructed below. It should 
never be necessary to turn 
slugs more than one turn in 
either direction. If the curve 
is satisfactory on the channel 
checked, all other channels 
should also be satisfactory. 
IMPORTANT: When sweep 
output is reduced, response 
curve amplitude on scope 
should also decrease, but 
curve shape should remain 
the same. If curve shape 
changes, reduce sweep output 
and/or the scope gain until 
the shape does not change. 

© John 7. Rider CHASSIS 22C2, 22E2 



CHASSIS 22C2, 22E2 

•50% 

__I 4- --- 
MAXIMUM  

DIFFERENCE IN HEIGHT OF PEARS 
SHOULD NOT EXCEED 30% 

oe 
• MEASURED FROM HIGHEST PEUX 

Figure 12. Ideal Over-all RF and IF Response Curve. 

Note that video carrier ( marker) on the "Over-all RF-IF 
Response Curve" will appear on the opposite side of the 
curve as compared to the "IF Response Curve" figure 5. 
This is due to action of the mixer tube. 

SOUND CARRIER 
MARKER 

(NAT NOT BE 
VISIBLE) 

SOUND 
CARRIER 

MORE THAN 30% 

CURVE NOT WITHIN TOLERANCE CURVE CAN GENERALLY BE 
CORRECTED BY INCREASING LOW SIDE WITH A5 

AT LEAST 
OS% POINT 

SOUND 
CARRIER 

F 
MORE THAN 30% 

o'n 

CURVE NOT WITHIN TOLERANCE. CURVE CAN GENERALLY BE 
CORRECTED BY INCREASING LOW SIDE WITH A5. 

Figure 13. Over-all RF and IF Response Curves, Incorrect Shape. 

HF OSCILLATOR ADJUSTMENT 
(Using a signal generator) 

It is always advisable to make HF oscillator adjustments using a Tele-
vision Signal as instructed on page 30.11 a Television Signal is not available, 
HF oscillator adjustment can be made using a crystal calibrated signal 
generator. Make adjustments as follows: 

Receiver Control Settings 

Set channel selector for each chan-
nel to be adjusted. Set "Tuning" 
control at half rotation. Turn vol-
ume control fully to the right 
(clockwise). 

Signal Generator Instructions 

Connect to antenna terminals. Set 
generator to exact frequency of 
HF oscillator. See frequency table 
on opposite page. Set generator for 
maximum output. 

Connect a wire jumper from test point 
"W" on the tuner to test jack "Z". See 
figure 8. Remove the ratio detector tube 
V202 (6AL5). Carefully adjust the in-
dividual oscillator slug A17 until a whistle 
(beat) is heard in the speaker of the 
receiver. 

SERVICING RADIO TUNER IN 22E2 MODELS 

SERVICING RADIO TUBES AND DIAL LIGHT 

The radio tubes and radio dial light can be serviced 
without removing the TV chassis from the cabinet. The 
radio tubes can be reached through the opening cut in 
the underside of the chassis shelf. 

The dial light ( in models with wood cabinet only) can 
be serviced by removing the tuning knobs and control 
panel. 

two self-tapping screws at the chassis front and back 
and move the tuner as far as the connecting leads permit. 
The radio tuner can be completely removed from the TV 
chassis by unsoldering the leads to the main chassis ( in-
cluding the leads from the radio loop antenna). 

REMOVING RADIO TUNER 

The radio tuner is mounted at the front apron of the 
chassis. Alignment, taking voltage readings or an in-
spection of the underside of the radio tuner can be per-
formed without complete removal of the radio tuner from 
the TV chassis. To gain access to the underside of the 
radio tuner, disconnect the tuning drive cord, remove the 

DIAL STRINGING 

Dial stringing for the radio tuning control is shown 
below. 

7 
/•• 

IA 

1-

\ 

410-8 

Figure 14. Dial Stringing for the 22E2 Chassis. 

ALIGNMENT OF RADIO TUNER 

The radio tuner in television and radio chassis should 
be aligned as instructed under "Radio Alignment Pro-
cedure" below. 

The radio alignment trimmers are accessible without 
disassembly of the radio tuner from the TV chassis. 

E Osc 
(at top or 
side) 

'A AND C ARE ON OTHERS« OF CHASSIS 

Figure 15. Trimmer Locations for AM Radio Tuner in 
22E2 Chassis. 

• 
RADIO ALIGNMENT PROCEDURE 

• Connect output meter across speaker voice coil. • Use lowest output setting of signal generator that gives a 

• Turn receiver Volume control fully on; Tone control fully satisfactory reading on meter. 
clockwise. • Use a non-metallic alignment tool for IF adjustments. 

• Function switch in "Radio" position. • Repeat adjustments to insure good results. 

Step Connect 
Signal Generator 

Dummy Antenna 
Between Rodio and 
Signal Generator 

Signal 
Generator 
Frequency 

Receiver 
Dial 

Setting 

Adj. Trimmers 
in Following 
Order to Max. 

1 

2  

3 

Gang condenser 
antenna stator 

.1 MFD 455 KC Tuning gang wide open 5A-B (2nd IF) 5C-D ( 1st IF) 

t1 91 1620 KC 11 E ( oscillator) 

Place generator lead close to loop of set to obtain 
adequate signal. 
No actual connection (signal by radiation). 

1400 KC 
Tune in 
signal 

§F (antenna) 

• Adjustments A and C made from underside of chassis. See figure 15 for trimmer locations. 
§ AM antenna trimmer may not peak if antenna leads are not properly routed or separated. 
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PARTS LIST 
Electrical components have symbols in 100 series, 200 series, etc., according to location 
on schematic. Order parts by number and description from Admiral Distributor. 

CHASSIS PARTS 
RESISTORS 

Sym. Description Part No. 

R101 15,000 ohms, Mi watt 98A 45-67 
R102 47,000 ohms, 1/2  watt 98A 45-17 
R104 1,500 ohms, 1/2 watt 94D 47-58 
R105 10,000 ohms, 1/2  watt 98A 45-18 
R106 220,000 ohms, 1/2 watt 98A 45-21 
R107 10,000 ohms, 1/2  watt 98A 45-18 
R108 15,000 ohms, 1/2  watt 98A 45-67 
R109 15,000 ohms, 1/2  watt 98A 45-67 
R110. 100,000 ohms, 1/2  watt 94C 37-87 
R111 160,000 ohms, 1/2 watt 94D 47-59 
R112 100,000 ohms, 1/2  watt 94C 37-87 
R114 8,200 ohms, 1/2  watt 60B 8-822 

R201 470,000 ohms, 1/2  watt .608 8-474 
R202 120 ohms, 1/2 watt 60B 8-121 
R203 1,000 ohms, 1/2  watt 60B 8-10Z 
R204 390 ohms, 1/2  watt 60B 8-391 
R205 10,000 ohms, 1/2  watt 60B 8-103 
R206 10,000 ohms, y, watt 60B 8-103 
R207 47,000 ohms, 1/2  watt 60B 8-473 

R208A 1 megohm, Volume/ 
R208B 1,000 ohms, Picturel 

(R208 includes switch SW501) 

 75B 11-22 

R209 4.7 megohms, 1/2  watt 60B 8-475 

60B 8-154 
150,000 ohms, 1/2  watt 

(in 22E1 chassis)   
R210 470,000 ohms, 1/2 watt 

(in 22C2 chassis)  60B 8-474 

•R211 47,000 ohms, 1/2 watt 60B 8-473 
•R212 1 megohm, 1/2  watt 60B 8-105 
R213 330 ohms, 1 watt 60B 14-331 

1
 1 megohm, 1/2  watt 

(when V304 is 12AT7)  Part of L203 
R219 

150 ohms, 1/2  watt 
(when V304 is 12AU7) 60B 8-151 

R220 100,000 ohms, 1/2  watt 60B 8-104 

/33,000 ohms, 1/2  watt ( in sets using 
R221 12AT7 for V304)  60B 8-333 

47,000 ohms, 1/2  watt ( in sets using 
12AU7 for V304)  60B 8-473 

R222 100,000 ohms, 1/2  watt 60B 8-104 
R223 2 megohms, Tone control 75B 13-22 
R224 1 megohm, Volume control 75C 2-16 

(R224 includes switch SW501) 
R225 82,000 ohms, 1/2  watt 60B 8-823 

R301 8,200 ohms, 1/2  watt, 5% 60B 7-822 
R302 1,000 ohms, 1/2  watt 60B 8-102 
R303 470 ohms, 1/2  watt 60B 8-471 
R304 1,000 ohms, 1/2  watt 60B 8-102 
R305 47 ohms, watt, carbon resistor only 60B 2845 
R306 15,000 ohms, 1/2  watt 60B 8-153 
R307 330 ohms, 1/2 watt 60B 8-331 
R308 68 ohms, 1/2 watt, carbon resistor only 60B 28-44 
R309 10,000 ohms, 1/2  watt, 5% 60B 7-103 
R310 330 ohms, 1/2 watt 6013 8-331 
R311 150 ohms, 1/2  watt 6013 8-151 
R312 1,000 ohms, 1/2  watt 60B 8-102 
R315 4,700 ohms, 1/2  watt, 5% 60B 7-472 

Sym. Description Part No. 

R316 Picture control  See R208B 
R319 3,000 ohms, 15 watt, candohm 61A 344 
R320 18,000 ohms, 1/2  watt Part of L303 
R321 10,000 ohms, 1/2 watt Part of L304 
R322 4,700 ohms, 2 watt 60B 20-472 

*R323 15,000 ohms, 1/2  watt 60B 8-153 
R324 470,000 ohms, 1/2 watt 60B 8-474 
R325 560,000 ohms, 1/2  watt 60B 8-564 
R326 100,000 ohms, 1/2  watt 60B 8-104 
*R329 270,000 ohms, 1/2  watt 60B 8-274 
R331 220,000 ohms, 1/2  watt 60B 8-224 
R332 6,800 ohms, 1/2  watt 60B 8-682 
R333 150,000 ohms, % watt 60B 8-154 
R334 100,000 ohms, 1/2 watt 60B 8-104 
R335 270 ohms, 1/2 watt 60B 8-271 
R337 150,000 ohms, 1/2  watt 60B 8-154 
R338 7,500 ohms, 5 watt 61A 1-18 
R339 15,000 ohms, 1 watt 60B 14-153 
R341 4,700 ohms, 1/2  watt Part of L301 
R342 5 megohms, DX Range Finder 75B 1-54 

R343A 100,000 ohms, Brightness 
R34313 750 ohms, Focus 

R344 1,000 ohms, Picture control 75B 13-21 
R345 27,000 ohms, 1/2  watt 60B 8-273 
R346 6,200 ohms, 1/2  watt, 5% 60B 7-622 

§R401 22,000 ohms, 1/2  watt 60B 8-223 
§R402 8,200 ohms, 1/2  watt 60B 8-822 
§R403 8,200 ohms, 1/2 watt 60B 8-822 
R404 1.2 megohms, 1/2  watt 60B 8-125 
R405 1 megohm, Vertical Hold 75B 13-14 
R406 1 megohm, 1/2  watt 60B 8-105 
R407 10,000 ohms, 1/2  watt, 5% 6013 7-103 
R408 2.5 megohms, Height 75B 13-3 
R409 1 megohm, 1/2  watt 60B 8-105 
R410 3,000 ohms, Vert. Lin.  75B 13-7 
R411 820 ohms, 1/2  watt 60B 8-821 
R412 560 ohms, % watt 60B 8-561 
R413 560 ohms, % watt 60B 8-561 
R414 2.2 megohms, % watt 60B 8-225 
R415 820 ohms, 2 watt 60B 20-821 
R416 2.2 megohms, 1/2 watt 60B 8-225 
R417 18,000 ohms, 1 watt 60B 14-183 
R418 33,000 ohms, 2 watt 60B 20-333 
R419 2,200 ohms, % watt 60B 8-222 
R420 27,000 ohms, 2 watt 60B 20-273 
R421 8.2 megohms, 1/2 watt 60B 8-825 
R423 1,000 ohms, 1/2  watt 60B 8-102 
R424 2,200 ohms, 1/2  watt 60B 8-222 
R426 100,000 ohms, % watt, 5% 60B 7-104 
R427 100,000 ohms, 1/2 watt, 5% 6013 7-104 
R428 470,000 ohms, 1/2  watt 60B 8-474 
R429 4.7 megohms, 1/2  watt 6013 8475 
R430 12,000 ohms, 2 watt 60B 20-123 
R431 5,600 ohms, 1/2  watt 6013 8-562 
R432 1,500 ohms, 1/2  watt 60B 8-152 
R433 120,000 ohms, 1/2  watt 60B 8-124 
R434 25,000 ohms, Hor. Hold 75B 13-13 
R435 8,200 ohms, 1 watt 60B 14-822 
R436 150,000 ohms, 1/2  watt 60B 8-154 
R437 1 megohm, 1/2  watt 60B 8-105 
R438 8,200 ohms, 1/2  watt 6013 8-822 

 75B 17-1 

• Component may be part of couplate, part number 6386-3 or 63B6-5. Part number 6386-3 used in 22E2 chassis, part number 63136-5 
used in 22C2 chassis. Order exact duplicate or individual components. 

*Component may be part of couplate, part number 631364. Order exact duplicate or individual components. 
§ Component may be part of couplate, part number 63136-2. Order exact duplicate or individual components. 

Sym. Description Part No. 

R439 68 ohms, V2 watt, carbon resistor.only 60B 28-44 
R440 47 ohms, 1 watt 60B 14-470 
R441 82 ohms, 1/2 watt, carbon resistor only 60B 28-31 
R442 3,300 ohms, 2 watt 60B 20-332 
R443 2.7 ohms, 1/2  watt, carbon only 60B 28-47 
R444 470,000 ohms, 1 watt, carbon only 60B 28-43 
R445 1,000 ohms, 1/2  watt 60B 8-102 
R448 150,000 ohms, 1/2  watt 60B 8-154 
R450 680 ohms, 2 watt 60B 20-681 
R451 3,300 ohms, 2 watt 60B 20-332 
R452 Focus Control  See R343B 
R453A 1.5 megohms, Vert. Hold / 
R453B 25,000 ohms, Horn. Hold5 

R501 270,000 ohms, 1 watt 60B 14-274 

R701 22,000 ohms, 1/2  watt 60B 8-223 
*R702 10,000 ohms, 2 watt 60B 20-103 
R703 150 ohms, 1/2  watt 60B 8-151 
R704 27,000 ohms, 1 watt 60B 14-273 
R706 1 megohm, 1/2  watt 60B 8-105 
R707 4.7 ohms, 1 watt, carbon only 60B 2849 
R715 5,300 ohms, 5 watt, candohm 61A 3-16 

 75B 17-2 

CONDENSERS 

C102 3 to 9 mmfd, Cer. Trim.  98A 45-96 
C103 .001 mfd. min., ceramic 98A 45-24 
C104 .5 to 3 mmfd, Cer. Trim.  98A 45-23 
C105 47 mmfd, ceramic, -1400 temp. coeff.  94D 47-50 
C106 47 mmfd, ceramic, -1400 temp. coeff.  94D 47-50 
C107 .5 to 3 mmfd, Cer. Trim.  98A 45-23 
C108 10 mmfd, 3%, Cer, -80 temp. coeff 94D 47-51 
C109 5 mmfd, 5%, Cer, --750 temp. coeff. - 94D 47-52 
C111 Tuning Rotor  98A 45-92 
C112 6.8 mmfd, 3%, Cer, NPOK temp. coeff.  94D 47-53 
C114 .001 mfd. min. ceramic 98A 45-24 
C115 800 mmfd. min, cer, feed-thru 94C 37-90 
C116 800 mmfd. min, cer, disc 94C 37-91 
C117 800 mmfd. min, cer, feed-thru 94C 37-90 
C118 800 mmfd. min, cer, feed-thru 94C 37-90 
C119 800 mmfd. min, cer, feed-thru 94C 37-90 
C120 3 mmfd, 3%, ceramic 94D 47-54 
C121 51 mmfd, 3%, Cer, -80 temp. coeff.  94D 45-52 
C122 24 mmfd, 3%, Cer, -80 temp. coeff.  94D 47-55 
C123 6 mmfd, 3%, Cer, NPOK temp. coeff.  94D 47-57 
C124 .001 mfd. min, ceramic 98A 45-24 
C125 1.5 mmfd, ceramic 94D 46-84 
C126 6.8 mmfd, 3%, Cer, NPO temp. coeff.  94D 47-53 

C201 6.8 mmfd, -.00033 temp. coeff.  65C 6-71 

120 mmfd, 5%, ceramic (in sets using 

C202 12AU7 for V304)  65C 6-51 
39 mmfd, ceramic ( in sets using 
12AT7 for V304)  65C 6-88 

C203 .005 mfd, min, ceramic 65C 10-1 
C204 180 mmfd, 5%, -.00003 temp. coeff.  65C 6-59 
C205 500 mmfd, ceramic 65C 6-6 
C206 4 mfd, 50 volts, electrolytic 67A 4-9 
C207 .002 mfd, 400 volts, paper 64B 9-17 
C208 .047 mfd, 200 volts, paper 64B 9-9 
C209 .005 mfd, min, ceramic 65C 10-1 
C210 50 mmfd, ceramic 65C 6-4 
•C212 .01 mfd, 400 volts, paper. 64B 5-10 

C213A 20 mfd, 25 V. 
C213B 10 mfd, 450 V. electrolytic 67C 15-19 
C213C 10 mfd, 25 V. 

C214 .0047 mfd, 600 volts, paper 64B 9-15 
C215 100 mmfd, ceramic 65C 6-3 
C216 .0047 mfd, 400 volts, paper MB 9-15 C701 .5 mmfd, mica  
C217 .0022 mfd, 400 volts, paper 64B 9-17 (C701 not supplied with set) 

• Component may be part of couplate, part number 6386-3 or 6386-5. Part number 63B6-3 used in 22E2 chassis, 
used in 22C2 chassis. Order exact duplicate or individual components. 

*Component may be part of couplate, part number 631364. Order exact duplicate or individual components. 
§ Component may be part of couplate, part number 63B6-2. Order exact duplicate 'or individual components. 

electrolytic 67C 15-21 

*C315 150 mmfd, mica  
C316 
C317 
C318 
C320 
C322 
C323 
C324 
C325 
C326 
C327 

Sym. Description Part No. 

56 mmfd, cer, -.00075 temp. coeff. 
C218 ( in sets using 12AU7 for V304) 65C 6-34 

.001 mfd, min, ceramic ( in sets using 
12AT7 for V304)  65C 641 

C219 39 mmfd, ceramic, NPO temp. coeff. 65C 6-88 

C301 .001 mfd, min, ceramic 65C 641 

C302A .0015 mfd.j 
dual ceramic  65A 17-2 C302B .0015 mfd.1 

C303A .004 mfd.1 
C303B .004 mfd.5 dual ceramic 65A 17-1 

C304 .005 mfd, min, ceramic 65C 10-1 
C305 6.8 mmfd, ceramic, -.00033 temp. coeff.  65C 6-71 

C307A 20 mfd, 350 V. 
C307B 40 mfd, 350 V. 
C307C 60 mfd, 400 V. 

C308 .047 mfd, 400 volts, paper 64B 9-9 
C309 .1 mfd, 400 volts paper 64B 5-5 
C310 .047 mfd, 400 vo ts, paper 64B 9-9 
C311 .005 mfd, min, ceramic 65C 10-1 

C312A ) ..004 004 mfd. s dual ceramic 65A 17-1 
C312B mfd. 

C314 120 mmfd, 3%, mica 65B 1-10 
65B 21-151 

.001 mfd, 600 volts, paper 64B 9-19 

.47 mfd, 100 volts, paper 64B 9-53 
005 mfd, min, ceramic 65C 10-1 
.005 mfd, min, ceramic 65C 10-1 
6.8 mmfd, -.00033 temp. coeff.  65C 6-71 
.47 mfd, 100 volts, paper 64A 10-1 
22 mmfd, 5%, cer, Zero temp. coeff.  65C 6-47 
120 mmfd, ceramic 65C 6-66 
6.8 mmfd. cer, -.00033 temp. coeff.  65C 6-71 
3.3 mmfd, cer. NPO temp. coeff.  65C 6-89 

§C401 .002 mfd, 600 volts, paper 64B 5-14 
§C402 .005 mfd, 600 volts, paper 64B 5-12 
§C403 .0047 mfd, mica 65B 21-472 
C404 .0047 mfd, mica 65B 21-472 
C405 .1 mfd, 600 volts, paper 64B 5-5 
C406 .047 mfd, 600 volts, paper 64A 2-14 

C407A 100 mfd, 50 V. 
C407B 20 mfd, 450 V. electrolytic 67C 15-18 
C407C 80 mfd, 350 V. 

C409 .02 mfd, 400 vol s, paper 648 9-11 
C410 .01 mfd, 400 volts, paper 64B 9-13 
C412 .001 mfd, mica 65B 21-102 
C413 .001 mfd, mica 65B 21-102 
C415 .005 mfd, 600 volts, paper MB 9-15 
C416 .047 mfd, 400 volts, paper 64B 9-9 
C417 .01 mfd, 400 volts, paper 64B 9-13 
C418 .0039 mfd, 5%, silver mica 65B 1-63 
C419 330 mmfd, mica 65B 21-331 
C420 330 mmfd, mica 65B 21-331 
C421 680 mmfd, mica 65B 21-681 
C422 Electrolytic  See C213B 
C423 20 to 280 mmfd, trimmer, Hor. Drive 66A 30-1 
C424 Electrolytic  See C213C 
C425 .047 mfd, 600 volts, paper 64B 8-9 
C426 .25 mfd, 600 volts, paper 64B 5-3 
C427 .02 mfd, 400 volts, paper 64A 2-9 
C428 .047 mfd, 200 volts, paper 64A 2-14 
C429 500 mmfd, 20,000 volts, ceramic 65B 18-5 
C430 47 mmfd, 5%, 1,500 volts, mica 65B 1-64 
C431 .1 mfd, 400 volts, paper 64A 2-6 
C432 Electrolytic  See C307C 
C434 .0068 mfd, 600 volts, paper 64A 2-15 

65B 1-62 

part number 63B6-5 
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CHASSIS 22C2, 22E2 

Sym. Description Part No. 

C702 2 to 20 mmfd, trimmer 66B 8-5 
C704 47 mmfd, ceramic 65C 6-79 
C705 .1 mfd, 400 volts, paper 64A 3-15 
C706 .1 mfd, 400 volts, paper 64A 3-15 

(C706 was .1 mfd, 200 volts in early sets) 
.005 mfd, min, ceramic 65C 10-1 
.1 mfd, 400 volts, paper 64A 3-15 
100 nimfd, min, ceramic 65C 6-3 

C707 
C708 
C709 
C716A 420 mmfd, max./ 
C716B 105 mmfd, max. S gang (mounts hull') • • • 6813 534 

C716A 420 mmfd, max.' 
C716B 105 mmfd, max.S gang (mounts ye" • • • • 68B 53 

L101 

(Note: Dial drum spot welded to gang.) 

COILS, TRANSFORMERS 

Antenna Coil ( Stamped 2Q, 3Q, etc.) 
for Channel #2 94D 46-52 
for Channel #3 94D 46-53 
for Channel #4 94D 46-54 
for Channel #5 94D 46-55 
for Channel #6 94D 46-56 
for Channel #7 94D 46-57 
for Channel #8 94D 46-58 
for Channel #9 94D 46-59 
for Channel # 10 94D 46-60 
for Channel # 11 94D 46-61 
for Channel # 12 94D 46-62 
for Channel # 13 94D 46-63 

L102 Mixer—Osc. Coil ( Stamped 2Q, 3Q, etc.) 
for Channel #2 94D 46-72 
for Channel #3 94D 46-73 
for Channel #4 94D 46-74 
for Channel #5 94D 46-75 
for Channel #6 94D 46-76 
for Channel #7 94D 46-77 
for Channel #8 94D 46-78 
for Channel #9 94D 46-79 
for Channel # 10 94D 46-80 
for Channel # 11 94D 46-81 
for Channel # 12 94D 46-82 
for Channel # 13 94D 46-83 

L103 Mixer Plate Coil 98A 45-77 
L104 Heater RF Choke 98A 45-13 
1105 Heater RF Choke 98A 45-14 
L106 Peaking Coil  94C 37-89 

L107 Coil, 27.25 MC Trapj 
L108 Coil, 19.75 MC Traps 
L109 Mixer Plate Choke 94D 46-86 

L110 Coil, Bandpass 
Coupling  Part of trap assem. 94D 47-56 

1201 Sound Take-off Coil 72B 99-4 
L202 Sound Coupling Coil 72B 99-4 
1203 Peaking Coil ( wound on R219) 73A 5-2 

L301 
L302 
L303 
L304 
L305 
L306 
L308 
L309 
L310 

L401 

For 
94D 47-2 
TV Tuner 

only 

.Part of trap assem. 94D 47-56 

Video Peaking Coil (wound on R341)  73A 5-15 
Video Peaking Coil 73A 5-7 
Video Peaking Coil ( wound on R320)  73A 5-14 
Video Peaking Coil (wound on R321)  73A 11-1 
Heater RF Choke 73A 2-5 
Heater RF Choke 73A 2-5 
Trap Coil ( includes C322) 72B 99-3 
Coil, 1st IF Input 72B 106 
Coil, 21.25 MC Trap ( includes C327, 
C324 and R345) 72C 96-24 

Horizontal Lock Coil ( includes 
C418, R431)  94A 17 

L402 Width Control Coil 94A 39-1 
L403 Horizontal Linearity Coil  94A 28 
L404 Focus Coil  69C 117-3 
L406 Choke Coil  73B 8-2 

L702 Oscillator Coil  69A 52-4 
L704 AM Antenna  69C 155-2 

Sy m. Description Part No. 

T201 Ratio Detector Transformer  7211 68-2 
1202 Audio Output Transformer 

for 22C2  79C 33-3 
for 22E2  79C 33-4 

1301 1st IF Transformer 72C 96-14 
1302 2nd IF Transformer ( includes R309) 72C 96-16 
T303 3rd IF Transformer ( includes 

C305 and C325) 72B 105-1 

1401 Blocking Oscil. Transformer 79A 18-4 
1402 Vertical Output Transformer 79B 40-1 
1403 Deflection Yoke ( includes R412, R413, 

R445, C430)  94C 30-1 
1404 Horizontal Output Transformer 79C 38-1 

1501 Power Transformer  80C 26-1 

T701 1st IF Transformer 72B 28-7 
1702 2nd IF Transformer  72B 28-7 

MISC. PARTS for 94D47-2 TV TUNER 
See page 31 for parts illustration. 

MI04 Shaft Shell & Rotor Assy.(Sharp Tuning) 
(with 4-h" long brass shaft shell) . . 98A 45-92 

M107 Bracket, Sharp Tuning Rotor Retaining . 98A 45-95 
M108 Spring, Detent Plate Grounding 98A 45-94 
M109 Shield, Tube ( Slotted) for 6J6 98A 45-73 
M112 Spring, Slug Retaining ( Osc. coil)  98A 45-52 
M113 Washer, Fibre Spacer ( le IDx1/41" OD)  98A 45-63 
M114 Nut, Locking Spring ( for trimmers)  98A 45-31 
M115 Screw, Trimmer (4-36x144")  98A 45-33 
M116 Screw, Bracket Mtg. (6-32x1/4 ") 98A 45-62 
M117 Slug, Brass Tuning 98A 45-88 
MI18 Stator Plate ( ungrounded) ; Silver with 

Ceramic Insulator, for Sharp Tuning 
C111 ( includes mtg. bracket) 98A 45-86 

M121 Roller, Detent (Ni" dia, " 
dia. bearing)  98A 45-82 

M122 Spring, Detent (2h" long) 98A 45-81 
M123 Contact Plate and Bracket Assembly 

(uses Wiping Contacts) 98A 45-84 
MI24 Spring, Sharp Tuning Rotor Contact 

(flat bronze lilex1/2") 98A 45-83 
M125 Spring, Front and Rear Turret Shaft 

(wire 2%" long, j" dia.)  98A 45-85 
MI26 Turret, and Shaft Assembly ( less coils) 

(5%" shaft and A" rounded detent 
depression)  98A 45-91 

M127 Shield, Bottom  94C 37-92 
MI28 Shield, Side  94C 37-93 

Socket, Tube ( mica filled) 
miniature, 7 pin 94C 37-95 
miniature, 9 pin 94C 37-96 

MI29 Shield, Tube ( plain; for 6BZ7) 94C 37-94 
M130 Tuner, Television ( complete) 94D 47-2 
M131 Adjacent Channel Trap Assembly 94D 47-56 

(Trap assem. includes C121, C122, 
C124, L107, L108 and Lib.) 

MISCELLANEOUS CHASSIS PARTS 
For picture tube mtg. parts, see separate headings. 

M201 Speaker Socket  88A 5-6 
M202 Speaker Plug  88A 5-5 
M203 Speaker  See Cabinet Parts List 

M401 Horiz. Output Fuse, 
M401 Fuse Holder  84A 5-1 
M501 Interlock Socket ( Male)  89A 212 
M502 Line Cord, with interlock socket 89A 22-1 

M701 Socket, Phono Input 88A 1 
Part of R208 

or R224 
SW703 Switch, Tel-Radio-Phono  77C 42 

SW501 Switch, On-Off Power (S.P.S.T) 

itt amp, 250 volts... MA 4-2 

Description 

Bracket. Tuner Shaft ( Bakelite)   

Clip, Tube Cap 
for 6CD6G tube  
for 1B3GT tube  

Connector Lead, 2nd Anode  
Cover, IF Strip  

Fuse, 1/4 amp, 250 volts  
Fuse Holder   

Ion Trap   
Insulating Plate ( for 2nd anode filter 
condenser mtg.)  32A 135-3 

Knob, DX Range Finder  33A 23-4 

Lock, 1B3GT Mounting Shell Disc  15A 589 

Pilot Light (# 44)  81A 1-5 
Pilot Light Socket 82A 11-59 
Plastic Tubing ( for 2nd anode lead) 96B 18-2-16-0 

Shield, Tube 
for 7 pin miniature tube 

plain type  87A 7-7 
slotted type  98A 45-73 

for 9 pin miniature tube 87A 7-10 

Shield. HV Compartment 15D 815-2 
Shield Cover, HV Compartment 15D 8154 
Socket, Shell ( cover for 1B3GT tube socket)  88A 274 
Socket, Test (4 terminal)   10A 28 

Socket, Tube 
miniature bakelite (7 pin) 87A 24-5 
octal, plain  87A 5-1 
octal, ringmount ( mica filled)  87A 20-2 
miniature (9 pin)  87A 25-4 
picture tube  87B 31-8 

Tuner, Television ( complete) 94D 47-2 

Washer, Spring ( for mounting picture 
positioning lever)  4A 5-10 

Port No. 

32A 111-1 

88A 16-6 
19A 54 
88A 16-12 
1513 640 

84A 4-2 
MA 5-1 

94A 15-2 

MISC. RADIO PARTS for 22E2 CHASSIS 

M701 Socket, Phono Input 88A 1 
M706 Socket, Phono Motor 88A 8-7 

SW703 Switch, Function (complete)  77C 42 

Clip, IF Transformer Mounting 72B 28-10 

Dial Cord ( 30" length needed) 50A 1-3 
Drum, Gang  A3797 

Grommet, Gang Mounting 12B 1.2 

Lock Washer, Osc. Coil & Gang (#6 I.T  )  3B 1-25-24 

Pilot Light (#44 Mazda) 81A 1-5 
Pilot Light Shield 82A 5-3 

Screw, Drum Set #6-32xliù Allen Hd.) IA 43-14 
Sleeve, Tuning ( includes drum) AA231 
Socket, Pilot Light 82A 18-1 
Socket, Tube, 7 pin miniature 87A 3-7 
Spacer Sleeve ( for gang mounting)  29A 2-1-24 
Spring, Dial Cord Tension  19C 1-3 
Spring, Tube Retaining 19A 56-4 

Washer, Vellutex (oscillator coil mtg.)   5A 1-21 

PARTS for MOUNTING 21EP4A (21") 
PICTURE TUBE on CHASSIS 

Brace, Tie Rod Mtg.  15A 778 

Bracket, Picture Tube Mounting ( supports 
front of picture tube) 

right side ( facing front) A3788 
left side (facing front)  A3789 

Description Part No. 

Bracket, Strap ( supports yoke, coil )   15A 572 

Bracket, Top and Bottons ( for mounting 
picture tube and focus coil) 

top 13C 613-1 
bottom ( tube mtg. housing)  43B 183 

Bracket 
tube front stop 

for right side facing front  15A 807-1 
for left side facing front  15A 807-2 

Connector Lead, 2nd Anode 88A 16-12 

Insulator Strip, Fibre 
support for 2nd anode lead 32A 143 
for deflection yoke 32A 75-1 

Ion Trap  94A 15-2 

Lever. Picture Positioning 15B 574 

Magnet, Correcting ( with mtg. bracket)  A3614 

Nut, for threaded end of tie rod (#8-32) 2A 1-15-24 

Nut, for clamping tube support band ( 1/4 -20x-h)  2A 1-23-24 

Plastic Tubing, eliminates corona between 
2nd anode lead and HV housing 96B 18-2-16 ù 

Rubber Channel ( used under metal strap), 
26" length  12A 47-2 

Rubber Collar ( supports flare of picture tube)  12B 40 

Rubber Insert 
1" dia. ( for tube support bracket)  12A 16-4 
1-Pg" wide ( for tube support bracket)  12A 46-1 

Rubber Strip, Adhesive h"xl 1/4 "x3") 12B 5-36 

Rubber Strip, Adhesive ( h"e2"xl%") 12B 5-35 

Screw 
for mounting upper to lower bracket 

(#10-24xY2 H.H.M.S.)   lA 109-31-24 

for supporting deflection yoke 
(8-32x% wing -head)   lA 101-1-24 

Spacer Sleeve ( Se in length) 29A 2-3-24 

Spring, Tube Grounding 19A 23-2 

Strap, Bracket and Spade Bolt Assembly A3617 

Tie Rod (#8-32 thread, 20" long, supports 
sides of tube mtg.) 28B 52-4 

Tie Rod ( #8-32 thread, 101/4 " long) 28A 51-1 

Washer, Spring 
for mtg. picture positioning lever 4A 5-10 
for mtg. correcting magnet 4A 5-18 

Washer, Steel ( for mtg. correcting magnet)  4B 1-29-24 

TUNING KNOSS and ASSOCIATED PARTS 

Knob, Radio Tuning 
"Tuning"  33D 88.19 

"Tel-Rad-Pho"  33B 90-4 

Knob, Television Tuning 
black, "DX Range Finder" 33A 23-4 

maroon, "Channel" ( with gold inserts) 33C 53-23 

maroon, "Off-Volume" ( with gold inserts)  33C 53-24 

maroon, "Off-Volume" ( with gold inserts, 
22E2 only)  33C 53-25 

maroon, "Picture"  33D 88-20 

maroon, "Tuning"  33D 88-21 

maroon, "Vertical-Focus"  33A 92-3 

Washer, Fibre 
used behind Volume and Picture knob 5A 1-36 

I
V
O
I
V
I
I
U
V
 

si
t,
-
C
,
1
 
M
.
I
 V
G
I
 
1
%
.
L
.
 

©John F. Rider 



CABINET PARTS for MODELS 222DX48 
and 222DX49 

Description 222DX48 222DX49 
(Maple) ( Silver Fox) 

Back, Cabinet   A3773 A3773 

'Cabinet, Wood  '35E 236-1 '35E 236-2 
Carton and Fillers  44B 273 44B 273 
Control Panel Door  23B 130 238 130 
Control Panel Door Spring 

(mtd. on inside of cabinet)   18A 62 18A 62 
Control Panel Plate   15B 866-1 15B 866-1 

'Doors ( matched set of 2 front 
doors)  •35E 236-50 '35E 

§-Door Catch and Strike Plate See § footnote below 
Door Handle   37A 85-1 37A 

236-51 

53-1 

Grille Cloth   36C 3-144 36C 3-145 

§Ilinge, Cabinet ( pair)   See Ç footnote below. 

Knobs, Tuning 
(See "Tuning Knobs and Aseciated Parts" on page 36.) 

Line Cord and Interlock Socket. 

Molding, Removable ( for pic. 
window)   

Rubber Strip, Adhesive 
(-ite:le:21e)   

Screw, Mtg. control Panel Plate 
(#4x%" RHWS PH)  

Screw, Mtg. Window Molding 
(#6x1" OHWS PH)   IA 15-28-59 IA 15-28-59 

Speaker, 10" PM  78B 47-2 78B 47-2 
Speed Nut ( for mtg. speaker)   2B 10-8-59 2B 10-8-59 
Swivel Caster   37A 77-1 37A 77-1 

Window, Picture, Glass   21B 64-2 21B 64-2 
Window Mask, Plastic   23E 132 23E 132 

89A 22-1 

35E 236-55 

12A 5-27 

IA 7-8-59 

89A 22-1 

35E 236-55 

12A 5-27 

IA 7-8-59 

CABINET PARTS for MODEL 322DX16 
Description Part No. 

Back, TV (complete)   A3810 

'Cabinet, Wood  '35E 233-2 
Carton and Fillers  44B 272 
Control Panel ( less door)  23D 129-4 
Control Panel Door  23D 129-5 
Control Panel Door Spring  19A 70 

'Doors ( matched set of front doors)  • 35E 233-51 
'Moor Catch and Strike Plate See Ç footnote belov. 
Door Handle   37A 82 

Escutcheon, Plastic (changer front) 23D 123-1 

Grille Cloth   36C 3442 

§Hinge, Butt, Door ( three) 
§Hinge, Cabinet ( pair) 

Jewel, Pilot Light  82A 10-8 

Knobs, Tuning 
(See "Tuning Knobs and Associated 

Line Cord and Interlock Socket  89A 22-1 

Molding, Removable ( for pic. window)  

Phonograph Parts   

Rubber Strip, Adhesive (-flex1/4 "x21/2 ") 
Screw, Mtg. Control Panel 

(#40(1" RHWS PH) 
Screw, Mtg. Control Panel 
(#4xte RHWS PH)  IA 7-11-57 

Screw, Mtg. Window Molding 
(#6x1" OHWS PH)   

Slide, Phonograph Drawer 
Speaker 12" PM 
Speed Nut ( for mtg. speaker)  
Swivel Caster   

Tubing, Plastic ( 1%" long, used over 
19A70 door spring) 96B 19-120-0 

Window, Picture, Glass  21B 64-2 
Window Mask, Plastic  23E 132 

 See § footnote below. 
 See § footnote below. 

Parts" on page 96.) 

35E 233-50 

See page 

  12B 5-27 

  IA 7-9-57 

IA 15-28-59 
  37B 32-8 

  78B 56-1 
2B 10-8-59 
37A 77-1 

CABINET PARTS FOR MODELS 222DX15S, 222DX16, 222DX17, 222DX26 and 222DX27 

Description 

Back, Cabinet (compb•te   
*Cabinet, Wood   
Carton and Fillers  
Control Panel ( less door)  
Control Panel Door  
Control Panel. Door Spring  

"Doors (matched set of front doors)   
§Door Catch and Strike Plate  
Door Handle   
Grille, Metal   
Grille Cloth   36C 3-135 

§Hinge, Cabinet ( pair)  
Knobs, Tuning   
Line Cord and Interlock Socket  89A 22-1 
Molding, Removable ( for pic. window)  35E 225-50 
Rubber Strip, Adhesive ( 718-"x1/4"x21/2 ")  12B 5-27 
Screw, Mtg. Control Panel (#4x%" RHWS PH)   IA 7-9-57 
Screw, Mtg. Control Panel (#4:tre RHWS PH)   IA 7-11-57 
Screw, Mtg. Window Molding ( #6x1" OHWS PH)   IA 15-28-59 
Speaker, 10" PM  78B 47-2 
Speed Nut ( for mtg. speaker)  2B 10-8-59 
Swivel Caster   37A 77-1 
Tubing,.Plastic ( 1%" long, used over 19A70 

door spring) 
Window, Picture, Glass 
Window Mask, Plastic  

222DX155 
(Walnut) 
A3773 

'35E 225-1 
44B 260 
23D 133-1 
23D 133-5 
19A 70 

222DX16 
(Mahogany) 

A3773 
•35E 225-2 
44B 260 
23D 133-1 
23D 133-5 
I9A 70 

36C 39 
36C 3-135 

See "Tuning Knobs 
89A 22-1 
35E 225-51 
12B 5-27 
IA 7-9-57 
IA 7-11-57 
IA 15-28-59 
78B 47-2 
2B 10-8-59 
37A 77-1 

  968 19-3-20-0 
21B 64-2 
23E 132 

96B 19-3-20-0 
21B 64-2 
23E 132 

222DX17 
(Blond) 

A3773 
'35E 225-3 
44B 260 
23D 133-1 
23D 133-5 
19A 70 

36C 39 
36C 3-139 

and Associated 
89A 22-1 
35E 225-52 
12B 5-27 
IA 7-9-57 
IA 7-11-57 
IA 15-28-59 
78B 47-2 
2B 10-8-59 
37A 77-1 

96B 19-3-20-0 
21B 64-2 
23E 132 

222DX26 222DX27 
(Mahogany) (Blond) 

A3773 A3773 
'35E 226-2 •35E 226-3 
44B 269 44B 269 
23D 133-1 23D 133-1 
23D 133-5 23D 133-5 
I9A 70 19A 76 
'35E 226-50 '35E 226-51 

See § footnote below. 
37A 72 37B 81 
36B 41 
36C 3-137 36C 3-138 

See § footnote below. 
Parts" on page 36. 
89A 22-1 89A 22-1 
35E 226-54 35E 226-55 
12B 5-27 1213 5-27 
IA 7-9-57 IA 7-9-57 
IA 7-11-57 IA 7-11-57 
IA 15-28-59 IA 15-28-59 
78B 47-2 78B 47-2 
2B 10-8-59 2B 10-8-59 
37A 77-1 37A 77-1 

96B 19-3-20-0 
21B 64-2 
23E 132 

96B 19-3-20-0 
2IB 64-2 
23E 132 

To insure proper matching and fit, also specify cabinet manufacturer's code letters ( usually burned or stamped on back rail of 
cabinet). Wood parts are supplied only if old part cannot be repaired; when ordering, describe condition of old part in detail. 

,, Order these parts using the part number given in Cabinet Hinge Ordering Data, Form No. S379. Otherwise, return old part, or send 
an outline tracing (exact size) of part and note finish ( brass, bronze, etc.). 

PHONOGRAPH PARTS 
Model RC600 record changer is used. The changer model number is on the top 

rear of the changer pan and also on the changer model label on the underside of the 
changer. 

Sym. Description Part No. 

M702 Cable, Shielded ( includes plug)  413A 11-1 
M703 Cartridge, Phono Pickup 

(includes needle)  409A 13 
M704 Motor ( 3 speed) 407C 20 
M705 Plug, Motor ( Male) 88A 8-1 

Adapter, 45 RPM Record ( envelope of 12) 48A 8-2 

Base, Changer ( wood, gold finish)  35E 209-3 
Belt, Rubber Drive 406A 20 

Cable, Audio Extension (66" long) 89A 27-4 
Centerpost Assembly  G400B 601 

Escutcheon, Plastic (changer front)  23D 123-1 

Sym. Description Part No. 

Idler Wheel Assembly ( includes tire)  G400A 279 

Manual, Record Changer Service S454 
Needle, Phonograph 

for 409A13 cartridge  98A 15-19 
for 409A13-1 cartridge  98A 15-18 

Needle Retaining Nut ( for 409A13 cartridge)  98A 54-2 

Plug Button   13A 2-8-57 
Pull, Drawer  37A 31 

Slide, Drawer  37A 32-8 
Spring, Changer Float 405A 139 
Touch-up Paint ( Gold Hammertone) 98A 54-12 
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Top View of 22E2 Chassis. 
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underside of chassis). 

WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with PICTURE control set fully to the right, all other controls set for 
normal picture ( in sync). Warning: Incorrect adjustment of the DX Range Finder 
control will cause waveform distortion. 

Waveforms at video and sync stages obtained with transmitted signal input to receiver. 

The oscilloscope sweep is adjusted for 30 cycles ( which is one-half of the vertical 
frequency), or for 7875 cycles ( which is one-half of the horizontal frequency) so that two 
pulses appear on the screen. 

The peak-to-peak voltage readings shown are subject to some variations due to response 
of the oscilloscope and parts tolerances. 

VOLTAGE DATA 
(Voltages given on schematic) 

• TV -voltages taken with function switch on "TV- position. PICTURE control turned 
fully clockwise. CHANNEL control set on an unused channel. Other front controls 
set at approximately half rotation. Vert. Lin. and Height set at approximately half 
rotation. DX Range Finder control set fully to the left ( at "0" position). TV antenna 
disconnected from set with terminals shorted. 

• Radio voltages V701 and V702 taken with function switch on "Rad" position; voltages 
measured from underside of tube sockets. When measured from top of tube sockets ( with 
tube removed). B plus voltage at pins 5 and 6 of V701 and V702 will be approximately 
275 volts. 

• B plus voltages at V203 and V204, will be slightly higher when set is switched to "Rad" 
position. Voltages marked with an asterisk • will vary widely with control setting. 

• Line voltage 117 volts AC. 

• Voltages measured with a vacuum tube voltmeter between tube socket terminals and 
chassis, unless otherwise indicated. 
Voltages at V306 measured from top of socket with tube removed. 
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Figure 16. Schematic for 22C2 Television Chassis. 

TV VOLTAGE DATA 
(Voltages given on schematic) 

• PICTURE control turned fully clockwise. CHANNEL control set on an unused channel. 
Other front controls set at approximately half rotation. Vert. Lin. and Height set at 

approximately half rotation. DX Range Finder conizol set fully to the left ( at "0" 
position). 

• Antenna disconnected from set with terminals shorted. 

• Voltages marked with an asterisk • will vary widely with control setting. 

• Line voltage 117 volts AC. 

• Voltages measured with a vacuum tube voltmeter between tube socket terminals and 
chassis, unless otherwise indicated. 

Voltages at V306 measured from top of socket with tube removed. 
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CAUTION 

Pulsed high voltages are present on the cap of V406, and on the filament terminals and 
cap of the 1133GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE MEASURE-
MENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. 

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and 
should be taken only with a high voltage instrument such as a kilovoltmeter. 2nd anode 
voltage is approximately 14.5 KV. Proper filament voltage check of the 1B3GT tube may 
be made by observing filament brilliancy as compared with that obtained with a 1.5 volt 
dry cell battery. 
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Figure 17. Schematic for 22E2 Television and Radio Chassis. 

SCHEMATIC NOTES 

®, 0, etc. indicate alignment points and alignment connections. 

CAUTION 

Pulsed high voltages are present on the cap of V406, and on the filament terminals and 
cap of the IB3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE MEASURE-
MENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. 

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and 
should be taken only with a high voltage instrument such as a kilovoltmeter. 2nd anode 
voltage is approximately 145 KV Proper filament voltage check of the 1B3GT tube may 
be made by observing filament brilliancy ae compared with that obtained with a 1.5 volt 
dry cell battery. 
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MODELS 228DX16, 17, Ch. 23A1 

MODEL NUMBERS 
Model numbers may have 

suffix letter "N" 

TV 
Chassis 

Picture 
Tube 

TV 
Tuner 

Record 
Changer 

Tone 
Radio Control 

228DX16, 228DX17 23A1 27EP4 

SPECIFICATIONS FOR 23A1 CHAS-SIS 

Picture Tube 
Type 27EP4 ( 27") rectangular picture tube with 

aluminum coated screen. Magnetic deflection and focus. 

Operating Voltage 

110-120 volts, 60 cycles, AC. 

Wattage 

265 watts for all models. 

Input Impedance and Transmission Line 

300-ohm balanced ( between antenna terminals). 

Note that 72-ohm coaxial cable may be used by con-

necting the outer conductor to the chassis and the inner 

conductor to either antenna terminal. In weak signal 

areas, the use of coaxial cable should be avoided. 

Antenna 

All models equipped with a built-in TV antenna. 

Intermediate Frequencies 

Video 25.75 MC. Sound 21.25 MC. 

Intercarrier Sound 4.5 MC. 

Fuse Location 
The horizontal output circuit is fused with a 3/8 amp., 

250-volt fuse, part number 84A4-3. The fuse is located 

at the rear of the high voltage compartment. 

TUBE COMPLEMENT FOR 23A1 CHASSIS 

V101 6BZ7 

V102 616 

V201 6AU6 
V202 6AL5 

V203 6AV6 

V204 6V6GT Sound Output 

V301 6CB6 
V302 6CB6 

V303 6AG5 

V304A} 12AT7 
V304B 

V305 6CL6 
V306 27EP4 
V307 6AU6 

RF Amplifier 
Oscillator and Mixer 

2nd Sound IF 

Ratio Detector 
Sound Amplifier 

1st IF 

2nd IF 
3rd IF 
5Video Detector 
list Sound IF 

Video Amplifier 
Picture Tube 

Gated AGC 

V401A} 6SN7GT 5Vertical Oscillator 
V401B ISync Inverter 

V402 6AV5GT Vertical Output 
V403 12AU7 Sync Separator and Clipper 

V404 6AL5 Sync Discriminator 

V405 6SN7GT Horizontal Oscillator 
V406 6CD6G Horizontal Output 
V407 1B3GT 2nd Anode Rectifier 

V408 6V3 Damper 

94D47-2 Yes 

V501 5U4G Low Voltage Rectifier 

V502 5U4G High Voltage Rectifier 

23A1 CHASSIS NOTES 

The 23A1 chassis is a 23 tube television receiver using 
a 27 inch ( 27EP4) rectangular picture tube. The picture 
tube is mounted separately from the chassis. Circuitry 
of the 23A1 chassis is similar to that of the 22 series 
chassis with the exception of the video amplifier, vertical 
output, horizontal output, damper and power supply cir-
cuits. See paragraphs below on "New Features In 23A1 
Chassis." 

NEW FEATURES IN 23A1 CHASSIS 

New Video Amplifier: A 6CL6 tube ( 9-pin minia-
ture pentode) is used as a video amplifier. This tube is 
capable of higher output, thereby providing greater 
peak-to-peak output voltage with high efficiency and low 
amplitude distortion. 

New 27" Picture Tube: A 27EP4 ( 27" rectangular) 
picture tube is used. This picture tube features a high 
quality neutral density face plate which produces in-
creased picture contrast and detail under high ambient 
light conditions. A reflective metal back ( aluminized 
screen backing) increases the light output and contrast. 

Vertical Retrace Blanking Circuit: A vertical re-
trace blanking circuit is used to eliminate vertical retrace 
lines. Vertical retrace blanking is achieved by applying 
the pulse voltage appearing at the secondary of the out-
put transformer to the grid of the picture tube. 

New Vertical Output Tube: A 6AV5GT beam 
power amplifier is used as the vertical output tube. This 
tube is capable of greater output currents at low plate and 
screen voltages. Use of the 6AV5GT tube and other cir-
cuit improvements made to the vertical output stage has 
resulted in increased vertical output and improved inter-
lace. 

Improved Horizontal Output Circuit: A new high 
efficiency auto-transformer with a ferrite core is coupled 
directly to a high efficiency 90 degree deflection yoke. A 
potentiometer type Horizontal Drive control is used for 
the drive adjustment. A new Width control ( having two 
windings) permits more effective and increased range of 
width adjustment. 

Circuit improvements made to the horizontal output 
stage have resulted in increased output, capable of pro-
ducing full 90 degrees deflection and increased 2nd anode 
voltage ( approximately 19,000 volts). 

New Damper Tube: A 6V3 tube ( 9-pin miniature) 
is used as the damper tube. This tube features a highei 
heater to cathode breakdown voltage rating, higher peak 
inverse plate voltage rating and greater ability to handle 
high peak currents. Use of this new damper tube mini-
mizes possibility of tube failure in the damper circuit. 

Improved Deflection Yoke: A newly designed de-
flection yoke, provides the 90 degree deflection angle 
required for the 27 inch picture tube. 

Use of this new deflection yoke eliminates the need 
for pin cushion correction magnets as used with some 21 
inch picture tubes. 

Improved Focusing Circuit: The focus coil in this 
receiver is of the shunt type, being connected across the 
filtered output of the low voltage power supply. This new 
circuit provides better range of focus, minimizing de-
focusing effects due to loading of other circuits and varia-
tion in power line voltage. 

Improved Power Supply: Two 5L-4G rectifier tubes 

are used. One 5U4G ( V502) tube is used as the high 
voltage B+ rectifier, the other 5U4G ( V501) tube is 
used as the low voltage B+ rectifier. Use of two rectifier 
tubes and other changes in the B+ circuits have pro-
vided more efficient B+ distribution with better voltage 
regulation. 

Twin 10" Speakers: Two high qaulity 10" PM 

speakers are used to provide increased audio frequency 
response ( higher fidelity). The response of the speakers 
is staggered to produce widest possible range of audio 
response. 

INSTALLATION and SERVICE ADJUSTMENTS 
NOTE: Except for DX Range Finder adjustments, all adjustments described on 
this page and those which follow are for the 23A1 chassis only. For general 
service information, alignment, etc., see 22C2 and 22E2 chassis. 

When installing, each set should be checked for DX Range Finder ad-
justment (generally set on zero), picture centering, picture tilt, shaded 
corners, proper size, linearity, etc., to insure best performance. It is espe-
cially important that Ion Trap adjustment be checked, and that the Channel 
Slugs be adjusted upon installation or servicing of every set to insure ease 
of tuning. Make all checks and adjustments as instructed on the following 
pages. 

For best results, all checks or adjustments should be made using a transmitted television 
test pattern. A mirror placed in front of the picture tube screen will be of help in observ-
ing the picture while making adjustments at the rear of the chassis. Removing the TV back 
disconnects the interlocking line cord; use a separate line cord (part number 89A22-1) 
when servicing. See "High Voltage Warning" 

INDIVIDUAL CHANNEL SLUG ADJUSTMENT 

USING A TELEVISION SIGNAL 

Individual channel slug adjustment of every 
receiver should be checked upon installation or 
servicing. If this adjustment is properly made, 
it is possible to tune from one station to another 
by merely turning the CHANNEL control. With 
correct channel slug adjustment, best picture and satis-
factory sound will be located at the approximate center 
(half rotation) of the range of the Tuning control. 

Channel slug adjustment can be made without remov-
ing the chassis from the cabinet. Adjust as follows: 

a. Turn the set on and allow 15 minutes to warm up. 

b. Set the CHANNEL knob for a station; set other con-
trols for normal picture and sound. 

c. Remove the CHANNEL knob. 

d. Set TUNING control at center of its range by rotating 
it approximately half-way. At this setting, the hole 
in the TUNING knob will coincide with the hole in 
the control panel. 

e. Insert a Vs" blade, NQN-METALLIC tool in the 
hole through the TUNING knob ( see illustration). 
For each channel in operation, carefully adjust the 
channel slug for best picture with clear detail. ( Note 
that this may not be the point at which the sound 
is loudest. ) Be sure that the Tuning control is set at 

the center of its range before adjusting each channel 
slug. Generally, only slight rotation of the slug will 
be required; turning the slug in too far will cause 
it to fall into the coil. ( If the slug falls into the coil, 
remove the chassis from the cabinet and remove the 
coil. Move the retaining spring aside, lightly tap the 
open end of the coil until the slug slips out. Replace 
slug and reset retaining spring.) 

TONE .... 

4169 \  CHANNEL TUNING 
  SLUG ADJUSTMENT 

Figure 18. Control Panel for 23A1 Chassis. 
CHANNEL Knob Removed. 

ION TRAP ADJUSTMENT 

To prolong the life of the picture tube, it is 
important that this adjustment be made upon 
installation, after adjusting the picture position-
ing lever, or after repositioning the focus coil. 

Set the BRIGHTNESS control ( at front of set) for 
normal brightness. 

Position the ion trap on the picture tube close to the 
base. Starting from this point, very carefully move the 
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PICTURE POSITIONING LEVER. 
MOVE SIDEWAYS OR UP AND DOWN A HEG 

DX RANGE 
FINDER 

HORIZ. 
DRIVE 

FOCUS 
COIL. 

ION 
TRAP 

D 

FUSE 
INSIDE 
HOUSING 

HORIZ. 
LIN. 

WIDTH 

VERT.LIN. I HEIGHT 

HORIZ. LOCK 

Figure 19. Rear View of 23A1 Chassis Showing 
Adjustment Locations. 

ion trap forward or backward and at the same time, 
rotate it slightly in either direction until maximum 
brightness is produced. 

Reset the BRIGHTNESS control for normal brightness. 
Adjust the FOCUS control ( at front of set) for good 
focus. Readjust the ion trap for maximum brightness. 

Note that there may be two locations where the bright-
est picture can be produced. The second ion trap loca-
tion, which is further away from the tube base, should 
not be used or tube damage will result. 

Important: If the corners of the picture are shaded, 
be sure the ion trap has been properly adjusted. Do not 
sacrifice picture brightness when adjusting the ion trap 
to remove shaded corners. To eliminate shaded corners, 
see the discussion under "Check Picture Centering". Be 
sure to readjust the ion trap each time after adjusting 
picture positioning lever or repositioning the focus coil. 
Tighten the ion trap mounting screw after adjustment. 

LATEST DX RANGE FINDER ADJUSTMENT 
INFORMATION FOR 22C2, 22E2 AND 

23A1 CHASSIS 

(Supersedes adjustment information given on 
page at) 

This control is at the rear of the set, near the left side. 

This control is used to improve TV reception in fringe 
areas and in areas where there is interference. 

The DX RANGE FINDER should be at the "0" posi-
tion, if satisfactory pictures can be obtained by using the 
operating controls on the front of the set. 

Where the TV signal strength is weak, the picture can 
often be improved by turning the DX RANGE FINDER 
part way to the right or, if necessary, all the way to "300". 

White flashes across the picture can sometimes be 

minimized by careful adjustment of the DX RANGE 
FINDER. 

Caution: If the DX RANGE FINDER is turned too 
far to the right for a strong signal, the picture may dis-
appear completely. 

If the signal strength changes, it may be desirable to 
change the setting of the DX RANGE FINDER; however, 
it is generally possible to set it at a single compromise 
position which gives reasonable reception for the differ-
ent signal strengths. 

It is importan to keep the DX RANGE FINDER set-
ting as low as possible consistent with satisfactory pic-
tures. 

PICTURE CENTERING ADJUSTMENT 

If picture is off 
center, it can be cen-
tered by using the 
picture positioning 
lever, and when nec-
essary, reposition-
ing the focus coil 
around picture tube 
neck. Note picture 
positioning lever 
can be moved 
sideways, or up 
and down. 

Picture Not Centered; Adjust 
Picture Positioning Lever. 

Centering the Picture 
a. Adjust ion trap as instructed on preceding page. 
b. Slightly loosen the screw "A" which locks the picture 

positioning lever to the focus coil, and adjust the 
lever ( sideways, or up and down) for correct picture 
centering. If centering is not done with a test pat-
tern, it may be necessary to reduce picture height and 
width to determine correct centering. 

c. Readjust the ion trap. 

Difficulty in Centering the Picture 
a. Adjust ion trap as instructed on preceding page. 
b. Slightly loosen the two screws "B" which hold the 

focus coil to the yoke bracket. Center focus coil 
around the tube neck; tighten screws. 

c. Loosen the screw "A" and center the picture with the 
picture positioning lever. If the picture cannot be 
centered with the lever, it may be necessary to locate 
the focus coil slightly off center and then center the 
picture with picture positioning lever. 

d. Readjust the ion trap. 

Difficulty in Eliminating Shaded Corners 
a. Loosen screws "G", then move the yoke support 

housing forward until rubber grommet "F" is firmly 
against the flare of the pictute tube. 

b. Move the deflection yoke coil "E" as far forward as 
possible. If the deflection yoke coil cannot be moved 
forward far enough, it may be necessary to loosen 
the two screws "D", move the bracket up or down, 
and then mee the deflection yoke coil forward. 

c. Adjust i, trap as instructed on preceding page. 
d. Shaded corners may also result from use of the wrong 

ion trap. These picture tubes use iron trap 94A15-2. 
The part number is stamped on the magnet. 

REPOSITIONING FOCUS COIL 

Adjustment of focus coil location in the deflection yoke 
support housing is made at the factory. Readjustment 
should not generally be required except when making 
picture replacement or if difficulty in focusing is en-
countered. 

To adjust the position of the focus coil, proceed as 
follows: 

a. Check to see that the deflection yoke housing and 
deflection yoke coil are moved forward as far as 
possible. See paragraph on " Difficulty In Eliminating 
Shaded Corners". 

b. Loosen screws "C" at the sides of the yoke housing. 
Move the focus coil forward or backward as required. 
The spacing between the focus coil and the windings 
of the deflection yoke coil I not the fibre insulator 
disc) should be about % of an inch minimum. Mov-
ing the focus coil too far away from the deflection 
yoke coil may cause difficulty in focusing. Moving 
the focus coil too close to the deflection yoke coil will 
cause a reduction in picture width and make it impos-
sible to properly focus the picture with the focus 
control. 

PICTURE TILT ADJUSTMENT 

If picture is tilted, 
loosen wing screw 
"H" on deflection 
yoke coil "E" and 
slightly rotate yoke 
until the picture is 
straight. Before 
tightening the wing 
screw, be sure yoke 
is as far forward as 
possible, otherwise 
corners of picture 
may become shaded. 

Picture Tilted; Adjust 
Deflection Yoke Coil. 

HEIGHT AND VERTICAL LINEARITY 

ADJUSTMENT 

If the picture is of incorrect height ( vertical size), ad-
just the HEIGHT control with BRIGHTNESS control 
set for normal brightness. This adjustment may affect 
the vertical linearity of the picture. If necessary, al-
ternately adjust the VERT. LIN. control and HEIGHT 
control. Note that the upper portion of the picture is 
affected mostly by the Vertical Linearity control; the 
lower portion by the Height control. 

Incorrect Height; Alternately Adjust 
HEIGHT and VERT. LIN. Controls. 

If the large circle 

in the test pattern 

appears cramped or 

flattened at top or 

bottom ( non-linear 

vertically), correct 

by alternately ad-

justing the VERT. 

LIN, control and the 

HEIGHT control. Top or Bottom of Picture 
Cramped or Flattened; Adjust 
VERT. LIN. and HEIGHT. 

WIDTH ADJUSTMENT 

If the picture is too wide or too narrow, adjust the 
WIDTH adjustment screw until the picture just fills the 
picture tube screen. Make this adjustment with the 
BRIGHTNESS control set for normal brightness. 

loo Much Width; 
Adjust WIDTH. 

Not Enough Width; 
Adjust WIDTH. 

HORIZONTAL LINEARITY ADJUSTMENT 

If the large circle 
in the center of the 
test pattern has a 
cramped or flat-
tened appearance at 
either side ( non-
linear horizontally), 
adjust the HORIZ. 
LIN. adjustment 
screw by turning it 
out ( fully to the 
left). Then slowly 
turn it in ( to the 
right) until linearity is best. Note that there are two 
settings of the HORIZ. LIN. adjustment that appear to 
give good linearity. The correct adjustment setting is the 
one with the adjustment screw further out ( to the left). 
Note also, that the Horizontal Drive and the Width ad-
justments also affect linearity. Be sure that these adjust-
ments are set correctly if difficulty is encountered when 
making the horizontal linearity adjustment. 

Side of Picture Cramped or 
Flattened; Adjust HORIZ. LIN. 
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MODELS 228Dx16 228Dx17, Ch. 23A1 

HORIZONTAL OSCILLATOR and HORIZONTAL 

DRIVE ADJUSTMENT 

A receiver which requires horizontal oscillator 
or horizontal drive adjustment can be corrected 
only by following in exact detail the step-by-step 
procedure given here. 

NOTE: If HORIZ. DRIVE adjustment is not prop-
erly made, it may be difficult to obtain sufficient 
picture width and brightness. 

Check to see if the 
HORIZONTAL con-
trol ( on front pan-
el) keeps the picture 
in "horizontal sync" 
through half of its 
range so that the 
picture does not 
"break up" when 
switching channels. 
Note: Since there is 
some interaction be-
tween the HORIZ. LOCK adjustment and the HORIZ. 
DRIVE control, adjustment of these controls are com-

bined in one procedure. 

If the picture will not stay in "horizontal sync" 
through half df the range of the HORIZONTAL control 
(on front panel), it will be necessary to make HORIZ. 
LOCK and HORIZ. DRIVE adjustments. However, before 
making these adjustments, be sure that the picture can 
be made to remain stationary up and down ( sync ver-
tically) as lack of both vertical and horizontal sync is 
an indication of trouble in the sync circuits such as a 
defective tube or other component. 

Make the HORIZ. LOCK and HORIZ. DRIVE ad-
justments exactly as follows: 

a. Allow the receiver to warm up for a few minutes. 
Tune in the station, set the BRIGHTNESS control at 
a lower than average setting. Turn PICTURE con-
trol fully to the left. Important: Before proceeding, 
be sure that the DX Range Finder control ( AGC) is 

Picture Out of Horizontal Sync. 

adjusted according to the instructions given in this 
manual. 

b. Turn the HORIZONTAL control ( front panel) com-
pletely to the left. Turn the HORIZ. DRIVE control 
fully to the right. 

c. Turn the HORIZ. LOCK adjustment to the right until 
the picture falls out of sync. If the picture cannot be 
made to fall out of sync, momentarily interrupt the 
signal by switching the CHANNEL control off chan-
nel and then back on. 

d. With the picture ouf of sync, turn the HORIZ. LOCK 
adjustment slowly 
falls in sync. 

e. Turn the CHAN-
NEL control to 
an unused chan-
nel. If a white 
vertical line(s) 
appears near the 
center of the 
screen, slowly 
turn the HORIZ. 
DRIVE control 
to the left until 
the line(s) just 
disappears. 

to the left until the picture just 

Vertical Line; 
Adjust HORIZ. DRIVE. 

f.• If, in step "e", the HORIZ. DRIVE control required 
readjustment, tune in a station and repeat steps "c" 
and "d" to be sure of proper Horizontal Oscillator 
adjustment. 

Adjustment should now be satisfactory. However, 
check adjustment by slowly rotating the HORIZON-
TAL control in either direction while interrupting the 
television signal by switching the CHANNEL control 
off channel and then back on. The picture should 
automatically fall in sync through at least half of 
the range of the HORIZONTAL control. If necessary, 
repeat the above step. 

h. Do not use the HORIZ. DRIVE control to obtain cor-
rect width or linearity. If necessary, make Width 
and Horizontal Linearity adjustments. 

g. 

SERVICE HINTS 

TELEVISION ALIGNMENT 

Alignment for the 23A1 chassis is the same as for the 
22C2 and 22E2 chassis. For alignment information, see 
page lz and page 33 

Important: The focus coil and the 
deflection yoke coil must be connected to chassis during 
alignment. 

TROUBLE SHOOTING 

The 23A1 chassis described in this manual is similar 
to the 22 series chassis with the exception of the video 
amplifier, picture tube, vertical output, horizontal output, 
damper and power supply circuits. The basic differences 
in the 23A1 chassis over the 22 series is outlined 

under "New Features In 23A1 Chassis". 
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NOTE: This diagram applies only to chassis which are not stamped with a run number. 

Figure 20. Simplified Diagram Showing B+ Distribution in 23A1 Chassis. 

In general, the trouble shooting of the 23A1 chassis 
will be similar to that of the 22 series chassis 

It is important, however, to remember the following 
trouble shooting hints which apply to the 23A1 chassis. 
Note: Some hints also apply to the 22C2 and 22E2 chassis. 

Improper Focus (control focuses at extreme end 
of rotation, 23A1 chassis): This may be caused by a 
weak 5U4G rectifier tube V501. Try another rectifier tube. 

It may also be impossible to obtain good focus with 
FOCUS control if the focus coil is spaced too far away 
from the deflection yoke coil. Spacing between the focus 
coil and the deflection yoke coil should be 3/8 of an inch 
minimum. The deflection yoke coil should be as far 
forward on the neck of the tube as possible. See para-
graph "Repositioning Focus Coil" on page 25. 

Insufficient Picture Width (23A1 chassis). This 
may be caused by a weak rectifier tube V502, a weak 
horizontal output tube V406 or a weak damper tube V408. 

Insufficient picture width may also be caused by in-
correct adjustment of the Horizontal Drive control R447, 
or improper positioning of the focus coil on the deflec-
tion yoke housing. Moving the focus coil too close to 
the deflection yoke coil will result in reduction of picture 
width. The spacing between the focus coil and the de-
flection yoke coil should be % of an inch minimum. 

White Flashes Across Picture (22C2, 22E2 and 
23A1 chassis): In weak signal, high noise level areas, 
white flashes across the picture can sometimes be mini-
mized by careful adjustment of the DX Range Finder 
control. Caution: Turning the DX Range Finder con-
trol too far to the right for a strong signal may cause the 
picture to disappear completely. See instructions for DX 
Range Finder Adjustment on page 44. 

V306 

2TEPI 

No Picture; Sound Normal (22C2, 22E2 and 
23A1 chassis): If the DX Range Finder control is 
turned too far to the right for a strong signal, the picture 
may disappear completely. Advancing the DX Range 
Finder control too far to the right for a strong signal 
area will cause excessive delay in AGC bias thereby 
blocking the video amplifier. See instructions for DX 
Range Finder Adjustment on page 41. 

TROUBLE SHOOTING 6+ CIRCUITS 

The power supply and B+ distribution circuits of the 
23A1 chassis are different from previous model television 
receivers. A simplified diagram, showing the B+ dis-
tribution in the 23A1 chassis, is shown in figure 20. 

REDUCING SNOW IN INTERMEDIATE 
FRINGE AREAS 

(Applies to 22C2, 22E2 Chassis Below Run 2 and 
23M Chassis without a Run Number) 

To reduce snow ( front end noise) in intermediate 
fringe areas, it is recommended that the tuner AGC volt-
age be reduced to 11/2 or 2 volts. This reduction in AGC 
voltage can be accomplished by removing resistor R337 
(150,000 ohms) and replacing it with a 100,000 ohm 
resistor and a 47,000 ohm resistor connected in series. 
Connect the 47,000 ohm resistor to chassis ground and 
the 100,000 ohm resistor to resistor R302, 1,000 ohms 
(test point "T"). Remove the tuner AGC lead ( usually 
white) from test point "T" and connect it to the junction 
of the 100,000 ohm resistor and 47,000 ohm resistor. To 
reduce the possibility of unstable operation, it is recom-
mended that the tuner AGC lead be by-passed to chassis 
by a . 005 mfd. ceramic condenser. 
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CHANGE IN SIZE OF FUSE M401 
To prevent possibility of fuse burn-out, due to momen-

tary overload, the horizontal output fuse was changed 
from a 1/4 ampere, 250-volt fuse to a :Y8 ampere, 250-
volt fuse, part number 84A4-3. Fuse replacement should 
be made only with a 3A ampere, 250-volt fuse, part 
number 84A4-3. 

REPLACING FUSE M401 
The horizontal output circuit of these receivers is pro-

tected by fuse M401 ( 3/4  amp., 250 volts, part number 
84A4-3). This fuse is located in the rear of the high 
voltage compartment. To replace the fuse, remove the 
two screws at the base of the high voltage compartment 
and lift the cover away from the base; see figure 19. 
Carefully remove or insert the fuse so as to avoid damage 
to the horizontal output transformer. 

CLEANING GLASS PICTURE WINDOW 
The picture window and the picture tube should be 

cleaned whenever the television chassis is removed from 
the cabinet. 

Clean the picture window and the face of the picture 
tube with a soft cloth dampened with clear water or 
window cleaner. Dry the glass with a chamois or a lint-
free cotton cloth. 

The plastic tube mask is held in place with the picture 
window in a channel along the top and by brackets at 
the sides and the bottom edge. The tube mask may be 
removed when it requires cleaning. Mild soap and water 
applied with a soft cloth will safely remove any dirt on 
the plastic tube mask. 

HIGH VOLTAGE WARNING 

High voltages are present throughout the horizontal 
output, damper and second anode supply circuits. No 
attempt should be made to make measurements from 
high voltage points in these circuits with ordinary test 
equipment. 

Caution: Operation of the set outside of the cabinet 
or with cabinet back removed involves shock hazard. 
Exercise normal high voltage precautions. 

27EP4 PICTURE TUBE REPLACEMENT 

Important: Make all deflection adjustments - Reposi-
tioning Focus Coil, Picture Centering, Picture Tilt and 
Ion Trap - whenever replacing the picturing tube. These 
adjustments are described on pages to 4-2. 

Warning: Before removing or replacing the picture 
tube, note the following precautions: 

• Before handling the picture tube, remove any residual 
charge on the second anode connector and the second 
anode socket on the tube. 

• Due to the high vacuum and large surface area of the 
picture tube, great care must be exercised when han-
dling. Do not pick up the picture tube by the neck. 
Do not scratch or subject the picture tube to excessive 
pressure as fracture of the glass will result in an ex-
plosion of considerable violence which may cause 
serious personal injury. Shatterproof goggles and 
heavy gloves should be worn while handling or in-
stalling a picture tube. 

The picture tube, deflection yoke and focus coil mount-
ing assembly are mounted on a removable board which 
slides in place along the rails under the cabinet top. 
Mounting for the 27" picture tube is shown in figure 19. 

To remove the picture tube, proceed as follows: 

1. Disconnect the ground strap and all plugs which con-
nect between the picture tube assembly, the chassis 
and the cabinet. 

2. Remove the television chassis. 

3. Remove the Phillips head screws at the sides and 
back which fasten the mounting board to the top of 
the cabinet. Slide the picture tube assembly out of 
the cabinet. 

4. Remove the ion trap. 

5. Remove the tube stops on the front tube support 
brackets. Loosen the tie rod nut and disconnect the 
tie rods at each side of the picture tube. Remove 
the nuts on the spade bolts at each end of the picture 
tube strap and carefully remove the strap assembly. 

6. Carefully move the tube straight out from the de-
flection yoke and focus coil to avoid any damage to 
either the picture tube neck or the deflection coil. Use 
care so the fibre insulating disc, which is between the 
focus coil and the deflection yoke, does not slip down 
and catch on the tubé socket. To facilitate picture 
tube removal and installation, the fibre insulating 
disc may be taped to the focus coil. 

To install a new picture tube, proceed as follows: 
a. Loosen the four hexagonal head screws "G" and slide 

the deflection yoke housing as far back as it will 
move; see figure 19. Carefully insert the picture tube, 
fitting the fibre insulating disc ( between deflection 
yoke and focus coil) over the tube base. Move the 
picture tube in until it is positioned properly on the 
front support brackets. 

b. Install the tube stops on the front support brackets 
and move the picture tube forward and snug against 
these stops. 

c. Loosen deflection yoke wing nut "H" and move yoke 
coil back. 

d. Slide the deflection yoke housing forward until the 
tube ring is snug against the flare of tube and tighten 
screws. 

e. Move deflection coil forward as far as it will go and 
tighten wing nut "I-1". 

f. Install the strap assembly and tighten the nuts on the 
spade bolts. Install each tie rod and tighten the tie 
rod nuts. Be sure that the strap is fitted squarely over 
the top of the picture tube, that the picture tube rests 
squarely and snug in the front tube support brackets. 

g. Dampen a soft cotton cloth with water and wipe away 
any finger marks. Polish the tube surface with a dry 
cotton cloth. 

h. Install the ion trap. 

i. Install picture tube assembly and chassis in cabinet. 

j. Make all picture tube adjustments described on pages 
41 to 41. 

SUPPLEMENTARY PARTS LIST FOR 23A1 CHASSIS 
This parts list includes parts used in the 23A1 chassis which are not used in the 

22C2 or 22E2 chassis. Parts which have the same symbol number but have different 
values in either the 22C2, 22E2 or the 23A1 chassis are also listed. For parts used 
in the 23A1 chassis, use this parts list FIRST; then refer to the parts list for 'che 
22C2 and 2.2E2.. 

RESISTORS 
Sym. Description 

150,000 ohms, 1,à wait ( 22E2 chassis) .f 513210 470,000 ohms, 1,à watt 
I 22C2. 23.11 chassi  - 1  

R215 560 ohms, 2 watt  

220,000 ohms, 1,:à watt 
R331 122C2, 22E2 chassis)   

-{. 180,000 ohms, 1,à watt ( 23A1 chassis) 

R343. 100,000 ohms, Brightness( 
1331313 750 ohms, Focus  I 

122C2, 22E2 chassis) 

R3-13.1 100,000 ohms, Brightness( 
R343B 3,300 ohms, Focus  S 

t 23A 1 chassis ) 

1 1.2 megohms, I,'à watt 
R404 .1) (22C2, 22E2 chassis)  60B 8-125 

I. 750,000 ohms, 12 w ait, 5r/,- 123M chassis)   60B 7-754 

1.5 megohms, Vert. Hold 
.{. 13103 ( 22C2, 22E2 chassis)   7513 13-14 

1.5 megolims, Vert. Hold ( 23A1 chassis)   75B 13-26 

51 megohm, là watt 122C2, 22E2 chassis)  60B 8-105 
(1.8 megohms, 1,à watt ( 23M chassis)   6013 8-185 

51 rnegohm, 1,à watt ) 22C2, 22E2 chassis)  60B 8-105 
(3.3 megohms, 1:2 watt 123A1 chassis)   6013 8-335 

5820 ohms, 1 à watt 122C2, 22E2 chassis)  6013 8-821 
(220 ohms, 1 watt ( 23M chassis)   60B 14-221 

5820 ohms, 2 watt ) 22C2, 22E2 chassis)  6013 20-821 
(470 ohms, 2 watt ( 23M chassis)  60B 20-471 

R406 

R409 

Rill 

R415 

Port No. 

60B 8-154 

60B 8-474 

60B 20-561 

60B 8-224 
608 8-184 

 75B 17-1 

 75B 17-4 

R422 91,000 ohms, 1 watt, 5%  6013 13-913 

R425 91,000 ohms, 1 watt, 5%  6013 13-913 

R430 

R435 

(12,000 ohms, 2 watt ( 22C2, 22E2 chassis). 60B 20-123 
1100.000 ohms, 2 watt ( 23M chassis)   60B 20-104 

58,200 ohms, 1à watt ( 22C2, 22E2 chassis). 60B 8-822 
(3,300 ohms, 2 watt ( 23M chassis)   60B 20-332 {150,000 ohms, 1,à watt 

R436 ( 22C2, 22E2 chassis)   60B 8-154 
100,000111uns, 1.à watt 123M chassis)  60B 8-104 

13437 

R438 

R440 

R442 

51 megolun, 1:2 watt ( 22C2, 22E2 chassis) .. 60B 8-105 
(470,000 ohms. ' à watt ( 23A1 chassis)   6011 8-474 

58,200 ohms, ' à watt ( 22C2, 22E2 chassis) 60B 8-822 
(5,600 ohms, 1:2 watt ( 23A1 chassis)   6013 8-562 

547 ohms, 1 watt ) 22C2, 22E2 chassis)  60B 14-470 
(120 ohms, 2 watt 123.11 chassis)   6013 20-121 

(3,300 ohms, 2 watt ( 22C2, 22E2 chassis)  60B 20-332 
(4,700 ohms, 2 watt ( 23M chassis)  60B 20-472 

{ 
470,000 ohnis, 1 watt, carbon only 

R444 122C2, 22E2 chassis)   60B 28-43 
220,000 ohms, 1,à wait ( 23M chassis)  60B 8-224 

13347 150,000 ohms, Horiz. Drive  758 13-29 
R449 1,200 ohms, 2 watt 60B 20-122 

13451 53'300 ohms, 2 watt ( 22C2, 22E2 chassis)   6013 20-332 
(4,700 ohms, 2 watt ( 23A1 chassis)  60B 20-472 

R452 Focus control   
13454 470 ohnis, 2 watt 
13455 4,700 ohms, 2 watt  
R156 390,000 ohms, watt 
13457 1.8 megohms, 1/2 watt 

See R343B 
 60B 20-471 

6013 20-472 
60B 8-394 
60B 8-185 

CONDENSERS 
Sym. Description Port No. 

C114 .001 mid, min, ceramic  98A 45-24 

C207 .0022 mid, 400 volts, paper 648 9-17 

C213A 20 mid, 25 V. 
C213B 10 mid, 450 V.} electrolytic  67C 15-19 
C213C 10 mid, 25 V.  

C214 .0017 mid, 600 volts, paper 648 9-15 
C219 39 mnifil, ceramic 65C 6-88 
C220 Electrolytic   See C213B 

C307A 20 mid, 350 V. 
C307B 40 mid, 350 V. electrolytic  67C 15-21 
C307C 60 mid, 400 V.  

C318 5.005 mid, min, cer. ) 22C2, 22E2 chassis)  65C 10-1 
(.1 mid, 600 volts, paper ( 23A1 chassis)  64B 5-5 

C319 .1 mid, 600 volts, paper 6411 5-5 
C326 6.8 nimbi, cet, -.00033 temp. coeff.  65C 6-71 

§C403 .005 mid, 600 volts, paper 64B 5-12 

C407A 100 mid, 50 V. 
C407B 20 mid, 450 V. electrolytic  67C 15-18 
C407C 80 mid, 350 V. 

C408A 20 mid, 350 V.1 
C408B 40 mid, 350 V. ¡- electrolytic  67C 15-21 
C408C 60 mid, 400 V.) 

C409 .022 mid, 400 volts, paper 648 9-30 
C411 330 mmfd, mica  658 21-331 
C414 .1 mid, 600 volts, paper 64B 5-5 
C415 .0047 mid, 600 volts, paper 6413 9-15 

.01 mfd, 400 V, paper 
C417 1 ) 22C2, 22E2 chassis)  648 9-13 

.0022 mid, 600 V, paper 123M chassis)  64B 9-17 

C420 5330 mmfd, mica ( 22C2, 22E2 chassis)   65B 21-331 
(270 mmfd, mica ( 23A1 chassi s)  65B 21-271 

C421 
5680 mmfd, mica ) 22C2, 22E2 chassis)  65B 21-681 

(.01 mid, 400 volts, paper ( 23A1 chassis)  64B 9-13 

C424 Electrolytic   See C213C 

.25 mid, 600 volts, paper 

C426 { ) 22C2, 22E2 chassis)  64B 5-3 
M1 mid, 400 volts, paper ( 23A1)  64B 9-13 

{ 
.02 mid, 400 volts, paper 

C427 ) 22C2, 22E2 chassis)  64A 2-9 
.047 mid, 400 V, paper 123A1 chassis)  64A 2-14 

500 mmfd, 20,000 volts, ceramic 
122C2, 22E2 chassis)   658 18-5 

C429 
500 mmfd, 30,000 volts, ceramic 

I. 123A1 chassis) 65B 18-8 

1 47 mmfd, 5%, 1,500 volts, mica 
122C2, 22E2 chassis)  65B 1-64 

C43° 140 mmfd, 5%, 1,500 volts, mica 
(23A1 chassis)   65B 1-74 

C435 Electrolytic  See C407B 
C436 150 mmfd, min, ceramic 65C 10-10 

C501 Electrolytic 
C502 Electrolytic   
C593 Electrolytic   
C504 Electrolytic   

13715 5,300 ohms, 5 watt, candohm 61A 3-16 C505 Electrolytic 

• Component may be part of couplatt», part number 63136-3. Order exact duplicate in individual components. 

§ Component may be part of couplate, part number 63B6-2. Order exact duplicate in individual components. 

See C307C 
See C407C 
See C408C 
See C408B 
See C307B 
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MODELS 228DX16, 228DX17, Ch. 23A1 

COILS, TRANSFORMERS 
Syro. Description Part No. 

L401 Horizontal Lock Coil 
(includes C41.8, R431) 

for 22C2 and 22E2 chassis 94A 17 

for 23A1 chassis  94B 48-1 

1402 Width Control Coil 
for 22C2 and 22E2 chassis 94A 39-1 
for 23M chassis  94A 56-1 

L403 Horizontal Linearity Coil 
for 22C2 and 22E2 chassis 94A 28 
for 23AI chassis  94A 55-1 

I Focus Coil 
for 22C2 and 22E2 chassis 69D 117-3 

for 23A1 chassis  69D 117-10 
(includes plug M404) 

1501 Filter Choke (2 Henry) 74B 18-6 

L502 Filter Choke (6 Henry) 74B 18-5 

1202 Audio Output Transformer 
for 22C2 chassis  79C 33-3 

for 22E2 chassis  79C 334 
for 23A1 chassis  79C 33-5 

T402 Vertical Output Transformer 
for 22C2 and 22E2 chassis 79B 40-1 

for 23A1 chassis  79B 43-1 

T403 Deflection Yoke 
for 22C2 and 22E2 chassis 94C 30-1 

(includes R412, R4I3, R445 and C430) 

for 23AI chassis 94D 54-1 
(includes R412, R413, R445, C430 
and plug M406) 

T404 Horizontal Output Transformer 
for 22C2 and 22E2 chassis 79C 38-1 
for 23A1 chassis 79D 44-1 

T501 Power Transformer 
for 22C2 and 22E2 chassis 80C 26-1 

for 23A1 chassis 80C 36-1 

MISCELLANEOUS CHASSIS PARTS 

%lot. Description Part No. 

M201 Speaker Socket  88A 5-6 

M202 Speaker Plug  88A 5-5 

M203 Speaker  See Cabinet Parts List 

M204 Speaker  See Cabinet Parts List 

M205 Speaker Plug  88A 5-5 

M206 Speaker Socket  Part of M203 

M401 Horiz. Output Fuse 
1/4 Amp. 250 V. ( in 22C2, 22E2) 84A 4-2 

% Amp. 250 V. ( in 23A1)  84A 4-3 

M403 Socket, Focus Coil 87A 44 

M404 Plug, Focus Coil 88A 3-5 

Cover & Insulator ( for 88A3-5 plug) 88A 3-4 

M405 Socket, Deflection Yoke 87A 2-7 

M406 Plug, Deflection Yoke 88B 23-3 

M503 Pilot Light Socket ( includes leads) 82A 11-59 

Clip, Tube Cap 
for 6CD6G tube  88A 16-20 

for 6V3 tube  88A 16-21 

Connector Lead, 2nd Anode, 17" long 88A 16-15 

Pilot Light (#44) 81A 1-5 

Socket, Picture tube 87A 32-8 

PARTS for 27EP4 (27") PICTURE TUBE 

ASSEMBLY 
Sven. Description Part No. 

M403 Socket, Focus Coil 87A 4-4 

M404 Plug, Focus Coil 88A 3-5 

Cover and Insulator ( for 88A3-5 plug)  88A 34 

M405 Socket, Deflection Yoke 87A 2-7 

M406 Plug, Deflection Yoke 88B 23-3 

Board, Deflection Assembly and Tube Mtg.  46D 37 

Bracket 
Deflection Yoke Adjustment  15B 871 

Deflection Yoke Support ( includes rear tube 
support bracket)  A3878 

Focus Coil Mounting  15A 872 

Front Tube Stop  15A 807 

Front Tube Support 
for right side ( facing front) A3788 

for left side ( facing front) A3789 

Rear Base  15C 868 

Cable Assembly, Grounding A3883 
Connector Lead, 2nd Anode, 17" long 88A 16-15 

Insulating Disc, Fibre ( between focus coil 
and deflection yoke) 32A 181 

Insulator Strip, Fibre (support for 2nd 
anode lead)  32A 143 

Ion Trap  94A 15-2 

Lever, Picture Positioning  15B 574 

Nut, for mounting focus coil (# 8-32) 2A 8-18-24 

Nut, for threaded end of tie rod (#8-32) 2A 145-24 

Nut, for tube support strap ( V4-20) 2A 1-23-24 

Rubber Bumper 
for tube stop (:gi" dia. x %" high)   12A 16-3 

for. tube support ( 1" dia. x ee" high)  12A 16-4 

Rubber Channel ( for strap assembly) 
9" long   12A 47-5 

31" long   12A 47-6 

Rubber Pad 
for tie rod bracket ( 11/4 " wide x 31/2" long)  12B 5-37 

for tube support ( 11/4 " wide x VA" long) ... I2A 46-1 
Rubber Strip ( for pict. wind. mtg. bracket)  12B 5-22 

Rubber Support ((or flare of picture tube) 
Rubber Strip Adhesive I 1/4 "xl 1/4 "x31/à") 8 req 15B 5-37 
Rubber Collar   12B 50 

Screw 
for deflection yoke ( #8-32x% wing) 1k 101-1-24 

for mounting deflection yoke adjustment 
bracket and focus coil (# 8-1/4  B.H.M.S.) 85-500-C2-24 

for mounting deflection yoke support 
bracket ( # 10-24x1/2 with 
lockv.asher)  IA 109-31-24 

for mounting focus coil bracket 
(#6x% B.H.M.S.)  85-375-C2-24 

for mounting front tube stop 
(#6-32x1/4 H.H.S.T.)   IA 51-2-21 

for mounting picture positioning lever 
(#6-1/4  B.H.M.S.)  65-375-C2-24 

Spacer Sleeve ( for picture positioning lever)  29A 2-3-24 

Strap Assembly ( includes tie rod brackets 
and 1/4 x20x1" spade bolt at each end) A3879 

Tie Rod (#8-32 threaded end) 28B 65-1 

Washer, Spring ( for mtg. picture positioning 
 4A 5-10 lever) 

TUNING KNOBS and ASSOCIATED PARTS 
Knob, Television Tuning 

black, "DX Range Finder" 33A 
maroon, "Channel" (with gold inserts) 33C 
maroon, "Off-Volume" (with gold inserts)  33C 
maroon, "Picture"  33D 
maroon, "Tuning"  33D 
maroon, "Focus"  33A 

Spring, TV Knob Tension 
for "Off-Volume" knob  18A 43-2 
for "Tuning" knob  18A 43-1 
for "Channel" knob  18A 43-3 

Washer, Fibre 
between Volume and Picture knob 5A 1-36 

23-4 
53-23 
53-24 
88-20 
88-21 
92-3 

CABINET PARTS for MODELS 228DX16, 
228DX17 

These model numbers may have the suffix letter "N". 

228DX16 228DX17 
Description Mohog. Blond 

Back, TV (complete) A3882 A3882 
Bracket, for mtg picture window 
H" wide ( used at sides)   15A 763-1 15A 763-1 
lTle" wide ( used at bottom)   15A 763-2 15A 763-2 

'Cabinet, Wood  • 35E 234-2 •35E 234-3 
*Cabinet Doors ( matched set of 
2 front doors) • 35E 234-50 •35E 234-51 

Carton and Fillers 44B 267 44B 267 
Caster, Swivel  37A 77-1 37A 77-1 
Control Panel ( less door) 23D 133-1 23D 133-1 
Control Panel Door  23D 133-5 23D 133-5 
Control Panel Door Spring  19A 70 19A 70 

CABINET PARTS (Continued) 

228DX16 228DX17 
Description Mahog. Blond 

§Door Catch and Strike Plate Set- 5 footnote below. 
Door Handle  37A 84 37A 84 

tGasket, Sponge Rubber 
for pic. window) 12A 32-13 12A 32-13 

Grille Cloth  36C 3-140 36C 3-141 
Grille, Metal  36C 43 36C 43 

¡Hinge, Cabinet Door ( pair)  See § footnote below. 

Jewel, Pilot Light 82A 10-8 82A 10-8 

Knobs, Tuning See "Tuning Knobs and Associated Parts". 

Light, Pilot #44 8IA 1-5 81A 1-5 
Line Cord and Interlock Socket 89A 22-1 89A 22-1 

Rubber Strip, Adhesive 
(-ètr"x1/4 "x4")  12B 5-22 12B 5-22 

Screw, for mounting control panel 
(#4x1/4 " R.H.W.S. P.H.) IA 7-9-57 IA 7-9-57 

Screw, for mounting TV chassis 
(1/4 -20x11/4 MS.)  IA 67-44-24 IA 67-44-24 

Speaker, 10" PM (M204; in-
cludes 12" leads and plug 
M205)  78C 78-1 78C 78-1 

Speaker, 10" PM (M203; in-
cludes 38" leads, plug M202 
and socket M206) 78C 78-2 78C 78-2 

Speed Nut ( for mtg. speaker)  2B 10-8-59 2B 10-8-59 

Tubing, Plastic ( 11‘4" long, used 
over 19A70 door spring) 96B 19-3-20-0 96B 19-3-20-0 

Washer ( for mtg. speaker) 4B 1-56-24 4B 1-56-24 
Window, Picture, Glass 21B 49-25 218 49-25 
Window Mask, Plastic 23E 134 23E 134 

• To insure proper matching and fit, also specify cabinet manufacturer's code letters ( usually burned or stamped on back rail of cabinet). 
Wood parts are supplied only if old part cannot be repaired; when ordering, describe condition of old part in detail. 

Order these parts using the part number given in Cabinet Hinge Ordering Data, Form No. S379. Otherwise, return old part, or send an 
outline tracing (exact size) of part and note finish ( brass, bronze, etc.). 

t Use only rubber cement when mounting sponge rubber gasket. 

©John F. Rider 
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SCHEMATIC NOTES 

K. etc. indicate alignment points and alignment connections. 
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Figure 21. Top Niew of 23A1 Chasoci, 

CAUTION 

Picture tube 2nd anode voltage can be measured from the 2nd 
anode connector and should be taken only with a high voltage 
instrument such as a kilovoltmeter or a vacuum-tube voltmeter 
with a high voltage probe. 2nd anode voltage is approximately 
19 KV. Proper filament voltage check of the 1B3GT tube may be 
made by observing filament brilliancy as compared with that 
obtained with a 1.5 volt dry cell battery. 

TV VOLTAGE DATA 

(Voltages given on schematic) 

Picture control turned fully clockwise. Channel control set on 
an unused channel. Other front controls set at approximately 
half rotation. Vert. Lin. and Height set at approximately half 
rotation. DX Range Finder control set fully to the left ( at 
position). 

Antenna disconnected from set with terminals shorted. 
• Line voltage 117 volts AC. 

o 

oltages measured with a vacuum-tube voltmeter between tube 
socket terminals and chassis, unless otherwise indicated. 
Voltages at V306 measured from top of socket with tube re-
moved. 
Voltage's markf.c1 with an asterisk • will vary widely with con-
trnl setting. 
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Figure 22. Schematic for 23A1 Television Chassis. 

NOTE: TIO,, appliey only to chassis o titilo are nut clamped 0/111 a rim number. 

WAVEFORM DATA 

(Waveforms given on schematic) 

Waveforms taken with Picture control set fully to the right, all 
other controls set for normal picture (in sync). Important: in' 
correct adjustment of the DX Range Finder control will cause 
waveform distortion. DX Range Finder should be at zero setting. 
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NOTE: Both 16" and 17" rectangular glass picture tubes are used 

They require different mechanical mountings and mask and there-
fore are not interchangeable. When replacing tubes in service use identical 
tube sizes. 

Radio Frequency Ranges  

Channel 
Nurnber 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Channel 
Freq. MC  
54-60 
60-66 
66-72 
76-82 
82-88 
174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

Power Supply 
Speaker - 
Speaker - - - - - 
Speaker - - - - - - - - 
Voice Coil Impedance 
Receiver Antenna Input Impedance 

Electrical and Mechanical Specifications 

Picture Carrier 
Freq. MC  
55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Tube Complement  
1) 6AG5 or 6BC5 
2) 6J6 
3) 6AU6 or 6BA6** 
4) 6AU6 
5) 6AL5 
6) 6AV6 
7) 6V6GT 
8) 6AG5 or 6BC5 
9) 6AG5 or 6BC5 

10) 6AG5 or 6BC5 
11) 6AL5 

(V1) 
(V2) 
(V3) 
(V4) 
(V5) 
(V6) 
(V7) 
(V8) 
(V9) 
(V10) 
(V11) 

Sound Carrier Receiver 
Freq. MC Freq. 

59.75 81 
65.75 87 
71.75 93 
81.75 103 
87.75 109 

179.75 201 
185.75 207 
191.75 213 
197.75 219 
203.75 225 
209.75 231 
215.75 237 

105-125 volts 60 cycles 240 watts 
5" PM 1.0 oz. Alnico 5 
10" PM 3.16 oz. Alnico 5 
12" PM 4.64 oz. Alnico 5 
3.2 ohms at 400 cycles 
300 ohms balanced 

RF Osc 
MC 

Function  
RF Amplifier 
RF Oscillator and Converter 
1st Sound IF Amplifier 
2nd Sound IF Amplifier and Driver 
Sound Discriminator 
1st Audio Amplifier 
Audio Output 
1st Fix and Sound IF 
2nd Fix IF Amplifier 
3rd Fix IF Amplifier 
Video Detector, Automatic Gain Control 

12) 12AU7 
13)*16KP4/16RP4 
14) 6SN7GT 
15) 12BH7 

(V12) 
(V13) 
(V14) 
(V15) 

* On 17" Models use 17BP4/17BP4A 

** When a 6BA6 is used in V3 position 
1500 mmf condenser. 

Tube Complement (Continued)  
16) 6SN7GT 
17) 6BQ6GT 
18) 1B3GT 
19) 6W4GT 
20) 5U4G 

Picture Intermediate Frequencies 
Picture Carrier Frequency 
Accompanying Sound Traps 

Sound Intermediate Frequencies  
Sound Carrier Frequency   

R1 

and Sync Limiter 
1st and 2nd Video Amplifier 
Kinescope ( Picture Tube) 
Sync Amplifier and Separator 
Vertical Oscillator and Vertical Output 

(cathode bias resistor) is bypassed with a 

(V16) 
(V17) 
(V18) 
(V19) 
(V20) 

Function  
Horizontal Oscillator and AFC 
Horizontal Output 
High Voltage Rectifier 
Damper 
Power Supply Rectifier 

 25.75 MC 
 21.25 MC 

21.25 MC 
Sound discriminator band width (between peaks) - - - 350 KC 

Operating Controls (front panel) 
Channel Selector 7 
Fine Tuning   Dual Control Knobs 
Power Switch and Volume 
Contrast (Picture) Control   Dual Control Knobs 
Horizontal Hold   
Vertical Hold 
Brightness 
Focus   

OFF- ON SWITCH AND SOUND 
(TURNS SET "Ote OR " OFF • AND ADJUSTS 

LOUDNESS OF SOUND ) 

PICTURE CONTROL 
(VARIES PICTURE CONTRAST 

LIGHT OR DARK.) VERTICAL HOLD  
(Drops UP OR DOWN 
MOTION OF PICTURE.) 

HORIZONTAL HOLD 
(STOPS SIDE To DID 
MOTION OF PICTURE ) 

Non-Operating Controls 
Width   

Single Control 
Single Control 
Single Control 
Single Control 

BRIGHTNESS 
(SETS PICTURE BRILLIANCE, 

BACKGROUND.) 

CHANNEL SELECTOR 
(SELECTS AND INDICATES CNANNEL ) 

FINE TUNING 
(TUNES FOR NEST SOUND QUALITY ) 

Rear screwdriver adjustment. 
Height   Front chassis screwdriver adjustment. 
Horizontal Linearity   Rear chassis screwdriver adjustment. 
Vertical Linearity   Front chassis screwdriver adjustment. 
Horizontal Drive   Rear chassis screwdriver adjustment. 
Horizontal Oscillator Frequency 

(Fine)  Rear chassis screwdriver adjustment ( L16). 
Horizontal Oscillator Frequency 

(Wave Shape)   Bottom chassis screwdriver adjustment ( L17) 
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MODELS 1C72 1T71, Ch. TA 

Horizontal Locking Range - - - - Rear Chassis screwdriver adjustment. 
Focus Coil   (Top chassis) lever adjustment for centering 

of raster. 
Ion Trap Magnet  On neck of picture tube. 
Deflection Coil  Top chassis wing screw adjustment. 

ALIGNMENT 
Equipment Required  

1) RF signal generator to provide the following accurate frequencies. 
If the accuracy of the generator frequencies is not known, some type of 
crystal calibrator should be utilized to check the correct settings of the 
RF generator for each particular frequency. 

(a) 4.5 MC Video Amplifier Trap 

(b) 

(e) 

IF Frequencies  
21.25 MC 
22.25 MC 
22.5 MC 
23.0 MC 
26.5 MC 
25.0 MC 
25.75 MC 

Sound IF, Sound Discriminator and Sound Traps 
Converter Coil 
Marker Frequency 
First Fix IF Coil 
Second Pix IF Coil 
Third Pix IF Coil 
Picture Carrier Marker 

RF Frequencies  

Channel Number 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Picture Carrier 
Freq. MC  

55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

(d) Output on these ranges should be adjustable and capable 
of providing at least . 1 volt. 

2) Electronic Voltmeter 
3) Cathode Ray Oscilloscope, 3" minimum screen 
4) RF Sweep Generator, meeting the following requirements: 

(a) Frequency Ranges  
18 to 30 MC., 1 MC. sweep 
40 to 90 MC., 10 MC. sweep 
170 to225 MC., 10 MC. sweep 

(b) Output adjustable to . 1 volt. 

width 
width 
width 

Sound Carrier 
Freq. MC  
59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

The chassis may be removed from the cabinet with the. kinescope tube in place 
and servicing and alignment work can be accomplished without removing the 
kinescope tube. This work is most conveniently performed by placing the chassis 
on its left side ( power supply cage resting on work bench) and the controls facing the 
operator. 

To remove chassis from cabinet remove 
(1) Line cord from power outlet 
(2) Masonite back 
(3) Antenna Lead-in from terminal posts 

(4) Speaker plug from rear of chassis 
(5) Knobs from front of cabinet 
(6) Four mounting screws and washers from bottom of cabinet 

In sliding chassis out of cabinet be careful that the kinescope tube does 
not strike against cabinet or any other obstruction. 

Order of Alignment  

When complete receiver alignment is necessary it should be performed 
in the following sequence. 

(1) 
(2) 

(3) 
(4) 

(5) 
(6) 

Pix IF Traps 
Sound IF Transformers 
Sound Discriminator 
Fix IF Coils 
Retouch Pix IF Transformers 
4.5 MC Trap 

After removing chassis from cabinet, connect power and speaker plugs. 

If a local station is not operating on channel #9 set the tuner to this 
channel, turn on power switch and proceed as follows: ( If #9 is a local station 
channel use channel #8 or # 10). 

Picture I- F Trap Adjustment  

Insert 100,000 ohm resistor in series with hot lead of electronic voltmeter and 
connect to Pin #7 of V11 with meter range switch set to lowest scale and observing 
polarity for negative readings. 

Couple hot lead of RF SignalGenerator to converter tube V2 by means of a 
loop consisting of two turns of insulated hook-up wire. Connect ground lead of 
RF Signal Generator to chassis. 

Note: If the converter tube V2 is shielded - remove shield. 

Set the generator frequency accurately to 21.25 MC, and adjust L7 cathode 
sound trap ( see tube and trimmer layout drawing) for minimum reading on voltmeter. 

By means of a clip lead, short circuit condehser C26 on cathode trap. 

Increase generator output to maximum ( recheck 21.25 MC generator setting) 
and adjust L5 for minimum reading of voltmeter. 

Sound IF Transformer Adjustment  

Change hot lead connection of electronic voltmeter (with 100,000 ohm resistor 
connected in series) to terminal marked "C" of sound discriminator transformer. Re-
duce output of the signal generator to give approximately 2 volts reading on voltmeter 
scale. 

Adjust LI and L2 for maximum reading. 

Sound Discriminator Adjustment  

Change hot lead connection of voltmeter to pin # 1 of V5 and adjust L3 for 
zero reading on voltmeter. This zero setting is very critical and the adjustment 
must be made with extreme care. 

Repeat adjustments for L2 and L3 in the same manner indicated above. 
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Fix IF Coil Adjustment  

Connect hot lead of voltmeter to pin # 7 of V11 and adjust the following 
slugs for maximum output at frequencies indicated: 

L301  „ 22.25 MC 
L4 ( Bottom of can) 
L6 
L8   

- - - 23.0 MC 
 26.5 MC 

25.0 MC 

If oscillation occurs during alignment, temporarily lower frequency of L8 by 
turning screw clockwise until screw projects approximately 711-n . After properly 
adjusting L301, L4 & L6 then set L8 to proper frequency. Oscillation is evidenced 
by high reading on voltmeter (- 10v to - 20v) with signal generator OFF and no signal 
coming in through the antenna terminals. 

Retouch Fix IF Transformer  Adjustment  

Disconnect RF signal generator leads and connect hot lead of sweep generator 
to coupling loop on converter tube and ground lead to chassis. 

Connect vertical input terminal of oscilloscope to pin # 7 of VII ( Fix Dectector) 
and connect ground lead of scope to chassis. 

Connect i V flashlight battery with positive terminal to chassis and negative 
terminal to # 2 pin of VII. 

Set tuner to channel 9 unless local station is operating on this frequency, in 
which case an adjacent channel should be used. 

Set sweep generator frequency to IF sweep on the 20 to 30 MC range. 

Adjust sweep generator output to produce a curve on the scope which is 
approximately 2/3 of the screen diameter. 

Loosely couple output of RF signal generator to hot lead of sweep generator 
and set frequency of RF signal generator to 25.75 MC ( marker). 

Curve shown on scope should be similar -to the standard response curve shown 
below. For proper setting of the pix carrier the 25.75 MC marker should appear 
on the curve at a point approximately 50% to 60% of the vertical height of the curve. 

To obtain this setting retouch L6 and L8. 

Reset RF signal generator frequency to 22.5 MC and retouch L301 and L4 for 
correct positioning of marker on shoulder of curve. 

The curve may now be flat topped by retouching L8 81. L4. 

Recheck setting of 25.75 MC marker to make sure 
on curve. 

Disconnect bias battery. 

that position has not shifted 

Note: If the curve cannot be made to appear as above due to a local station or other 
interference, or multiple markers appear, remove ( V1) 6BC5 RF tube from tuner. 

Tuner Adjustments for Models  using Tuner Part #CL- 2262  
Note: Before making a complete tuner adjustment it is essential that the Sound I.F. 
and discriminator circuits be aligned at their proper frequencies as described above. 
WHEN CHANGING THE CONVERTER TUBE IT IS NECESSARY TO REALIGN THE 
OSCILLATOR ADJUSTMENT ON ALL CHANNELS WITH THE V2 TUBE SHIELD IN 
PLACE. 

RF and Converter Alignment  

1) Set channel selector switch to # 12 
2) Connect oscilloscope through 10,000 ohms to test point on tuner ( bare 

tinned copper loop wire located between VI and V2) 
3) Set fine tuning control at approximate mid- point of its tuning range. 

Temporarily connect jumper wire from pin # 7 of V11 to chassis. 
4) Feed Sweep generator into antenna terminals, sweeping channel 12. 
5) Adjust C301, C302, and C304 for flat top response curve. Check pic-

ture and sound carrier markers corresponding to frequencies shown 
on Page 2 for all respective channels. 

6) Remove jumper from pin #7 of V11 to chassis. 

Oscillator Alignment  

1) Set channel selector switch to # 12 
2) Connect signal generator to one antenna terminal and ground. Set to 

sound carrier frequency 209.75 MC. 
3) Connect electronic voltmeter to pin # 1 of V5 ( 6AL5) sound discriminator. 

4) Adiust C303 for zero reading on electronic voltmeter between a positive 
and negative peak. 

5) Check all channels for zero reading on voltmeter. It is usually not 
necessary to make any further adjustments. If it is found necessary to 
touch up the oscillator coils, the following procedure should be observed. 

Oscillator Coil Touch-up 

(a) 
(b) 

(c) 
(d) 

Center fine tuning control, as described in Note A below. 
Place a non-metallic screwdriver through opening, and adjust 
oscillator coil on channel 12 ( L312) 
Turn channel selector switch to channel 13 and adjust L313. 
This adjustment can be repeated for all channels or if necessary 
on any single channel. 

ADJUSTMENTS 

Ion Trap Magnet Adjustment:  

Turn the brightness control fully clockwise and the contrast control fully 
counter- clockwise. Adjust the ion trap magnet by moving it forward or backward 
and at the same time rotating it slightly around the neck of the kinescope until the 
raster on the screen is brightest. Reduce the brightness control setting until the raster 
is slightly above average brilliance. Adjust focus control until the line structure of 
the raster is clearly visible ( sharp). Readjust the ion trap magnet again for maximum 
raster brilliance. The final touches on this adjustment should be made with the 
brightness control at the maximum position with which good line focus can be maintained 
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Focus Coil Adjustments:  

The focus coil is mounted within a frame to permit movement about its 
horizontal and vertical axis. The four wing nuts holding the focus coil to the frame 
are tightened at the factory to prevent movement during shipment. Upon installation 
of the receiver these wing nuts should be loosened and then adjusted finger tight. 
Centering of the picture within the mask is accomplished by gently moving the lever 
Welded to the focus coil up and down or from left to right until the entire raster or 
picture is visible on the screen. 

Deflection Yoke Adjustment: 

If the lines of the raster are not horizontal or squared with the picture 
mask, loosen the deflection yoke adjustment screw and rotate the deflection yoke 
until this condition is obtained, and retighten the yoke adjustment screw. 

If neck shadow is evident or the corners of the raster are dark, the deflection 

Horizontal Oscillator 

The horizontal oscillator is adjusted at the factory to provide the wave 
shape shown on the follow ing page and norma lly can be adjusted by means of the 
horizontal frequency threaded brass screw ( L16 ) at rear of chassis, and by means of 
the horizontal lock trimme r ( C57) . 

(a) Turning the ho rizontal lock trimmer (C57) clockwise decreases the range 
of the horizontal hold contro l, and turning the trimmer counter- clockwise 
increases the range of the hold control. Normal setting is about one turn 
counter- clockwise from the tight pos ition. In " Fringe" or weak signal 
areas the trimmer may be set two turns counter-clockwise from the tight 
position resulting in somewhat better range on the hold control. 

(b) Turning the horizontal frequency screw (L16) clockwise lowers the frequency, 
(bars sloping downward to left) . Turning the screw counter-clockwise in-
creases frequency (bars sloping downward to right). 

yoke must be moved forward as far as poss ible and the wing screw retightened After Adjustment of Horizontal Osc illator (w ith the use of an oscilloscope) 
observing that the picture tube is brought forward as far as possible to rest against the 
two tube stop brackets, loosen the four screws holding the rear tube support bracket to 
the chassis and move the entire bracket forward so that the rubber cup presses firmly 
against the cone of the picture tube. Where an additional reinforcing bracket is used to 
hold the rear tube support to the high voltage power supply cage it will be necessary to 
remove the power supply cover and remove the mounting screws in the bracket prior to 
making the above adjustment. After the rear tube support bracket has been properly 
adjusted and the screws retightened the reinforcing bracket can be reassembled using 
another set of mounting holes on the side of the power supply cage which will maintain 
a firm pressure of the rubber cup against the cone of the picture tube. 

Note A - The mid- point of the fine tuning range is attained when the point of the bakelite 
cam (which is attached to the fine tuning control) faces directly downward.) 

ADJUSTMENT WING NUT 
FCR DEFLECT ION YOKE 

FOCUS COIL MOUNTING 
ettGlours (4). LOOSEN 
FIRST AND SET TO FINDER-
TIGHT BEFORE OPERATING 
PICTURE CENTERING LEVER 

ION TRAP 
(BEAM BENDER) 

PICTUFE CENTERING 
LEVER 

Check of Horizontal Oscillator Alignment  

(Any adjustments or check of horizontal oscillator alignment should be made 
after a fifteen to thirty minute chassis warm-up period.) 

Obtain a test pattern and turn the horizontal hold control to the extreme 
clockwise position. The picture should remain in synchronization or shift slightly to 
the right with the blanking bar becoming visible. The blanking bar may be unstable 
and move from side to side. Turn hold control counter- clockwise and the picture 
should remain in synchronization unless the signal is weak and in which case 3 or 4 
bars may be seen sloping downward to the left. 

If the receiver behaves in this manner and the test pattern is normal and 
stable, the horizontal oscillator is properly adjusted. Skip the " Adjustment of 
Horizontal Oscillator" and proceed with Height and Vertical Linearity adjustments. 

1) Allow set to warm up to operating temperature. Select station operating 
normally. 

2) Connect vertical input lead of oscilloscope to terminal "C" of horizontal 
oscillator transformer ( TR-2294) and ground oscilloscope to chassis. Set 
frequency of scope to approximately 5 KC. 

3) Set horizontal lock trimmer (C57) one turn from tight. 
4) Short terminals "C" ez"D" on TR-2294 by means of clip lead. 
5) Set horizontal hold control at maximum clockwise rotation. 
6) Adjust horizontal frequency screw ( L16) until picture falls into sync. 

Then turn screw slightly counter-clockwise until blanking bar shows, 
or three or four bars show sloping downward to right. 

7) Remove short from terminals "C" &"D" of TR-2294 and adjust screw ( L17) 
at terminal end of TR-2294 (under chassis) until wave shape as observed 
on scope is like that shown in sketch. 

NOTE: Due to variations in oscilloscope input characteristics it may 
be necessary to insert a 50,000 ohm resistor in the vertical input lead. 
This will prevent the loading of the scope from affecting the frequency of 
the horizontal circuit. 

8) Some further adjustment of horizontal frequency screw ( L16) may be 
necessary to keep picture in sync while L17 is being adjusted for proper 
wave shape. 

9) Remove scope from terminal "C". 
10) Turn horizontal hold control through entire range. Picture should remain 

in sync except in clockwise position when "blanking bar" will appear, or 
two or three bars will show sloping downward to the right. 

11) If picture falls out at left or condition described in " 10" is not obtained, 
adlust horizontal frequency screw ( L16) slightly. Observe paragraphs " a" 

b" under " Horizontal Oscillator" 
NOTE: Some manufacturers types of 6SN7GT may perform better than 

others fn the horizontal oscillator socket and excessive drift of the horizontal 
oscillator circuit may be caused by a weak or defective 6SN7GT tube. 

After the horizontal oscillator circuit has been adjusted in the manner out-
lined above, any subsequent touch-up may be made with the horizontal 
frequency screw L16. 

Caution: It is important that the picture be centered in the mask properly 
with the horizontal hold control in the mid- position, otherwise the set user 
may attempt to center the picture by means of the hold control. Under this 
condition the control may be on "edge" and impulse noise or change of 
camera will cause the picture to fall out of synchronization. 

t7
-
4
 I. 
3
9
V
d
 A

l.
 

© John 11'. Rider 



Mao (Rowdo) SHARP 

ADJUST LI7 FOR 
EQUAL HEIGHTS OF 
ROUND AND SHARP 
PORTIONS OF PULSE. 

that the lead-in wire be folded and held in place by tape or a rubber band. In some cases 
reception can be improved by changing the location of the receiver in the room. 

Note: The text in this manual applies to television receivers wired in accordancE 
with enclosed schematic diagram DG- 2346-1. 

TUBE AND TRIMMER LAYOUT 

Height and Vertical Linearity Adjustments:  

Adjust the height control until the picture fills the mask vertically. Adjust 
vertical linearity until the test pattern is symmetrical from top to bottom. 

Adjustment of one control will require readjustment of the other. Then 
adjust focus coil lever to align the picture within the mask. 

Width, Drive and Horizontal Linearity: 

Turn the width control L19 (accessible through a hole in the rear of chassis) 
clockwise until the picture fills the entire width of the tube. Adjust the trimmer " hori-
zontal drive" C67 ( rear of chassis) to give the best degree of brightness and linearity. 
Adjust the horizontal linearity control L18 ( rear of chassis) for best linearity of the 
right half of the picture. Readjust the width control until the picture fills the mask and 
again adjust the focus coil lever to align the picture within the mask. 

NOTE: It is advisable to adjust both the height and width of the 
picture to a size slightly larger than the mask opening so 
that during periods of low line voltage or subsequent aging 
of tubes adequate deflection to fill the mask opening is obtained. 

IMPORTANT: 

FOCUS: 

The horizontal oscillator frequency must be checked for 
proper range of horizontal hold control after any adjustment 
of horizontal drive (C67) and horizontal lock (C57) trimmers. 
Some interaction is present between these trimmers and any 
adjustment of either one will usually require resetting of the 
horizontal frequt.. cv adjustment screw ( L16). 

Adjust the focus control for maximum definition of the vertical 
wedge of the test pattern and uniform focus over face of picture tube. 

Sensitivity Switch  

A two- position switch is provided at the rear of the chassis for increasing 
the gain of the receiver which may be required for proper operation in fringe areas. 
Where sound and picture reception is weak with the sensitivity switch set in LOCAL 
position, switching to " FRINGE" position will improve the performance of the receiver. 

Phono-Television Switch  

A two- position slide switch is provided at the rear of the chassis together 
with a pick-up socket for plug-in of an external record changer. 

Built- In Antenna 

All models are equipped with a built-in antenna which will provide satisfactory 
-eption in many locations. In areas of weak reception an outside antenna will substan-

improve the performance of the receiver. An antenna post is provided at the rear of 
-is and is accessible through the opening in the masonite back to permit the con-

outside aerial. The built-in antenna is normally connected to the antenna 
lust be disconnected when attaching the outside aerial. To prevent the lead-in 

ae built-in antenna from contacting chassis parts and tubes it is recommended 
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MODELS 1C72 1T71 Ch. TA 

rouble: 

Remedy: 

Trouble: 
Remedy: 

Trouble: 

Remedy: 

Trouble: 

Remedy: 

Fuse blows on line voltage surge, etc. resulting in mall picture, 
fold over on both sides and damping bars. 
Remove fuse from present circuit and then remove green lead from 
terminal #1 on TR-2293 horizontal output transformer and connect 
to #8. Connect fuse between #8 and #1. Remove yellow wire from 
#8 and connect to #7. Dress fuse away from high voltage termin-

als. 

Insufficient width. 
Connect an . 05-400 volt condenser across width control ( terminals 
#5 and #6 on transformer). In severe cases of low line voltage, 
etc. a . 1-400 condenser may be used. Change 6BQ6GT. 

Vertical retrace lines visible at low contrast. Nay be due to 
low transmitter sync level, or variations in picture tube charac-

teristics. 
Connect . 05-600 volt condenser from green lead of vertical output 
transformer ( TR-2189) to yellow lead ( pin #11 V13 Kinescope). 
These leads run to adjacent tie points on terminal strip near 
vertical output transformer. 

Beat interference, hash in picture or sound, or separation of 
sound and picture on high band. Oscillation in sound I.F. 
Ground cathode resistor ( R1 150 ohms) directly to center shield 
of V3 socket 1st sound IF amplifier, instead of terminal strip 
ground. Connect 1500 mmf ceramic condenser between pin #7 cath-
ode and socket center shield. Check alignment of sound IF, sound 
traps, and distriminator. 

1.Tube Changes  
Due to the critical shortaze of 12AU7 tubes, the first and second video 
amplifier V12 will at times be replaced by a 6SN7GT tube. Due to inabil-
ity to obtain adequate supplies of 12BH7 tubes, the vertical oscillator 
tube V15 is now being replaced by a 6SN7GT and all further production will 
use the latter type of tube. 

2. Circuit Change  
Condenser No. C18 . 01/600 volts is being returned to the 6V6 screen, pin 
#4 instead of ground to reduce possibility of voltage breakdown. 
Resistor No. R50, 6.8 Meg. going to the vertical hold control is not being 
used in all sets. It is often eliminated for better range of the vertical 

hold control. 

3. Horizontal Tearing ( Defective Parts)  
If tearing occurs, especially in fringe areas resulting in a distorted pic-
ture, when contrast control is advanced, check for a short, leaky or open 
.05 condenser ( C37) and low capacity in 220 MMF mica condenser (c38). 

4. Color Converter  
A color converter socket is now being wired in on the rear 
for use with color converters -- when available. 

5. Underwriters' Changes 
In accordance with U/L requirements, a 120,000 ohm 1 watt resistor is 
being placed across condenser C148 in the primary of the power transformer 
-- connecting one side of the A.C. line to ground. 

of the chassis 

6. Picture Width 
To increase picture width for low line voltage areas, a . 05/600 W.V. paper 
condenser is now used on all models across terminals 5 and 6 of the flyback 
transformer TR-2293. 

7. Vertical Height  
To improve vertical height, try replacing the vertical output tube V15 
which may be either a 6SN7GT or a 12BH7. As noted in paragraph one, both 
6SN7GT and 12BH7 have been used in V15 socket. 
Due to resistor shortages, R55 and R56, 3300 ohms each respectively in 
series have been replaced on some receivers by one 6500 ohm 5 watt wire 
wound resistor. To obtain increased height where R55 and R56 are used, 
short out either one of them. Where a 6500 ohm resistor is used, shunt 
another 6500 ohm 2 to 5 watt resistor across the present one or replace it 
by 8 3300 ohm 2 watt resistor. 

8. Width Control  
Due to the scarcity of power transformers, Olympic Part No. TR-1966, it has 
been necessary to substitute another specification TR-1688 giving slightly 
lower B+ voltages. On all models where TR-1688 have been substituted and 
to secure sufficient width, the width control has been removed from the 
circuit by connecting both width control leads to terminal #1 of the 6BQ6GT 
tube. ( V17 socket). 
If it is necessary tc reduce the width of the picture, restore connections 
of the width control by re-wiring to terminals 5 and 6 of the flyback trans-
former. 

9. Vacuum Tubes  
It appears that component parts manufacturers standards Wye been apprec-
iably lowered lately. Therefore -- always check tubes first in case of 
performance and operation troubles. Some manufacturers types are better 
than others especially in 6BQ6 and 6SN7 types. 

10. Resistors  
Because of the critical shortage of this item, we and other manufacturers 
are compelled to develop new sources of supply even using resistors of 
foreign manufacture. While foreign resistors are properly rated as to 
wattage and resistance, the majority of them are of the un-insulated type. 
In production, these resistors are dressed away from contact with other 
parts. Transportation shock may cause them to shift, causing shorts. In 
case of trouble, check for short circuits and re-dress resistors so that 
they do not touch adjacent parts or components. 

11. Horizontal Tearing ( Modification) 
When tearing of picture occurs at high or medium contrast control setting, 
R36 1000 ohm should be reduced to 700 or 800 ohms. When tearing or dis-
tortion occurs at low contrast setting R36 is too low and should be inc-
reased to 1200 ohms. 

Production Changes  

Pix Width: R76 56,000 ohm 1 watt resistor changed to 22,000 ohm +20% 
1 watt. 

Pix Height: R55 and R56 3,300 ohm 2 watt, ( actually 6500 ohm 10 watt in 
production) replaced by one 3300 ohm 2 watt. A parallel re-
sistor combination may be used as an equivalent of a 3300 
ohm 2 watt resistor. 

John F. Rider 
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BRIGHTNESS 
CONTROL 

+160v.  
PHONO. 
a 

5007 

6BL7/GT 
V17 

VINT OSC • 0(51 OUTPUT 

3,300A 

5 KA 

VERTICAL OUTPUT YOKE 
TRANSFORMER VERTICAL DEFLECTION COIL 

C59 
ES / 400 V. 

VERT. LINEARITY 
CONTROL 

It 
2 

NIN 
‘ne 
rc. 

0 g 
o 

o 

o 
f•-• 

) •••• • 

R59 560 
56011±10% S6011610% 

O 

SN7iGT 
V 18 

• • cI NON'S plc 
HORIZONTAL OSCILLATOR 
COIL PART NO TR-2 29 4 

1117Sr. 

INV 

IT 
0 

co; 
nit O 

L16 17 

0,0 
P-
err, 

N 
ID 

Re 

77e81 

C75 
1601111210% 

0.0.700.1 

ID - 

50 Kfl 

KORIZ HOLD 
CONTROL 

C78 
.00S/600V 

 II 

NORIZ DRIVE 
CONTROL 

C67 

6BG6-G 
V19 

004.2 OUTPUT 

6.000 O PULSE 
00501 NISIONI 

50 -37opyf 

C79 
.0022/600v AS% 

R85 
47,0 

-Ito 

C8) 

.05/600 

1170V 

=I trill 
4 

G3e 
8 co • 

-90V. 

1E13/GT 
V20 

RICH VOLT•il. xECT.I.(11 

PART Nt T11.2293- I 
40111Z OUTPUT II 
HIGH VOLTAGE 
TRANSFORMER 

24013 0 

ON. Zig  

AMP a  

e__ FUSE 
o 

•6«. 

01 
o 

Ng 
co gun. 

O 

o 
0 v. 
as 

11,1100v. 

0  3.611 

; 
61.14/GT 

V2I 

LIT g  
•-4•0 V 

YOKE 
HORIZONTAL DEFLECTION eon. 

7 4 11  

L 19 

L18 
0 0 

NORIZ LINEARiT1 

CONTROL 

00 
WIDTH 

CONTROL 

ORS 

Description 

4 8200/35/100n, vol. div. 
5 1125/610n, vol. div. 

CABINETS & ACCESSORIES 

Part No. Description 

CA-2422 
KN -2545 
KN-2546 
KN-2547 

L50 6 

• C II4 .05/400 V. CONDENSER 

USED ON SOME YODELS. 

Cabinet - console w/full doors 
Knob - blonde chan. selec. 
Knob - blonde fine tuning 
Knob - blonde volume 

o+ cog 
rce 2 

086. 

• 500V. 

NOTE 5. ON MODELS BEARING SERIAL NUINIEll 14-804,170 TO 

e'Cr 5511,600 CONDENSER C4111 IS CONNECTED TO PIN • OF 
o 

V16 INSTEAD OF POINT ( JUNCTION OF C 41 • R3S) 

CHANGE MADE TO CORRECT WEAVING OR DISTORTION OF PICTURE. 
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MODELS 1C72, 1T71, Ch. TA 
A9171(11111A Fern 

.11-1,18,11 

o 
—à 

o 
W) 

6AG5 
0N 

6BC5 
VI 

6J6 
NE 

R.I. Ott.S C•FFNUMIR 

*NILS 

OC 304 
.11 -1.44Mi 

9 

.111-3a11 

ç'... • ONTLINI Of TUINTIT oeittamots 
taLvt (It) 8875 a Frvt (o) 
Ceti 114014. 

- • 
nii71011 scuartos 

tots,/ 

oee 

o 

1,100A 
Yee  

L301 
tt.15 NC. iso 

ROC 

Ito 

6AU6(oft 6BA6) 
V3 

Wien* IF UNLIFICIR 

e 

I MD OSILY 
WINN eats it 
Ian IN v3 
1101,1'10M 

.10 

03 
rye_ ts. 

L I 
SOUND 
IF COIL 

•1•0 

VIOCO IF 

o 

1,1. b. 

+140V. 

FILASKPITS 

ALONG. 41.18411C. 

L4 L5 
PIS IF   
I ACC. 101.010 

MINER 
TRAP = 

00 
we 

in We 

LI 2 CHANNEL R. F. TUNER 
PANT NO. C4. - 4444 

Peet* 
TR/J14P01144111 

10S-120 4.4.0. 
60 CrIOLts 

CONTROLS 

Part No. 

PT -2267 

PT -2268 
PT -2269 
PT-2270 
PT-2271 
PT-2272 
PT -2273 

RESISTORS 

Part No. 

RE-2084 
RE -2627 

Description 

Volume (5000), contrast 
(1 meg) 
Horiz. Hold (50K) 
Vertical Hold (1 meg) 
Brilliance (1/2 meg) 
Vertical linearity (5000 ohms) 
Height (2 1/2 meg) 
Focus (2250 ohms) 

Description 

Vol. div. 15000/1500 ohms 
3300 ohms 10w 

5U46 
V r0 

SII4Tfte 

6.3 V . 40 MOP. 

LL L13 
;;E____„ 

*so INSULATED 
IllOtwrl.0.4st tillN0  

FILTER CROKE 
ten 14104 

ZI eA,140111110 

L15 
FOCUS COIL To 0 6-,  
FOCUS 

CONTROL 

} T11O14  ALL 4 V. TUNIS 
(C4PT 11111114001 

II • 444/117 TWICE 

Y TO RIIIEICOPI rat 

T 1 
444/111T 

11182 
33A 
Yee 

C54 
t toi.WF 

camtrimoms L 

C57 
IO- I5oAl f 

C56 
008/500 V. 

G, 
Vi 

CABINETS AND ACCESSORIES  

Part No. 

CA-2236 
CA-2240 
GL-2030 
KN-2295-1 
KN-2296 
KN-2297-1 
KN-2298 
KN-2545 

Description 

Cabinet - table 
Cabinet - table 
Grille 
Knob - mohog. channel selector 
Knob - mahog. fine tuning 
Knob - mahog. volume control 
Knob - mahog. contrast control 
Knob - blonde chan. selector 

KN-2546 
KN-2547 
KN-2548 
LP-2353 
MP-2303 -1 
MP-2304-1 
PP-2242 

PP-2244 
PP-2245 
SK-1788-1 
ST-2223 
ST-2235•-1 

CInhn r_ Ritlar 
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MODELS 1C72, 1T71, Ch. TA 

,AU6 
V4 

.0 IJ •••5.121001 

I. 
o 

ex 

SN7/GT 
V 111 

•IF S NORIZ CRC 

S1F1LAR PIE IF 

SOUNO DISCRIMINATOR 6AL5 
TRANSFORMES V $ 

21.00 N0 110uNo Cottnlolout512 

06 SMC 
6AG5 
OR 

68C5 
V9 

212,.•10 I ANPL.f8t• 

COIL WOUND 
AROUND RESISTOR 
(RUA DoT) 

6AG5 
R 

L 6 68C5 
V 10 

TRANSFORMER 3RIP,X of ANPLIF.E. 

6SN7/GT 

.05/400 v 

HORIZONTAL OSCILLATOR 
COIL PART 112 IR- 2 2114 

CATHODE 
SOUND TRAP 

21.05 NC 

'SOS. 

C 39 
.005/600 7-

C40 
00S/400 v. 

000/600 V 

HORID MOLO 
CONTROL 

6AV6 
V6 

IP 030010 ANPL12,00 

25.0 MC. 

L 8 6AL5 
SIFILAR FIX. IF 
TRANSFORMER TIMIVI-tt: e' 

VERTICAL OSCILLATOR 
TRANSFORMER 

VERT wcismT 
CONTROL 

C 64 
.005/1100 V. 

 II  

NORIZ DRIVE 
CONTROL 

C67 

SO-STOfelf 

'V 

ere 

L9 

6V6/GT 
V 7 

06010 OUTPUT 

PICTURE 

CONTROL 

12 BH7 
V 13 

Vent 011C. • VERT CARPLIT 

AO V 030 

C 43 
0047/600 o 2 10% 
I -OIS 

VERT HOLD 
CONTROL 

68Q6/GT 
V 17 

»Don OUTPUT 

3,0005 •DL•E 
DO NOT Illattet 

05/400 Y. 

VERT LINEARITY 
CONTROL 

PART NI 1'W 1603 
MOR1Z OUTPUT 6 
HUSH vOLTASE 
TRANSFORMER 

166112. LINEARITY 
CONTROL 

CAPACITORS  

Part No. 

CO-1056 
CO-1915 
CO-2066 

VHF antenna strips for 
Standard Coil Tuners 

VHF oscillator strips for 
Standard Coil Tuners 

Description 

4mf, 450V, electrolytic 
4mmf 1500V, mica 
80/450V, 10/450V, 125/25V, elec. 

AUDIO OUTPUT 
TRANSFORMER 

12 AU7 
V12 

IR•t• I/M(0 ANPLIFilLII 

VERTICAL OUTPUT 
TRANSFORMER 

25/400 v 

1133/GT 

IS 
VISO VOLTA« RECTWND 

WIDTH 

CONTROL 

CO-2067 
CO-2266 
CO-2344 
CO-2560 
CT-2261 
PC-2435 

6 W4/GT 
V 19 

RAMER 

NOTES 

I. ALL RESISTORS * 20% TOLERANCE, Vz WATT, UNLESS 

OTNERMISE SPECIFIED 

2 ALL MICA ANO CERAMIC CONDENSERS * 20 % TOLERANCE, 

UNLESS OTHERWISE SPECIFIED. 

3. ALL VO AAAAAA MEASURED BETWEEN POINTS INDICATED 

AND CNASSIS (EXCEPT WHERE OTHERWISE NOTC01. VOLUME 

CONTROL FULL ON ANO ALL CONTROLS TURNED COUNTER 

CLOCKWISE, USINS AN ELECTRONIC TYPE VOLTMETER- ALL 

vOLTASE READINQS * 15%, MEASURED WITH INPUT VOLTAIS 

OP II? VOLTS, DO CYCLES, A.C. AND WITH NO 15100111Ni 

SISNAL 

4. RESISTOR * 34 WAS 3,300A SW. ON EARLY PRODUCTION. 

SEE 
NOTE ® 

COIL WOUND 
AROUND RESISTOR 

(RUM 00T) 

L12 RECTANGULAR 
IRO h I6KP4 OR I6RP4 

.25/400 

YOKE 
VERTICAL DEFLECTION COIL 

4 venom 

SIII0 A*1016 
1160 

ssontio% 

YOKE 
NONIzoisTat. DEFLECTION COIL 

VIS 

KINESCOPE 

40/450V, 40/450V, 60/200V, elec. 
500mmf 20KV 
50/350V, electrolytic 
20/450V, electrolytic 
10-160mmf & 50-370mmf, trimmer 
Vertical inter. network 



ANTENNA POSTS 

cao  

Cal S11111.0 

o 

e302 
.53144 

6AG5 

6BC5 
VI 

II P 01,1414144 

47 KA 

2„500 

L301 
MSS MC. 1100/1/ 

6J6 
v2 

FLF. 05K. s COIMITell 

55111.0 

UT 
POINT ' 

C 304 
.3-3»uf 

e 

eeeef  
• II 

‘, C303,4 
11-310.11,w 

911-symf'e 

."-OUTLINE OF TURRET CONTAININO 
TWELVE ( It) SETS OF FIVE (S) 
COILS EACH 

STATION 
SELECTOR 

FINE 
TUNIN• 
CONTROL 

O 

• 

AGE 

6AU6 
V3 

le/SONON) IF sISPLIIIIt. 

10114 

• 

'Sit 

003 
ref 

Me, 

crg 

130 

•14011. 

400 V. 

VIDEO IF 

6AG5 
OR 

6B C5 
V 8 

IC PIS IF • 104{.11,144 

Om/. Wm 

+140V. 

•••• 

u o. 

25.015C. EC! 

L4 L5 

FIX. IF  FORMER 
I AM. SOUND TRAP 3 

DC 
!JO 
1Z4, 

é'à 

L 12 CHANNEL R. F. TUNER 
PART NO CL -SISE 

• WITH DEFLECTION YOKE PART NO CL SOIT S CL-1087 - i *I TERMINAL (SLACK LEAD) 
OF DEFLECTION YOKE (HORIZONTAL WINDUPS) IS CONNECTED TO TERN MAL *4 Of 

HISH YOLTASE TRANSFORMER. 
WITH DEFLECTION TORE PART NO. CL-113118 WI TERMINAL (SLACK LEAD) 
or °inform YORE (HORIZONTAL WINDINS) IS CONNECTED To 
TERMINAL*? OF 111014 VOLTAIC TRANSFORMER. 

LIME COM) 

105- ISO V A.G. 
SO CYCLES 

INTERLOCK 

 cii 
SOCKET PLUS ON 

CHASSIS 

ON- OFF SWITCH 
ON SOUND - VOLUME 

CONTROL 

COILS AND TRANSFORMERS  

Part No. 

CK-1346 
CL-1471 
CL-1472 
CL-1502 
CL-1503 
CL-1535 
CL-1536 
CL-2073 
CL-2087-1 
CL-2262 
CL-2300 
CL-2309 
CL-2331 
CL-2427 

Description 

Filter choke 
Sound IF coil 
Cathode sound trap w/75mmf cond. 
Width control 
Horiz. lin. control 
Peaking coil 36µ,h (black dot) 
Peaking coil 120µh (blue dot) 
Peaking coil 250µ,h (green dot) 
Deflection yoke 70° 
Tuner - standard coil 
Focus coil 

Pix IF transformer 
Sound coil 4.5 mc trap 
Filament choke (RF) 

DG-2346 

POWER 
TRANSFORMER 

110.4/ TPIK•P 

SOOT S.C. 4 

5U4G 
V20 

1114011110 

e.44/44•••/,...  

o 
o 

Kw IROY O.K. 

41. 

e 

FILAMENTS 

P.t./111•ca T •• 

III 

e XO INSULATED 
ISSOTLUI DR N SW 1 : NE 

IA' FORM 

FILTER CHOKE 
SEA  

lele 

u• 

L13 

400 X. 

•• 

e2 e 

L15 
FOCUS COIL 

•;;;;' 0000 

FOCUS 
CONTROL 

tit» /1 
WIRE WOUND 

OOP ,AA,A0N, 

O 

• 
eieseus 
Ls; _ 
o 
• 

5V, lase 

»10.. 

3 V . 7.0 AMP. 

4.3 V..1.0•111P 

} TO ALL 4 V. TUSES 
(EXCEPT KINESCOPE 

X • EVE/ST TUSES) 

j- TO KINESCOPE TUSE 
I EVE/ST 

Y 

TR-1469 
TR-1473 
TR-1506 
TR-1966 
TR-2117 

TR-2189 
TR-2293 

TR-2294 

R62 
SICK 33 A  5004. 

RIS I 
39011 10% 

I W. 

me. 
Ina 

O 

V 

C54 

220110f 

C56 6' 

ootAgooie. „0„,, 

MORIZ. L 
cceinel 

C57 
IOISOJJ f 

C55 
ISO 451f 

et 
o 

lei 

Se 

Transformer - disc. 
Transformer - vert ose. 
Transformer - audio output 
Transformer - power 
Transformer - pix IF w/adj. 

sound trap 
Transformer - vert. output 
Transformer - flyback 

Transformer - horiz. osc. 
UHF osc. /ant. strips (pair) 

for S tandard Coil Tuners 

©John F. Rider 



PHONO- TV SWITCH 

5AUci 
.0 .0 a.% rte., 

e c,'•••• 
uer, 

IDUNO DISCRsIMNATOR 
TRANSFuRNER 

I. Il • c 

L2 L3 

6AG5 
OR 

6BC5 
C23 V 9 3°.,
,_ SITFIS IF 0000IFIlS ef 

N7/GT 
V IS 
c • 44061 06c 

r, 

6AL5 
VS 

60066 DeSCR,•66•0301 

EH SMC. 

L 6 6BC5 L 8 6AL5 

.00 400V. / 

6AG5 

6AV6 
en Ve CI3 

v If Awe AeopLoP,E• .01/500V. 

OR [CONC. 

9IPILAR PIE ir 
TRANSFORMER 

6SN7/GT 

NoRIZoorTaL OSCILLATOR 
COIL PART NO TR-125• 

V 10 
morm IFAMPUIICO 

C39 
.000,900 

gr C40 
loo 00490 o v 

0 

''≥ œ> G41 
001,400 v. 

000017 HOLD 
CONTROL 

SIFILAR PIX.. VII 
TNA$IFORWNN V . 

VIERTIC•L OSCILLATOR 
TRANSFORMER 

029 
5•OR * 0% 

COIL WOUND 
AROUND RESISTOR 
(sun SOT) 

6V6/GT 
AUDIO OUTPUT 

644.006104T AAAAAA °RIPER 

H O 

C 43 
0047/400 V A KY. 

VERT NOLO 
CONTROL 

G 64 6B06/GT 
.005/40o v. V17 

00011 001001 

 II 5.000,, Pow 
19 ROT RNA  

NORIZ DRIVE 
CONTROL 

C67 

ir 
30 -370pHf 

04/400v 

7: 

O 

4443v. 

I2AU7 
VIE 

411•1• v.elo Art•LIPMA 

05.06 

PICTURE 
CONTROL 

511 

evvvv 

SPEAKER 

12BH7 VERTICAL OUTPUT 
V15 tRANSPORMER 

VINT. 064 • Vtal. OviPhrt 

VERT. LINEARITY 
CONTROL 

PART 111T11-1193 
Rwuz. OUTPUT I 
WIEN VOLTA« 
AAAAAA OMIER 

HORIZ LINEARTY 
CONTROL 

Knob - blonde fine tuning 
Knob - blonde volume 
Knob - blonde contrast cont. 
TV antenna loop 
Escutcheon - plastic 
Door - plastic 
Safety glass 

Mask - 16" 
Mask - 17" 
Speaker - 5" PM 
Back 

Back 

MISCELLANEOUS 

Part No. 

BP-1700 
FU-1683 
LC-1529 
PL-637 
PL - 1524 
PP -2248 
PP-2352 
SO-638 

Description 

11/400v 

1133/GT 
V le 

new voLTAIMRECT045 

Maul 
I. ALL RilusTORS ite01. TOLERAR« VE RAT T, toRLEse 

°THEIR'« linoWlea 

à ALL MICA AND CERAMIC CONOINIERS 410 % TOUIRARCE, 

Uni.51111 015104001 liPtoefito 

3 ALL voLTAKS MICAIURED NETwEE111 POWYS 1.01CATED 

AND CHASSIS (EXCEPT Irwin «wee« NOTEZ).VOLUMIL 

CONTROL PULL ON All0 ALL CONTROLS TYROL() COUNTER 

CLOCKWISE, US111111 AN ELECTRONIC TYPE VOLTMETER. ALL 

VOLTA« Remeiiiiie WITH INPUT VOLT 

OP 817 vOLTS. 60 cfOLES, A.O. ANC WITH IRO MOON* 

efesiAL. 

4. 01511100 554 WAS 3,300A ER. ON EARL? PROOUCTIOIL 

O. MONO- TV AND SENSITIVITY SWITCH ARE ONLY VIES 

ON 1100ILLS 741,7114 I 747. ON ALL OTNER MODELS ' 

1110TH 114(TCNILS AWE OMITTED AND SIRIUS OF PflOMO-TV 

SIIHTC11 00111RECTIOWS ARE MADE DIRECTLY TO TNE TV 

POSITION. 

4. ON SERIAL imuneeRs -1100,001 TO R-5111,000 MD 9-100,001 

TO 111-404,400, R33 IRS =MOTU TO ETII VOl.11 REITIAD 

OF • 140 VOLTS. 

COIL WOUND 
AROUMO MIZIOSTOR 

(SLOE ROT) 

Lit RECTANGULAR 
I6KP4 on I6RP4 

634 
.11/400 

111111114TNESS 
CONTROL 

TORE 

VERTICAL oEPLEGTION «Ht. 

RIO 
04011110% 

YOKE 
HORIZONTAL DEFLECTION COIL 

C71 
f 

• WITH DEFLECTION TORE PART NO CL-30117 I CL- 1101117 -1 PI TERMINAL (ALA« Lau) 

of DEFLECTION YOKE (HORIZONTAL 4111.1:111111) IS CONNECTED TO TERNIN•L 0 4 Of 

WHIN YOLTA4E T AAAAA ORRIER. 

WITH DEFLECTION YOKE PART NO. CL-1314 41 TERMINAL (SLACK LIAD) 
OF DEPLECTION YOKE (HORIZONTAL WINDINS) IS CONNECTED TO 
TERNINAL•7 OP 141111H VOLT114t AAAAAA ORMILN. 

Antenna terminal 
Fuse - 1/4 amp. w/leads 
Line cord 
Plug - 2 prong - speaker 
Plug - Interlock - male 
Ion trap - single 
Sec. anode corm. 
Speaker socket - 2 prong 

VI) 

KINESCOPE 

DG-2346-1 



All chassis are provided with a sensitivity switch and a phono-TV switch with 
phonojack. 

NOTE: Both 17" and 20" rectangular glass picture tubes are used. 
They require different mechanical mountings and mask and 

therefore are not interchangeable. When replacing tubes in service use 
identical tube sizes. 

Radio Frequency Ranges  

Channel Channel 
Number Fr4e_seC__ 

2 5 - 
3 60-66 
4 66-72 
5 76-82 
6 82-88 
7 174-180 
8 180-186 
9 186-192 

10 192-198 
11 198-204 
12 204-210 
13 210-216 

Power Supply 
Speaker -- - - 
Speaker -- - - - 
Speaker , - 
Voice Coil Impedance  
Receiver Antenna Input Impedance 

Electrical and Mechanical Specifications 

Picture Carrier 
Freq. MC  
55-.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Tube Complement  

1) 6AG5, 6BC5 or 
2) 6J6 
3) 6BA6 
4) 6AU6 
5) 6AL5 
6) 6AV6 or 6AT6 
7) 6K6GT 
8) 6CB6 
9) 6CB6 

10) 6CB6 
11) 6CB6 

6CB6 (V1) 
(V2) 
(V3) 
(V4) 
(V5) 
(V6) 
(V7) 
(V8) 
(V9) 
(V10) 
(V11) 

Sound Carrier Receiver RF Osc. 
Freq. MC Freq. MC  

59.75 81 
65.75 87 
71.75 93 
81.75 103 
87.75 109 

179.75 201 
185.75 207 
191.75 213 
197.75 219 
203.75 225 
209.75 231 
215.75 237 

105-125 volts 60 cycles 230 watts 
5" PM 1.0 oz. Alnico 5 
8" PM 2.15 oz. Alnico 5 
10" PM 3.16 oz. Alnico 5 
3.2 ohms at 400 cycles 
300 ohms balanced 

Function 

RF Amplifier 
RF Oscillator and Converter 
1st Sound IF Amplifier 
2nd Sound IF Amplifier and Driver 
Sound Discriminator 
1st Audio Amplifier & AGC Clamping Diode 
Audio Output 
1st Pix and Sound IF 
2nd Fix IF Amplifier 
3rd Fix IF Amplifier 
4th Fix IF Amplifier 

12) 6AL5 

13) 12AU7 
14) 17BP4/17BP4A 

20C P4/20DP4 
15) 6SN7GT 

16) 6SN7GT 

17) 6BL7GT 

18) 
19) 
20) 
21) 
22) 

6SN7GT 
6BG6G 
1B3GT 
6W4GT 
5U4G 

(V12) 

(V13) 

(V14) 
(V15) 
(V16) 
(V17) 

(V18) 
(V19) 
(V20) 
(V21) 
(V22) 

Video Detector, Automatic Gain Control 
and Sync Limiter 
1st and 2nd Video Amplifier 

Kinescope (Picture Tube) 
Noise Limiter & Vertical Sync Amplifier 
Sync Amplifier and Separator 
Vertical Oscillator and Vertical Output 

Horizontal Oscillator and AFC 
Horizontal Output 
High Voltage Rectifier 
Damper 
Power Supply Rectifier 

Picture Intermediate Frequencies 
Picture Carrier Frequency  25.75 MC 
Accompanying Sound Traps  21.25 MC 

Sound Intermediate Frequencies  
Sound Carrier Frequency   21.25 MC 
Sound discriminator band width (between peaks) - - - 350 KC 

Operating Controls (front panel) 
Channel Selector }, 

Dual Control Knobs Fine Tuning 
Power Switch and Volume 
Contrast (Picture) Conttol 
Horizontal Hold   
Vertical Hold - - 
Brightness 
Focus   

OFF- ON SWITCH AND SOUND 

Dual Control Knobs 

Single Control 
  Single Control 
  Single Control 
  Single Control 

HORIZONTAL HOLD 
(STOPS SIDE TO SIDE 

) 
(TuRNS SET ON OR OFF • ANO ADJUSTS NOTION OF PICTURE (SETS moron 
LOUDNESS or SOUND ) 

FOCUS 
CHANNEL SELECTOR 
(SELECTS AND INDICATES CiFANNEL )0 

_L 

PICTURE CONTROL 
(VARIES PICTURE CO %%%%%% (Turns row insT souwo QUALITY) 
LIANT ON DANE ) VERTICAL HOLD BRIGHTNESS 

00011 
FINE TUNI 

Non-Operating Controls 
Width   
Height 

(srons to on Down 
MOTION or rIcTuRE) 

Horizontal Linearity 
Vertical Linearity 
Horizontal Drive   
Horizontal Oscillator Frequency 

(Fine)   Rear chassis screwdriver adjustment ( L16). 

(SETS PICTURE BRILLIANCE. 
INACKBROUNO ) 

Rear screwdriver adjustment. 
Front chassis screwdriver adjustment. 
Rear chassis screwdriver adjustment. 
Front chassis screwdriver adjustment. 
Rear chassis screwdriver adjustment. 

SL
-L
L 
3
9
V
d
 A
1
3
3
 

Johra 7. Rider 
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MODEL 1C23 Ch. TD 

Horizontal Oscillator Frequency 
(Wave Shape)   

Horizontal Locking Range 
Focus Coil   

Ion Trap Magnet 
Deflection Coil 

Bottom chassis screwdriver adjustment ( L17). 

- - - - Rear Chassis screwdriver adjustment. 
- (Top chassis) lever adjustment for centering 

of raster. 
 On neck of picture tube. 
 Top chassis wing screw adjustment. 

ALIGNMENT  

Equipment Required  
f) RF signal generator to provide the following accurate frequencies. 

If the accuracy of the generator frequencies is not known, some type of 
crystal calibrator should be utilized to check the correct settings of the 
RF generator for each particular frequency. 

(a) 4.5 MC Video Amplifier Trap 

(b) IF.Frequencies  
19.75 MC Adjacent Pix Trap 
21.25 MC Sound IF, Sound Discriminator and Sound Traps 

22.25 MC Converter Coil 
22.5 MC Marker Frequency 
22.75 MC First Pix IF Coil 
24.25 MC Fourth Pix IF Coil 
24.75 MC Second Pix IF Coil 
25.75 MC Picture Carrier Marker 
27.0 MC Third Pix IF Coil 
27.25 MC Adjacent Sound Trap 

(c) RF Frequencies  

Channel Number  
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Picture Carrier 
Freq. MC  

55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

(d) Output on these ranges should be adjustable and capable 

of providing at least . 1 volt. 

2) Electronic Voltmeter 
3) Cathode Ray Oscilloscope, 3" minimum screen 
4) RF Sweep Generator, meeting the following requirements: 

(a) Frequency Ranges  
18 to 30 MC., 10 MC. sweep width 
40 to 90 MC., 10 MC. sweep width 
170 to225MC., 10 MC. sweep width 

(b) Output adjustable to . 1 volt. 

Sound Carrier 
Freq. MC  
59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

The chassis may be removed from the cabinet with the kinescope tube in place and 
servicing and alignment work can be accomplished without removing the kinescope tube. 
This work is most conveniently performed by placing the chassis on its left side ( power 
supply cage resting on work bench) and the controls facing the operator. 

To remove chassis from cabinet remove 
(1) Line cord from power outlet 
(2) Masonite back 
(3) Antenna Lead-in from terminal posts 
(4) Speaker plug from rear of chassis 
(5) Knobs from front of cabinet 
(6) Four mounting screws and washers from bottom of cabinet 

In sliding chassis out of cabinet be careful that the kinescope tube does 
not strike against cabinet or any other obstruction. 

Order of Alignment  

When complete receiver alignment is necessary it should be performed 
in the following sequence. 

(1) 
(2) 

(3) 
(4) 

(5) 
(6) 
(7) 4.5 MC Trap 

After removing chassis from cabinet, connect power and speaker plugs. 

Adjacent Channel Traps 
Accompanying Sound Traps 
Sound IF Transformers 
Sound Discriminator 
Pix IF Coils 
Retouch Pix IF Transformers 

If a local station is not operating on channel #9 set the tuner to this 
channel, turn on power switch and proceed as follows: ( If #9 is a local station 
channel use channel #8 or # 10). 

NOTE: Before proceeding with alignment set sensitivity switch in LOCAL position. 

Picture IF Trap Adjustment  

Insert 100,000 ohm resistor in series with hot lead of electronic voltmeter and 
connect to junction of peaking coils L12 ex L13, with meter range switch set to lowest 
scale and observing polarity for negative readings. 

Couple hot lead of RF Signal Generator to converter tube V2 by means of a loop 
consisting of two turns of insulated hook-up wire. Connect ground lead of RF 
Signal Generator to chassis. 

NOTE: If the converter tube V2 is shielded - remove shield. 

Refer to tube and trimmer layout drawing. Set the generator frequency accurately 
to 27.25 MC and adjust L7 adjacent sound trap for minimum reading on voltmeter. Set 
generator to 19.75, MC and adjust L11 adjacent pix trap for minimum reading on volt-
meter. 
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Set the generator frequency accurately to 21.25 MC, and adjust L9 cathode 
sound trap ( see tube and trimmer layout drawing) for minimum reading on voltmeter. 

By means of a clip lead, short circuit condenser C29 on cathode trap. 

Increase generator output to maximum ( recheck 21.25 MC generator setting) 
and adjust L5 for minimum reading of voltmeter. 

Sound IF Transformer Adjustment  

Change hot lead connection of electronic voltmeter (with 100,000 ohm resistor 
connected in series) to terminal marked "C" of sound discriminator transformer. Re-
duce output of the signal generator to give approximately 2 volts reading on voltmeter 
scale. 

Adjust Li and L2 for maximum reading. 

Sound Discriminator Adjustment  

Change hot lead connection of voltmeter to pin # 1 of V5 and adjust L3 for 
zero reading on voltmeter. This zero setting is very critical and the adjustment 
must be made with extreme care. 

Repeat adjustments for L2 and L3 in the same manner indicated above. 

Pix IF Coil Adjustment  

Connect hot lead of voltmeter to pin #7 of V12 and adjust the following slugs 
for maximum output at frequencies and sequence indicated: 

L301  22.25 MC 
L4 (Bottom of Can)   22.75 MC 
L6  24.75 MC 
L8  27.0 MC 
L10     24.25 MC 

If oscillation occurs during alignment, temporarily raise frequency of L8 by 
turning screw counterclockwise until screw projects approximately 3/4". After 
properly adjusting L301, L4, L6 & LW then set L8 to proper frequency. Oscill 
ation is evidenced by high reading on voltmeter (- 10v to - 20v) with signal gen-
erator OFF and no signal coming in through the antenna terminals. 

Retouch Pix IF Transformer Adjustment  

Disconnect RF signal generator leads, replace V2 tube shield, connect .hot lead 
of sweep generator through a 330 mmf condenser to test point on tuner and ground 
lead to chassis. 

Connect vertical input terminal of oscilloscope to junction of peaking coils L12 
and L13, and connect ground lead of scope to chassis. 

Connect 3v. flashlight battery with positive terminal to chassis and negative 
terminal to junction of C34 (. 25-400v) and R30 ( 560k). This point is origin of AGC 
bias voltage. 

Set tuner to channel 9 unless local station is operating on this frequency, in 
which case an adjacent channel should be used. 

Set sweep generator frequency to IF sweep on the 20 to 30 MC range. 

Adjust sweep generator output to produce a curve on the scope which is 
approximately 2/3 of the screen diameter. 

Loosely couple output of RF signal generator to hot lead of sweep generator 
and set frequency of RF signal generator to 25.75 MC ( marker). 

Curve shown on scope should be similar to the standard response curve shown 
on following page. (See note below). For proper setting of the pix carrier the 
25.75 MC marker should appear on the curve at a point approximately 50% of the 
vertical height of the curve. 

To obtain this setting retouch L6 and L8. 

Reset RF signal generator frequency to 22.5 MC and retouch L301 and L4 
for correct positioning of marker on shoulder of curve. 

The curve may now be flat topped by first retouching L10 and then L6. 

Recheck setting of 25.75 MC marker to make sure that position has not shifted 
on curve. 

NOTE: To obtain increased sensitivity for fringe reception the response curve 
should be modified as shown on page 11. 

Disconnect bias battery. 

22.5 

21.25 MC. 

(ADJ. PIX TRAP)\ \ 
19.75 MC. 

50% 

25.75 MC. 

27.25 MC. 
/ ( ADJ. SOUND TRAP) 

STANDARD RESPONSE CURVE  

Note: If the curve cannot be made to appear as above due to a local station or other 
interference, or multiple markers appear, remove ( V1)* 6BC5 RF tube from tuner. 

4.5 MC TRAP ADJUSTMENT  
Connect hot lead Of 4.5 MC generator to pin #7 of V12 ( 6AL5) video detector tube, 

and ground lead to chassis. 

Connect voltmeter lead to pin #7 of V13 ( 12AU7) video amplifier, and ground lead 
to chassis. Turn Picture Control full "ON" (clockwise). 

Adjust L14 4.5 MC trap for minimum reading on voltmeter. 

NOTE: If generator does not have sufficient output ( 1 volt at 4.5 MC), to provide 
indication on electronic voltmeter, adjust L14 by observing raster on 
screen of picture tube as follows: 

Turn L14 " out" ( counterclockwise) so that the 4.5 MC "beat" is obser-
ved on screen which will appear as if a fine Meshed screen was super-
imposed on the raster. Turn L14 " in" clockwise until the beat disappears. 
Adjust Brightness and Focus controls for sharpest line definition. Do 
not turn trap further " clockwise" than is necessary to remove "beat" 
or picture quality will suffer. 
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MODEL 1C23 Ch. TD 

Tuner Adjustments for Models using Tuner Part #CL- 2262 and CL- 2262-1  
Note: Before making a complete tuner adjustment it is essential that the Sound I.F. 
and discriminator circuits be aligned at their proper frequencies as described above. 
WHEN CHANGING THE CONVERTER TUBE IT IS NECESSARY TO REALIGN THE 
OSCILLATOR ADJUSTMENT ON ALL CHANNELS WITH THE V2 TUBE SHIELD IN 
PLACE. 

RF and Converter Alignment  

1) Set channel selector switch to # 12 
2) Connect oscilloscope through 10,000 ohms to test point on tuner (bare 

tinned copper loop wire located between VI and V2) 
3) Set fine tuning control at approximate mid- point of its tuning range. 

Temporarily connect jumper wire from pin #7 of V12 to chassis. 
4) Feed Sweep generator into antenna terminals, sweeping channel 12. 
5) Adjust C301, C302, and C304 for flat top response curve. Check pic-

ture and sound carrier markers corresponding to frequencies shown 
on Page 2 for all respective channels. 

6) Remove jumper from pin #7 of V12 to chassis. 

* This may also be a 6AG5 or 6CB6 

Oscillator Alignment  

1) Set channel selector switch to # 12 
2) Connect signal generator to one antenna terminal and ground. Set to 

sound carrier frequency 209.75 MC. 
3) Connect electronic voltmeter to pin # 1 of V5 ( 6AL5) sound discriminator. 

4) Adjust C303 for zero reading on electronic voltmeter between a positive 
and negative peak. 

5) Check all channels for zero reading on voltmeter. It is usually not 
necessary to make any further adjustments. If it is found necessary to 
touch up the oscillator coils, the following procedure should be observed. 

Oscillator Coil Touch-up 

(a) 
(b) 

(c) 
(d) 

Center fine tuning control, as described in Note A below. 
Place a non-metallic screwdriver through opening, and adjust 
oscillator coil on channel 12 ( L312) 
Turn channel selector switch to channel 13 and adjust L313. 
This adjustment can be repeated for all channels or if necessary 
on any single channel. 

ADJUSTMENTS 

Ion Trap Magnet Adjustment:  

Turn the brightness control fully clockwise and the contrast control fully 
counter-clockwise. Adjust the ion trap magnet by moving it forward or backward 
and at the same time rotating it slightly around the neck of the kinescope until the 
raster on the screen is brightest. Reduce the brightness control setting until the raster 
is slightly above average brilliance. Adjust focus control until the line structure of 
the raster is clearly visible ( sharp). Readjust the ion trap magnet again for maximum 
raster brilliance. The final touches on this adjustment should be made with the 
brightness control at the maximum position with which good line focus can be maintained. 

Focus Coil Adjustments:  

The focus coil is mounted within a frame to permit movement about its 
horizontal and vertical axis. The four wing nuts holding the focus coil to the frame 
are tightened at the factory to prevent movement during shipment. Upon installation 
of the receiver these wing nuts should be loosened and then adjusted finger tight. 
Centering of the picture within the mask is accomplished by gently moving the lever 
welded to the focus coil up and down or from left to right until the entire raster or 
picture is visible on the screen. 

Deflection Yoke Adjustment: 

If the lines of the raster are not horizontal or squared with the picture 
mask, loosen the deflection yoke adjustment screw and rotate the deflection yoke 
until this condition is obtained, and retighten the yoke adjustment screw. 

If neck shadow is evident or the corners of the raster are dark, the deflection 
yoke must be moved forward as far as possible and the wing screw retightened. After 
observing that the picture tube is brought forward as far as possible to rest against the 
two tube stop brackets, loosen the four screws holding the rear tube support bracket to 
the chassis and move the entire bracket forward so that the rubber cup presses firmly 
against the cone of the picture tube. Where an additional reinforcing bracket is used to 
hoed the rear tube support to the high voltage power supply cage it will be necessary to 
remove the power supply cover and remove the mounting screws in the bracket prior to 

Note A - The mid- point of the fine tuning range is attained when the point of the bakelite 
cam (which is attached to the fine tuning control) faces directly downward.) 

making the above adjustment. After the rear tube support bracket has been properly 
adjusted and the screws retightened the reinforcing bracket can be reassembled using 
another set of mounting holes on the side of the power supply cage which will maintain 
a firm pressure of the rubber cup against the cone of the picture tube. 

FOCUS COIL MOUNTING 
WINS-NUTS (4). LOOSEN 
FIRST Al«) "JET TO FINGEI4 
TIGHT WORE OPERATING 
PICTURE CENTERING LEVER 

ION TRAP 
(SEAM SENDER) 

Perm CORERS« 
LEVER 

ADJUSTMENT WING NUT 
FOR DEFLECTION YORE 

Check of Horizontal Oscillator Alignment  

(Any adjustments or check of horizontal oscillator alignment should be made 
after a fifteen to thirty minute chassis warm-up period.) 

Obtain a test pattern and turn the horizontal hold control to the extreme 
clockwise position. The picture should remain in synchronization or shift slightly to 
the right with the blanking bar becoming visible. The blanking bar may be unstable 
and move from side to side. Turn hold control counter-clockwise and the picture 
should remain in synchronization unless the signal is weak and in which case 3 or 4 
bars may be seen sloping downward to the left. 
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If the receiver behaves in this manner and the test pattern is normal and 
stable, the horizontal oscillator is properly adjusted. Skip the " Adjustment of Hori-
zontal Oscillator" and proceed with Height and Vertical Linearity adjustments. 

Horizontal Oscillator  
The horizontal oscillator is adjusted at the factory to provide the wave shape 

shown on the following page and normally can be adjusted by means of the horizontal 
frequency threaded brass screw ( L16) at rear of chassis, and by means of the 
horizontal lock trimmer (C57). 

(a) Turning the horizontal lock trimmer (C57) clockwise decreases the range 
of the horizontal hold control, and turning the trimmer counter-clockwise 
increases the range of the hold control. Normal setting is about one turn 
counter- clockwise from the tight position. In " Fringe" or weak signal 
area's the trimmer may be set two turns counter- clockwise from the tight 
position resulting in somewhat better range on the hold control. 

(b) Turning the horizontal frequency screw ( L16) clockwise lowers the fre-
quency, (bars sloping downward to left). Turning the screw counter-clock-
wise increases frequency ( bars sloping downward to right). 

Adjustment of Horizontal Oscillator (with the use of an oscilloscope) 

1) Allow set to warm up to operating temperature. Select station operating 

normally. 
2) Connect vertical input lead of oscilloscope to terminal "C" of horizontal 

oscillator transformer (TR-2294) and ground oscilloscope to chassis. Set 

frequency of scope to approximately 5 KC. 
3) Set horizontal lock trimmer (C57) one turn from tight. 
4) Short terminals "C" and "D" on TR-2294 by means of clip lead. 
5) Set horizontal hold control at maximum clockwise rotation. 
6) Adjust horizontal frequency screw ( L16) until picture falls into sync. 

Then turn screw slightly counter-clockwise until blanking bar shows,. 
or three or four bars show sloping downward to right. 

7) Remove short from terminals "C" 8L"D" of TR-2294 and adjust 
at terminal end of TR-2294 (under chassis) until wave shape as 
on scope is like that shown in sketch. 

NOTE: Due to variations in oscilloscope input characteristics it may 
be necessary to insert a 50,000 ohm resistor in the vertical input lead. 
This will prevent the loading of the scope from affecting the frequency of 

the horizontal circuit. 

8) Some further adjustment of horizontal frequency screw ( L16) may be 
necessary to keep picture in sync while L17 is being adjusted for proper 
wave shape. 

9) Remove scope from terminal " C". 
10) Turn horizontal hold control through entire range. Picture should remain 

in sync except in clockwise position when "blanking bar" will appear, or 

two or three bars will show sloping downward to the right. 
11) If picture falls out at left or condition described in " 10" is not obtained, 

allust horizontal frequency screw ( L16) slightly. Observe paragraphs " a" 

b" under " Horizontal Oscillator" 

screw ( L17) 
observed 

NOTE: Some manufacturers types of 6SN7GT may perform better than 
others in the horizontal oscillator socket and excessive drift of the hori-
zontal oscillator circuit may be caused by a weak or defective 6SN7GT tube. 

After the horizontal oscillator circuit has been adjusted in the manner out-
lined above, any subsequent touch-up may be made with the horizontal 
frequency screw L16. 

Caution: It is important that the picture be centered in the mask properly 
with the horizontal hold control in the mid- position, otherwise the set 
user may attempt to center the picture by means of the hold control. Under 
this condition the control may be on " edge" and impulse noise or change of 
camera will cause the picture to fall out of synchronization. 

BROAD (ROUND) 

ADJUST L17 FOR 
EQUAL HEIGHTS OF 
ROUND AND SHARP 
PORTIONS OF PULSE 

Height and Vertical Linearity Adjustments:  

Adjust the height control until the picture fills the mask vertically. Adjust vertical 
linearity until the test pattern is symmetrical from top to bottom. 

Adjustment of one control will require readjustment of the other. Then adjust focus 
coil lever to align the picture within the mask. 

Width, Drive and Horizontal Linearity: 

Turn the width control L19 (accessible through a hole in the rear of chassis) 
clockwise until the picture fills the entire width of the tube. Adjust the trimmer 
"horizontal drive" C67 ( rear of chassis) to give the best degree of brightness and 
linearity. Adjust the horizontal linearity control L18 ( rear of chassis) for best linearity 
of the right half of the picture. Readjust the width control until the picture fills the 
mask and again adjust the focus coil lever to align the picture within the mask. 

NOTE: It is advisable to adjust both the height and width of the 
picture to a size slightly larger than the mask opening so 
that during periods of low line voltage or subsequent aging 
of tubes adequate deflection to fill the mask opening is obtained. 

IMPORTANT: 

FOCUS: 

The horizontal oscillator frequency must be checked for 
proper range of horizontal hold control after any adjustment 
of horizontal drive (C67) and horizontal lock (C57) trimmers. 
Some interaction is present between these trimmers and any 
adjustment of either one will usually require resetting of the 
horizontal frequency adjustment screw ( L16). 

Adjust the focus control for maximum definition of the vertic4 
wedge of the test pattern and uniform focus over face of picture tube. 

Sensitivity Switch  

A two- position switch is provided at the .rear of the chassis for increasing 
the gain of the receiver which may be re.quired for proper operation in fringe areas. 
Where sound and picture reception is weak with the sensitivity switch set in LOCAL 
position, switching to "FRINGE" position will improve the performance of the receiver. 

Phono-Television Switch  

A two- position slide switch is provided at the rear of the chassis together 
with a pick-up socket for plug-in of an external record changer. 
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MODEL 1C23 Ch. TD 

ANTENNA 
BINDING 
POST 

Built- In Antenna 

All models are equipped with a built-in antenna which will provide satisfactory 
reception in many locations. In areas of weak reception an outside antenna will substan-
tially improve the performance of the receiver. An antenna post is provided at the rear of 
the chassis and is accessible through the opening in the masonite back to permit the con-
nection of an outside aerial. The built-in antenna is normally connected to the antenna 
posts and must be disconnected when attaching the outside aerial. To prevent the lead-in 
wires of the built-in antenna from contacting chassis parts and tubes it is recommended 
that the lead-in wire be folded and held in place by tape or a rubber band. In some cases 
reception can be improved by changing the location of the receiver in the room. 

Special Alignment Procedure for Fringe Reception 

All adjustments are the same as for standard alignment except that the curve and 
marker frequency 22.75 MC ( instead of 22.5 MC) are as shown below during " Retouch l'ix 
IF Transformer Adjustment" and a lv bias battery is used instead of a 3v bias battery. 

22.75 MC. 

21.25 MC. 

19.75 MC. 
(ADJ. PIX TRAP) 

25.75 MC. 

27.25 MC 
(ADJ. SOUND TRAP) 

AFTER- RESPONSE MUST BE 
LESS THAN 10% OF MAXIMUM 
HEIGHT OF CURVE. 

FRINGE RESPONSE CURVE  

The " after response" shown on the curve should not exceed ox the maximum curve 
to prevent adjacent channel interference in areas where a weak signal is on the low freq-
luency side of a powerful local station. The adjustment of L301 and L4 will have the great-

est effect on " after response". However L301 and L4 must not be set to a higher frequency 

(counterclockwise) than is necessary to reduce " after response" otherwise the sound sensi-
tivity will suffer. 

THIS APPARATUS USES , 10/ENTIONS OF 

UNITED STATES PATENTS LICENSED BY 
RADIO CORPORATION OF AMERICA PATENT 
NUMBERS SUPPLIED UPON REQUEST 

CAUTION  

DO NOT USE ON cHINEc7 CURRENT ID C 
DISCONNECT LINE CORO FROM POWER 

OUTLET BEFORE REMOVING CHASSIS 

FROM CABINET. 

SENSITIVITY SWITCH 

Tv - PHONO 
SELECTOR SWITCH 

47  

FAWN L19 

•ISTA 

L18 

g(0.0.11011,. 
1.11.1[MITY 

 C67 

PHONO. SPEAKER MBLE 

COLOR CONVERTER SOCKET 

REAR VIEW OF CHASSIS  

LI6 

HORIZONTAL 
HOLD BRIGHTNESS 

VERTICAL 
LINEARITY 

FRONT VIEW OF CHASSIS  

FOCUS 

OFF- ON SWITCH 
AND SOUND ,,--r ,----__, 
VOLUME CONTROL 7 

/ 

/ 

e-

PICTURÉ 
CONTROL 

FINE TUNING 
CONTROL\ 

CHANNEL SELECTOR 
SWITCH 

/450V 
10 MFD / 450V 

125 MID / 25V 

40 MFD / 450V 
40 MID /450V 
60 MID ; 200V 

vie 

jii 
ELECT y 
CONO 

I 

KINESCOPE SECOND 
ANODE HIGH VOLTAGE 
CONNECTOR VIT 

L 11 , 1975 MC. 
ADJ DIX TRAP 

RECTANGULAR UNDERSIDE OF 
KINESCOPE TUBE CHASSIS 

20CP4 OR 20DP4 WITH 20 .PICTURE TUBE MODELS 
178P4 WITH 17" PICTURE TUBE MODELS 

V14 

LB- 2328 

SLUG ADJUSTMENTS 
FOR COILS L302 
TO L313 INCLUSIVE 

SOUND 
DISCRIMINATOR 

TRANSI. , 

LF CHASSIS 3, UNDAESRSSISIDE O   
2115 mc. 

v3 
L301 
21 511IC 

1 
C303 

C304 

C302 

—8 

12 CHANNEL R F TUNER 
(PART 112 CL-2242-1 ON ze MODELS) 
(PART NA CL-2242 ON i7"Moo2L3) 

21 25mc ').SOUND IF 
COIL 

9 

LS, ACC \ 
SOUND TRAP pi X IF 

21 25 MC 24.75 mc 
L4, PO( IF 
UNDERSIDE 
OF CHASSIS 
22 75/AC 

PLAN VIEW OF CHASSIS 

L17 HORIZONTAL OSC ,COIL L16 
INSIDE OF CHASSIS HORIZONTAL 

FREQUENCY 

SHIELDS TEST ROW L 9, 
CATHODE PONER TRANSI 
SOUND TRAP 

21.256.c. 

Li, 27.25 MC. 

ADJ. SOUND TRAP 
UNDERSIDE CY CHASSIS 

INTERLOCK 

SPEAKER 
CABLE 

ION TRAP 

BEAM BENDER) 

\ PICTURE CENTERING 
LEVER 

Li4,TRAP 
4 5MC 

COILS AND TRANSFORMERS  

Part No. Description 

CK-1346 
CL -1471 
CL-1472 
CL-1502 
CL-1503 

Filter choke 
Sound IF coil 
Cathode sound trap w/75mmf cond. 
Width control 
Horiz. lin. control 
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CL-1536 
CL-2073 
CL-2087-1 
CL-2262-1 
CL-2300 
CL-2309 
CL-2331 
CL-2364 
CL-2365 
CL-2427 
TR-1469 
TR-1473 
TR-1506 
TR-2117 
TR-2189 
TR-2470 
TR-2293-1 
TR-2294 

Peaking coil 120µh (blue dot) 
Peaking coil 250 µh (green dot) 
Deflection yoke 700 
Tuner - Standard Coil 
Focus coil 
Pix IF transformer 
Sound coil 4.5 mc trap 
Bifilar pix IF coil w/adj. pix trap 
Bifilar pix IF coil w/adj. sound trap 
Filament choke (RF) 
Transformer - disc. 
Transformer - vert. osc. 
Transformer - audio output 
Transformer - pix IF w/adj. sound trap 
Transformer - vert. output 
Transformer - power 
Transformer - flyback 
Transformer - horiz. osc. 
UHF Osc. /Ant. Strips (pair) for 

Standard Coil Tuners 
VHF Antenna Strips for Standard 

Coil Tuners 
VHF Oscillator Strips for 
Standard Coil Tuners 



GENERAL DESCRIPTION 

The model 630FA-2 chassis is a 31 tube receiver including picture 'and three rectifiers. 
Features include: full 12 channel coverage: latest Standard Coil Cascode circuit RF 
tuner, with a high signal to noise ratio. Adaptable to UHF by just changing a channel 
strip. Limiter-discriminator FM sound system, automatic frequency control of the 
horizontal oscillator (Syncroloc), full 4Mc band width, noise saturation circuits, fast 
action keyed AGC. threshold control, Hi-fidelity push pull audio output. Phonograph 
connection and switch, color connection, front focus control, all molded plastic 
condensers. 

Line Voltage   117VAC, 60 Cycle 
Power Consumption  320 Watts 
Tuner input impedence   300 Ohms 
Video IF carrier Freq 26  4MC 
Sound IF carrier Freq 21  9MC 
Band width of Video IF  4MC 
Band width of Sound Discriminator 350KC 
Adjacent channel trap (picture) 20  4MC 
Adjacent channel trap (sound) 27  9MC 
Video sensitivity   4 Microvolts 
Video IF amplifier   4 stages 
Video amplifier  2 stages 
Sound IF amplifier   3 stages 
Audio amplifier  2 stages 
Overall gain of Video Amplifier   40 times 
Audio Output undistorted   5 watts 
Audio Output maximum   10 watts 

Circuit Symbol  

V-1 
V-2 
V-3 
V-4 
V-5a 
V-5b 
V-6 
V-7 
V-8 
V-9 
V-10 
V-11 
V-12 
V-13 
V-14 to 17 
V- 18a 
V-18b 
V-19 
V-20 
V-21 
V-22 
V-23 
V-24 
V-25 
V-28a 
V-28b 
V-27&28 

TUBE COMPLEMENT 

Tube Type  

5U4 
5U4 
6CB6 
6CB6 
6SN7 
6SN7 
6AL5 
6AC7 
6K6 
6CD6 
1B3 
6W4 
675 
6S4 
6CB6 
6AL5 
6AL5 
6AU6 
6V6 
6AU6 
6BA6 
6BA6 
6AU6 
6AL5 
6SL7 
6SL7 
6AQ5 

Function 

Low voltage rectifier 
Low voltage rectifier 
1st Sync Amplifier 
Sync Separator 
2nd Sync Amplifier 
Horizontal discharge 
Horiz. Sync. Discr. 
Horiz. Oscillator control 
Horizontal Oscillator 
Horizontal Output 
High Voltage Rectifier 
Horizontal Damper 
Vert. Osc. & Discharge 
Vertical Output 
1st, 2nd, 3rd, 4th Video IF 
2nd Video Detector 
DC Restorer 
1st Video Amplifier 
2nd Video Amplifier 
AGC Control 
1st Sound IF 
2nd Sound IF 
3rd Sound IF & Liminator 
Sound Disc. Detector 
1st Audio Amplifier 
Phase Inverter 
Audio Output 

VIDEO I.F. ALIGNMENT 

1. Connect the common lead of the VTVM to chassis ground. Set the meter on - volts 
setting and connect the DC probe to the junction of PC-2 and R28. This is the load 
resistor of the 2nd pix detector. 

2. Remove the 6AU6 AGC control tube VT-21. 

3. Apply a bias of -3 volts to the AGC line. This is the junction of C-35, R22B and 
R-22. For fringe areas - 1.5V should be used. 

4. Turn the tuner channel selector to a station that does not have a local signal. 

5. Apply the IF signal with an accurate generator to the 636 tube in the tuner. This 
may be done by placing an ungrounded shield cover over the tube and applying the 
signal to the shield. The ground connection for the generator should be as short as 
possible. 

6. Set the generator to 24.05MC with high output and adjust L2 for maximum reading 
on the VTVM. Keep the meter on the lowest scale. Always keep the generator output 
low enough to prevent the VTVM from reading over 1.5 volts during all alignment steps. 

7. Set signal generator to 25.85MC and adjust LI for maximum reading. 

8. Set signal generator to 21.9MC and adjust T7 for minimum reading. 

9. Set signal generator to 22.95MC and adjust T2 Jottom for maximum. 

10. Set signal generator to 21.9MC and adjust T2 top for minimum. 

11. Repeat steps 9 and 10. 

12. Set signal generator to 27.9MC and adjust 'II top for minimum. 

13. Set signal generator to 25.95MC and adjust Tl bottom for maximum. 

14. Set signal generator to 22.45MC and adjust converter on tuner for maximum 
reading. 

SOUND I.F ALIGNMENT 

1. Connect the signal generator to pin 1 of VT-24 and set it on 21.9MC. This setting 
should not be touched during the entire alignment. Reduce output of generator where 
necessary to keep meter reading within the specified scale. 

2. Connect the VTVM common lead to ground and the other lead in series with a 1 
megohm resistor to the junction of the diode resistors R-110 and R-111. Do not 
remove the discriminator shield to make these connections as they can be made by 
making a hook on the resistor and making connection to the transformer lug C through 
the hole provided for the adjusting tool. Set the meter on the + 10 scale and the top of 
T-10 should be adjusted for maximum reading. 

3. Connect the meter common lead to ground and the other lead to the junction of 
R-113 and C-111. The VTVM should be set to plus 3 or 5 volt scale. Adjust T-10 
bottom for zero reading on the meter. 

4. Connect the probe of the VTVM to terminal A of T-9. Set the meter on -3 or 5 
volt scale and adjust both the top and bottom of T-9 for maximum reading. 

5. Apply a 21.9MC signal to the 616 tube in the same manner as that done in step 5 
of the Video IF Alignment Section. Adjust T-8 top and bottom for maximum reading 
on VTVM. 

RF OSCILLATOR ALIGNMENT 

The RF unit or tuner is factory pre- aligned and the alignment screws on the top of the 
tuner should not be touched. Only the converter coil on the tuner should be adjusted as 
in step number 14 of the Video IF Alignment. 

The only adjustment that you can make on the tuner is the oscillator adjustment for the 
channel slugs. 

1. Connect an antenna to the tuner and turn the set on. 

2. Select the channels that are on the air. Set the fine tuning control to its midway 
position and do not touch again. A 1/4 inch hole to the right of the control shaft will 
be exposed. 

3. Insert a fiber or plastic screwdriver not larger than 3 16" through the oscillator 
adjustment hole and slightly turn the slug in or out until maximum volume without dis-
tortion is obtained. Do not screw the slug more than a couple of turns or it will fall 
into the coil and you will have to remove the coil and reset the slug. 

4. Turn the channel selector to the stations that you can receive and repeat step 3 
for each channel. 

OVERALL ALIGNMENT 

While it is generally unnecessary to use a sweep generator, it may be desirable to 
view the overall response curve. This curve is similar to that drawn below. To 

obtain it a 50-216 MC sweep generator is used together with a standard signal 
generator and an oscilloscope. 

1. In a normal area the - 3V bias should be applied to the IF strip as in steps 2 and 3 
of the Video Alignment section. For fringe area the - 1.5 volt bias should be used. 

2. Connect the IF sweep generator to the antenna terminals and set to channel 12 or 
13. Set the receiver channel selector to the same channel. 

3. Connect the common lead of the VTVM to ground and the DC probe to the junction 
of PC-2 and R-28. Set the meter to the -3 or - 5V scale. 

4. Set the sweep generator output to high output and adjust the fine tuning control on 

the receiver until a response curve appears on the scope screen. Reduce the generator 
output until a reading of .3 volts is obtained on the VTVM. Readjust the oScilloscope 
gain if necessary to get an adequate size pattern. 

5. Connect the signal generator to the antenna terminals through a small capacitor 
and feed in a 26.4MC IF picture carrier marker. 

6. Observe and analyze the response curve obtained. If necessary the IF adjustments 
should :)e slightly retouched in order to obtain a curve similar to the one illustrated. 

7. If T-2 bottom requires any adjustment it may be necessary to readjust T-2 top. 

When all the final adjustments are made the picture carrier marker 26.40MC should 
be at approximately 50/ response. The curve must be approximately flat top with a 
22.95MC marker at approximately 100* response. a 22.95MC marker may be obtained 
by readjusting the signal generator as in step 5. 

Throughout the video IF alignment care should be taken to see that no two transformers 
are tuned to the same frequency. Replace 6AU6 tube, VT-21 and remove bias batteries. 

INSTALLATION NOTES 

If the set is to be used in a custom cabinet, mounting brackets are always supplied 
with the cabinet for the mounting of the picture tube. If the set is to be used in a wall 
installation then metal mounting brackets are available for this purpose. 

After mounting the picture tube, the deflection.yoke should be placed all the way up on 
the neck of the tube as far as it will go. Mount the focus coil with the gap forward. 
The focus coil should be about 1/4" behind the yoke. It is understood that the brackets 
that hold the yoke and focus coil are already fastened to the board or brackets. 

Mount the ion trap on the neck of the tube near the cap. Make sure that you are using 
the correct ion trap with the particular tube you are using. Most tubes today use 
single magnet ion traps and that is what is supplied with the set. 

Connect the high voltage lead to the picture tube. Turn on the set. Adjust the bright-
ness control to about 3, 4 of the way and slowly bring the ion trap forward and back 
slowly rotating at the same time until maximum brightness can be obtained on the 
picture tube. There might be two positions where maximum brightness can be ob-
tained. The correct position is nearest the cap of the picture tube. 

Connect the antenna to the set. Turn the AGC level control 3;4 clockwise. Turn up 
the contrast until a picture is on the screen. If the picture tears or has a venetian 
blind effect, adjust the synchroloc T-5 until the picture becomes steady. If it is 
rolling up or down, adjust the vertical hold controlson the front of the chassis. 

Adjust the width and horizontal drive control until the picture fills the tube. Then 
adjust the vertical height and linearity control to fill the tube vertically. If shadows 
are on the corners of the picture tube, tilt the focus coil slightly. This will remove 
the shadows and readjust the ion trap slightly. If the picture tube iS centered in the 
yoke and focus coil there should be very little adjusting to be done. 

If the picture is tilted, loosen the wing nut on top of the yoke and move it to the left or 
right. This will level the picture. Tighten up the wing nut after this setting. 
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MODEL 630FA-2 

POOR BRIGHTNESS 

1. Width coil 
2. Ion trap adjustment 
3. VT- 5, 8, 9, 10, 11 
4. Deflection yoke 
5. Picture tuhe 
6. R-81 too high in value 
7. Setting of Horiz. drive 
8. HV arcing or corona 

SOUND BUT NO RASTER 

1. Deflection yoke 
2. No high voltage 
3. Picture tube 
4. R-88 
5. High voltage fuse 
6. Ion trap adjustment 
7. Coil LL- 1 
8. Flyback transformer 
9. VT- 5, 8, 9, 10, 11 

NO RASTER OR SOUND 

1. VT- 1, 2 
2. Supply voltages 
3. AC input 

INSUFFICIENT WIDTH 

1. Deflection yoke 
2. Low line voltage 
3. VT- 5, 8, 9, 10, 11 
4. R-88 
5. Horiz. drive control 

NO SOUND 

SERVICE HINTS 

NO HORIZONTAL SYNC 

1. Horizontal hold control 
2. VT- 6, 7 
3. C-45, C-66 
4. Sync discr. transformer T-5 

NO VERTICAL SYNC 

1. C-51, C-52, C-53, C-54 
2. R-51, R-52, R-53, R-54, R-58 
3. VT- 12 
4. T-3 
5. Vertical hold control 

IMPROPER FOCUS 

1. Adjustment of focus control 
2. Defective picture tube 
3. Low high voltage 
4. Focus coil should be 470 ohms 
5. R-7 and focus control 
6. Improper adjustment of ion trap 

HORIZONTAL JITTER 

1. Yoke leads too close 
2. Minus 2 volts supply line 
3. T-5 
4. VT-7 

1. Speaker or leads 
2. Output transformer 
3. Volume control 
4. VT-22, 23, 24, 25, 26A, 26B, 27, 28 

VERTICAL LINE, NO RASTER 

1. Deflection yoke 
2. VT- 11 
3. Flyback transformer 

HORIZONTAL LINE, NO RASTER 

1. Deflection yoke 
2. T-4 Vertical output transformer 
3. VT- 12, 13 

RASTER BUT NO PICTURE 

1. Picture tube socket connections 
2. Continuity of width & AGC coils 
3. VT- 14, 15, 16, 17, 18, 19, 20, 21 
4. Bias of AGC lines, should be -.6 to -4 

volts depending on signal 
5. Contrast control 
6. PC- 1, 2, 3, 4, 5, 6 in video circuit 

INSUFFICIENT HEIGHT 

1. Deflection yoke 
2. VT- 12, 13 
3. Vert lin & height control 

NO SYNC 

1. VT- 18A, 3, 4, 5 

POOR VERTICAL LINEARITY 

1. Deflection yoke 
2. VT- 12, 13 
3. Height, Vertical Lin 8.1 vertical hold 

BURN OUT SPOT ON SCREEN 

1. Picture tube 

DARK LINES ON LEFT SIDE OF PICTURE 

1. 6CD6 tube VT-9 
2. Yoke wires too close to picture grid lead 
3. C-82 in yoke 

SOUND BARS IN PICTURE 

1. Sound IF Alignment 

LIGHT LINE LEFT SIDE OF PICTURE 

1. Horizontal drive control 
2. VT-5 
3. Value of R-81 to be increased to 

560K or 680K 

to kine. grid lead 

ONE HALF OF RASTER DARKER 

1. VT- 14, 15, 16, 17, 18, 19, 20 

2. All low voltage electrolytics 

VERTICAL JITTER 

1. VT- 12 
2. Increase value of C- 3B to lmfd. 
3. C-54 or R-58 
4. T-3 

RASTER OFF CENTER 

1. Focus coil & vertical centering control 
2. Reverse focus coil leads 
3. Incorrect setting of ion trap 

TILTED RASTER 

1. Adjustment of deflection yoke 
2. Reverse leads of focus coil 

CORNERS OF RASTER CUT OFF 

1. Defective picture tube 
2. Focus coil too far back 
3. Deflection yoke too far back 
4. Improper ion trap or ion trap adjustment 

POOR PICTURE DETAIL 

1. VT- 18A. 19, 20 
2. PC- 1, PC- 2, PC- 3, PC- 4, PC- 5, PC-6 
3. IF alignment 

TRAPEZOIDAL RASTER-KEYSTONE 

1. Defective deflection yoke 
2. C-82 in yoke defective 

POOR HORIZONTAL LINEARITY 

1. VT- 8, 5, 9, 10, 11 
2. Deflection yoke 
3. C-80, C-83 
4. Improper ion trap for picture tube 

RESISTORS 

All resistors are 1 2 watt plus or minus 10% unless otherwise stated 

Part Value 

R1 1360 17W 
R2 12E 2W 
R3 12 2W 
R4 100 4W 
R5 230 lOW 
R6 1800 2W 
R7 270 2W 
R8 
R9 
R10 10K 
R11 47 
R12 1K 
R13 47 
R14 150 
R15 1K 
R16 47 
R17 1K 
R18 150 
R19 1K 
R20 4.7K 
R21 47 
R22 47K 
R22A 18K 
R228 100K 
R23 1K 
R24 150 
R25 2.7K 
R26 1K 
R27 516K 
R28 3.9K 
R29 
R30 10K 
R31 
R32 3.3K 
R33 1.2meg. 
R34 820K 
R35 12K 2W 
R36 3.3K ev 
R37 100 
R38 150K 1W 
R39 18K 
R40 27K 

R40 18K 1W 
R41 4.7K 
R42 4.7meg. 
R43 lmeg. 
R44 6.8K 
R45 lmeg. 
R46 4.7K 
R47 1K 
R51 22K 
R52 8.2K 
R53 8.2K 
R54 22K 
R55 82K 
R56 2.2meg. 
R57 2.2meg. 
R58 1.5meg. 
R59 560 
R60 560 
R61 10K 

Circuit 

Bleeder Network 
Bleeder Network 
Bleeder Network 
Bleeder Network 
Bleeder Network 
Bleeder Network 
Bleeder Network 

1st Vid IF grid 
1st Vid IF Cath 
1st Vid IF Decoup 
2nd Vid IF grid 
Decoupling 
AGC decoupling 
2nd Vid IF Cath 
2nd Vid IF Decoup 
Deoupling 
AGC decoupling 
3rd Vid IF grid 
3rd Vid IF Cath 
AGC 
AGC 
AGC 
3rd Vid IF decoup 
Decoupling 
4th Vid IF Plate 
4th Vid IF decoup 
4th Vid IF plate 
Vid Det diode load 

4.5MC trap damper 

1st Vid Amp Plate load 
Bias network 
2nd Vid Amp Grid 
2nd Vid Bias Network 
2nd Vid Amp plate load 
2nd Vid Amp Cath limit 
AGC Cathode resistor 
AGC screen dropping 
Missing from schematic 
AGC isolating resistor from pin 
1 of AGC tube VT- 21 to junction 
of PC-4 and R-32 
AGC peaking 
1st sync amp plate 
Bias network 
1st sync amp grid 
Sync sep plate 
2nd sync amp grid 
2nd sync amp plate 
2nd sync amp decoup 
Integrating network 
Integrating network 
Integrating network 
Integrating network 
Vert Osc Grid 
Vert output 

Vert output grid 
Vert osc. grid 
Vert deflect coil damp 
Vert deflect coil damp 
Vertical peaking 

R96 
R97 
R98 
R99 
R100 
R101 
R102 
R103 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
R111 
R112 
R113 
R114 
R115 
R116 
R117 
R118 
R119 
R120 
R121 
R122 
R123 

Part Value Wattage Circuit 

R62 680 Vert output cathode 
R64 1K Vert retrace blanking 

R66 470K Hor sync disc load 
R67 470K Hor sync disc load 
R68 lmeg Hor sync disc load 
R69 470K Hor AFC Filter Network 

R70 560 Hor AFC Grid 
R71 10 Hor AFC Cathode 
R72 47K Hor AFC Plate 
R73 39K Hor AFC Plate 

R74 39K Hor AFC Screen 
R75 27K Hor AFC Screen 
R76 27K Hor Osc. Grid 
R77 10K Hor Osc. Screen 
R78 5E 10 Hor Osc. Plate 
R79 6.8K Differentiator 
R80 220K Hor Disc. grid 
R81 330K Hor Disc. plate 
R82 4.7K Hor. peaking 
R83 330K Hor, output grid 
R84 100 Hor. Out grid decoup 
R85 280 4 Hor output cathode 
R86 25K 4 Hor output screen 
R87 3.3 HV Rect fil limiter 
R88 470K HV Filter 
R89 600-600 12 Sweep control for max width Li 

HV only one used, for smaller 
tubes 2 in series are used. 

150K Anode dropping 
150K Anti-blooming 
10K Picture tube grid 
lmeg. DC restorer diode load 

1 meg. 
100 
1K 
470K 
100 
1K 
22K 
39K 
10K 
100K 
100K 
27K 
22K 
lOmeg. 
330E 
470K 
3300 
100K 
100K 
150K 
150K 
270 
1K 

2 

2 
5 

1st sound IF grid 
1st sound IF cathode 
1st sound IF decoupling 
2nd sound IF grid 
2nd sound IF cathode 
2nd sound IF decoupling 
3rd sound IF grid 
3rd sound IF decoupling 
Voltage divider 
Sound Disc diode load 
Sound Disc diode load 
De- emphasis 
De- emphasis 
1st Audio Amp grid 
1st Audio Amp plate 
Phase inverter grid 
Phase inverter cathode 
Phase inverter cathode 
Phase inverter plate 
VT-27 grid 
VT- 28 grid 
PP Audio output cath. 
Audio output screens 

-o 
o 
rn 
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Part Value 

C 1 
C2 
C3A 
C3B 
C4A 
C4B 
C4C 
C5A 
C5B 
C6A 
C6B 
C7A 
C7B 

C8 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C33A 
C33 
C34 
C35A 
C35 
C36 
C41 
C42 
C43 
C44 
C45 
C51 
C52 
C53 
C54 
C55 
C56 
C66 
C87 
C68 
C69 
C70 
C71 
C72 
C73 
C74 
C75 
C76 
C77 
C78 
C79 
C80 

.01mfd 

.01mfd 
30mfd 
80mfd 
40mfd 
40mfd 
lOmfd 
60mfd 
50mfd 
40mfd 
10 mid 
20mfd 
8(r/told 

CONDENSERS 

Voltage 

600 
600 
450 
150 
450 
450 
475 
450 
50 

350 
350 
400 
350 

1000mfd 6 
1500mml 
1500mmfd 
1500mmfd 
1500mmfd 
270mmfd 500 
1500mmfd 
1500mmfd 
1500mmfd 
1500mmfd 
270mmfd 500 
1500mmfd 
1500mmfd 
1500mmfd 
270mmfd 500 
1500mmfd 
1500mmfd 
1500mmfd 
270mmfd 500 
lOmmfd 500 
1500mmfd 
.05mfd 600 
4700mmfd 600 
82mmfd 500 
.005mfd 600 
.0018mfd 600 
.5mfd 400 
.05mfd 600* 
.5mfd 200 
270mmfd 500 
270mmfd 500 
.05mfd 600 
.01mfd 600 
82mmfd 500 
.002mfd 400 
.005mfd 400 
.005mfd 400 
.006mfd 500 
.1mfd 400 
.05mfd 600 
.015mfd 400 
.004mfd 600 
.015mfd 400 
1200mmfd 
.004mfd 600 
.05mfd 400 
.05mfd 600 
.05mfd 600 
390mmfd 500 
.01mfd 400 
.001mfd 1000 
680mmfd 500 
.22mfd 400 
.5mfd 400 
.047mfd 400 

Circuit 

line filter 
line filter 
filter 
bias filter 
filter 
filter 
Vert Out filter 
filter 
cathode vert out 
LV filter 
Sync filter 
Audio filter 
filter 

Vert cent filter 
1st Vid IF flit bypass 
1st Vid decoupling 
AGC bypass 
1st Vid IF screen bypass 
Video IF coupling 
2nd Vid fil bypass 
2nd Vid IF screen bypass 
2nd Vid IF AGC bypass 
2nd Vid IF decoupling 
Video IF coupling 
3rd Vid IF fil bypass 
3rd Vid IF screen bypass 
3rd Vid IF decoupling 
video IF coupling 
4th video IF decoupling 
4th Vid IF fil bypass 
4th Vid IF screen bypass 
Video IF coupling 
Video diode filter 
Vid diode fil bypass 
Video coupling 
2nd vid amp cath decoup 
3rd video IF cathode dec 
AGC cathode decoupling 
AGC coupling 
AGC 
Video coupling 
AGC 
1st sync amp decoup 
1st sync amp plate coup 
Sync separator coupler 
Vert sync coupler 
Hor sync coupler 
integrator 
integrator 
integrator 
Vert ose. grid 
Vert sweep coupling 
Vert discharge 
Fixed trimmer 
Hor ose, grid 
Phase shifter 
Phase shifter (Temp comp cer) 
AFC coupling 
AFC filter 
Hor Ose Cont screen 
Hor ose screen 
Differentiator net 
Hor. sweep coupling 
Hor, sweep coupling 
Horizontal discharge 
Horiz. out screen 
Horiz. out cathode 
Horiz. out damper filter 

Part 

C81 
C82 
C83 
C84 
C85 
C98 
C101 
C102 
C103 
C104 
C105 
C106 
C107 
C108 
C109 
C110 
C111 
C112 
C113 
C114 
C115 
C116 

Part 

T-3 

T-4 

T-5 

T-6 

T-12 
T-1.3 
DC-2 

Part 

PC-1 
PC-2 
PC-3 
PC-4 
PC-5 
PC-6 
PC-7 
T*-8 
T-9 
T-10 
CH-1 
CH-2 
CH-3 
CH-4 
CH-5 
T-1 
T-2 
L-1 
L-2 
T-7 
LL-1 
LW-1 

Value 

500mmfd 
47mmfd 
.1mfd 
.22mfd 
.033mfd 
.1mfd 
3.3mmfd 
1500mmfd 
1500mmfd 
.01mfd 
1500mmfd 
1500mmfd 
51mmfd 
6800mmfd 
.01mfd 
270mmfd 
.0025mfd 
.01mfd 
.05mfd 
.1 mf d 
Amid 
.005mfd 

Voltage 

20KV NV filter 
Horiz. deflect filter 

600 Yoke coupler 
400 Damper filter 
600 Damper filter 
400 Kine cathode 
500 sound IF coupling 

1st Sound IF cath 
1st Sound IF screen 

600 2nd Sound IF grid 
2nd Sound IF cathode 
2nd Sound IF screen 

500 3rd Sound IF grid 
500 3rd Sound IF screen 
400 De-emphasis 
500 Sound diode filter 
400 Sound coupling 
400 Sound coupling 
400 Sound coupling 
400 Sound coupling 
400 Sound coupling 
600 Audio out plate bypass 

TRANSFORMERS  

Description 

Circuit 

Vert Ose. Trans Turns Ratio 1:4.2 
Approx res at 25C Pri 165 ohms 

Sec 1310 ohms 
Vert Out Turns Ratio 13:1 

Pri imp. 19,000 ohms 
Approx res at 25C Pri 6.9 ohms 

Sec 590 ohms 
Syncroloc Pri 37 ohms CT 

Sec 35 ohms tapped at 9.5 ohms 
Horiz Out D.C. Resistance between terminals 

1-3 3.7 ohms 
3-5 30 ohms 
5-7 3.6 ohms 
8-9 22 ohms 
9-MV 414 ohms operating temp 100C maximum. 
RCA type 225T1 

Focus Coil 470 ohms 
Filter Choke 3henrys 300Ma 45 ohms 
Deflection yoke With harness Vert 68 ohms total. 

Horizontal 20 ohms 
R.F. 81 I.F. COILS 

Ohms Description 

5 Wound on 22K resistor, 120mmh 
8 250mmh 
5 Wound on 22K resistor, 120mmh 
4 93mmh 
5 Wound on 22K resistor, 120mmh 
4 93mmh 
8 250mmh 

1st sound IF Pri .2 Sec 0 
2nd sound IF Pri .2 Sec 0 
Sound Disc. Pri 0 Sec 0 

O Filament choke 
Filament choke 
Filament choke 
Filament choke 
Filament choke 
1st Picture IF 81 trap 
2nd Picture IF 8/ sound takeoff 
3rd picture IF 
4th picture IF 
Cathode sound trap 
Horiz lin coil A-B 4.5 B-C 1.5 
Horiz width coil 11 ohms 

Airex # 

FC-2A 

FC-2B 

FC-2C 

RC-2A 
RC-2B 
RC-2C 
RC-2D 
RC-2E 

SPFA-2 

T-11 

PT7 

CONTROLS  

Res. Watts 

lmeg .5 
10K .5 

50K .5 
lmeg .5 
50K .5 
1500 5.0 

25K .5 
20 2 
5K .5 
2.5meg. .5 
20K .5 

Description 

Vol, control tapped at 
200K rear. Contrast front 
On-off SW1 on vol cont. 
Horiz Hold rear 
Vert hold front 
Brightness control rear 
Focus control front 
Phono SW2 attach to rear 
Threshold control 
Vert cent tapped at 10 
Vertical linearity 
Height control 
Horizontal drive 

SPEAKER  

12" P.M. 3.2 VC Audio output trans. mounted on frame with 
36" leads 
10,000 ohms 6AQ5 PP to 3.2 ohm V.C. 

POWER TRANSFORMER  

Top Mount Pr 1 117VAC 2.75A 320Watts 
Black, black 8/ yellow 

Sec 360-0-360 
Red, Red yellow, Red 

Fi 1 6.3V 10A X&Y tied 
Green, Green 

Fi 1 6.3V 1.2A 
Brown, Brown 

Fi 1 5V 6A 
Yellow, Yellow 

TOP VIEW OF CHASSIS  u 
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AMP- 2V "V" 
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WAVE-SHAPES 

OUTPUT OF 2ND SYNC. 
AMP-23V"H" 

PLATE OF HOR. 
05G.- 200 V 

a. 

INPUT TO KINE. 
GRID-90 TO110V."V" 
a. 

PLATE OF HOR. 
SYNC. DCR. ( PIN 7 
OF VT...6-17 V. "H" 

OUTPUT OF 1ST SYNC. 
AMP > 35V "H" 

PLATE OF HOR. 
SYNC.DCR.(PIN 
OF VT«•6-17V."H 

10041. 

VOLTAGE READINGS 

Tube Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

VT- 1 280 
VT-2 280 
VT-3 
VT-4 - 10 
VT-5A -5 92 
VT-5B 
VT-6 -2.1 
VT-7 
VT-8 340 
VT-9 350 6.3AC, 
VT- 10 DO NOT XE 
VT- 11 -7.5 345 
VT- I2 
VT-13 -97 
VT- 14 Oto6 
VT- 15 Oto6 . 06 
VT-I6 .02 
VT- 17 1.8 
VT18A 
VT18B 
VT- 19 - 1.9 
VT-20 
VT-21 109 112 
VT-22 
VT-23 -.2 
VT-24 -4 
VT-25 2.2 -.4 
VT-26 85 32 
VT-27 1.5 
VT-28 1.5 

360AC 
360AC 
6.3AC 
6.3AC 

-150 
6.3AC 
-2.2DC 

165 185 
-915 . - 120 
ASURE HI 
350 260 
6 -120 

6.3AC 
6.3AC 
6.3AC 
6.3 

22 

4.9AC 

6.3AC 

6.3AC 
135 
6.3AC 
6.3AC 
6.3AC 
6.3AC 

215 
6.3AC 
6.3AC 

170 
130 

-2.5 
.2 
-20 
-120 
0 H V 
150 
-125 

130 
128 
130 
86 

Oto25 
116 
-9 
AOC 
120 
120 
40 

53 
230 
230 

360AC 288 
360AC 288 
130 
135 

-120 6.3AC 
-20 

100 6.3AC 195 
6.3AC . 26 

200 -5.8 
LTAGE 
345 340 340 
-117 6.3AC - 117 
-110 - 109 
130 
130 
130 
124 

134 
6.3AC 

260 108 
124 .35 
124 .4 
42 

-.7 
53 6.3AC 
235 
235 

Oto - 1. 

270 

All voltages above are DC unless otherwise specified. DC voltage 
readings are at 20,000 ohms per volt. AC voltage readings are at 
1000 ohms per volt. 

Pin numbers are from the bottom view of the chassis and are 
measured to ground. 

Readings taken with line voltage at 117VAC. 

Front and rear controls set for good picture quality and linearity. 

Where readings may vary according to the setting of the service 
controls, both minimum and maximum readings are given. 

© John F. Rider 



CHASSIS CODE NUMBER 

GENERAL INFORMATION 

SPECIFICATIONS 

OPERATING VOLTAGE 
105-125 volts, 60 cycles. 

POWER CONSUMPTION 
215 watts. 

FUSE 
Located at rear of chassis. 
(5 amp. 3AG) 

RECEIVER INPUT IMPEDANCE 
300 OHM balanced (between terminals). If 72 OHM 
coaxial cable is used, connect outer conductor to 
chassis and inner conductor to either antenna 
terminal. 

INTERMEDIATE FREQUENCIES 
Video Carrier   24.75 MC. 
Sound Carrier   20.25 MC. 
Intercarrier Sound  4.5 MC. 

SPEAKER 
10" P.M. (all models except 21. T.M.) 
Voice Coil Impedance - - 3.2 ohms. 
Audio Power Output - - - 2.5 watts. (Undistorted) 

DEFLECTION 
Electromagnetic 

FOCUS 
Electrostatic or Magnetic. 

SYMBOL 

V1 
V2 
V3, V4, V5 
V6 
V7 
V8 
V9A 
V9B 
V10 
V11 
V12A 
V12B 
V13 
V14 
V15A 
V15B 
V16 
V17 
V18 
Xtal 

The first code group indicates the picture tube type and size. 
The second code group indicates the cabinet model. 
The third code group indicates the chassis model. 

Example: 
27A 28 D 
1 1 1 

1st 2nd 3rd 

TUBE COMPLIMENT 

TUBE 

6BQ7A 
6J6 
6CB6 
6AG7 
27NP4 
6AU6 
1/2-6T8 
1/2-6T8 
6Y6 
51.14 
1/2-6U8 
1/2-6U8 
6C4 
6AH4 
1/2-68N7 
1/2-6SN7 
6CD6 
6V3 
1B3 
1N60 or IN64 

CAUTION NOTICE 

FUNCTION 

R.F. Amplifier 
Osc. and Mixer 
1st, 2nd and 3rd I.F. 
Video Amplifier 
Picture Tube 
Sound I.F. 
Ratio Detector 
Sound Amplifier 
Sound Output 
Low Voltage Rectifier 
Sync Separator 
Sync Clipper Amplifier 
Vertical Blocking Oscillator 
Vertical Output 
Horizontal Osc. Control 
Horizontal Oscillator 
Horizontal Output 
Damper 
High Voltage Rectifier 
Video Detector 

HIGH VOLTAGE; ( 18,000 VOLTS) EXISTS AT THE 
HIGH VOLTAGE LEAD TO THE PICTURE TUBE, AND 
GREAT CARE MUST BE TAKEN WHEN REMOVING 
THE CHASSIS FOR SERVICING. 

PICTURE TUBE HANDLING; GOGGLES AND HEAVY 

GLOVES SHOULD BE WORN WHEN HANDLING THE 
PICTURE TUBE. NEVER LIFT THE PICTURE TUBE 
BY ITS NECK OR STRIKE THE NECK IN ANY WAY. 

BACK COVER; THIS SHOULD ONLY BE REMOVED 
BY A QUALIFIED SERVICE TECHNICIAN. 

N
V
D
1
1
1
3
W
V
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Vol-On- Off 
Picture 
T.V.-PH. 
V.Hold 

V.Size 
V. Lin. 
H. Hold 
Tone— 
Brightness 
Channel 81 
Fine Tuning 

Fig. 2. Tubes and Front Controls. 

INSTALLATION INSTRUCTIONS 

This receiver is normally shipped ready for operation. 
After unpacking and removing wooden shipping base 
the following operational checks should be performed; 
Connect either an Indoor or Outside Antenna to the Re-
ceiver Antenna Terminals and plug in the line cord. 
The OPERATING INSTRUCTIONS given below should 

now be followed. 

Controls for customer adjustment are located on the 
front panel behind the small control door. Controls at 
the rear of receiver should be adjusted (if necessary) 

only by the installation technician. 

OPERATING INSTRUCTIONS 

The receiver is adjusted at the factory and is ready 
for operation after installation. To place the receiver 

in operation attach the cord to any 117 volt 60 cycle AC 

outlet and proceed as follows: 

1. Turn the OFF-ON, VOLUME control knob clock-
wise about one half turn and wait for tubes to warm 

to operating temperature. 
2. Turn the CHANNEL selector knob to the desired 

channel. 
3. The picture control should be turned to a point near 

half way rotation. PRE-SET CONTROL 

VERTICAL SIZE AND LINEARITY ADJUSTMENTS 
Adjust the SIZE control until the picture completely 
fills the mask. Adjust the VERTICAL LINEARITY 
control until the picture is symetrical from top to 
bottom. Adjustment of one control will effect the ad-
justment of the other, therefore, readjustment may be 
required for correct setting. 

@John F. Rider 

4. The FINE TUNING control located behind the 
channel selector knob is then adjusted for the 

clearest picture. 
NOTE: This may also require readjustment of the 
PICTURE control for maximum picture quality. 

5. The VOLUME control is then adjusted for desired 

sound level. 

ADJUSTMENTS 
VERTICAL HOLD CONTROL 
Rotate the VERTICAL HOLD control until the picture 
moves slowly downward. Turn the control back until 

the picture moves upward and locks in. 

PICTURE CONTROL 
Adjust this control for best contrast with a test pattern 

ar good picture. 

BRIGHTNESS CONTROL 
This control must be operated in conjunction with the 
PICTURE control for best picture contrast. 

HORIZONTAL HOLD 
Adjust this control to mid position. 

CHASSIS Series "D" 

PHONO TV SWITCH 
Place switch in downward position for T.V. operation. 

TONE CONTROL 
Adjust control for desired sound range. 

LOCAL FRINGE SWITCH 
Place switch in upward position for local stations. 

SERVICE INFORMATION 

PICTURE TUBE ADJUSTMENTS 
- IMPORTANT - 
"Read (caution notice) on page t.". 

These adjustments to be made by Qualified Service 

Technicians only. 

ION TRAP ADJUSTMENT 
It is important that this adjustment be made upon in-
stallation and repeated after " Focus" or " Position-

ing" adjustments. 

When adjusting the ION TRAP have the BRIGHTNESS 
control set for normal brightness. Start with the ION 
TRAP close to the picture tube socket and move it slow-
ly in the direction of the yoke while rotating it to find 

the position which gives maximum raster brilliance. 

Reset BRIGHTNESS control for normal brilliance. 

There may exist two positions of the trap where max-
imum brightness occurs. The ION TRAP should always 
be placed at the position closest `to the picture tube 

base. 

CAUTION: Never set the ION TRAP to the forward 

position. 

If shadows now appear in the corner of the raster do 
not attempt to eliminate them by adjusting the ION 
TRAP and sacrificing raster brilliance. Remove shad-

Antenna 
Local 
Fringe) 

Color 
Phono 
117V 1A\ 
Outlet J 
Fuse 

Horizontal 
Output and 
H.V. Ass 'y 

Drive (C4 

T11 

Range (C100) 

Mounting 
Bolt 

Pin Cushion 
Corrector 
Magnet (2) 

Centering 
Magnet 

Yoke 

Grommet 

P.M. Spkr. 
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ows by adjusting the CENTERING DEVICE and DE-
FLECTION YOKE. The ION TRAP should always be 
readjusted after the CENTERING, FOCUS or YOKE 
adjustments. 

FOCUS ADJUSTMENT 
For receivers using electrostatically focused picture 
tubes a fixed 300 volts ( positive) DC is applied to the 
focusing anode and no focusing provision is provided. 
With ion trap and centering adjustments correctly 
made, proper focus will result. 

For receivers using magnetically focused picture tubes 
a combination permanent magnet focusing device and 
centering assembly is provided. The magnetic field 
is varied by placing a non-magnetic screw driver in 

slot provided as a screw driver adjustment on the PM 
focalizer unit. This unit is located behind the deflec-
tion yoke on the neck of the picture tube. Focus ad-
justment is made at the factory, but if necessary, this 
adjustment should be made while viewing the raster 
with normal picture brilliance. Optimum focus re-
sults when the horizontal lines are clearly defined. 

PIN CUSHION CORRECTOR MAGNET ADJUSTMENT 
Two CORRECTOR MAGNETS are used to eliminate 
curvature of the top ansi bottom edges of the raster. 
These magnets are mounted on the deflection coil 
mounting bracket and can be moved in an out or up and 

Fig. 3. View Showing Rear of Cabinet. 



down by moving the holding arm. 

To make adjustment; 

1. Turn the VERTICAL SIZE control Until both the 
top and bottom edges of the raster are visable. 

2. Loosen the screw that holds the magnet arm in 
place and adjust the magnet position by moving the 
arm forward and/or rotate it around the screw un-

til the top and bottom edges are straight and par-
allel to each other. 

NOTE: Mis - adjustment of the CORRECTOR MAG-
NETS may cause keystoning, poor linearity, etc. 

CENTERING ADJUSTMENTS 
Two types of centering assemblies have been used in 
production. 

One assembly utilizes a small bar type magnet which 
can be turned by means of a knurled shaft. This as-
sembly is adjusted by turning the knurled shaft and by 
rotating the entire unit until the picture is centered on 
the screen. 

One assembly consists of two magnetic rings mounted 
as two movable washers. The washers are provided 
with tabs to enable rotating the magnets independently 
of each other to vary the magnetic field. This unit is 
installed about 3/4 inch behind the yoke to prevent the 
yoke from demagnetizing the ring magnets. Adjustment 

is made by gradually rotating them with respect to each 
other and by rotating the entire unit until the picture 
is centered. 

TO REMOVE AND REPLACE PICTURE TUBE 

REMOVING THE PICTURE TUBE 
1. The vertical wooden bar (located at right of the 

screen) is secured by a holding screw inserted 
from inside the cabinet. After the holding screw 
has been removed, grasp the vertical wooden bar 
and force upward until the bottom of the bar is 
clear of the framework. Bar can now be removed 
by pulling at the bottom with an outward and down-
ward motion. 

2. Remove the safety glass front by placing palms 
of hands on the glass and forcing it to the right and 
then upward until the glass edge is clear of the 
bottom and left side of the cabinet, Hold the glass 
carefully and remove by bringing the bottom edge 
forward. 

3. Using the same general rule as in step 2 remove 
the mask. 

4. Remove the cathode ray tube socket and the yoke 
plug, ion trap, centering device, the second anode 
wire and cathode lead. 

5. Remove the yoke and rubber grommet by first re-
moving the yoke retaining springs from the eye 
bolts on the cabinet. The springs should be re-
moved in this order; top left, bottom right, top 
right and bottom left. The yoke and grommet may 
now be taken from the neck of the CRT. 

6. Return to the front of cabinet and remove the nuts 
and washers from the bottom CRT retaining bolts. 
Remove the nuts and washers from the top CRT 
retaining bolts and the CRT can be removed while 
taking great care not to drop or jar it. 

7. Remove the metal strap around the CRT by loosen-
ing the bolts on each side of the screen until the 
strap will slide off the picture tulr. 

REPLACING THE PICTURE TUBE 
1. Place the metal strap around the picture tube and 

tighten the side bolts, being sure that bolts are 
midway along the side of picture and then tighten 

for equal spacing. The picture tube should fit 
against the four small curved retaining brackets. 
Tighten the strap securely. 

2. Replace the springs and washers as shown: 

PICTURE TUBE 
STRAP ----

(-WASHER SUPPORT 

Fig. 4. Picture Tube Mounting Bolt. 

and place picture tube in position with the two top 
nuts and washers being replaced before the two 
bottom nuts and washers. 

3. Tighten the mounting nuts to bring the picture 
screen just against the picture mask. Check po-
sition by putting picture mask in place by first 
fitting it in the top groove, lowering it in place and 
then sliding it to the left. If the picture tube is too 
far back remove the mask and loosen proper 
mounting nuts. If the picture tube is too far for-
ward mask will not fit and the mounting nuts must 
be tightened. 

4. Replace the rubber grommet and then the yoke. 

Replace the four springs on the yoke with the short 
end toward the neck of the picture tube and the hook 
toward the tube base. Then attach the springs of 
the eye-bolts on the tube mount in this order; top 
left, bottom right, top right and bottom left. 

5. Replace centering device, ion trap (see ion trap 
adjustments), yoke plug, picture tube socket, cath-
ode lead and second anode lead. 

6. Replace the safety glass by placing it in the upper 
groove first then lowering it in the bottom groove 
and then sliding it to the left as was done with the 
mask. 

7. Replace wooden bar by moving top end up into the 
hole provided and pushing it down into the bottom 
hole. Insert the holding screw from inside the 
cabinet. 

SEMI- REMOVAL OF CHASSIS 

The receiver chassis may be partially removed from 
cabinet for minor service and adjustments. The chassis 
may be moved out from cabinet approximately one foot 
after removing the two rear retaining brackets. 

RF Test 
Point 

Mixer 

RF 2 

RF 1 

T 1 

T 2 

T 3 

T 5  

T 4 

L 17 

g 

Point r 
Video Test 

Video Output 

P.M.Spkr. 

LIMIT OF CHASSIS REMOVAL DEPENDS UPON 
SLACK IN LEAD WIRES FROM THE CHASSIS TO 
PICTURE TUBE. 

Fig. 5. Top View of Chassis. 

HORIZONTAL OSCILLATOR ADJUSTMENTS 

A) "HORIZONTAL FREQUENCY ADJUSTMENT" 
1. Short circuit terminals "C" and "D" of the horiz-

ontal oscillator transformer "Tii". Tune in a 
station and sync in the picture if possible. Set 
PICTURE control to mid position. Set RANGE 
control "Ci00" to approximately one turn from 
full in position. 

2. Turn the HORIZONTAL HOLD control R65 to the 
extreme clockwise position. If picture is out of 
sync adjust frequency slug on "T11" (back of 
chassis). NOTE; There may be two settings at 
which picture syncs, so use the one with screw 

farthest out of the coil. After this position has 

been correctly located readjust the frequency ad-
justment slug counter clockwise until picture is 
just out of sync. 

Picture Tube and 
Yoke Socket 

T 10 

V 17 

T Freq. Slug. 
11 

3. Turn the HOLD control approximately 1/4 turn 
from the extreme clockwise position, to just sync 
picture horizontally.(It may be necessary to slight-
ly readjust "T11" back of chassis). Adjust the 
HORIZONTAL DRIVE control "c4," (back of 
chassis) counter clockwise, to point where vertical 
drive line appears near center of raster. If this 
throws picture out of sync readjust" Ti i" (back of 
chassis) and then turn "C49" so that line just dis-
appears. This is the proper adjustment of "C49". 
Now, turn the HORIZONTAL HOLD control "R65" 
to the extreme clockwise position and if picture 

loses sync readjust "T11". 

(B) "HORIZONTAL STABILIZER ADJUSTMENT" 
1. Remove the short circuit from "C" and "D" of 
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CHASSIS Series "D" 

I I! 

Vertical 
Integrator 

Fuse 

T11 Stabilizer 

C49 H. Drive 

T11 Top Slug 

Fig. 6. Bottom View of Chassis. 

"T11". If picture loses sync slightly adjust the 
stabilizer adjustment of "Til" (under chassis). 
NOTE; There may be two settings that sync pic-
ture, use the one which is obtained with the screw 
farther out of the coil. 

2. Connect the low capacity probe of an oscilloscope 
to terminal "C" of "Tu". If scope upsets sync ad-
justment readjust frequency adjustment of "T11" 
(back of chassis). The pattern on the scope should 
be as shown in Figure (7). 

CORRECT INCORRECT 

Fig. 7. Horizontal Stabilizer Waveforms. 

3. Adjust the stabilizer adjustment "T11" (under 
chassis) for above waveforms. The correct ad-
justment of this slug is when the two peaks are of 
equal height. During this adjustment the picture 
must be kept in sync by readjusting the HOLD con-
trol or "T11" frequency adjustment (back of 
chassis). This adjustment is very important for 
correct operation of the circuit from the stand-

point of oscillator drift and noise immunity. 
4. Remove scope. 

18 

T5 Bottom Slug 

1N60 X-Tal 

(C) "HORIZONTAL LOCKING - RANGE - ADJUST-

MENT" 
1. Set the horizontal HOLD control fully counter 

clockwise. The picture may remain in sync. If 
so turn "Tu" frequency adjust (back of chassis) 
slightly and momentarily switch channel until pic-
ture falls out of sync with diagonal lines sloping 
down to the left. Momentarily remove the signal 
by switching CHANNEL selector to next channel 

and back again. Slowly turn the HORIZONTAL 
HOLD control clockwise and note the least number 
of diagonal bars obtained as the picture pulls into 

sync. 
2. If more than 7 bars are present as the picture 

pulls into sync, adjust the horizontal LOCKING 
RANGE trimmer "C100" (back of chassis) slight-
ly clockwise. If less than 3 bars are present, ad-
just' C " (range control) slightly counter clock-
wise; momentarily remove the signal, and then, 
again rotate the HOLD control clockwise noting thé 
least number of horizontal bars obtained as the 
picture pulls into sync, repeating this procedure 
until 3 to 5 bars are present. 

3. Replace scope and readjust "Tii" stabilizer con-
trol for the waveforms of Figure (7). 

4. Remove scope and set HOLD control to the ex-
treme clockwise position. Adjust frequency slug 
"T11" (back of chassis) counter -clockwise so that 
the vertical blanking bar just appears on the screen 

and then turn slug clockwise until blanking bar just 
disappears. The HOLD control can now be rotated 
either way without loss of sync. 

SOUND I. F. 

6AU6 
V 8 

RATIO DETECTOR 
6T8 
✓ 9A PH 

AUDIO AMPLIFIER 

42 6T8 
V 9B 
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ANT. 
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6i3Q7A 6J6 
VI V 2 
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3-6CS6's 
V 3, V 4, V 5 

--+— 
VIDEO DETECTOR 

IN60 
CRYSTAL 

AUDIO OUTPUT 

6Y6 

AGC 

VIDEO AMPLIFIER 

6AG7 
V 6 

SYNC. SEPARATOR 

1.¡ 6U8 
V 12A 

SYNC. AMPLIFIER 

1/2  6U8 
✓ 128 

HOP. OSC. CONTROL 

V2 6SN7 
V 15A 

 1 

L. V. RECT. 

5U4 - G 
V II 

NOR. OSCILLATOR 

6SN7 
• 158 

VERTICAL OSCILLATOR 
604 
V 13 

5U4 

L.V. RECTIFIER 

VII 

H OR OUTPUT 

6CD6 
V 16 

Fig. 8. Block Diagram. 

VERTICAL OUTPUT 

6AH4 
V 14 

•TO PM 
SPEAKER 

TO C.R.T. 
> CATHODE 

V 7 

H. V. RECT. 
VI8- 1B3 

TO YOKE 
VERT. COLS 

>  NOR. COILS 

DAMPER V 17- 6 V 3 

BOOSTED 
VOLTAGE 
+ 520V 

O 

68K IW 
 'VVVVVVVN.  

V 16 PLATE 
V 17 CATHCOE 

V 10 

VI, V6, V 9B,V 14, V 15A B, VI7 PLATES 
V 18 SCREEN 
V 7 CATHODE 

2.2 K 
 •VVVVVVVV\,  

•  
4. 140 

+400 

VI I  

V2,V3,V4,V5, V8, 
V I2A B PLATES 

V 6,V8, V 12A SCREENS 

V 13 PLATE 
V 7 FANODE T40/ . IW 

Fig. 9. D.C. Distribution Diagram. 

The distribution of the D.C. plate and screen voltages 
is shown in Figure 9. This diagram will serve as an 

aid in servicing the D.C. circuits. It will be noted that 

f I70 K 
W 

+ 17 K.V. 

V10 serves the dual function of an Audio Power Ampli-
fier and a voltage divider. In this manner 140 volts 
is obtained at the cathode of V10. 
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ALIGNMENT PROCEDURES 

I.F. AMPLIFIER ALIGNMENT 

PREALIGNMENT INSTRUCTIONS 
1. Connect negative side of bias battery (4V) to white 

lead entering R.F. tuner sub chassis and positive 
lead to chassis. IMPORTANT; Be sure local-

3 CELLS 
(4 5 V) 

OR 

4 CELLS 
( 6 V) 

SWITCH 

50K 
OR 

471-  LARGER 

fringe switch is in local position. 
A method of obtaining 4V DC for AGC bias is shown 
in Figure ( 10). 

TO A.G.C. ( WHITE LEAD 
ENTERING RF TUNER ) 

Fig. 10. Suggested Circuit for Adjusting AGC Bias. 

2. Disconnect antenna and short antenna terminals. 
3. Set channel selector to unused channel. 
4. Set picture control at mid position. 
5. Allow reasonable warming period for receiver and 

test equipment. 
6. Connect V.T.V.M.(5V.D.C. scale or less) to video 

"test point" at video detector, near V-6 (positive 
side of V.T.V.M. to chassis). 

7. Connect RF signal generator high side to 616 
shield. (Be sure to raise shield on the 616 to in-
sulate it from chassis). Connect low side of gen-
erator to chassis at 616 base. 

PROCEDURE 

IMPORTANT: 
The following adjustments are made keeping the 
R.F. generator output low enough to give a V.T. 

10 % OR LESS ---5 

20 DB 

4.6 MC 

V.M. reading of less than one volt at the video "test 
point". 

1. Set the signal generator to 23.9 M.C. and adjust T4 
for maximum on the V.T.V.M. 

2. Set the signal generator to 24.7 M.C. and adjust T3 
for maximum on the V.T.V.M. 

3. Set the signal generator to 21.9 M.C. and adjust T2 
for maximum on the V.T.V.M. 

4. Set the signal generator to 22.7 M.C. and adjust T1 
for maximum on the V.T.V.M. 

5. Repeat procedure. 

IF RESPONSE CURVE (Visual Check) 
The preceeding procedure should result in a reason-
able IF response characteristic. However, a visual 
check of the IF response curve will insure correct al-
ignment. The response curve should appear as in Fig-

ure ( 11). 

AUDIO LE CARRER 
2025 MC 

- 21.5 MC 
MARKER 

VIDEO LE CARRER 
24.75 MC 

50 % 

DIFFERENCE IN PEAK HEIGHTS 
B THE DIP AT CENTER OF CURVE 

SHOULD NOT EXCEED 30 % 

Fig. 11. Ideal I.F. Response Curve. 

PROCEDURE: 
1. Follow prealignment instructions, steps 1 thru 6. 
2. Connect sweep generator high side to the 616 tube 

shield. Raise shield on 616 tube to prevent it from 
shorting the generator signal to ground. 

3. II a separate marker generator is used, loosely 
couple high side to sweep generator lead on tube 
shield, low side to chassis. Marker frequencies 
are indicated on IF response curve Figure ( 11). 

4. Connect oscilloscope to "Video test point". Mark-
er pips on scope will be more distinct if a con-
denser between 100 MMFD and 1000 MMFD is 
connected across the oscilloscope input. 

b. Check curve obtained against response curve of 
Figure ( 11). Note tolerance on curve. To prevent 
overloading keep sweep and marker outputs at very 

minimum. If response varies from tolerance given, 
or the markers are not in the proper location on 
the curve, improve the response by making the 
following adjustments: 
a. H peaks are not equal, carefully adjust T4 

(23.9mc). It should not be necessary to adjust 
more than one turn in either direction. 

b. If the curve cannot be made to resemble the 
ideal response curve of Figure ( 11), repeat all 
steps under "IF" amplifier alignment. Be sure 
that generator frequencies are accurate and ad-
justments carefully made. If a satisfactory 
curve cannot be obtained after the steps have 
been repeated, stages may not be operating 
properly due to defective tube or other circuit 
component. 

R.F. AMPLIFIER AND MIXER ALIGNMENT 

TEST EQUIPMENT: Oscilloscope, RF Marker Gener-
ator, and RF Sweep Generator. 

1. Allow receiver and test equipment to warm up for 
approximately 15 minutes. 

2. Repeat step 1 of IF prealignment instructions (per-
taining to bias battery). 

3. Connect sweep generator to antenna terminals on 
the receiver. If sweep generator does not have an 
internal marker generator, loosely couple an ex-

ANTENNA TERM'S 
ON RECEIVER 

TS;VEER 
(RF) 

PROCEDURE 

Fig. 12. Connections for R.F. Tuner Alignment. 

° MARKER 
(RF) 

_2GENERATOR 
 h 

IMPORTANT: 
The following adjustments are made while keep-
ing the sweep generator output at a minimum and 
the marker pips are just barely visible on the os-

ternal marker generator through a 2 or 3 MMFD 
capacitor to the antenna terminals as shown in 
Figure ( 12). 

4. Connect the oscilloscope vertical input to the RF 
test point on the RF tuner through a 10K resistor. 
A .002 MFD condenser placed across scope ver-
tical input will remove stray pickup. 

5. Connect the "scope output" on the sweep genera-
tor to the horizontal input of the scope. 

cilloscope. The alignment of the standard RF tuner 
used in American Television receivers can be 
simplified by the alignment of one HIGH and one 
LOW frequency channel. This is possible because 
the same trimmer condensers are used on all 
channels. 

©John Y. Rider 
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CHASSIS Series "D" 

ALIGNMENT CHART 

CHANNEL 
SELECTOR 

SWEEP 
GENERATOR 

MARKER FREQ. ADJUSTMENTS 

Sound 
(MC) 

Picture 
(MC) 

(Step 1) 
Mixer 81 RF2 

(Step 2) 
RF1 

5 79MC 
(15 MC sweep) 

81.75 77.25 

Adjust for 
equal peak 
amplitudes. 

Peaks should 
occur at proper 
marker points 
as shown in 
Figure ( 13). 

no adjustment 

10 195 MC 
(20 MC sweep) 

197.75 193.25 
no 
adjustment 

Adjust maximum 
amplitude and max-
imum flatness while 
keeping markers 
properly located as 
in Fig. (13). 

With the above procedure the alignment 
of all channels will now be sufficiently 
correct. 

PICTURE MARKER 
77.25 MC 
193.25 MC - 

4.514C 
- DIP SHOULD NOT 
EXCEED 30 % OF 
TOTAL HEIGHT 

SOUND MARKER 
91.75 MC 
197.75 MC 

Fig. 13. R.F. Response Curve. 

As a final check of tuner alignment, turn channel selec-
tor to each of the channels in the area where the re-
ceiver will operate. Use the above alignment chart in 
conjunction with the frequencies given in Figure ( 14) 

on the following page. The adjustments being, step 1 
for channels 2 to 6, and step 2 for channels 7 to 13. 
If a compromise adjustment must be made, favor the 
weaker channels. 

Channel 
Sweep 
Gen. M.C. 

Marker Gen. OSC 
M.C. Sound M.C. Picture M.C. 

L 2 57 59.75 55.25 81 
3 63 65.75 61.25 87 

0 4 69 71.75 67.25 93 

5 79 81.75 77.25 103 
W 6 85 87.75 83.25 109 

7 171 179.75 175.25 201 
H 8 183 185.75 181.25 207 
I 9 189 191.75 187.25 213 
G 10 195 197.75 193.25 219 
H 11 201 203.75 199.25 225 

12 207 209.75 205.25 231 
13 213 215.75 211.25 237 

Fig. 14. Alignment Frequencies. 

OVER-ALL ALIGNMENT 

RF and IF section) 
1. Use the same setup as shown in Figure ( 12) ex-

cept that the oscilloscope is connected to "video 
test point" instead of the "RF test point". (The 
10K resistor and .002 cap. are not necessary). 

2. Set the CHANNEL selector to an unassigned HIGH 
channel and set the sweep generator to sweep this 
channel. See sweep generator frequency Figure 
(14). 

DIFFERENCE IN PEAK 
HEIGHTS SHOULD NOT 
EXCEED 30 % 

3. Set marker to proper sound and picture carriers 
for unassigned HIGH channel chosen. See Figure 
(14). 

4. If the response curve obtained does not compare 
with that shown in Figure ( 15), adjust T4 for prop-
er response curve. An adjustment of more than 
one turn in either direction should not be necess-
ary. 

---- NOT MORE 
THAN % 

NOT MORE THAN 
30% OR 3 ce 

Fig. 15. Overall Response Curve. 

R.F. OSCILLATOR ADJUSTMENT 

(Using Television Station) 

It is suggested, that RF oscillator adjustments be made 
using an "on the air television station". 

1. Allow at least 15 minutes warm up time. 
2. Set the "FINE TUNING" control at the center of 

rotation. 

3. Set the CHANNEL selector to the channel whose 
oscillator frequency you wish to adjust. 

4. Remove the CHANNEL selector and TUNING con-
trol knobs. 

5. Using a non-metalic screw driver of ( 1/8) inch 
diameter, adjust the oscillator slug in the hole pro-
vided near the CHANNEL selector shaft. 

@John F. Rider 



Fig. 16. 

6. Proper adjustment of this slug is for best picture 
clarity and detail. 
NOTE: The proper adjustment of the oscillator 
slug will not be where maximum sound level occurs. 

IMPORTANT: The oscillator slug need not be ro-
tated very much. Turning the slug in too far will 

cause it to drop into the coil form. In the event 
that this occurs move the retaining spring aside, 
remove the coil, and lightly tap the open end of the 
coil until the slug slips out. Replace the slug and 
coil, reset the retaining spring, and repeat adjust-

ment as above. 

(Using a Signal Generator) 

It is suggested that the RF oscillator adjustments be 
made using an on-the-air television station. However. 

SOUND I.F. 

IMPORTANT: 

The following adjustments are made using a non-
metalic screw driver with a 1/8 inch blade. 

If a television station signal is not available, the follow-
ing procedure may be used. 

1. Set CHANNEL selector to channel to be adjusted. 
2. Set "FINE TUNING" at mid position. 
3. Set VOLUME control fully clockwise. 
4. Connect a crystal calibrated signal generator to 

the antenna terminals. Adjust the signal genera-
tor for maximum output. 

5. Set crystal calibrated signal generator to exact 
frequency that the receiver oscillator should be 
in the channel being adjusted. See Figure ( 14). 

6. With a clip lead and a . 01 MFD capacitor connect 
the "RF test point" on the tuner to the center lug 
on the VOLUME control, or pin 8 of Vg. 

7. Adjust the RF oscillator slug on the tuner until a 
whistle or beat note is heard in the speaker. 

8. Repeat for all channels to be adjusted. 

ALIGNMENT 

1. Connect two 100K OHM resistors in series from 
pin 2 of V9 to chassis ground. See Figure ( 16). 

2. Connect a•V.T.V.M. ( 50v scale) to points A and B 
as in Figure ( 16). Note polarity of Connections. 

USE IN STEPS USE IN STEPS 
4 & 5 6 & 7 

—0. TO VOLUME CONTROL 

91 90 

Ratio Detector Alignment. 

3. Tune in a T.V. station, adjust the receiver front 
controls for a good picture. (Set volume control 
fully counter clockwise.) 

4. Adjust T5 primary (bottom slug) for maximum de-
flection of the V.T.V.M. 

5. Adjust L17 for maximum deflection of the V.T.V.M. 

and repeat step 4then readjust L17 for maximum 
deflection. 

6. Remove negative lead of the V.T.V.M. from point 
B in Figure ( 16) and connect it to the junction of 

Reference No. 

R1 thru R12 

R13, R46, R47 

R 14 

R15, R17, R19, R21 

R24, R79 , R89 
R16, R20 

R18, R 58, R ioi 

R22, R36 

47 b< 390 

470 

TO 15 

R91 (47K) and C68 (1500 MMF). The positive lead 

remains at point A in Figure ( 16). 

7. Adjust the quardrature slug (top slug) on T5 for a 
null on the V.T.V.M. 

NOTE: Misalignment of T5 (top slug) may make read-
ing either negative or positive depending on direction 
T5 is turned. T5 (pp slug) should be adjusted for zero. 
Adjustment should be made using the 50V range of the 
V.T.V.M. and then succeedingly lower ranges to obtain 
the most sensitive null. 

PARTS LIST 
List of Resistors, Condensers, Coils, and Transformers 

Description 

Loacted in Standard 

Coil Tuner 

2.2K 1/2W 10% 

5.6K 1/2W 10% 

1K 1/2W 10% 

47 ohms 1/2W 10% 

10K 1/2W 10% 

15K 1/2W 10% 

Part No. Comments 

R-8203 

R-8198 

R-8200 

R-8154 

R-8199 

R-8166 

Supplied by Manu-
facturer of Tuner 

180 ohms 1/2W 10% R23 R-8218 

R 25, R 26' R 34 

R27, R53, R78 

R28, R45' R61 

R 29 

R30, R42 

R31 

R33 

15K 1/2W 10% L-6109 

4.7K 1/2W 10% R-8163 

22K 1/2W 10% R-8167 

820K 1/2W 10% R-8175 

1Meg. 1/2W 10% R-8176 

56 ohms 1/2W 10% R-8219 

12K 1/2W 10% L-6120 

R35 5K 10W 10% R-8204 

R37, 

R57, 
R 39' R 40 

R59, R 76 

R41, R43, R49 

R 80 R44, 

150K 1/2W 10% R-8212 

330K 1/2W 10% R-8172 

2.2Meg. 1/2W 10% R-8177 

R48 1.5K 1/2W 10% R-8214 

R50 820K 1/2W 5% R-8196 

R51 82K 1/2W 5% R-8223 

R52 330K 1W 5% R- 8173A 

R54, R64 

R55 

R56 

R60, R84 

R 62, R 95 

R63 

R66' R67 

R68 

R69 

Rio 

R '72' R 73 

R 74 

R75 

R '77 
R 81 

R82 
R83 
R85, R86 

R87 

100 ohms 1/2W 10% R-8156 

100K 1/2W 10% R-8171 

82K 1W 10% R-8220 

68K 1W 10% R-8224 

470K 1/2W 10% R-8174 

100 ohms 2W 10% R-8157 

15K 2W 10% R-8225 

1K 1/2W 10% R-8187 

6.8 ohms 1/2W 10% R-8153 

33 ohms 1W 10% R-8215 

CRL - PC - 100 M-0017 

1.5Meg. 1/2W 10% R-8229 

1.5Meg. Pot. R-8216 

2Meg. Pot. R-8183 
2.5K Pot. R-8180 

470 ohms 1W 10% R-8160 
270K 1W 10% R-8226 

560 ohms 1/2W 10% R-8186 
470K 1/2W 10% R-8185 

Part of Blue Dot 
Peaking Circuit 

Part of Orange Dot 
Peaking Coil 

Part of L-6116 

Part of Vertical 
Integrator 

Vertical Hold 

Vertical Size 
Vertical Linearity 

Part of L-6116 
Part of L-6101 

L
-
ZI

. 
3
9
V
d
 A
I
N
O
I
S
L
A
3
1
3
1
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CHASSIS Series "D" 

Reference No. 

R88 

R90 

R91 

R 92, R 32 

Description 

82 ohms 1/2W 10% 

390 ohms 1/2W 10% 

47K 1/2W 10% 

Dual Pots. - Switch 

R 93 15 ohms 1/2W 10% 

R 94 

R 96 

R 97 

R98, R65, R38 

R99 

Rioo 
C1 thru C21 

C22A, C2213, C23A, 
C 23B, C 25A, C 25B 

C24' C29' C56' C57' 
, , 69, , , 
65, 78 

C26 

C27 

C28, C30, C48, C51, 

C60, C62' C73 

C31' C41' C80 

C32 

C33, C36, C71 

C34' C37 

C35, C44, C59, C72 

C38 

C39' C42' C58 

C40' C47 

C43' C66 

C45 

C46 

C49 

10Meg. 1/2W 10% 

1Meg. 1/2W 5% 

120K 1/2W 5% 

50K Triple Ganged 
Potentiometers. 

500 ohms 5W 10% 

220 ohms 1/2W 10% 

Located in Standard 
Coil Tuner. 

2x4000mmf 500V 10% 

5000mmf 600V 10% 

4.7mmf 

.22mfd 

.1mfd 

500V 10% 

200V 10% 

400V 10% 

.022mfd 400V 10% 

150mmf 500V 10% 

.0047mmf 400V 10% 

47mmf 500V 10% 

.01mfd 400V 10% 

82mmf 500V 10% 

.047mfd 

.47mfd 

180mmf 

820mmf 

400V 10% 

200V 10% 

500V 10% 

500V 5% 

3000mmf 500V 10% 

50-380mmf Trimmer 

Part No. 

R-8155 

R-8201 

R-8619 

R-8179 

R-8228 

R-8211 

R-8202 

R-8221 

R-6030 

R-8161 

R-8159 

K-9110 

K-9128A 

K-9101 

K-9136 

K-9114 

K-9127 

K-9103 

K-9111 

K-9102 

K-9112 

K-9141 

K-9113 

K-9116 

K-9130 

K-9129 

K-9140 

K-9106 

Comments 

1.5K Picture 
500K Volume 

Tone, Brightness, 
Horizontal Hold 

Supplied by Manu-
facturer of Tuner 

Dual Ceramic Disc 

Mica 

B.C. Hi-Cap 

Wax Paper Tubular 

Molded Paper 
Tubular 

Molded Paper 
Tubular 

B.C. Hi-Cap 

Molded Paper 
Tubular 

B.C. Hi- Cap 

Molded Paper 
Tubular 

Mica 

Molded Paper 
Tubular 

Molded Paper 
Tubular 

TCN - 330 
B.C. Hi- Cap 

Silver Mica 

Mica 

Horizontal Drive 

C52 

C61 

C67 

C68 

C70 

C74A, C74B 

C75A , C75B, 

C 76iV C 76B 

c100 

C53' C54' C55 

C63 

C64 

L1 thru L11 

L12 

L13' L14' L16 

L15 

L17 

L18 

L19' L20 

T 1 

T2 

T3 

T4 

5 

T6 

T7 

T8 

T9 

68mmf 3KV K-9137 

500mfd 50V K-9139 

470mmf 500V 10% K-9135 

1500mmf 500V 10% K-9134 

5mfd 50V K-9117 

60mfd @ 350V and K-9006B 
100mfd @ 250V 

2x4Omfd 450V 10% K-9118A 

6-160mmf Trimmer K-9142 

CRL - PC-100 M-0017 

6.8mmf B.C. Hi-Cap. K-9122 

20mmf Ceramic Disc. K-9123 

Located in Standard 
Coil Tuner. 

40uh (Choke) 

145uh Peaking Coil. 

400uh Peaking Coil. 

4.5MC I.F. 

Filter Choke. 

90° Deflection Yoke. 

L-6114 

L-6109 

L-6120 

L-6101 

L-6005 

L-6116 

Located on Standard 
Coil Tuner. 

21.9MC 1st I.F. 

24.7MC 2nd I.F. 

23.9MC 3rd I.F. 

Ratio Detector 
Transformer. 

Sound Output 
Transformer. 

Power Transformer. 

Vertical Oscillator 
Transformer. 

Vertical Output 
Transformer. 

T 10 Horizontal Output & H.V. 
Transformer. 

T11 Syncro-Guide 
Transformer. 

X- 5107A 

X- 5109A 

X- 5108A 

X-5105 

X-5006 

X-5117 

X-5110 

X-5116 

X-5113 

L-6112 

Part of L-6116 
In Yoke 

Electrolytic, Tubular 

B.C. Hi- Cap 

B.C. Hi- Cap 

Electrolytic, Tubular 

Dual Electrolytic, 
Tubular Twist Lock Can 

Dual Electrolytic, 
Tubular Twist Lock Can 

Horizontal Range 

Part of Vertical 
Integrator 

Part of L-6109 
Audio Takeoff 

Part of L-6109 
Audio Takeoff 

Supplied by Manu-
facturer of Tuner 

Durez Coated 
Blue Dot gr 15K 

Durez Coated 
Orange Dot & 12K 

Audio Takeoff 

2.5h @ 250 ma 

46uh Vertical 
12.5uh Horizontal 

Supplied by Manu-
facturer of Tuner 

Blue Dot 
I.F. Transformer 

White Dot 
I.F. Transformer 

Red Dot 
I.F. Transformer 

©John F. Rider 
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MODEL 1127 

GENERAL DESCRIPTION 

30 tube receivers 
(including picture tube and three rectifiers). Fea-
tures include: full 12 channel coverage; latest Stand-
ard Coil Cascode Circuit RF tuner, with high signal 
to noise ratio, UHF adaptable; limiter-discriminator 
FM sound system; high second anode potential for 
full picture brilliance and definition; automatic fre-
quency control of the horizontal oscillator (Syncro-
lok); full 4 mc. bandwidth of the picture channel; 
noise saturation circuits; keyed A.G.C.; and a phono-
graph input connector by means of which the sound 
section may be used as an audio amplifier. Reference 
is made to the overall Circuit Diagram 

ANTENNA CONNECTIONS 

!WEEDER 
COMPART-
MENT 

CENTER. CENTER. FOCUS aNDOCEPHÇOID  
- 

UNEARITY (,) IOW 

0 0 

HORIZONTAL 
LINEARITY 
(TOP OF \ 
CHASSIS) 

 a 

Fig. I 
HIGH 

VOLTAGE 
CAGE 

VERTICAL SYNCe°1-15e HORIZONTAL 
DRIVE 

49 Het ve 
WIDTH 

ELECTRICAL SPECIFICATIONS 

RF Frequency Range: Channels 2 to 13 in 12 steps. 

Power Supply Rating: 117 Volts, 60 Cycles, 275 
Watts. 

Audio Power Rating: Undistorted-2.5 Watts. 
Maximum-4 Watts. 

Antenna Input. Impedance: 300 Ohms. 

RF amplifier and RF oscillator-Mixer tubes are 
also supplied. These are the 6J6, oscillator and 
mixer, and 6BK7 or 6BQ7, RF amplifier in the tuner. 

MODEL 621CM 

MODEL 721CDM 

TUBE COMPLEMENT 

Circuit Tube 
Symbol Type Function' 

V101 6BA6 ist Sound IF Amplifier 
V102 6BA 6 2nd Sound IF Amplifier 
V103 6AU6 3rd Sound IF Amplifier (Limiter) 
V104 6AL5 Sound Discriminator 
V105 6AT6 1st Sound Amplifier and 

Syncrolok Damper 
V106 6K6 Audio Output Tube 
V107 6AG5 1st pix IF Amplifier 
V108 6AG5 2nd pix IF Amplifier 
V109 6AG5 3rd pix IF Amplifier 
V110 6AG5 4th pix IF Amplifier 
VIII 6AL5 Pix 2nd Det. and D.C. Restorer 
V112 6AU6 1st Video Amplifier 
V113 6K6 2nd Video Amplifier 
V114 6AU6 AGC Keying Tube 
V115 615-CT High Frequency Sync Clipper 
V116 6J5-GT Low Frequency Sync Clipper 
V117 6SN7-GT 2nd Sync Amplifier and 

Horizontal Discharge 
V118 6J5-GT Vertical Oscillator and 

Discharge Tube 
V119 6K6 Vertical Output Tube 
V120 6AL5 Horizontal Sync 4iscriminator 
V121 6K6-GT Horizontal Oscillator 
V122 613G6-G Horizontal Output— 
V123 6AC7 Worizontal Oscillator Control 
V124 1B3-GT/8016 High Voltage Rectifier 
VI25 6W4-GT Damper 
V126 5U4-G Rectifier 
V127 5U4-G Rcctificr 

INSTALLATION NOTES 

Adjust the Ion Trap 

In order to prolong the life of the picture tube, 
it is important that the following adjustment be 
made on every receiver upon installation and every 
time the receiver is serviced: 

Very carefully move the ion trap forward or back-
ward, and at the same time, rotate it in either direc-
tion; adjust for the brightest picture possible with 
the brightness control set for average brightness. 

Note that there may be two locations where the 
brightest picture can be produced. The ion trap 
location that is further forward on the picture tube 
neck should not be used; use the location nearer the 
rear. 

IMPORTANT:—If the corners of the picture are 
shaded, be sure the ion trap has been properly 
adjusted. Do not sacrifice picture brightness when 
adjusting the ion trap to remove shaded corners. 
To eliminate shaded corners, see the discussion 
under "Check Picture Centering". Be sure to re-
adjust the ion trap each time after adjusting the 
focus coil. 

If the picture or raster is off-
center with respect to the mask, to the right or left, 
or too high or too low, it may readily be repositioned 
by adjustment of the Horizontal and Vertical center-
ing controls located on the rear apron of the chassis. 
(See Fig. I ). 

If the picture has a slightly blurred or fuzzy 
appearance, this may be cleared up by adjustment 
of the FOCUS control on the rear panel. The focus 
control should be adjusted for sharpest and clearest 
picture while viewing the face of the picture tube 
at close range, using a mirror if necessary. A good 
indication can be gotten by closely observing the 
scanning lines of the picture and adjusting for the 
sharpest and thinnest lines across the entire face of 
the picture tube. 

When the height of the picture is not sufficient 
to fill the mask, or if vertical non-linearity is present 
(evidenced by unequal heights of the vertical wedges 
in the test pattern, or heads and bodies being out 
e proportion in a picture), the VERTICAL LINE-
ARITY AND HEIGHT controls must be adjusted. 
These two controls affect each other, and when one 
is adjusted, it is usually necessary to readjust the 
other to obtain a satisfactory picture. The HEIGHT 
CONTROL has its greatest effect on the bottom 
half of the picture, while the LINEARITY CON-
TROL mostly affects the top half. If the picture 
width is not right, or if horizontal non-linearity is 
present, (i.e., one side of the picture expanded and 
the other side squeezed in), adjustment of the HORI-
ZONTAL WIDTH, HORIZONTAL LINEARITY 
and/or HORIZONTAL DRIVE controls will be 
necessary. (Sec Fig. 1 ). 

Check Picture Tilt 

If the picture is tilted, loosen the wing screw on 
the deflection yoke coil and slightly rotate the yoke 
until the picture is straight. Before tightening the 
wing screw, be sure that the yoke is moved as far 
forward as possible, otherwise corners of the picture 
may become shaded. 

If the picture does not hold in sync throughout 
the range of the HORIZONTAL HOLD control, it 
may be possible to make it do so by adjusting the 
SYNCROLOK control on the rear panel. If this 
cannot be done, a detailed adjustment of the sync 

system, must be made. 

9. Using a Record Player 

Provision is made on the chassis for playing a 
record player throughout the receiver. The record 
player may be placed at a remote point, or near 
the set. The means of connecting the record player 
to the receiver is as follows: 

A terminal link board at the central rear chassis 
apron is the external means for connecting the 
record player through the audio amplifier of the 
television receiver. This is so labeled on the rear 
chassis apron. Also, see Fig. I. Use a shielded 
phono lead between the player and the television 
chassis. This is to minimize extraneous pickup 
into the sensitive audio system of the chassis. Con-
nect the shield end of the phono lead to the link 
board Terminal No. 1, which is at ground. 
Connect the phono ouiput lead to Terminal No. 3. 

Operation: The procedure for using the record 
player through the television receiver after the pre-
ceding connections are installed is as follows: 

A phono switch is provided on the Brightness 
Control. When the Brightness Control is turned 
to its extreme counter-clockwise position, a click 
will be heard at this point, as the phono switCh 
is thus turned on. With this simple motion all 
reception and light are entirely extinguished from 
the picture tube, and the phono circuit is put into 
operation. Reference may be made to the Sche-
matic Circuit Diagram for the simple circuit 
involved. 

The record player is now ready to be used. To 
adjust the phono volume, use the regular volume 
control on the television receiver. 

When resumption of television reception is de-
sired, simply turn and reset the Brightness Control 
clockwise in the normal manner. 

ALIGNMENT PROCEDURE 

Equipment Needed 

Signal generator (or sweep signal generator with 
internal Sweep signal generator) marker generator. 

0 
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CHASSIS 630 

Cathode Ray Oscilloscope. 

Plastic aligning tool having a recessed metal blade. 

Adjustable low voltage source (0-6V). 

Pre-Alignment-Fixed Frequency 

1. Connect the RF output leads of the signal 
generator between the shield of the 6J6 in the 
tuner and ground. Raise the shield slightly so 
that it no longer contacts the chassis. Switch 

to modulated RF. 

2. Attach the vertical amplifier leads of the 
Cathode Ray Oscilloscope to the picture 2nd 
detector load resistor (R139-3900 Ohms). Use 
high vertical amplifier gain. 

3. Disable the AGC system by connecting the 
low voltage supply across the AGC condenser 
C134 (0.47 Mfd). (Positive side to grótind) and 
removing the AGC tube in the H.V. cage. 

4. Adjust the signal generator to' produce each 
of the listed frequencies using barely sufficient 
RF output to produce a usable 400 cycle sine 
wave pattern on the screen of the oscilloscope 
in each case. Make sure that there is no over-
loading by raising and lowering the RF output 
and observing that the sine-wave pattern varies 
in amplitude accordingly. Use sufficient AGC 
voltage to prevent over-loading. 

5. At each listed setting of the signal generator, 
adjust the specified screw for maximum or 
minimum amplitude of the sine-wave pattern 

as indicated. 

Adjust- Fr.-
ment quency Coil 

A 25.7 MC. Converter Coil (Tuner) 
B 22.3 MC. 1st Pix IF (T103) 
C 22.8 MC. 2nd Pix IF (T104) 
D 25.7 MC. 3rd Pix IF (L183) 
E 23.9 MC. 4th Pix IF (T105) 
F 21.75 MC. 1st Pix IF (T103) 
G 21.75 MC. 4th Pix IF (T105) 
H 20.25 MC. 2nd Pix IF (T104) 
I 27.75 MC. 3rd Pix IF (L183) 

Loco- Ampli-
fier' tude 

Top Max. 
Bottom Max. 
Bottom Max. 
Top Max. 
Top Max. 
Bottom Min. 
Bottom Min. 
Top Min. 
Bottom Min. 

6. It is advisable to repeat step 5 if the adjust-
ments required resetting by more than a few 
turns from their original position. 

7. Now connect the oscilloscope leads to Terminal 
A of the 2nd sound IF transformer T112 and 
ground. 

8. Set the signal generator to 21.75 mc. and adjust 
the top and bottom screws of the 1st and 2nd 
sound IF transformers T111 and T112 for 
maximum amplitude of the sine wave pattern. 

9. Connect the oscilloscope leads to the junction 
of R111 (22 K ohm resistor emerging from 
shield over sound discriminator socket) C116 
at the output of the sound discriminator. The 
junction is at the end lug of a terminal strip 
mounted on the inner side apron of the chassis. 

10. Still using 21.75 mc. adjust the primary of the 
sound d¡scriminator transformer T113 (Top) 
for maximum amplitude and then adjust the 
bottom for zero amplitude. This zero should 
be quite critical with a sharp rise of amplitude 
to either side of the zero amplitude position. 

Sweep Alignment 

1. Connect RF output of the sweep signal genera-
tor to the antenna terminals. Set the frequency 
to 85 mc. and the sweep width to 10 mc. Switch 
tuner to Channel 6. Set AGC voltage to -2 
volts. 

NOTE: - Steps 1 and 3 apply if separate 
sweep and signal generators are available. This 
is the preferable method. If a sweep generator 
with internal marker generator is the available 
instrument, connect as per step 1 of the pre-
alignment instructions. Use a sweep frequency 
of about 24 mc. and disable the local oscillator 
of the tuner by using a 6J6 with Pin No. 1 
broken off or carefully balancing the Standard 
Coil Tuner switching mechanism between 
channels. With the Dumont tuner only the 
former method can be used. 

Be careful not to use excessive sweep signal 
output or marker injection as mis-shaping of 
the response curve will result. 

2. Attach the oscilloscope leads to the terminals 
of the pix 2nd detector load resistor (R139-
3900). Connect the Hor. amplifier input of 
the oscilloscope to the horiz. sweep output of 
the sweep signal generator. Switch off the in-

ternal sweep of the oscilloscope. 

NOTE: - Excessive marker injection will 
alter the shape of the response curve. Use as 
little RF output as is necessary to produce a 
"birdie". 

3. Clip the signal generator output lead to the 
"body" (no electrical connection) of the grid 
resistor of the 1st pix IF amplifier (R119-
22 K ohms) near the AGC end. This serves to 
inject a weak signal capacitively into the pix 
IF amplifier. If this method of coupling doesn't 
produce a "birdie" or marker on the response 
curve, try clipping the signal generator leads 
between various points of the tuner chassis. 

4. Use sufficient RF output of the sweep genera-
tor to produce a sweep pattern on the oscillo-
scope screen. Be very careful not to use exces-
sive RF output or overloading will result. This 
will flatten the bottom of the response curve 
as viewed on the scope. 

If 85 mc. input is being used, rotate the fine 
tuning control of the television chassis until 
the entire response curve Comes into view. Use 
that portion of the fine tuning range when 
the response curve rèmains uniform. If some 

5. 

T103 
1ST PIS 
I . F. 

SOUND 
TAKEOFF 

portion of the response curve is still off the 
horizontal trace, try changing the sweep gen-
erator or using greater sweep width. 

6. The various adjustments should be touched ur 
as follows to produce a response curve to con-
form with figure z. 
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7. If any of the adjustments were changed sub-
stantially from their pre-alignment position, 
repeat adjustments F-I of step 5, pre-alignment 
instructions. 

8. Remove oscilloscope leads and connect to the 
2nd sound IF transformer, lug A. Set the sweep 
and signal generators to 21.75 mc. and reduce 
the sweep width to about 1 mc. 

9. Readjust the 1st and 2nd sound If coils (Top 
and Bottom) for a symmetrical response curve 
to either side of 21.75 mc. 

ly.v. 
MORIZ 
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tOKV 
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M r 
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CLIPPER 

Max. response at 22.8 MC. 

Min. response between 21.75 MC. and 20.75 MC. traps. 
Low frequency shaper. 

Marker (26.25 MC.) Adjustment at 30-40% of max. amplitude. 

High frequency shaper. 

Balance response curve. 
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10. Now attach the oscilloscope leads to the end 
of the 22K Ohm resistor emerging from the 
shield over the socket of the sound discrimina-
tor tube. The "S" curve should now appeal 

Adjust the primary of the soune 
discriminator transformer (T113) for equal 
upper and lower peaks without excessive loss 
of amplitude. 

Tuner Channel Slug Adjustment 

Individual channel tuner oscillator adjustments 
of the television receiver should be checked, upon 
its installation or servicing. If such adjustments are 
properly made, it is possible to tune from one station 
to another by merely turning the CHANNEL Selec-
tor and, if necessary, slightly readjusting the fine 
TUNING control. With correct oscillator channel 
adjustment, best picture and satisfactory sound will 
be located at the approximate center (half rotation) 
of the range of the FINE TUNING control. 

Channel slug adjustment can be made without 

removing the chassis from 'the cabinet. Adjust as 
follows: 

a. Turn the set on and allow 15 minutes to 
warm up. 

b. Set the CHANNEL SELECTOR knob for a 
station; set other controls for normal picture and 
sound. 

c. Set FINE TUNING control at center of its 
range by rotating it approximately half way. 

d. Remove the CHANNEL Selector and FINE 
TUNING knobs. 

e. Insert a 1/2" blade, non-metallic screwdriver in 
the 1/4" hole (to the right of the channel tuning 
shaft). For each channel in operation, carefully ad-
just the channel slug for best picture with clear 
detail and best sound. Be sure that the FINE TUN-
ING control is set at the center of its range before 
adjusting each channel slug. Generally, only a slight 
rotation of the slug will be required, turning the 
slug in too far will cause it to fall into its coil. (If 
the slug falls into the coil, remove the coil strip from 
the tuner, move the retaining spring aside, lightly 
tap the open end of the coil untif the slug slips out 
Replace slug and re-set retaining spring.) 

GENERAL TROUBLE-SHOOTING NOTES 

The lay-out diagram sbows the various "strings" 
or chains of vacuum tubes that control the pix, 
sound, "sync" signals, vertical and horizontal sweeps. 
In the event of failure of any portion of the chassis, 
trouble-shooting should be undertaken in the follow-
ing order: 

1. Replace the tubes in the involved "string" in 
sequence. 

2. Check the voltage readings against those listed 
on the schematic diagram for the involved 
"string". 

3. Compare the wave-forms against those shown. 
An approximate method for measuring the 
peak voltages as listed is to use the 6.3 volt 
heater supply as a reference. The method con-
sists of observing the desired pattern on the 
oscilloscope screen and then comparing the 
amplitude with that obtained by connecting 
to the heater voltage without altering the 
vertical amplifier gain sitting. The overall 
amplitude, (top to bottom of the observed 
heater voltage) represents approximately 18 
volts. 

AGC System 

The AGC system keeps the voltage across the 
2nd detector load resistor (R139-3900 Ohms) at a 
reasonably constant level (-1.8) volts for all signals 
of reasonable signal strength. Defects in the system 
can cause this voltage to rise or fall excessively. 

The AGC voltage as measured across the AGC 
condenser (C134-47 Mfd) ranges from a fraction of 
a volt (—) to a little over —4 volts. 

As a rough check of the system, if trouble is sus-
pected, remove the 6AU6, 1st video amplifier. The 
AGC voltage should rise to well over —40 volts and 
the sound should disappear as the tuner and 1st 
pix IF amplifier are cut-off. 

Sympton of AGC Defeets 

(a) Picture appears on weak signal or without 
antenna but strong signal produces black white 
raster. Sound normal — this is due to lack of AGC 
voltage and may be due to a defective AGC tube 
(6AU6) in the high voltage cage or a defective width 
control (mounted above flyback transformer on rear 
of cage). 

(b) Absence ot pcture and sound, raster normal— 
Replace the tubes that are common to the picture 
and sound "strings". If this doesn't help try replac-
ing the 1st video amplifier and the AGC tube 
(6AU6). If the trouble lies in the AGC system, there 
will be an excessively high AGC voltage across C134, 
and the AGC condenser (.47 Mfd). 

Barkhausen Oscillations 

Under certain operating conditions, the horizontal 
output circuit may produce spurious signals of a 
type known as "Barkhausen Oscillations". These 
signals cause one or more dark vertical stripes to 
appear in the picture on some channels usually on 
the left-hand side. 

In order to eliminate them, take the following 
steps in order: 

1. Reduce the horizontal drive (turn the hori-
zontal drive trimmer screw clockwise). 

2. Dress the antenna lead-in away from the H.V. 
cage and power line-cord. 

3. Replace the 6BG6-G horizontal output tube. 

4. Replacc the deflection yoke. 

5. Replace the horizontal output (Flyback) trans-
former. 

Insufficient Height Consistent with Good Linearity 

1. Replace tubes in the vertical sweep "string". 

2. Réplace the vertical output transformer T107. 

3. Check voltages and waveforms. 

Picture Twists Horizontally 

1. Replace tubes in the sync "string". 

2. Replace the 6AC7, hor. osc. control and the 
hor. sync discriminator, .6AL5. 

3. Check the cathode resistors and condensers of 
the 6J5 sync clippers, V115, V116 according to 
the schematic diagram. 

4. Check the voltages and waveforms. 

Buzz in Sound which Disappears when 
Contrast Control is Rotated Fully Clock-wise 

1. Redress white wire to center arm of the con-
trast control away from other leads and up 
against side apron of chassis. 

Picture Over-loads (Picture excessively black and 
white with almost no grays) 

This sometimes occurs in a very strong signal area 
due to the very high signal strength over-loading 
the tuner beyond the limits of the AGC system. In 
that case, it is necesary to reduce the signal strength 
by the insertion of a suitable pad in series with the 
antenna terminals. A sketch of a recommended type 
is shown below constructed from small carbon re-
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sistors. In the event that the over-loading occurs in 
a weak or normal signal area, trouble in the AGC 

system should be suspected. 
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Fig. 5 

Several Vertical White Stripes in the Left Side 
of the Picture (disappears when the width switch 
is snapped to wide position) 

Replace R219, 470 resistor across width control. 
Use a 5 Watt resistor. 

Incorrect Vertical Frequency 
1. Replace 6J5 vertical oscillator. 

2. Check all the resistors and condensers of the 
vertical oscillator and discharge circuit. 

3. Check the integrating network (R167, 168, 
169, C160, 161, 162, etc. contained in a printed-
circuit wafer). 

4. Check the vertical blocking oscillator trans-
former—T106. 

Lack of Vertical Hold 

1. Replace the tubes of the sync "string". 

2. Check the integrating network (R167, 168, 169, 
Ç160, 161, 162, etc. • contained in a printed 
circuit wafer). 

3. Check the cathode resistors and condensers of 
the 615 sync clippers V115 and V116. 
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0 
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U R127 

132 
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RESISTANCE CHART 

Tube No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 8 Pin 7 Pln 8 

V 101 0 0 0 0 I8K 18K 100 

V 102 600K 0 0 0 18K 20K 100 

V103 22K 0 0 0 8. 2K 8 . 2K 0 - 

V 104 190K 91K 0 0 0 0 94K - 

V 105 12. 5 meg 0 0 0 20K 40K 430K --

V 106 100 0 I8K I6K 270K 330K 0 0 

V 107 230K 39 0 0 I8K I8K 39 

V108 98K 40 0.15 0 16K I6K 40 - 

V 109 92K 37 0.15 0 I8K 15 . 5 K 37 

V110 O. 4 130 0 0 41K 15. 5K 130 

VIII 0.4 13.5 0 0 930K 0 3. 9K - 

V 112 3. 9 0 0 0 I8K I4K 0. 3 

V 113 NC 0 18. 5K 14. 5K 1.1 meg 3. 9K 0 4. 2K 

V114 4,K 14 K 0 0 87K 28K 14K - - 

V115 0 0 62K NC 27K 14. 5K 0 2. meg 

V 116 0 0 62K NC 27K 15K 0 2.2 meg 

V117 310K 21K 0 230K 275K 580 0 0 

V118 0 0 0.48 me'i 88K 1.8 meg 5BK 0 580 

V 119 55K 0 I6K 18K 2.2 meg C. 75K 0 L. BK 

V120 1.4 meg 700K 0 0 It 0 700K 

VI21 NC 0 20K 24 K 30K 28K 0 9 

16r ee V2  NC 0 10K INF 450K NC 0 15 K 

VIO 6106G r NC 0 INF 20K 550K NC 0 800 

VI23 0 0 0 1.8 meg 9 19 K 0 4 OK 

V124 NC 1 NF NC NC NC NC INF NC 

V125 NC 28K 14. 5K 14. 5K I5K 28K 28K 

V128 NC 15K NC 570 NC 570 NC I5K 

V 127 NC 15K NC 570 NC 570 NC I5K 

VOLTAGE CHART 

rube No Pin I Pin 2 Pin 3 Pin 4 . PIn 5 Pin 6 Pin 7 Pin 8 

V gn 0 0 0 6. 2AC 100 100 O. 8 --

vIO2 0 0 6. 3AC 0 100 98 0.9 

V103 - 0. 25 0 0 8AC 39 39 0 

V104 . 02 -O. 46 BAC 0 0 0 -O. 5 - 

V105 -0. 84 0 6AC 0 -O. 3 -0.3 86 --

V106 -14. 8 BAC 210 215 -14. 5 0 0 0 

V107 -2. 7 O. 38 0 6AC 80 80 0.38 

V108 -0. 27 0. 47 6AC 0 84 84 O. 47 

V109 -0 27 0. 4 BAC 0 82 84 O. 4 

V110 0 I. I 6AC 0 56 94 1.1 

VIII 0 O BAC 0 17 0 -I. 2 

V112 -1. 2 0 0 BAC 88 102 0 

V113 NC 0 75 102 2.1 0 BAC 5.4 

V114 90 98 6AC 0 450 245 98 

VII5 0 BAC 235 NC 82 250 0 02 

5118 0 BAC 235 NC 8.0 250 0 90 

VII7 1. 35 34 0 -170 ' -35 -140 6AC 0 

V118 0 0 270 -125 -250 -142 BAC -140 

VII9 -140 6AC 220 220 -155 -142 0 -110 

VI20 -2 -15 0 BAC -1. 9 0 -15 --

VI21 NC 0 165 180 -21 500 6AC .25 

1 FIC8G 
V122 NC 6AC -9 -135 NC 0 120 

V -180 -140 
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WAVE - FORMS 

I 
II 

THESE WAVE -FORMS ARE SKETCHED FROM AN R.C.A. CATHODE RAY 
OSCILLOSCOPE WITH VERTICAL AMPLIFIERS OF EXTENDED HIGH FRE-
QUENCY RESPONSE 
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PARTS LIST 

Ref. No. 

R-208 
R-197 
R-131 
R- I20, R- I24 
R-100, R- I03, R-210 
R-123, R-128, R-134, R- I35, R-155 
R-145 
R-181, R-182, R-189, R-194 
R-101, R-105, R-121, R-125, R-127 
R-132, R-137 
R-178 
R-191 
R-133 
R-129 
R-104, R- I41 
R-139 
R-126, R-136 
R-204 
R-177 
R-108, R-150, R-152 
R- I56 
R-106, R-111, R-165, R-207 
R- I40, R-195 
R-158 
R- I12 
R-109, R- I13, R-122, R- I30, R-172 
R-175, R-205, R-2I6 
R-117, R- I63, R-206 
R-116 
R-102, R- I90, R-192, R- I93, R-209 
R-144, R-151 
R-171 
R- I59, R-173, R-174, R-2I7 
R-115 

R-188 
R-180 
R- I48 
R-107, R-164, R- I99 
R-202 
R-200, R-201 
R-198 

Description 

Resistors - Fixed - Carbon - 1/5 Watt 

3.3 ohms 1.- 10% 
10 ohms ±- 10% 
39 ohms -± 10% 
82 ohms ± 10% 
100 ohms ± 10% 
150 ohms ±- 10% 
330 ohms ± 10% 
560 ohms -± 10% 
1000 ohms 1- 10% 

1.8K ohms ± 10% 
2.2K ohms -± 10% 
2.7K ohms ± 5% 
3.3K ohms ± 5% 
3.3K ohms ± 10% 
3.9K ohms ± 5% 
5.6K ohms 1.- 5% 
6.8K ohms ± 10% 
8.2K ohms -± 10% 
10K ohms ± 10% 
I5K ohms ± 10% 
22K ohms ± 10% 
27K ohms ± 10% 
47K ohms ± 10% 
82K ohms ± 10% 
100K ohms 1.- 10% 
220K ohms ± 10% 
270K ohms -± 10% 
330K ohms ± 10% 
470K ohms ± 10% 
1 megohm ± 10% 
1.5 megohm ± 5% 
2.2 megohm ± 10% 
10 megohm ± 10% 

Resistors - Fixed - Carbon - 1 Watt 

12 ohms -± 10% 
1000 ohms ± 10% 
3.3K ohms ± 10% 
10K ohm ± 10% 
27K ohm ± 10% 
39K ohm -± 10% 
47K ohm -± 10, 

Resistors - Fixed - Carbon - 2 Watt 

R-211 100 ohms, ± 10% 
R-146 I2K ohms, ± 10% 

Resistors - Fixed - Wire Wound - High 

R-184 100 ohms ± 10%, 5 Watts 
R-218, R-219 600 ohms ± 10%, 10 Watts 
R- I85 3K ohms -± 10%, 10 Watts 
R-212 5K ohms ± 10%, 10 Watts, 
R-2I4 15K ohms ± 10%, 10 Watts 

R- 187A, R- 187B Bleeder assy. - round - 1960 ohms and 230 ohms, 27 Watts 

Controls - Variable - Resistor 

Wattage 

R- 176 Height - control - carbon - 2.5 megohms 
R-170, R-196 Vertical and Horizontal hold-dual control-50K ohms-1 meg carbon 
R-154 Brightness Control - 50 K ohms Carbon with SPST Switch 
R- I14, R-143 l'ower on-off-sound-contrast-dual control-1 meg-10K carbon 
R-186 Focus control - wire wound - 5K ohms - 5 Watts 
R-179 Vertical Linearity Control - wire wound - 5K ohms - 

2 Watts - 
R-183, R-215 Vertical and Horizontal Centering Controls - 20 ohms - 

2 Watt - 
Condensers - Fixed - Ceramic 

C-147 10 mmfd. ± 10%, 500 V.D.C. 
C-110 51 mmfd. ± 10%, 500 V.D.C. 
C- I86 56 mmfd. ± 10%, 1000 V.D.C. 

Port Number 

ERA-33G1 
ERA-1001 
ERA-3901 
ERA-820I 
ERA- 1011 
ERA-1511 
ERA-3311 
ERA-561I 
ERA-102I 

ERA-1821 
ERA-2221 
ERA -2725 
ERA-3325 
ERA-3321 
ERA-3925 
ERA-5625 
ERA-6821 
ERA-8221 
ERA-103I 
ERA- 1531 
ERA-2231 
ERA-2731 
ERA-4731 
ERA-823I 
ERA-1041 
ERA-2241 
ERA-2741 
ERA-3341 
ERA-4741 
ERA-1051 
ERA-1555 
ERA-2251 
ERA-I061 

ERB-1201 
ERB-1021 
ERB-3321 
ERB-1031 
ER B-2731 
ERB-3931 
ERB-4731 
ERB-4741 

ERC-1011 
ERC-1231 

ERD-1I5 
ERD-104 
ERD-110 
ERD-112 
ERD-107 
ERD-109 
ERD-102 

EP- 101 
EP- 105 
EP- 106 
EP- 107 
EP-108 
EP- 11I 

EP- 104 

EGC-100 
EGC-101 
ECC-114 

C-100, C- IO2, C- I05, C-106, 
C-108, C-122, C- I25, C- I28, 
C-129, C-132, C- I33, C-135, 
C- I37, C-138, C-140, C- I43, 
C-144, C-145 

C-124, C-141, C-146 
C-111 

C-182 

C-166 
C-115, C-123, C-136,. 

C-142, C-131 
C-178, C-176 

C- I50, C-152 
C- 179 
C-163 

1500 mmfd. due GNIV, 500 V.D.C. 

1500 nunfd. single GNIV, 500 V.D.C. 
5000 mmfd. single GMV 500 V.D.C. 

Condensers - High Voltage - Ceramic 

500 mufti. 20KV 

Condensers - Fixed - Mica 

82 mad. ± 10%, 600 V.D.C. 
270 mmfd. ± 10%, 600 V.D.C. 

390 mufti. -±. 10%, 600 V.D.C. 

470 minfd. ± 10%, 600 V.D.C. 
680 minfd. ± 10%, 600 V.D.C. 
-1700 inmfd. -± 10%, 600 V.D.C. 

Condensers -.Variable 

C-205 20-270 mmfd., mica padder 

Condensers - Fixed - Moulded Paper 

C-116 
C-119 
C-168, C-173 
C-118, C-120, C-121, C- I55, C-172 
C- I03, C-117, C-127, C-187, 

C-188, C-177, C- 19I 
C-167, C-171 
C-165, C-184 
C-149, C-151, C-174, C-169, 

C-194, C-175 
C-153, C-154, C-181 
C-164, C- I80 
C-185 
C-156, C- I58, C-193, C- I92 
C-183 
C-134 

204A, C-204B, C-204C 
C-200A, C-200B, C-200C 
C-201A, C-201B 
C-203A, C-203B, C-203C 
C202B, C202A 

L-180, L-181, L-182, L-184 
L-186 
L-203 
T- I03 
T-104 
L-183 
T-105 
L-187, L-191, 
L-190, L-192 
L-188 
L-198 

L-200 
L-205 
L-195 
T-111, T-112 
T-I13 

T-110 
T- I14 
T-106 
T-I07 
T-108 
T-115A 

.0022 wad., 600 V.D.C. 

.0022 mfd., 400 V.D.C. 

.0039 trite, 400 V.D.C. 

.0047 mfd., 400 V.D.C. 

.01 mfd., 400 V.D.C. 

.015 mfd. -± 10%, 400 V.D.C. 

.047 mfd., 600 V.D.C. 

.047 mfd., 400 V.D.C. 

infd., 400 V.D.C. 
.1 infd., 600 V.D.C. 
.15 mfd., 600 V.D.C. 
.27 mfd., 400 V.D.C. 
.27 mfd., 600 V.D.C. 
47 mfd., 200 V.D.C. 

Condensers - High Electrolytic 

20 mfd./450 V.D.C., 80 mfd./350 V.D.C. 
40 mfd./450 V.D.C., 80 mfd./150 V.D.C., 10 mfd./450 V.D.C. 
80 mfd./450 V.D.C., 50 mfd./50 V.D.C. 
40 mfd./450 V.D.C., 10 mfd./450 V.D.C., 10 mfd./350 V.D.C. 
1000 mfd./6V, 250 mfd./I2V dual condenser 

Coils and Transformers 

Choke, filament 

Choke, filter 
Coil, 1st video I.F. (21.75 mc sound take off) 
Coil, 2nd Video I.F. (20.25 mc trap) 
Coil, 3rd Video I.F. (27.75 mc trap) 
Coil, 4th Video I.F. (2L75 mc trap) 

L-193 Coil, Peaking-Blue ( 120 microh. and 22K) 
Coil, Peaking-Red (93 microh.) 
Coil, Peaking-Green (250 microh.) 
Coil, FOCIls 

Coils and Transformers 

Coil, Linearity 
Coil, 4.5 mc. Trap 
Coil, width 
Transformer, Sound IF 
Transformer, Sound Discriminator 
Yoke, Deflection 
Yoke, Deflection, Cosine Corrected 
Transformer, Power 
Transformer, Audio Output 
Transformer, Vertical Blocking Oscillator 
Transformer, Vertical Output 
Transformer, Syncrolok 
Transformer, Horizontal Output, High Voltage with 

Electrical Components 
Fuse, Pig Tail, Delayed Action-.15 amp. 
Network, Integrating 
Tuner, Cascode, with Tubes and Shields 

ECC-111 

ECC-108 
ECC-110 

ECC-105-B 

ECM-100-A 
ECM-101 

ECM-113 

ECM-114 
ECM- 115 
ECM-102 

ECM-112 

ECP-102 
ECP-116 
ECP-103 
ECP-105 
ECP-107 

ECP-123 
ECP-111 
ECP-110 

ECP-I13 
ECP-114 
ECP-117 
ECP-115 
ECP-124 
ECP-121 

ECE-100 
ECE-102 
ECE-104 
ECE-101 
ECE-109 

EL-111 

EL-113 
EL-120 
EL- 101 
EL- 121 
EL- I22 
EL- 107 
EL- 108 
EL- 106 
EL-114C 

EL- 126 
EL- 102 
EL- 127 
EL- 104 
EL- 105 
EL-112D 
EL- 138 
ET-101-B 
ET-105 
ET-102 
ET-103 
ET-100 

A.G.C. Winding ET-106 

EF-101 
ENW-I00 
EFE-105 
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MODEL TV- 5020 TV- 5120 

OPERATION 

This television receiver is designed to operate on a 105-125 Volt AC, 60 cycle power line. 

The receiver should not be installed near a radiator or any other area where it will be exposed to excessive heat. 
The position in a room will depend on the seating and lighting arrangements available. Best performance can be 
realized in a dim or moderately lit room. 

The receiver is equipped with a built-in antenna which will afford excellent reception in most areas. A simple 
folded dipole antenna with reflectors used with a 300 ohm transmission line can be used in weak signal areas. 

CONTROLS 

VOLUME CONTROL AND ON-OFF SWITCH 

The outer knob on the left side of the cabinet puts the receiver on or off and controls the sound. It has no affect 
on the picture quality. 

CONTRAST CONTROL 

The inner knob on the left side of the cabinet controls the picture contrast. Turning this control too far to the 
right will result in stark pictures with extreme black and white images. Turning it back too far will make the picture 
appear weak and washed out. The control should be adjusted until the picture appears natural with good black and 
white definitions. 

CHANNEL SELECTOR 

The bar knob on the right side of the receiver is used to select the required channel as indicated by the numbers 
on the channel selector escutcheon. The fine tuning inner knob should then be adjusted for the best picture and sound. 

INSTALLATION 

The deflection yoke, "Focalizer", and ion trap settings may have shifted during transit. These components and all 
other controls should be re-adjusted at the time of installation. Make all the following adjustments. 

DEFLECTION YOKE 

Loosen the two screws securing the yoke mounting bracket. Push yoke to the closest possible position on the "bell" 
of the cathode ray tube. Tighten screws. Loosen the screw on the bottom of the deflection yoke. With a test pattern 
visible on the screen, rotate yoke so that top of picture runs parallel with the cabinet top. Tighten screw. 

ION TRAP 

Turn the back panel brilliance control to the almost full position. Move the ion trap backwards and forwards care-
fully rotating it at the same time for the best possible brilliance on the screen. 

FOCUS AND POSITIONING 

This receiver is equipped with a newly designed device known as a "focalizer". It provides for all magnetic means 
of focusing and positioning. POSITIONING 

Loosen the two nuts securing the "focalizer" to the mounting bracket. Slide the "focalizer" up or down and from 
one side to the other until a position is located that centers the test pattern on the picture tube. In some cases it may 
be necessary to re-adjust ion trap if neck shadowing occurs. 

NOTE "A" 

Some models are manufactured with a "Focalizer" equipped with a "shutter" assembly. This shutter assembly is 
actuated by a rod extending out near the Cathode Ray Tube peck. Rotating this rod will also rotate the picture on the 
picture tube screen, thereby adding to the ease of picture centering. 
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TV-5320 MODELS TV-5020, TV-5120, TV-5220T, 

VARIABLE MAGNETIC 

SHUNT 

ADJUST THIS SCRE• 
FOR NEST FOCUS. 

LOOSEN THIS SCREW 

AND TURN TORE IF 
PICTURE IS TILTED. 

Fig. 1 

FOCUS 

DEFLECTION YOKE 

FOCALIZER 

LOOSEN NUTS SECURING 
FOCALIZE TO BRACKET 
ANO POSITION FOCALIZER 
SO THAT PICTURE IS 
CENTERED. 

NOTE. SORE 1100ILS 
ARE EQUIPPED WITH 

SHUTTER ASSEMBLY 
ACTUATING ROD 

TO FACILITATE PICTURE 
 INS 

ION TRAP 

Turn the channel selector to an inoperative channel. Turn brilliance control up until the raster is visible. Adjust 
variable magnetic shunt by turning large screw on top of "Focalizer" until raster lines are in focus. Re-adjust ion trap 
and repeat variable magnetic shunt adjustment. 

REAR CHASSIS CONTROLS 

VERTICAL LINEARITY AND HEIGHT CONTRnI S 

Adjust these controls-se-that the entire picture screen is filled vertically, and that the test pattern measures the 
same from center to top and from center to bottom. There is normally some interaction between these controls and 
the adjustments should be repeated several times. 

HORIZONTAL DRIVE 

This control should be adjusted to obtain additional horizontal size. Improper adjustment of this control may re-
sult in two bright lines showing on the left hand side of the picture screen. Re-adjust this control until the lines dis-
appear. 

HORIZONTAL LINEARITY 

Proper adjustment of this control will fill out the left side of the test pattern so that the pattern will be round and 
not flattened on one side. 

VERTICAL HOLD 
This control should be adjusted so that picture does not roll vertically. Re-adjust control if picture mils 

channel selector is turned on or off an active channel. 

HORIZONTAL HOLD 

Adjust this control so picture does not roll horizontally. Check this adjustment by putting channel selector on or 
off channel. If picture rolls horizontally, re-set control. 

BRILLIANCE 

Adjust the brilliance control so that picture appears natural with good black and white contrast. Turning up this 
control too far may result in diagonal white re-trace lines showing on the picture screen. The control should be turned 
back until these lines disappear. It may also be necessary to re-adjust the contrast control on the front panel while this 
adjustment is made. 
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BRILLIANCE 
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CONNECTOR 

HOR. DRIVE 
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HOR. HOLD 
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CATHODE RAY TUBE 
SOCKET   

Vi. 6AG5 

V2. 6J6 

V3. 6AU6 

V4. 6AU6 

V5. 6AU6 

V6. 6AL5 

V7. 12AU7 

V8. 6SH7 

V9. 6AL5 

VIO. 6SH7 

V11. 6V6 

V12. 6SN7 

V13. 6BG6-G 

V14. 1B3 

'err:7 

VERT. HOLD 

REAR VIEW OF CHASSIS 
Fig. 2 A.C,LINE CORD 

CONNECTOR 

RF Amplifier 

RF Oscillator and mixer 

1st Video IF Amplifier 

2nd Video IF Amplifier 

3rd Video IF Amplifier 

Video detector 

1st and 2nd Video Amplifier 

Ratio Detector driver 

Ratio detector 

1st Audio 

Audio output 

Horizontal sweep oscillator 

Horizontal sweep output 

High voltage rectifier 

GENERAL DATA 
TUBE COMPLIMENT 

V15. 6W4 Horizontal damper 

V16. 6AL5 Horizontal phase detector 

V17. 12AU7 Sync. amplifier, Phase splitter and 
DC restorer 

V18. 6J5 Vertical sweep oscillator 

V19. 6BL7 Vertical sweep output 

V20. 5U4 Low voltage rectifier 

V21. 17BP4A Cathode Ray Picture Tube 

.17RP4 

16KP4 

16RP4 
or 

1671'4 

20CP4 

R.F. TUNER 20DP4-A 

This receiver is equipped with a tuner designed to operate satisfactorily in any local or fringe areas. The tuner 

has rugged turret style construction and features very high sensitivity and a high signal to noise ratio. All oscillator 

and RF coils are snapped into position on a drum and can be readily replaced if necessary. Oscillator adjustments are 
accessible from the receiver front and adjustment can be made without removing the receiver from the cabinet. 

VIDEO I. F. 
The video IF amplifier consists of 3 6AU6 stages with four IF transformers. A powdered iron slug adjustment for 

:each coil is available on the top of the chassis. The IF transformers are stagger tuned to two frequencies. The fourth 
and second IFs are tuned to 25.6 MC and the third and first IFs are tuned to 23.4 MC. 

SYNC. CIRCUIT 

This receiver employs a new and improved "Sync. Amplifier, Phase Splitter, and DC Restorer" circuit. The AFC 
circuit in conjunction with this new circuit minimizes picture disturbances caused by ignition and similar types of inter-

ference. The improved sync. circuit also prevents vertical rolling in high interference or fringe areas. 

VIDEO AMPLIFIER 

The video amplifier in the receiver consists of a 12AU7 dual triode. The output of the video detector is fed into the 

first section of the video amplifier. The output stage of the 12AU7 is connected to the sound take-off coil where the 
sound is sent to the ratio detector driver, ratio detector, audio amplifier and finally to the speaker. Picture informa-
tion is fed to the picture tube grid. Sync. pulses are also separated at the end.of this stage and sent to their respective 

circuits. 

CJohn Y. Rider 



SOUND SYSTEM 
This receiver uses the Inter-Carrier Sound System. The difference between this system and other systems is that 

the sound and picture information are both carried through a single I. F. amplifier channel. The sound carrier is taken 

off the video amplifier by a 4.5 megacycle sound "take-off" coil and fed through a 4.5 MC amplifier to the Ratio Detector, 

and the audio amplifier. The advantage of this system is that the necessity of two IF amplifiers is avoided and that drift 

in the local oscillator does not distort or cut off "sound" reception. 

VIDEO I. F. ALIGNMENT 

(Refer to Fig. 3 and Fig. 8 for reference points) 

1. A fixed battery bias should be applied to the AGC circuit for proper IF alignment. Connect negative terminal of 

3-volt battery to reference point "B" the junction of 2.2 meg resistor ( R31), 330 ohm resistor ( R27), and 11,000 ohm 

resistor ( R28). 

2. Connect positive terminal of 3-volt battery to chassis ground. 

3. Connect hot terminal of VTVM (set for negative voltage reading) to reference point "A", the junction of the video 
detector 700 MH peaking coil and 4.7 K resistor (R37). 

4. Connect ground terminal of VTVM to chassis ground. 

5. Lift 6J6 tube shield above ground and connect AM signal generator ( unmodulated) to tube shield. Connect signal 
generator ground to nearest chassis ground. Keep signal generator leads short to avoid re.generation. 

6. Align IF-24 and IF-22 at 25.6 MC for maximum output as indicated by the VTVM. 

7. Align IF-23 and IF-21 at 23.4 MC for maximum output. 

The over all IF response may be observed on a Cathode 

1. Connect the synchronizing sweep voltage from a 
sweep Generator to the horizontal input of an 
oscilloscope for horizontal deflection. 

2. Loosely couple sweep generator by connecting to 
ungrounded tube shield floating over 6J6 tube and 
nearby ground. (Keep all leads short to avoid re-
generation due to stray coupling.) 

3. Set sweep generator to 24.5 MC frequency 
MC sweep width. 

4. Connect vertical amplifier of scope to sanie point as VTVM, reference point "A", remove VTVM. 

Ray oscilloscope in the following manner: 

Fig. 4 
and 10 

5. Set marker to 21.25 MC and 25.75 MC. 

Response curve should be similar to curve shown in Fig. 4. 

Response curve may be flattened out and improved by re-adjusting IF 21 on front end. 

OSCILLATOR ADJUSTMENT 
The oscillators may be adjusted without removing the chassis from the cabinet by the following procedure: 

1. Remove channel selector knobs. 
2. Remove channel selector escutcheon. 

3. Turn channel selector to desired station. 

4. Set fine tuning control to the middle of its range. 
5. Adjust oscillator screw through a hole located just to the right of the channel selector shaft. This 

adjustment should be made with a fibre or bakelite screwdriver. Set oscillator for best porn. 
promise between picture and sound. 

The oscillators may all be adjusted by using an All Channel Television sweep generator, a 
Cathode Ray Oscilloscope. 

The output of the sweep generator should be connected to the antenna terminals. Loosely 
to antenna terminals also. 

Connect high side of oscilloscope to same point "A" as VTVM connection and ground 
chassis ground. 

Frequency settings for each channel can be determined from the chart below. 

Channel 

2 

3 
4 
5 
6 
7 
8 
9 
10 
11 

12 
13 

PIX FREQ. 
MARKER 

SOUND IF FREQUENCY 21.25 MC. 

PICTURE IF FREQUENCY 25.75 MC. 

Frequency Chart 

Frequency 

54-60 

60-66 
66-72 
76-82 
82-88 
174-180 

180-186 
186-192 
192-198 

198-204 
204-210 
210-216 

SOUND FREQ. 
MARKER 

shapes are permissable. The position of the picture carrier 

is also acceptable in the overall wave shape response. 

Picture 
Marker 

Frequency 

55.25 

61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Marker Generator and a 

couple marker generator 

side of scope to nearest 

Sound 
Marker 

Frequency 

59.75 

65.75 
71.75 
81.75 

87.75 
179.75 
185.75 
191.75 

197.75 
203.75 
209.75 
215.75 

Set Sweep Generator to approximately mid-
frequency of each channel and tune until response 

curve is centered on oscilloscope screen. Adjust picture 

and sound markers to the exact frequency as indicated 
on the Frequency Chart. 

Adjust oscillator screw so that sound carrier falls 
in notch as shown in Fig. 5. This adjustment should 
place the picture carrier at a point approximately 
50% up on the opposite side of the response curve. 
Some variations in location of picture carrier and wave 

may vary from 45% to 60% up on the slope. A 15% valley 

SOUND ALIGNMENT 

(See Fig. 3, Fig. 6 and Fig. 8 for reference points) 

1. Connect AM signal generator ( unmodulated) to reference point "C", pin 7 of 12AU7 (V 7) video amplifier. 
2. Connect hot terminal of VTVM, set for negative voltag 3 reading, to reference point "D", pin 7 of 6AL5 (V9) ratio 

detector. 

3. Connect ground terminal of VTVM to chassis ground. 

4. Set signal generator to 4.5 MC and adjust top and bottom of sound take-off coil ( ST-10) and bottom of ratio detector 
coil ( RD-416 or RD-7B) for maximum output. 

5. Connect VTVM to reference point "E", junction of 47,000 ohm resistor ( R16) and .0015 MFD condenser ( C41). 
6. Adjust top of ratio detector coil for zero reading. 

NOTE: Top of ratio detector may he re-adjusted for minimum "buzz" while a channel is in operation and a test 
pattern tone signal is being received. 
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MODELS TV-5020 TV-5120 TV-5220T TV-5320 
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SYMBOL DESCRIPTION  
R10 47KSZ, 1/2w, 10% 
R11 27KS2, 1/2w, 10% 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 
R60 
R61 
R62 
R63 
R64 

47KQ, 1/2w, 10% 
1K2, 1/2w, 10% 
151(2, 1/2w, 10% 
151(2, 1/2w, 10% 
47K2, 1/2w, 10% 
10MS-2, 1/2w, 10% 
1M2, 1/2w, 10% 
250K2, 1/2w, 10% 
1001(2, 1/2w, 10% 
200KS2, 1/2w, 10% 
100K2, 1/2w, 10% 
10K, 1/2w, 10% 
82K, 1/2w, 10% 
150S2, 1/2w 10% 
3302, 1/2w, 10% 
3302, 1/2w, 10% 
11K2, 1/2w, 10% 
822, 1/2w, 10% 
1502, 1/2w, 10% 
2. 2M2, 1/2w, 10% 
22KS-2, 1/2w, 10% 
822, 1/2w, 10% 
1502, 1/2w, 10% 
470KS2, 1/2w, 10% 
100K2, 1/2w, 10% 
4. 7KS-2, 1/2w, 10% 
151(2, 1/2w, 10% 
1. 2MS2, 1/2w, 10% 
10K2, lw, 10% 
3. 31(2, lw, 10% 
11KS2, 1/2w, 10% 
1. 2MS-2, 1/2w, 10% 
1502, 1/2w, 10% 
1. 2K2, 2w 
680KS-2, 1/2w, 10% 
4.71(2, lw, 10% 
2. 2K2, 1/2w, 10% 
5.61(2, 1w, 10% 
1. 5KS-2, 1/2w, 10% 
150K2, 1/2w, 10% 
220KS2, 1/2w, 10% 
8. 2KS-2, 2w 
470KS2, 1/2w, 10% 
3302, 1/2w, 10% 
822, lw, 10% 
27K2 , 2w 
4701(2, lw 
4702, 1/2w, 10% 
100K2, 1/2w, 10% 
100K2, 1/2w, 10% 
470K2, 1/2w, 10% 
4. 7M2, 1/2w, 10% 
27KQ, 1/2w, 10% II 

CE 502 
CE 503 
CE504 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 
C40 
C41 
C42 
C43 

SYMBOL DESCRIPTION  
R65 5. 61“2, 1/2w, 10% 
R66 3. 3MS2, 1/2w, 10% 
R67 3.91M, 1/2w, 10% 
R68 221M, 1w, 10% 
R69 2701M, 1/2w, 10% 
R70 5. 6KS-2, 1w, 10% 
R71 8. 2KSZ, 1/2w, 10% 
R72 8.21M, 1/2w, 10% 
R73 500K, 1/2w, 10% 
R74 1001M, 1/2w, 10% 
R75 3.31M, 1/2w, 10% 
R76 6. 8MSZ, 1/2w, 10% 
R77 330Q, 1/2w, 10% 
R78 330Q, 1/2w, 10% 
R79 3. 3MS2, 1/2w, 10% 
R80 5. 61“2, 1/2w, 10% 
R81 470S-2, 1/2w, 10% 
R82 4701M, 1/2w, 10% 
R83 560SZ, 1/2w, 10% 
R84 560Q, 1/2w, 10% 
CE500 Electrolytic 40mf 450V 

40mf 350V 
100mf 25V 

CE501 Electrolytic 40mf 350V 
40mf 250V 
lOmf 350V 

Electrolytic 80mf 450V 
Electrolytic 40mf 350V 
Electrolytic 4mf 25V 
0. 005mf Ceramic Disk 500V 
0. 005mf Ceramic Disk 500V 
0. 005mf Ceramic Disk 500V 
0. 005mf Ceramic Disk 500V 
O. 05mf Paper Tubular 400V 
0. 05mf Paper Tubular 400V 
0. 005mf Ceramic Disk 500V 
0. 005mf Ceramic Disk 500V 
0. 005mf Ceramic Disk 500V 
0. 005m1 Ceramic Disk 500V 
100mmf Ceramic Tubular 500V 10% 
0. 005mf Ceramic Disk 500V 
4. 7mmf Ceramic Tubular 500V 10% 
0. 05mf Paper Tubular 400V 
0. 05mf Paper Tubular 400V 
0. 05mf Paper Tubular 400V 
O. lmf Paper Tubular 600V 
39mmf Ceramic Tubular 500V 10% 
0. 005mf Ceramic Disk 500V 
0. 02mf Paper Tubular 600V 
0. 005mf Ceramic Disk 500V 
500mmf Ceramic Tubular 500V 10% 
0. 02mf Paper Tubular 600V 
0. 0015mf Ceramic 500V 
0. 02mf Paper Tubular 600V 
0. 02mf Paper Tubular 600V 

SYMBOL DESCRIPTION 

C44 0. 02mf Paper Tubular 600V 
C45 0. 02mf Paper Tubular 600V 
C46 250mmf Silver Mica 500V 10% 
C47 0. 004mf Ceramic Tubular 500V 10% 
C48 0. lmf Paper Tubular 600V 
C49 500mmf Silver Mica 500V 10% 
C50 25-250mmf Trimmer 
C51 250mmf Silver Mica 500V 10% 
C52 0. 5mf Paper Tubular 200V 
C53 0. 05mf Paper Tubular 400V 
C54 0. 5mf Paper Tubular 400V 
C55 500mmf HV 20KV 
C56 0. 05mf Paper Tubular 400V 
C57 0. 05mf Paper Tubular 400V 
C58 0. 005mf Paper Tubular 600V 
C59 1000mmf Ceramic Tubular 500V 10% 
C60 1000mmf Ceramic Tubular 500V 10% 
C61 0. 005mf Paper Tubular 600V 
C62 0. lmf Paper Tubular 600V 
C63 0. 002mf Mica 500V 10% 
C64 0. 005mf Mica 500V 10% 
C65 0. 005mf Mica 500V 10% 
C66 0. 005mf Mica 500V 10% 
C67 0. lmf Paper Tubular 600V 
C68 0. lmf Paper Tubular 600V 
C69 . 05mf Paper Tubular 400V 
C70 50mmf Molded Mica 500V 10% 
0-10 Horizontal Oscillator coil 
HL-10 Horizontal Linearity coil 
ST- 10 Sound Trap 
RD-7B Ratio Detector coil 
or RD-416 
IF-22 1st IF Transformer 25. 6MC 
IF-23 2nd IF Transformer 23. 4MC 
IF-24 3rd IF Transformer 25. 6MC 
280 Orange Peaking Coil 235mh 
281 Blue Peaking Coil 160mh 
282 Pink Peaking Coil 
284 Red Peaking Coil 230mh 
285 White Peaking Coil 290mh 
286 Black Peaking Coil 700mh 
NE 699P Power Transformer 
LA 449 Vertical Blocking Oscillator Transformer 
GE 77J1 Horizontal Output Transformer 
NE 664-S Vertical Output Transformer 
J-70-14 Deflection Yoke 
NE 685 Filter Choke 
TRV-90 Height Control 2 MegS2 
TRV-91 Vertical Linearity 5000S2 
TRV-120 Vertical Hold Control 1 Mee 

TRV-121 Dual Volume and Contrast and Switch (On 8.t Off) 
1/2 MegS2 1000S2 

TRV-122 Brightness Control 25000S2 
TO-908 Audio Output Transformer 

PM - 908 Speaker 
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CHASSIS SPECIFICATIONS 

Power Requirements 

117 volts, 60 cycles AC 

Power Consumption 

250 Watts 

Fine Tuning 

Plus & minus 1 MC on Channel 2 

Plus & minus 1.6 MC on Channel 13 

Audio Power Output 

2.8 watts 

Band Width 

Video amplifier 3.8 MC within 3 db 

IF Amplifiers 4 MC within 6 db 

Antenna input to picture tube 3.5 MC at 6 db 

Ratio detector, peak to peak 200 KC 

Deflection 

Horizontal & Vertical 

Focus 

Scanning 

Horiz. Freq. 

Vert. Freq. 

Frame Freq. 

MODEL IDENTIFICATION TABLE 
MODELS FM27C, HB27C 

Magnetic 

Electro Magnetic 

Interlaced, 525 Lines 

15750 CPS 

60 CPS 

30 CPS 

Model Humber Chassie 
Picture 
Tube 

. 
Focus VHF Tuner UHF Tuner Speaker 

FM27C, HB27C T14-3 27EP4 Electro- 258051-2 258052-1 10" PM 
Magnetic 

TM24DS, TB24DS T14-10 24CP4 Electro- 258051-2 - 6" PM 
Magnetic 

TM24DU, TB24DU T14-11 24CP4 Electro- 258051-2 258052-1 6" PM 
Magnetic 

The T14-10 Chassis has all of the necessary mechanical provisions for accommodating the 
258052-1 UHF Tuner. Please order by type No. CT-14. 

TUBE COMPLEMENT 

Tube Type Function Tube Type Function 

V1 6BZ7 Cascode RF Amplifier V16 27EP4 or Picture Tube 

V2 6X8 Mixer & Oscillator 24CP4 

V3 6BA6 1st IF Amplifier V17 5U4G Low Voltage Rectifier 

V4 6CB6 2nd IF Amplifier V18A , 1/2 6SN7GT Sync Clipper 

V5 6CB6 3rd IF Amplifier V18B 1/2 6SN7GT Vertical Oscillator 

V6 6CB6 4th IF Amplifier V19 6AH4GT Vertical Output 

V7 6AU6 4.5 MC Amplifier V20 6AL5 Phase Detector 

V8 6AU6 Ratio Detector Driver V21 6SN7GT Horizontal Oscillator 

V9 6AL5 Ratio Detector V22 6C06G Horizontal Output 

V10 6AU6 Audio Amplifier V23 6AX4GT Horizontal Damper 

V11 6W6GT Audio Output V24 1X2-A Hi-Voltage Rectifier 

V12 6AU6 Keyed AGC Amplifier V25 6AF4 UHF Oscillator 

V13 6AH6 Video Amplifier V26 6AN4 UHF Mixer 

V14 12AT7 Noise Inverter V27 5U4G Low Voltage Rectifier 

V15 6AU6 Sync Separator V28 1X2-A Hi-Voltage Rectifier 

VHF FREQUENCY CHART 

Chan. He. Chan. Freq. Picture Carrier Sound Carrier RF Ose. Freq. 

2 54-60 55.25 59.75 101MC 

3 60-66 61.25 65.75 107MC 

4 66-72 67.25 71.75 113MC 

5 76-82 77.25 81.75 123MC 

6 82-88 83.25 87.75 129MC 

7 174-180 175.25 179.75 221MC 

8 180-186 181.25 185.75 227MC 

9 186-192 187.25 191.75 233MC 

10 192-198 193.25 197.75 239MC 

11 198-204 199.25 203.75 245MC 

12 204-210 205.25 209.75 251MC 

13 210-216 211.25 215.75 257MC 

The UHF band of frequencies has been placed between 470MC and 890MC. Each channel from 

14 to 83 has been alloted, in succession, a band 6MC wide within this spectrum. 

IF Frequencies: Picture Carrier - 45.75 MC 

Sound Carrier - 41.25 MC 

John J. Rider MODELS FM27C, HB27C, Ch. T14-3, TB24DS, TM24BS, Ch. T14-10; TB24DU, TM24DU, Ch. T14-11 



CHASSIS T14-3 T14-10 T14-11 

ALIGNMENT PROCEDURE 

VISUAL ALIGNMENT OF THE RF AND 5. 
MIXER STAGES 

CAUTION: Always determine by suitable tests, 
the causes of unsatisfactory operation before 
attempting to align portions of this receiver. 
Necessity for realignment will, in all cases, 
be rare. 

PROCEDURE: 

1. Connect an RF sweep generator mith at least 
a 10MC sweep width to the antenna terminals 
through the test circuit shown in Figure 1. 

120Q 

Gen 

Output 
3oQ 

1 se 

To Receiver 

antenna 

Figure 1 

2. Remove the keyed AGC Amplifier tube V12. 
(This is necessary in order to eliminate AGC 
action which would interfere with RF align-
ment.) 

3. Connect the positive terminal of a 3 volt dry 
cell supply to chassis ground and the nega-
tive terminal to the RF AGC test point. 

4. Attach the high side of the vertical input of 
an oscilloscope to the input of the detector 
test circuit shown in Figure 2, and the out-
put to the test point located on the tuner — 
see Figure (4). In order to synchronize the 
sweep of the oscilloscope with the RF 
sweep,- connect the horizontal amplifier ter-
minals on the RF sweep generator labeled 
"oscilloscope sweep voltage." 

1112 

TEST 
POINT 
(0 utput) 

Test Circuit for Oscilloscope 

Observation of Tuner Response 

Figure 2 

SCOPE 
(Input) 

Turn the station selector to Channel 13 and 
adjust the sweep generator until it sweeps 
from 208MC to 218MC. (NOTE: If the sweep 
generator does not supply marker signals at 
picture and sound carrier frequencies, an 
external source, such as a CW signal gener-
ator should be used to supply them. For 
method of marker injection, refer to instruc-
tions supplied by the manufacturer of sweep 
generator being used. 

6. Adjust L913, L929, L930 until the viewed 
response curve is similar to that shown in 
Figure 3. Check all other channels read-
justing L913, L929 and L930 as necessary 
to obtain optimum response on all twelve 
channels. 

Picture 

Carrier 

70.7% — 

50% 

4.5MC 

Sound 

Carrier 

11 MC Low Bond 

13 MC High Band 

RF Response Curve 

Figure 3 

The dip in the curve between picture and 
sound carriers should not fall below 70.7% of 
the response peak and the bandwidth at 50% 
down should not exceed 11MC on the low band 
and 13MC on the high band. 

RF OSCILLATOR ALIGNMENT 

CW METHOD 

1. Remove V12 from its socket and connect the 
negative terminal of a 3 volt dry cell bias 
supply to the RF and IF AGC test points. 
(This can best be accomplished by tieing 
the two points together.) 

2. Apply the CW signal to the antenna terminals 
through the pad shown in Figure 1. 

3. Connect the DC probe of a vacuum tube 
voltmeter to test point C. 

ANTENNA 
30011 

F PLATE 
ADJ. 

CHANNEL 13 
L 929 

IF 
L958 

TEST 
POINT 

RF GRID ADJ. 
CHANNEL 13 

L913 

1900 

MIXER GRID 
A DJ. 

CHANNEL 13 
L9 30 

VHF TUNER VIEWS 

Figure 4 

4. Turn the fine tuning control to approximately 
the center of its rotating range, and proceed 
as follows: 

For low band alignment 

— Turn channel selector to Channel No. 6. 
— Tune signal generator to the sound carrier 

frequency of Channel 6 — see frequency chart 
on page 2. 
— Adjust the lowband oscillator slug (see 

IF ALIGNMENT volt dry cell supply to the IF AGC test point 
and the positive terminal to chassis ground. 

Remove the AGC Amplifier (V12) from its Raise the tube shield of V2 so that it is not 
socket. Connect the negative terminal of a 3 grounded and apply the signal to it. 

Generator 
Frequency 

VTVM 
Connections Adjustment Remarks 

45 MC 

42 MC 

41.25 MC 

39.75 MC 

To Test Point (C) and Ground 

To Test Point (C) and Ground 

To Test Point (C) and Ground 

To Test Point (C) and Ground 

T3-T2-L958* 

L5-T1-L2* 

L1-L3 

L4 

Adjust for Max. 

Adjust for Max. 

Adjust for Min. with output of 
Signal Gen. at Max. 

Adjust for Min. with output of 
Signal Gen. at Max. 

OSC ADJ. 
AT HIGH 
CHANNELS 
L957 

OSO ADJ. 
AT LOW 
CHANNELS 
L949 

Figure 4) until a sharp dip in the voltage read-
ing on the VTVM is reached. 

For high band alignment 

— Turn channel selector to Channel No. 13. 
— Tune signal generator to the sound carrier 

frequency of Channel 13 — see frequency chart 
on page 2. 
— Adjust the high band oscillator slug (see 

Figure 4) until a sharp dip in the voltage read-
ing on the VTVM is reached. 

NOTE: To insure correct IF Alignment follow the procedure outlined under Visual Check of IF Alignment. 

* The designated frequencies for L958 and L2 are to be used for preliminary alighment only. Since these two 
coils compromise a band pass circuit, final alignment should be made with a sweep generator. 
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VISUAL CHECK OF IF ALIGNMENT 

1. Lift the shield of the oscillator mixer tube 
V2 until it becomes ungrounded. Connect 
the high side of a seeep generator to the 
ungrounded tube shield and the ground lead 
to chassis ground. Connect a lead from the 
sweep synchronizing terminal on the sweep 
generator to the external sweep terminal on 
the oscilloscope. 

2. Connect high side of oscilloscope to pin 7 
of V13 video amplifier tube and ground lead 
to chassis ground. (Set contrast control at 
minimum.) 

3. Remove the keyed AGC amplifier tube V12. 
4. Connect the negative terminal of a 3 volt 

dry cell to the IF AGC test lead and the 
positive terminal to chassis ground. 

5. Adjust sweep generator to sweep from 40 to 
50MC. 

6. Connect a vacuum tube voltmeter between 
pin # 1 of V13 and ground and adjust the 
sweep generator output until a reading of 
—2 volts is obtained. 

7. Adjust the oscilloscope until the IF re-
sponse curve is centered. 

8. Place a lead from an AM signal generator 
near the IF strip and adjust it to cover from 
40 to 50MC. 

9. Observe the response curve and the position 
of the markers (see nominal response curve 
Figure 5). A slight deviation from this re-
sponse curve is permissible; however, com-
plete realignment of the IF will be necessary 
if a great deviation is noted. Some improve-
ment in the shape of the response curve may 
be accomplished by slightly readjusting L2 
on the main chassis and L958 on the tuner. 

For best performance the difference in height of peaks 

should not exceed 30% nor should the dip drop more 

than 30% below the peak of the response curve. 

41.25MC Nominal IF Response Curve 

SOUND ALIGNMENT 
dry cell supply to the IF AGC test point and 

Connect the Negative Terminal of a 9 volt the Positive Terminal to Chassis ground. 

Signal Generator 
Coupling Frequency Connect Adjust Remarks 

High side to Pin 1 
of \/13 (Video Amp) 

SAME 

SAME 

4.5 MC 

4.5 MC 

4.5 MC 

DC probe of VTVM 
to "PT.E." Common 
lead to chassis. 

Parallel R38 with 
two 100K resistors 
which are within 
1% of each other. 
DC probe of VTVM 
of "PT.A." Common 
lead to chassis. 

DC probe of VTVM 
to "-PT.B." Common 
lead to "PT.A." 

L9 
T10 
(top & 
bottom) 

L11 

L13 

Adjust for Max. reading 
keeping output of Gen-
erator high enough to pro-
duce about 4V at "PT.E." 

Adjust for Max. reading. 

Adjust for zero 
reading at cross-
over. 

NOISE INVERTER ADJUSTMENT 
NOTE: The noise inverter control is adjusted 
at the factory to give optimum performance under 
varied conditions, therefore, only upon rare oc-
casions would any adjustment be necessary. If 
the receiver is to be operated in an extremely 
weak signal area having a high noise level, or 

this control becomes maladjusted by one means 
or another, it can be satisfactorily set by the 
following procedure: 
Select and properly tune in the strongest 

station in the area. 
Turn the contrast control to its maximum 

position (full clockwise). 

o 

o 

FINE 
TUNING 

CHANNEL 
SELECTOR 

'c ON-OFF 
'(VOLUME HOLD". 

HORIZ reTRASh*" 
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DRIVE 

Figure 6 

With the noise inverter control set at minimum, 
slowly turn it in the clockwise direction until a 
slight shifting of the picture in the horizontal 
plane is observed, then back off (counterclock-
wise) 1/8 of a turn. 
CAUTION: If this control is set too far in the 
clockwise position an erratic jumping of the 
picture will be encountered when switching 
channels. 

HORIZONTAL OSCILLATOR ADJUSTMENT 

This adjustment may be satisfactorily per-
formed with any received program signal. 

Set the Horizontal Hold control, 11115, at 
approximately mid-position. 
Set the Contrast control to the normal operat-

ing position. 
Adjust the Horizontal Oscillator control, L23, 

until the diagonal streaks on the screen de-
crease in number and become erect (picture 
locks in sync). 
The setting obtained by the preceding steps 

may not give optimum range on the Horizontal 

V28 

front panel hold control, therefore, further ad-
justment by the trial and error method should be 
performed. When L23 is properly adjusted, the 
H. Hold control can be slowly rotated to its 
stops in either direction without losing picture 
sync. 

HORIZONTAL DRIVE ADJUSTMENT 

Allow the receiver to warm up for at least five 
minutes. 
Adjust the contrast and brightness for a nor-

mal picture. 
Adjust the horizontal drive trimmer until there 

is no indication of horizontal foldover in the 
picture. 

ANTI-PIN CUSHIONING MAGNETS 

Pin cushioning is an effect caused by the use 
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U.H.F. TUNER 
OSC. MIXER 
6AF4 6 AN4 
V25 V26 

Figure 7 

4.5 MC 
AMPLR. 
6 AU6 
V7 
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V.H.F. TUNER 

CASCODE OSC. 8c 
RF AMP MIXER 
6 BZ 7 6X8 
VI V2 

BLOCK DIAGRAM 
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RATIO 
DET. 
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6 AU 6 
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6846 6CB6 16CB6 6CB6 
V3 V4 V5 V6 
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OUTPUT 
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VIDEO 
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XI 

VIDEO 
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6AU6 
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B+ 
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SEP. 
6 AU6 
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TUBE 

of the cosine-deflection yoke and is apparent by 
the "bowing in" along the edges of the raster. 
In order to compensate for this condition two 
anti-pin cushioning magnets have been mounted 
to the picture tube mounting brackets. For ease 
of adjustment these magnet brackets are hinged 
in two places; thus allowing the magnet to be 
moved either forward or backward at various 
distances from the picture tube surface. The 
proper adjustment of each magnet may be ob-
served by moving the raster off center far enough 
to see the side of the picture that is being 
straightened. 

NOTE: These magnets are properly set at the 
factory and should require no further adjusting 
unless a new picture tube is installed. 

..-3 TURNS 

Figure 8 
UHF DIAL CORD STRINGING 

ION TRAP ADJUSTMENT 

Reduce the contrast and raise the brightness 
to a point where a blank raster is just visible 
on the picture tube. Rotate the ion trap while 
moving it either forward or backward until the 
brightest raster is obtained. 

WARNING: It is extremely important that the 
ion trap be adjusted properly as soon as the set 
is turned on. A trap even slightly maladjusted 
can cause severe damage to the CR tube, and 
this type of damage is not covered by the factory 
warranty. NEVER ADJUST THE ION TRAP TO 
REMOVE SHADOW. 

LOW VOLTAGE POWER SUPPLY 

A straight AC power supply utilizing two 
5U4G rectifier tubes is used. The input voltage 
is stepped up in the secondary of the power 
transformer (T6) and fed to the plates of the 
rectifier tubes, (V17) and (V27). The output of 
the rectifiers is fed to the filter section con-
sisting of C55A, L26, L18, and C42B. Tubes 
V11 and V12 are in series with V5 and 8, V2, 
V4, V7, V14, V15, V25 and V26 serving as 
voltage regulators for these tubes. When the 

current through these amplifiers change due to 
changes in signal strength the cathode voltage 
of V11 and V12 vary accordingly. This causes 
the impedance of V11 and V12 to change main-
taining a constant voltage of + 165 volts at the 
cathode of V11. 

NOTE: No DC voltage from the low voltage 
rectifiers is supplied to V9, V20 or the plate of 
V12. 

REMOVAL AND INSTALLATION 
OF PICTURE TUBE 

CAUTION: Be sure the power is off. Wear gog-
gles whenever a picture tube is being handled. 
1. Place the cabinet.face down taking all pre-

cautions necessary to keep from marring the 
finish. 

2. Remove the high voltage lead from its socket. 
3. Remove the tube socket from the base of the 

tube. 
4. Remove the ion trap from the neck of the 

tube. 
Loosen and remove the two 1/4" bolts that 
hold the yoke and hood assembly to the 
mounting straps. 

6. Remove this assembly from the neck of the 
tube. 

7. Bend the two straps away from the tube as 
far as possible. 

8. Grasp the rim of the picture tube face and 
gently lift the tube out of its harness. Do 
not allow the tube to rest on its neck or 
base, and do not under any circumstances 
carry or handle the tibe by its neck alone. 

9. To replace the tube, reverse the above pro-
cedure paying particular attention to the 
fact that the two 1/4" bolts which hold the 
yoke and hood assembly should be tightened 
with equal pressure. 

5. 

IF adjustment 
L1005 

UHF TUNER 

The Osc. adjustment 
is located on this side 

Figure 9 

The RF adjustments 
C1000 and C1001 ore 
located on ffie bottom 
of the Tuner. 

NOTE: No attempt should be made 
to align this UHF Tuner without 
the aid of a UHF Generator. 

Cahn Y. Rider 
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CIRCUIT DESCRIPTION 
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Figure 12 
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R71 
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R88 
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R87 
RI 41 
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R86 

—RI35 
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R96 

UHF TUNER 

This tuner covers the entire UHF range of 
470 to 890MC continuously by means of a three 
section tuning element. Two of these elements 
are used for tuning the band-pass or preselector 
input circuits while the other is for oscillator 
tuning. A bandwidth of approximately 10MC is 
realized in this band-pass circuit. The re-
ceived signal from this point is fed into a 
grounded-grid mixer stage V26 a 6AN4 where 
it beats with the local oscillator signal. In-
jection of the oscillator voltage is through 
C1012 to the filament of V26. V25 a 6AF4 ià 
the UHF local oscillator, the frequency cif 
which, is maintained and tracked at a differ-
ence of 41MC from the incoming signal by the 
tuning element. Since the IF system of the TV 
receiver is tuned to 41MC, single conversion 
is accomplished within this tuner. The 41MC 
output is applied through L960 and L900 to the 
VHF tuner circuits which have been altered to 
operate as 41MC IF amplifiers by the switching 
arrangement. When the channel selector is in 
the UHF position the VHF local oscillator is 
inoperative allowing both the cascode amplifier 
and mixer stage to act as IF amplifiers thereby 
increasing the overall sensitivity during UHF 
reception. 

VHF — RF SYSTEM 

The tuner is of the rotary switch type, made 
up of a series of coils in cascade, bridging the 
contacts of the channel selector switch. The 
selector switch has 16 positions. Two posi-
tions of this switch are utilized to switch the 
necessary B+ and bias circuits to operate the 
accompanying UHF tuner, and alter the VHF 
tuner to provide additional amplification in the 
IF range. All of the step-tuned coils are pre-
adjusted with the final overall tuning adjust-
ments made in the Bendix factory with the use 
of a sweep generator. Adjustment of the tuner 
in the field should not be attempted unless a 
sweep generator is used; and the instructions 
that are included under Alignment Procedure 
followed very carefully. 
The antenna input circuit is designed to give 

optimum performance with 300 ohms balanced 
impedance. The signal is inductively coupled 
through T900 to the input grid of the RF ampli-
fier. This grid also has applied to it the AGC 
voltage which controls the gain through both 
sections of the RF amplifier and 1st IF stage. 

The RF amplifier, VI, is a 6BZ7, twin triode 
type of tube connected in what is known as a 
series "cascode" circuit. In using a circuit of 
this design the noise figure which accompanies 
a conventional pentode amplifier has been 
greatly reduced and yet equivalent gain has 
been maintained. The input section of the RF 
stage is connected as a grounded cathode type 
amplifier. Its output is fed through L914 to the 
cathode of a grounded grid amplifier — the out-
put section of the RF stage. All of the pre-
selector coils are preadjusted and matched to a 
standard, therefore the only adjustments made 
available for overall RF alignment are L913, 
L929 and L930. The amplified RF signal is 
capacitively coupled through C908 to a pentode 
mixer stage — 1/2 of a 6X8 (V2). Tuning of the 
mixer grid is acComplished by the same step-
tuning method that is utilized throughout the 
preselector stages. Grid leak bias for this 
stage is developed across 11905 a 220K resistor. 
A test point for checking the tuner response 
curve has been made available at the top of the 
tuner. This point is coupled to the mixer plate 
by C915 making it necessary to detect the sig-
nal before applying it to the oscilloscope. 
The other half of V2 a triode is used in a 

Colpitts type oscillator circuit. There are two 
oscillator adjustments, accessible from the 
front of the tuner, L957 for the high band of 
frequencies and L949 for the low band. The 
fine tuning capacitor has sufficient range to 
compensate for any further tuning which is re= 
quired for the individual channels. Capacitive 
coupling (C913) is used to inject the oscillator 
output into the of of the mixer stage. 
The output o the mixer is fed to the first IF 

amplifier through a series double tuned band 
pass circuit consisting of L958, C28 and L2. 
This type of circuit accomplishes two purposes 
— a high degree of oscillator frequency isola-
tion plus optimum transfer of energy. The 
tunable tank circuit Li and C2 is used as a 
sound trap capacitively coupled to the grid of 
the first IF amplifier. This IF trap along with 
the one located in the plate circuit of the first 
IF amplifier reduces the IF gain at the sound 
carrier frequency approximately 32db, providing 
satisfactory sound attenuation. 

IF SYSTEM 

Five stagger-tuned circuits employing one 
6BA6 and three 6CB6 tubes along with a crystal 
detector comprises the interstage IF amplifier 
system. 
Three of the IF transformers used in this 
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system are of the Bifilar wound type — two 
windings interwound on a single form. A wind-
ing of this type approximates unity coupling and 
gives the effect of a single tuned coil. The 
following advantages are derived from such an 
arrangement. Improved filtering of all plate and 
grid returns can be achieved because the by-
pass condensers are returned to the same ground 
as their associated cathode thus eliminating 
circulating ground currents. It' is also possible 
to keep the time constant in the grid circuit of 
each amplifier to a very low value therefore 
minimizing the possibility of a charge building 
up on the grid of these stages during heavy 
noise pick up. This latter advantage permits 
the IF system to operate at optimum performance 
at all times. Unbypassed cathode resistors are 
used in the first two stages to reduce the varia-
tions of input capacity with AGC voltage 
changes. Within this IF strip there are two 
cases of voltage cascading which means that 
two or more tubes are connected in what can be 
termed as "plate current series" with one 
another. The first case involves the first IF' 
(V3) and the RF amplifier V1, while a similar 
hook-up encases V6, V5 and V8. In each case 
the tube at the top of the line-up has applied to 
its plate approximately the maximum voltage 
available and is so biased that the voltage drop 
across it is sufficient to reduce the voltage at 
its cathode to a value that is proper for operat-
ing the next stage. This continues to happen 
right on down the line until the tube at the 
bottom of the string hp its cathode D.C. con-
nected to the. ground. A hook-up of this kind 
consumes less power due to the fact that the 
tubes at the top of the string are effectively 
used as the plate load resistor for the pursuing 
stage, therefore the dissipation that normally 
takes place across a load resistor is utilized 
for amplification. This IF system has been 
designed to provide an overall response curve 
which is flat topped with a nominal bandwidth 
of 4MC 6db down from peak response. The IF 
output is fed into the video detector can T3 
which encases the third IF amplifier plate 
transformer, sound take off coil, the crystal 
video detector IN60, and its associated peaking, 
coils necessary to extend the frequency re-
sponse to the desired bandwidth. 
Various test points have been indicated on 

the schematic diagram in order to facilitate the 
making of checks on the operation of the IF 
system. One is located in the AGC string at 
the junction of R56 and R57 while another is 
located at the junction of R10 and R12. These 
two points have been made available from the 
top of the chassis for checking developed AGC 
voltage and for applying bias potentials when 
making sweep tests on the RF or IF systems. 
Another test point "C" has been designated 

at Pin 7 of V14, the noise inverter, for con-
necting a VTVM when measuring the voltage 
developed by the crystal detector during align-
ment with a CW signal. 

SOUND SECTION 

Intercarrier sound reproduction is used. By 
this method both the picture and sound carriers 
are amplified by the same IF amplifiers and 
beat together in the Video Detector, giving a 
4.5MC FM carrier that is fed to the sound ampli-
fier V7. The 4.5 megacycle beat is constant 
since it is always the fixed difference between 
the Video and Sound coming from the TV Sta-
tion. Therefore, the Sound will not be affected 
by any normal oscillator drift, since both the 
Video and Sound carriers will drift equal a-
mounts and the difference will always be 4.5MC. 
The .4.5MC signal is taken off at L9 and ampli-
fied by V7, which in turn is transformer coupled 
to the ratio detector driver V8. This tube has 
low DC voltages on the plate and screen and, 
while there is some amplification, its chief 
function is that of limiting. The Ratio De-
tector (V9) is of the conventional type. The 
33 ohm (R35) resistor in series with the•coup-
ling line of the detector transformer (T4) sta-
bilizes the impedance presented by the diodes. 
If this resistor was deleted, the variation in 
impedance between individual tubes would 
cause the AM rejection to vary between re-
ceivers. 
The output of the Detector is amplified in the 

1st Audio stage (V10) and then directly coupled 
to the grid of the output tube (V11). This DC 
coupling is possible since V11 is part of the 
voltage regulating system. (See Current Distri-
bution Diagram.) 
About 10db of negative feedback is provided 

by R55 which is connected between the sec-
ondary of the Audio output transformer and the 
cathode of the 1st Audio amplifier (V10) to re-
duce output distortion. 

VIDEO AMPLIFIER 

The Video amplifier is a 6AH6, with the 
associated wide band, low pass. filters. The 
output of the crystal detector is DC connected 
to the grid of the Video amplifier through a 
filter circuit comprising a series (L7) and a 
shunt (L8) peaking coils. L16 is a shunt plate 
peaking coil used to extend the frequency re-
sponse of the Video amplifier to its desired 
value and compensate for any incurred phase 
shift. The response of the Video system is 
flat to 1MC and down 3db at 3.8MC. 
The contrast is controlled by changing the 

amount of degeneration in the Video amplifier. 

This is accomplished by varying the control 
R47 in the cathode circuit. 
No DC restoration is necessary at the output 

of the Video amplifier because the entire Video 
amplifier is direct coupled from the output of 
the crystal detector to the cathode of the pic-
ture tube. Therefore, the rectified video signal 
does not vary about an AC axis. 
Notice that the polarity of the detector is 

such that a negative signal is applied to the 
grid of the Video amplifier, resulting in a posi-
tive video signal at the plate which is applied 
directly to the cathode of the picture tube. 

KEYED AGC 

V12 is the AGC amplifier whose function is 
to keep the sensitivity automatically adjusted 
in accordance with the strength . of the received 
signal. This is accomplished by the negative 
voltage which is developed at the plate of the 
AGC amplifier V12 tube and applied to the grids 
of the RF and IF amplifiers. The plate voltage 
for V12 is in the form of a positive pulse taken 
from terminal #5 on the horizontal output Trans-
former T8. 
This pulse is developed by the collapsing of 

the field in the horizontal deflection coils and 
its duration is about 5% of the horizontal period. 
Plate current can flow only during the applica-
tion of this pulse and tie amount of current flow 
is controlled by the amplitude of the sync pulse 
on the grid, pin #1 of V12, and the setting of 
R138, the AGC control which serves as a vari-
able grid resistor. The grid is DC connected 
to the video amplifier output at the junction of 
R62 and R63, the plate load resistors for the 
video amplifier. The bias level for V12 is a 
function of the video amplifier plate current. 
The AGC cathode potential is + 165 volts, 
taken from the source which also supplies the 
plate of V13. The screen potential is ap-
proximately +340 volts, thus maintaining the 
required potential difference with respect to the 
cathode. The screen and plate voltages are 
approximately the same at the time the pulse 
occurs. 
When current flows in the plate circuit of 

V12 it will develop a negative voltage across 
resistors R56, R57 and R58. This voltage is 
filtered by the RC network R56, R57 and C43 
to rid it of the horizontal frequency component 
(15,750cps). Therefore, the time constant re-
quired to filter frequencies of this kind can be 
made very short as corepared to the time con-
stant used in conventional AGC systems, which 
had to filter out a 60 cycle component. The 
control voltage for the IF stages is taken from 
the junction of the dividing network, R56 and 
R57. The control voltage for the RF amplifier 

is taken from the junction of R57 and R58 and 
fed through R9 with a delay voltage being ap-
plied by means of a voltage dividing network 
from the + 165 supply. The circuit constants 
are such that the IF bias reaches a value of 
approximately —4.5 volts before the RF delay 
is overcome. 
The keyed AGC system has good noise im-

munity because its duty cycle is only about 5% 
of the total time, and any noise pulses occur-
ring during the other 95% of the time do not 
affect its operation. The developed AGC volt-
age is a function of sync pulse amplitude only 
and is not affected by picture content. Hence, 
the AGC action can be made fast, practically 
eliminating the flutter caused by airplanes. 

NOISE INVERTER 

The noise inverter, V14, provides a major 
improvement in signal-noise ratio for both hori-
zontal and vertical synchronization. 
This new circuit requires the use of a Hi-Mu 

twin triode tube. Its purpose is to prevent the 
noise that is normally present in the sync 
region of the composite video signal from ap-
pearing at the input of the sync limiter, V15. 
In this chassis the circuit has been designed 
around a 12AT7. The way this circuit ac-
complishes its purpose is by amplifying and 
inverting the noise that appears at the screen 
of the video amplifier and superimposing its 
negative output upon the positive noise pulses 
that are normally prevalent in the composite 
signal at this point. This out-of-phase com-
ponent will cancel out and eliminate any noise 
at the input of the sync separator that would 
ordinarily appear in the sync region of the 
composite video signal. 
The first section of this twin triode is con-

nected in parallel with Fi65, the screen resistor 
for the video amplifier, V13. It is so biased 
by the voltage divider network, R66, 1168 and 
R69 that it will conduct at varying degrees 
corresponding to the signal level applied to 
its cathode from the screen of V13. This vari-
ation causes the tube to act as a variable low 
impedance shunt across R65 holding the volt-
age on the screen of V13 fairly constant until 
the desired moment — the arrival of a noise 
pulse. The same video signal that is being 
applied to the cathode of Unit # 1 is also being 
coupled through C47 to the grid of Unit # 2, 
but its amplitude is insufficient to overcome 
the bias of that section which is set by R69 
the noise inverter control. It is important that 
the bias be set high enough to keep this section 
from conducting on sync peaks because that 
would cancel out the sync signal entirely allow-
ing both vertical and horizontal to fall out of 
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step. The next step is to follow the chain of 
reactions that is set up by a noise pulse which 
has great enough amplitude to ride well above 
the sync peaks. A noise pulse of this ampli-
tude will, due to design, drive the grid of the 
video amplifier into cutoff thus allowing the 
voltage on both the plate and screen of that 
stage to rise rapidly. This pulse being of a 
positive polarity on the screen will also cutoff 
unit # 1 of V14, doing away with its affect as a 
low impedance shunt across 1165 allowing the 
voltage at its cathode to rise rapidly to the 
potential of the supply source. This wave 
front has been increased sufficiently, due to 
this chain of reactions, to overcome the bias of 
Unit #2 when applied to its grid through C47. 
The overcoming of this bias allows Unit #2 
of V14 to conduct and amplify this noise pulse, 
superimposing it at the junction of R64 and 1167 
exactly upon the same noise pulse that created 
it within the composite video signal. Since 
the output of the noise inverter is negative in 
polarity the noise peak is cancelled to the 
point where it is placed well below the sync 
pulse region before the composite video signal 
reaches the sync separator. 

ANTI-LOCKOUT MEASURES 

When using the noise inverter circuit in a 
receiver employing keyed AGC, there is an 
important problem of "lockout" to be taken 
into consideration. The terni "lockout" refers 
to a condition which may take place in the 
receiver upon the loss of horizontal synchronism. 
When the receiver loses horizontal sync, the 
keyed AGC will not function properly removing 
the bias from the IF amplifiers, thus permitting 
an excessive signal to be applied to the video 
amplifier V13. This increased signal is suf-
ficient to drive the grid of V13 into cutoff 
causing the noise inverter to function contin-
uously inverting the sync pulses, thereby pre-
venting the receiver from pulling back into hori-
zontal or vertical sync. Therefore anti-lockout 
measures have been designed with this circuit. 
C48 and 1167 located in the plate circuit of 
Unit #2 of V14 plays an important part in this 
function. When the receiver is out of sync, the 
vertical sync pulse causes C48 to charge suf-
ficiently to reduce the effective plate voltage 
on the second half of V14 enough that the noise 
inverter approaches an inoperative condition. 
Another measure which aids the one just men-
tioned consists of placing an RC time constant, 
C47 and 1170 in the grid circuit of Unit #2 of 
V14. C47 becomes negatively charged due to 
the grid current that will flow during the vertical 
sync pulse while the receiver is out of sync. 
Here again this charge reaches proportions that 

approach grid cutoff of this section of the tube. 
The charges that build up on both C47 and C48 
will remain only long enough to enable the re-
ceiver to regain synchronism due to the value of 
their respective resistors. Still another anti-
lockout measure has been employed. This one 
consists of connecting the video detector output 
to the grid of Unit #2 of V14 through 1170 a 
2.2 meg resistor. Since the negative output of 
the video detector reaches several volts in 
amplitude, without the application of AGC volt-
age to the IF amplifiers, this connection aids 
to further the negative bias on the grid of the 
output section of V14. In view of the fact that 
each measure tends to place this stage in an 
inoperative condition, their combined effects 
completely eliminate any tendency of the re-
ceiver to lockout during the loss of horizontal 
sync. 

SYNC LIMITER 

Video signals are applied to the grid of the 
Sync Limiter tube (V15) from the plate of the 
Video amplifier (V13) through an isolating re-
sistor 1164 and capacitor C49. This isolation 
is required to avoid adding excessive capacity 
to the Video plate circuit, which would reduce 
the bandwidth. Limiting is accomplished in the 
grid of V15. The signal is amplified and then 
clipped again in the plate of V15. The grid 
develops its own bias and the plate is operated 
at a low DC potential. The output is fed to the 
Sync Clipper (V18A). From the plate of V18A, 
the positive vertical pulse is fed through an 
,integrating network to the Vertical Oscillator 
and Output, V18B and V19. Both a positive and 
a negative horizontal sync pulse are taken from 
V18A, the positive pulse is coupled through 
C71 to pin 7 of V20 and the negative one through 
C70 to pin 5 of V20. 

THE VERTICAL DEFLECTION SYSTEM 

The vertical deflection system consists of a 
blocking oscillator (V18B) and vertical output 
(V19) which is locked into synchronism by the 
vertical integrated sync pulse. The output of 
V19 is coupled to the vertical deflection coils 
(L19 and L20) by the vertical output trans-
former (T7). 
For a discussion of the circuit operation it 

will be assumed that no triggering pulses are 
present. Following this, the triggering pulses 
will be added and their effect upon the opera-
tion discussed. 
For any linear magnetic deflection system, 

the waveform of voltage which must be present 
across the deflection coils (L19 and L20) is as 

Figure 13 

shown in Figure 13, where A is the trace time 
and B is the retrace time. 
The procedure for obtaining this waveform is 

as follows: 
In common with all oscillators, feedback of 

energy from plate to grid must occur. A trans-
former (T9) is employed for this purpose. Any 
change in plate current will induce a voltage in 
the grid circuit which will act to aid this change. 
For instance, an increase in plate current will 
induce a positive voltage in the grid circuit 
through the blocking oscillator transformer T9 
(See Schematic Diagram). As the grid becomes 
more positive, more plate current will flow, re-
sulting in the grid becoming rapidly very posi-
tive. This will cause electrons to flow in the 
circuit, charging ( C58). The electrons reaching 
the grid, pile-up on the negative side of con-
denser (C58). The resistances in this circuit 
are made large enough so that in combination 
with condenser (C58) they create a sufficient 
time çonstant for the oscillator to block out at 
a frequency slightly lower than 60 CPS. The 
electrons stored on C58 discharge slowly to 
ground. 
Because of the slow discharge of (C58) caused 

by the high value of resistance in the circuit, 
electrons which have accumulated on the grid 
remain there in sufficient numbers to give it a 
large negative bias, sufficient to block or stop 
the plate current flow. Gradually the charge 
built up on (C58) passes through the resistance 
in the circuit back to the positive plate of 
(C58). The negative bias on the grid then be-
comes less. When (C58) is almost completely 
discharged, electrons again begin to flow from 
the cathode to the plate, the tube begins to 
draw plate current very fast, and reaches its 
high value, which drives the grid positive and 
the whole process is repeated. From the above 
explanation we can see that during every cycle 
there is a sharp pulse of plate current, followed 
by a period during which the tube blocks itself 
until the accumulated negative charge built up 
on the grid leaks off again. The frequency of 
these pulses is determined by C58 and the asso-
ciated resistance in the circuit. 
Figure 14 shows the voltage waveform across 

the resistance in the circuit. Figure 15 shows 
the plate current waveform which occurs once 
in every cycle. 

EG 
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Cut 
off 

One Cycle - psi 

F' 
-- C58 Discharge 

Figure 14 

One Cycle 

Figure 15 

The combination of resistor 11142 and capa-
citor C59 forms the sawtooth waveform needed 
to drive the vertical output tube (V19). This 
sawtooth waveform is amplified in V19 and 
coupled to the deflection coils (L19 and L20) 
through the vertical output transformer (T7). 
A pulse is taken from the junction of C59 

and 11142 and fed to the suppressor grid (Pin 
2 of V15) sync separator. This pulse arrives 
at the suppressor grid immediately after the 
blocking oscillator is fired by the leading edge 
of the integrated vertical sync, pulse. 
The pulse fed to the suppressor grid is of suf-

ficient amplitude ( approximately 100 volts) to 
cut off the tube. This pulse is formed by the 
vertical blocking oscillator fly-back and is neg-
ative in polarity. This negative pulse cuts the 
tube off for the remainder of the vertical sync 
and post equalizing pulse interval and the tube 
starts to conduct when the preparatory hori-
zontal pulses arrive. Gating off the sync separ: 
ator tube during most of the vertical and all of 
the post equalizing pulse interval prevents 
these pulses from being coupled to the vertical 
circuit which would impair interlace. 

HORIZONTAL SWEEP SYSTEM 

The horizontal sweep system consists of a 
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free running multivibrator (V21) coupled to a 
horizontal output tube (V22) which drives the 
horizontal deflection coils (L21, L22). The 
phase detector tube (V20) is used to synchron-
ize the multivibrator. The horizontal generator 
employs a 6SN7GT tube as a multivibrator, 
whose frequency is controlled by the L, R and 
C in the circuit. The amount of charge placed 
on C80 will determine the multivibrator fre-
quency. The synchronizing system used to 
lock the oscillator in step with the synchron-
izing pulses employs a 6AL5 (V20) as a bal-
anced phase detector. 
The operation of the multivibrator and asso-

ciated circuits will be discussed first of all 
in the completely unsynchronized state. This 
condition would exist if V20 was removed from 
the circuit. The operation will then be dis-
cussed in the synchronized state. 

UNSYNCHRONIZED STATE 

The multivibrator used in the horizontal sweep 
system is of the cathode coupled type. Feed-
back between unit 1 and unit 2 is accomplished 
through coupling condenser C80 and the unby-
passed cathode resistor 11112 which is common 
to both sections. Now let us apply power to 
this circuit and follow the chain of reactions 
as they take place. Any disturbance within the 
circuit would very likely cause an increase in 
the plate current of V218, which in turn will 
increase the voltage at the top of the common 
cathode resistor R112. In an unsynchronized 
condition the bias on V21A can be thought of 
as being fixed, therefore a substantial increase 
in cathode voltage will drive the unit into plate 
current cutoff. Since both units commence con-
ducting upon the application of voltage, this 
cutoff point of V21A is reached very rapidly. 
When the cathode voltage cuts-off this unit, the 
plate voltage immediately approaches the po-
tential of the supply voltage, thereby forming a 
very steep wave front. C80 couples this posi-
tive wave front to the grid of V21B causing the 
plate current to flow freely offering a very low 
impedance discharge path for the voltage which 
has built up on C82. The grid of Unit #2, due 
to the positive pulse coupled through C80, is 
driven sufficiently positive to make it draw 
current. This grid currAnt is being drawn 
trough 11114 and R115 consequently building 
up a negative charge on the grid side of C80 to 
proportions that will cut off conduction within 
V21B. With V21B cut-off, the voltage at the 
top of 11112 will drop to a level that will allow 
V21A to start drawing current. Its plate volt-
age will then drop sharply applying the de-
veloped negative wave front through C80 to the 
grid of Unit pushing it even more negative 
than it was when first cutting-off. V21 remains 

in this condition, that is — Unit #r drawing 
current and Unit #2 cut-off, until the negative 
charge on C80 drains off through 11114 and 
11115. The time required for this negative 
charge to become small enough to allow V21B 
to conduct again is determined by the RC time 
constant of the circuit and has been designed 
to be approximately 15750 cycles per second. 
Consequently when this point is reached the 
first cycle will be completed only to be re-
peated. 
The frequency of this multivibrator is con-

trolled by two separate circuits. One is an 
RC circuit copsisting of R114, 11115 (Hor. 
Hold Control) and C80 while the other is a LC 
circuit made up of L23 (Hor. Osc.- Adjustment) 
and C75. The latter one is a tank circuit which 
should be tuned to be resonant at approximately 
15750 CPS in order to aid in keeping the multi-
vibrator oscillating at the correct frequency. 
The function of the RC circuit was discussed 
in the previous paragraph. 

In order to produce the necessary current 
flow in the horizontal deflection yoke a saw-
tooth voltage must be applied to the grid of the 
horizontal output tube. An RC circuit com-
prised of 11118, a 18K resistor and C82, a 
330 mmf condenser is used to properly shape 
the voltage to produce a linear sweep. This 
sawtooth voltage is amplified by V22 (6CD6G) 
and since the high voltage transformer is its 
plate load, produces a sawtooth current which 
is fed to the horizontal deflection coils, L21 
and L22. 

OPERATION WITH SYNCHRONIZATION 

The Phase Detector (V20) provides automatic 
frequency control for the horizontal oscillator 
(V21). This is accomplished by comparing the 
phase of two different waveforms: both polar-
ities of the incoming horizontal sync pulse and 
a sawtooth waveform taken from the horizontal 
output transformer. The positive and negative 
polarities of the incoming sync pulse kept ap-
proximately equal in amplitude, are taken from 
the plate and cathode of V18A. See Figure 16 
(a and b). They are coupled through C70 arid 
C71 to pins 5 and 7 respectively of V20. The 
second waveform consists of a sawtooth volt-
age obtained from terminal 5 of the horizontal 
output transformer. The integrating network 
C72 and 11124 correctly shapes the desired saw-
tooth waveform revolving about an AC axis. 
The sawtooth voltage thus developed is both 
positive and negative, and is applied to pins 
1 and 2 of the phase detector tube (V20). See 
Figure 16 (c). 

The sync pulses and the sawtooth waveform 
are superimposed on each other in the phase 

(a) o 

(b) 

4- iti 

o   

(c) o 

Figure 16 

Positive sync 

Negative sync 

Nor. Sawtooth 

detector. The amplitude of each sync pulse 
and the sawtooth wave remain the same, but 
any phase shift between the two will cause a 
variation in the DC voltage developed at the 
junction of R108 and 11109. 
When both the horizontal oscillator and in-

coming sync are at the same frequency, they 
are properly phased and the amplitudes of the 
waveforms in each section of the phase de-
tector are equal. See Figure 17 (a). Each 
diode, therefore, conducts equally and the DC 
voltages across the two load resistors, 11108 
and 11109, are equal but opposite in polarity. 
The voltage developed at the junction of these 
resistors is therefore zero. Since the output 
is zero, no change in grid bias takes place and 
there is no change in the oscillator frequency. 

If the horizontal oscillator is higher in fre-
quency than the incoming sync pulse, the saw-
tooth voltage being applied to pins 1 and 2 of 
V20 will be in the positive portion of its cycle 
by the time the sync pulses arrive on pins 5 
and 7. See Figure .17 (b). This places a nega-
tive sync pulse on pin 5, equal amounts of 
positive sawtooth voltage on pins 1 and 2 and 
a positive sync pulse on pin 7, allowing more 
current to flow through the pin 2 and 5 section 
of V20. The result of this is a positive voltage 
at the junction of 11108 and R109, [see Figure 
18 ( a)] which makes the grid (pin 1 of V21) 
more positive and slows down the oscillator 
frequency. 

If the horizontal oscillator is lower in fre-
quency than the incoming sync pulse, the saw-
tooth voltage being applied to pins 1 and 2 of 
V20 will now be in the negative portion of its 

cycle at. the time the sync pulses arrive on 
pins 5 and 7. See Figure 17 (c). This places a 
negative voltage on pins 1 and 2, instead of the 
positive potential that was there in the previous 
example, and more current will flow through the 

(z) 

(a) Sawtooth in 

phase with sync I 

(osc. in sync) 

(y)  

(z) 
— — — 

(b) Sawtooth 
leading sync 
(osc. freq. 
high) 

— 
(c) Sawtooth 
lagging sync 
(osc. freq. 
low) 

Figure 17 

pin 1 and 7 section of the diode. The voltage 
developed at the junction of 11108 and R109 
will now be at a negative potential, [see Figure 
18 (b)], making the grid (pin 1 of V21) more 
negative and speeding up the oscillator fre-
quency. 11110 provides a DC return for the 
grid of V21 in the event V20 should rail or be 
removed from the socket. 6
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To To 

Cathode V18A Plate V18A PART NUMBER SYMBOL NUMBER DESCRIPTION LIST PRICE 
i 
i 

,„„........ 

I C70 

.001 

± 
(x) 

I_ 

(r) 

C71 

.001 

258051-2 
258052-1 
267032-9 

ELECTRICAL 

C3, 4, 5, 8, 9, 10, 
11, 12, 16, 17, 18, 

COMPONENTS 

VHF TUNER 
UHF TUNER 

CAPACITOR-Ceramic 680 mmf ±20% 500V 

48.80 
30.00 

.20 

(z) 

R108 

100K ....L. To 

I Osc. Grid 

267052-402 
267032-37 

22, 26, 44, 51, 15 
C21o, b 
C23 
C24 

CAPACITOR-Dual Ceramic . 004 mid Min. 500V 
CAPACITOR-Ceramic 68 mmf ± 10% 500V 
CAPACITOR Ceramic mid +20% 500V 

.27 

.21 

•4 1 

267064-302 

267037-502 C27, 29, 33, 47, 104 

-Disc .003 

CAPACITOR-Disc Ceramic . 005 mid Min. 500V 

.25 

.24 

le— 

5 
(x) 

+ 
R109 

Si 

R110 

267059-272 
267036-222 

267024-16 

C31 
C32 
C34 
C35, 85 

CAPACITOR-Molded Tub., . 0027 mid ± 10% 400V 
CAPACITOR-Molded Tub., . 0022 mid ±20% 400V 
CAPACITOR-Molded Tub., . 01 mid ±20% 400V 
CAPACITOR- Elect. 10 mid + 250% -10% 50V 

.28 

.26 

.26 

.80 
I R124 100K 4../M 

3K 
267032-17 
267056-473 

C36 
C37, 45, 49 

CAPACITOR-Ceramic 1000 fluid Min. 500V 
CAPACITOR-Molded Tub., mid ±20% 200V 

.24 

,..... C72 Winding 

.0047 on -.7 

267036-224 
267036-474 
267059-472 
267005-10 

C38 
C39, 43, 56 
C40, 72 
C41a, b, c 

.047 

CAPACITOR-Molded Tub., . 22 mid ±20% 400V 
CAPACITOR-Molded Tub., . 47 mid ±20% 400V 
CAPACITOR-Molded Tub., . 0047 mid ± 10% 400V 
CAPACITOR- Elect. ( 100-200, 40-200, 10-200) 

.25 

.26 

.39 

.28 
2.73 

267005-8 
267037-203 

C42a, b, c, 55a, b, c 
C48 

CAPACITOR- Elect. (80-450, 40-450, 10-450) 
CAPACITOR- Disc Ceramic .02 mid Min. 500V 

3.10 
.41 

— — 
- — 

Figure 18 (a) 

267024-17 
267060-472 
267060-332 
267055-473 

C50 
C54, 57, 96 
C58, 98 
C59, 64, 89, 91 
C66, 

CAPACITOR-Elect. 2 mid + 150% - 10% 50V 
CAPACITOR-Molded Tub., . 0047 ±10% 600V 
CAPACITOR-Molded Tub., . 0033 mid ± 10% 600V 
CAPACITOR-Molded Tub., . 047 mid ±20% 600V 
CAPACITOR Tub., mid ± 10% 200V 

.74 

.26 

.26 

.25 

267058-104 
267036-332 
267036-102 

74 
C67 
C70, 71 

-Molded . 1 
CAPACITOR-Molded Tub., . 0033 mid ±20% 400V 
CAPACITOR Tub., mid ±20% 400V 

.25 

.26 

.26 

.1 . 

...•-•.. 

To 

Cathode V18A 

C70 .1.. 

..-..... 
.001 

— + 

(x) (y) 

To 

Plot. Pla V 18A 

C7 

.001 

267059-103 
CM24J392K 

CM22A471 K 
267024-14 
CM22A331K 
267032-39 
260009-10 
CM24A102K 
267055-104 
267059-224 
267063-1 
267061-1 
267060-222 
RC24A102K 

C73, 77 
C75 

C80 
C81 
C82 
C83 
C84 
C86 
C90, 97 
C93 
C94 
C99, 100 
C101 
RI 

-Molded .001 
CAPACITOR-Molded Tub., . 01 mid ± 10% 400V 
CAPACITOR-Silvered Mica 3900 mmf ± 10% 500V 

CAPACITOR -Mica 470 mmf ± 10% 500V 
CAPACITOR- Elect. 10 mid + 100% - 10% 200V 

in CAPACITOR-Mica 330 mf ± 10% 500V 
CAPACITOR-Ceramic 470 . nmf±20% 500V 
CAPACITOR-Trimmer Mica 20-270 mmf 
CAPACITOR-Mica 1000 mmf 1110% 500V 
CAPACITOR-Molded Tub., . 1 mid 10% 600V 
CAPACITOR-Molded Tub., . 22 mid 10% 400V 
CAPACITOR-Ceramic 500 mmf 20KV 
CAPACITOR -Ceramic 500 mmf 10KV 
CAPACITOR-Molded Tub., . 0022 mid ± 10% 600V 
RESISTOR-Comp. 1000 ohms 1W ± 10% 

.25 

.80 

.29 
1.19 
.26 
.24 
.49 
.36 

.40 

.46 
1.20 
1.25 
.26 
.18 

7 
RC23A332J R2, 5, 22, 83 RESISTOR-Comp. 3.3K ohms 1/2W ±5% .15 _i_ ± R108 

100K To 
RC23A680J 
RC23A224K 

RC23A334J 

R3 
R4, 61, 65 

R6 

RESISTOR-Comp. 68 ohms 1/2W ±5% 
RESISTOR-Comp. 220K ohms 1/2W -±10% 

RESISTOR-Comp. 330K ohms 1/2W ± 10% 

.15 

.13 

.15 
• 

(z) — Osc. Grid 
RC23A184K R7, 135 RESISTOR-Comp. 180K ohms 1/2W ± 10% .10 

5 
(x) 

R109 R110 

RC23A151K 
RC23A624J 
RC23A684K 
RC23A395J 

R8, 24 
R9 
R10, 99 
R11 

RESISTOR-Comp. 150 ohms 1/2W ± 10% 
RESISTOR-Comp. 620K ohms 1/2W ± 5% 
RESISTOR-Comp. 680K ohms 1/2W ± 10% 
RESISTOR-Comp. 3.9 meg I/2W ±5% 

.10 

.15 

.10 

.15 

T 
R124 

33K 

IC72 .0047 

100K 

Winding 

On T8 

4.7M RC23A473K 

RC23A 105J 
RC23A101K 
RC23A681K 

RC23A470K 

R12, 34, 36, 
41, 64, 73 

R13, 26 
R14, 120 
R15 
R16 

RESISTOR-Comp. 47K ohms 1/2W ± 10% 

RESISTOR-Comp. 1 meg 1/2W ±5% 
RESISTOR-Comp. 100 ohms 1/2W ±10% 
RESISTOR-Comp. 680 ohms 1/2W ± 10% 
RESISTOR-Comp. 47 ohms 1/2W ± 10% 

.10 

.15 

.10 

.10 

.10 

—.1— — 
- 

RC25A332K 
RC23A471K 
RC23A222K 
RC23A103J 
RC23A820K 
RC23A223K 

R17 
R18, 74 
R19 
R20 
R21 
R23, 86 

RESISTOR-Comp. 3.3K ohms 2W ± 10% 
RESISTOR-Comp. 470 ohms 1/2W ±10% 
RESISTOR-Comp. 2.2K ohms 1/2W -±10% 
RESISTOR-Comp. 10K ohms 1/2W ±5% 
RESISTOR-Comp. 82 ohms 1/2W ±10% 
RESISTOR -Comp. 22K ohms 1/2W ± 10% 

.25 

.10 

.10 

.15 

.13 

.10 
Figure 18 (b) 
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RC24A272K 
RC25A183K 
268001-022 
RC23A221K 
RC23A153K 
RC23A330K 
262041-2 

RC23A123K 
RC23A106K 
RC23A100K 
RC23A224J 
RC23A125K 
RC23A683K 
RC24A151M 
RC25A273K 
262045-1 

RC23A304J 
RC25A563K 
RC24A392K 
RC23A 152K 
RC23A105M 
RC23A102/4 
RC23A333K 
RC23A391K 
RC23A513J 
RC23A683J 
RC23A154K 
RC23A362J 
RC23A474K 

RC23A104K 
262025-15 

RC23A225K 
268016-4 

268016-5 
RC24A224K 
262023-9 
RC23A822K 
RC23A123K 
RC23A472K 
262025-14 

RC23A1021( 
262025-19 

262025-12 
RC23A393K 
RC23A184K 
RC23A475M 
RC23A152K 
RC24A562K 
262022-4 

RC23A334K 
RC25A153K 
RC23A183K 
RC23A105M 
RC25A101M 
RC23A560K 
RC25A223K 
RC24A333K 
RC24A153K 
RC23A103K 

R25 
R28 
R29 
R32 
R33 
R35 
R37 

R38, 66 
R39 
R40 
R42 
R43, 88, 146 
R44 
R45 
R46 
R47 

R48 
R49 
R50 
R51 
R52 
R53 
R54, 59, 72 
R55 
R56 
R57 
R58 
R62, 63 
R67, 97, 98, 111, 
119 

R68, 81, 114 
R69 

R70, 71, 94, 147 
R80 

R76 
R75 
R77 
R82, 87, 140, 141 
R84 
R85 
R89 

R93 
R95 

R96 
R101 
R108, 109 
R110 
R112 
R113 
R115 

R116 
R117 
R118 
R119 
R121 
R122 
R125 
R124 
R128, 129 
R127 

RESISTOR-Comp. 2.7K ohms 1W ± 10% 
RESISTOR-Comp. 18K ohms 2W ± 10% 
RESISTOR-Wirewound 2.2 ohms 1W + 10% 
RESISTOR-Comp. 220 ohms 1/2W ± 10% 
RESISTOR-Comp. 15K ohms 1/2W ± 10% 
RESISTOR-Comp. 33 ohms 11/2W ± 10% 
POTENTIOMETER-.5 meg 1/4W ±30% 
(volume with switch) 

RESISTOR-Comp. 12K ohms 1/2W ±10% 
RESISTOR-Comp. 10 meg 1/2W ± 10% 
RESISTOR-Comp. 10 ohms 1/2W ± 10% 
RESISTOR-Comp. 220K ohms 1/2W ±5% 
RESISTOR-Comp. 1.2 meg 1/2W ±10% 
RESISTOR-Comp. 68K ohms 1/2W ± 10% 
RESISTOR-Comp. 150 ohms 1W ±20% 
RESISTOR-Comp. 27K ohms 2W ± 10% 
POTENTIOMETER-Tandem 100K ohms 1/2W 
±30% (Bright) 1.2K ohms 1/2W ±30% 
(Contrast) 

RESISTOR-Comp. 300K ohms 1/2W ±5% 
RESISTOR-Comp. 56K ohms 2W ± 10% 
RESISTOR-Comp. 3.9K ohms 1W ± 10% 
RESISTOR-Comp. 1.5K ohms 1/2W ± 10% 
RESISTOR-Comp. 1 meg 1/2W ±20% 
RESISTOR-Comp. 1000 ohms 1/2W ±20% 
RESISTOR-Comp. 33K ohms 1/2W ±10% 
RESISTOR-Comp. 390 ohms 1/2W ± 10% 
RESISTOR-Comp. 5IK ohms 1/2W ±5% 
RESISTOR-Comp. 68K ohms 1/2W ±5% 
RESISTOR-Comp. 150K ohms 1/2W ±20% 
RESISTOR-Comp. 3.6K ohms 1/2W ±5% 
RESISTOR-Comp. 470K ohms 1/2W ±10% 

RESISTOR-Comp. 100K ohms 1/2W ± 10% 
POTENTIOMETER-10K ohms 1/4W ±20% 
(Noise Inverter) 

RESISTOR-Comp. 2.2 meg 1/2W ± 10% 
RESISTOR-Wirewound 175 ohms 
7-1/2W ±10% 

RESISTOR-Wi rewound 600 ohms 5W ±10% 
RESISTOR-Comp. 220K ohms 1W ±10% 
POTENTIOMETER-2500 ohms 4W ± 10% ( Focus) 
RESISTOR-Comp. 8.2K ohms 1/2W ±10% 
RESISTOR-Comp. 12K ohms 1/2W ±10% 
RESISTOR-Comp. 4.7K ohms 1/2W ± 10% 
POTENTIOMETER-1.5 meg 1/4W ±20% 
(V. Hold) 

RESISTOR-Comp. 1000 ohms 1/2W ±10% 
POTENTIOMETER-1 meg 1/4W ±20% 
(V. Lin.) 

POTENTIOMETER-3 meg 1/4W ±30% (Height) 
RESISTOR-Comp. 39K ohms 1/2W ±10% 
RESISTOR-Comp. 180K ohms 1/2W ±10% 
RESISTOR-Comp. 4.7 meg 1/2W ±10% 
RESISTOR-Comp. 1.5K ohms 1/2W ±10% 
RESISTOR-Comp. 5.6K ohms 1W ±10% 
POTENTIOMETER-30K 1/4W ±20% 
(H. Hold) 

RESISTOR-Comp. 330K ohms 1/2W ± 10% 
RESISTOR-Comp. 15K ohms 2W ±10% 
RESISTOR-Comp. 18K ohms 1/2W ± 10% 
RESISTOR-Comp. 1 meg I/2W ±20% 
RESISTOR-Comp. 100 ohms 2W ±20% 
RESISTOR-Comp. 56 ohms 1/2W ± 10% 
RESISTOR-Comp. 22K ohms 2W ± 10% 
RESISTOR-Comp. 33K ohms 1W ± 10% 
RESISTOR-Comp. 15K ohms 1W ± 10% 
RESISTOR-Comp. 10K ohms 1/2W ±10% 

.15 

.20 

.20 

.13 

.10 

.13 
1.31 

.13 

.10 

.10 

.15 

.13 

.13 

.15 

.25 
1.82 

.15 

.23 

.15 

.10 

.10 

.10 

.13 

.10 

.15 

.15 

.10 

.15 

.13 

.10 

.72 

.13 

.45 

.35 

.15 
1.28 
.10 
.13 
.10 

1.03 

.13 

.73 

.70 

.18 

.10 

.10 

.10 

.15 

.73 

.10 

.20 

.10 

.10 

.20 

.13 

.20 

.15 

.15 

.13 

PART NUMBER SYMBOL NUMBER DESCRIPTION LIST PRICE 

ELECTRICAL COMPONENTS - Continued 

268000-033 R130, R145 RESISTOR-Comp. 3.3 ohms 1/2W ± 10% .20 
RC25A113J R136, 137 RESISTOR-Comp. 11K ohms 2W ±5% .50 
262025-16 R138 POTENTIOMETER-250K ohms 1/4W ±20% AGC .73 
RC23A813K R139 RESISTOR-Comp. 81K ohms 1/2W ±10% .13 
RC23A123J R142 RESISTOR-Comp. 12K ohms 1/2W ±5% .15 
2685141 R144 RESISTOR-Comp. 5 meg 3W ±20% 20KV 1.82 
259138-1 Li, 2, Cl, 2, ASSEMBLY-lst I.F. Grid & Sound I.F. Trap 2.53 
259146-1 L3, C6, 7 COIL ASSEMBLY-Sound I.F. Trap 1.11 
259147-1 L4, C13, 14 COIL ASSEMBLY-Adj. Œ. Picture I.F. Trap 1.13 
259148-1 L5 COIL ASSEMBLY-4th I.F. Grid .70 
259149-1 L6 CHOKE-Filament .23 
259105-7 L15, R60 COIL-Video Peaking .48 
259105-4 L16 COIL-Video Peaking .43 
259108-1 L17, C46 COIL ASSEMBLY-4.5 Mc Trap .92 
265047-3 L18 CHOKE-Filter 3.60 
265074-1 L19, 20, 21, 22, YOKE-Deflection 12.12 

C68, R105, 106, 
P5, C69, R143 

259121-1 L23 COIL-Hors. Oscillator .83 
259082-6 L24 COIL-Hors. Linearity 1.20 
2591143 L25 COIL-Width Control .99 
265045-9 L26 COIL-Focus 9.28 
259144-1 Ti TRANSFORMER-2nd I.F. Grid .64 
259145-1 T2 TRANSFORMER-3rd I.F. Grid .68 
259142-2 T3, L7, 8, 9, TRANS. ASSY.-Output & 1st Sound I.F. & 5.76 

C19, 20, R31, X1 Video Detector 
259115-2 T4, L11, 12, 13, 

C25, 30 
TRANS.-Ratio Detector 2.70 

265071-12 T5 TRANS.-Audio Output 2.05 
265048-2 T6 TRANS.-Power 15.97 
265089-1 T7 TRANS.-Vertical Output 4.76 
265075-1 18 TRANS.-HO & HV 10.40 
265054-2 T9 TRANS.-Vert. Osc. 3.08 
2591541 T10, C102, 103 TRANS.-2nd Sound I.F. 1.50 
1N60 X1 DETECTOR-Crystal 1.17 
266164-5201 FUSE FUSE-"Slo-Blo" Type 3AG .2 Amp. .31 
274197-5 ION TRAP .50 

CABINET REPLACEMENT PARTS LIST 

LIST 
PART NUMBER FM27C HB27C DESCRIPTION PRICE 

251317-1 X X Access Door Assy. 3.45 
251212 7 X X Back Cover Assy. 4.20 
255136-1 X CABINET Door Console 213.90 -Half (Blond) 
2551351 X CABINET Door Console (Mahog.) 196.26 
257640 X X 

-Full 
DIAL .26 

269076-1 X X 
-Glass- UHF 

KNOB-Brightness .16 
269087 2 X X KNOB Indicator .85 -Channel 
269077-3 X X KNOB .73 -Contrast 
269078-1 X X KNOB Tuning .16 

269080-1 X X 

-Fine 

KNOB¡Horz. Hold 
.42 'Off-On-Vol. 

269088-1 X X MASK 27" ( Plastic) 6.45 
257530-19 X X SAFETY GLASS 17.50 
256012-4 X X 

-Laminated 
SPEAKER PM 7.83 

270833 X X 
-10E 

STRIP .96 -Decorative 
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CHASSIS SPECIFICATIONS 

Power Requirements Band Width 

117 volts, 60 cycles AC 

Power Consumption 

240 watts 

Fine Tuning 

Plus & minus 600 KC on Channel 2 
Plus & minus 1 MC on Channel 13 

Audio Power Output 

2.8 watts 

Video amplifier 3.8 MC within 3 db 
IF Amplifiers 3.5 MC within 6 db 

Antenna input to picture tube 3.25 MC at 6 db 
Ratio Detector, peak to peak 200 KC 

Deflection 

Horizontal & Vertical Magnetic 

Focus Magnetic (PM) 

Scanning Interlaced, 525 lines 

Horiz. Freq. 15750 CPS 

Vert. Freq. 60 CPS 

Frame Freq. 30 CPS 

MODEL IDENTIFICATION TABLE 

Model Numbers Chassis Picture Tubes Focus Tuner Speaker 

KM17CD, SKM17C 

1M17CD, STM17C 
TS17C 

KS21C 

TS21C 

T17-1 

T17-1 

T17 

T17 

17QP4A 

17QP4A 

21EP4A 

21EP4A 

PM 

PM 

PM 

PM 

258050-1 

258050-1 

258050-1 

258050-1 

10" PM 

6" PM 

8" PM 

6" PM 

These receivers are adaptable to UHF reception by the insertion of Channel Strips. Please order the 
UHF strips by the basic part number 275105- making the dash number the same as the channel number 
desired. 

TUBE COMPLEMENT 

Tube Type Function Tube Type Function 

V1 613Q7 Cascode RF Amplifier V13 17QP4A or Picture Tube 

V2 6J6 Mixer & Oscillator 21EP4A 

V3 6BA6 1st IF Amplifier V14 5U4G Low Voltage Rectifier 

V4 6CB6 2nd IF Amplifier V15A 1/2 6SN7GT Sync Clipper 

V5 6CB6 3rd IF Amplifier V15B 1/2 6SN7GT 1/2 Vertical Oscillator 

V6 6AU6 Ratio Detector Driver V16 6W6GT 1/2 Vertical Oscillator & 

V7 6AL5 Ratio Detector Vertical Output 

V8 6AU6 Audio Amplifier V17 6AL5 Phase Detector 

V9 6W6GT Audio Output V18 6SN7GT Horizontal Oscillator 

V10 6AU6 Keyed AGC Amplifier V19 6BQ6GT Hcrizontal Output 

V11 6AH6 Video Amplifier V20 6W4GT Horizontal Damper 

V12 6BE6 or Sync Separator & V21 1B3GT Hi-Voltage Rectifier 

6CS6 Noise Gate 

FREQUENCY CHART 

Chan. No. Chan. Freq. Picture Carrier Sound Carrier RF Osc. Freq, 

2 54-60 55.25 

61.25 

59.75 

65.75 

101MC 

3 

4 

60-66 

66-72 67.25 71.75 

107MC 

113MC 

5 

6 

7 

8 

9 

10 

11 

19 

13 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

123MC 

129MC 

221MC 

227MC 

233MC 

239MC 

245MC 

251MC 

257MC 

IF Frequencies: Picture Carrier — 45.75 MC 

Sound Carrier — 41.25 MC 
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CHASSIS T17 T17-1 

ALIGNMENT PROCEDURE 

VISUAL ALIGNMENT OF THE RF AND 
MIXER STAGES 

NOTE: 

CAUTION: Always determine by suitable tests, 
the causes of unsatisfactory operation before 
attempting to align portions of this receiver. 
Necessity for realignment will, in all cases, be 
rare. 

PROCEDURE: 

1. Connect an RF sweep generator with at 
least a 10 MC sweep width to the antenna 
terminals through the test circuit shown in 
Figure 1. 

1211Q 

Gen 

Output 313îi 

«IMMID 

1 se 

Figure 1 

To Receiver 

antenna 

2. Remove the keyed AGC Amplifier tube V10 
(This is necessary in order to eliminate AGC 
action which would interfere with RF align-
ment). 

3. Connect the positive terminal of a 3 volt 
dry cell supply to chassis ground and the 
negative terminal to the RF AGC test point. 

4. Attach the high side of the vertical input of 
an oscilloscope through a 10,000 OHM re-
sistor to the test point located at the junc-
tion of R806 and 11807. In order to syn-
chronize the sweep of the oscilloscope with 
the RF sweep, connect the horizontal ampli-
fier terminals of the oscilloscope to the 
terminals on the RF sweep generator la-
beled "oscilloscope sweep voltage." 

5. Turn the station selector to Channel 12 and 
adjust the sweep generator until it sweeps 
from 202MC to 212MC. (NOTE: If the 
sweep generator does not supply marker 
signals at picture and sound carrier fre-
quencies, an external source, such as a 
CW signal generator should be used to sup-
ply them. For method of marker injection, 
refer to instructions supplied by the manu-
facturer of sweep generator being used. 

6. Adjust C802, C808 and C811 until the viewed 
response curve is similar to that shown in 
Figure 2. Check all other channels read-
justing C802, C808 and C811 as necessary 
to obtain optimum response on all twelve 
channels as shown. 

Picture 

Carrier 

Sound 

Carrier 

RF Response Curve 

Figure 2 

The dip in the curve between picture and 
sound carriers should not fall below 70.7% of 
the response peak and the bandwidth at 50% 
down should not exceed 11MC on any channel. 

RF OSCILLATOR ALIGNMENT 

CW METHOD 

1. Remove V10 from its socket and connect the 
negative terminal of a 3 volt dry cell bias 
supply to the RF and IF AGC test points. 
(This can best be accomplished by tieing 
the two points together.) 

2. Apply the CW signal to the antenna terminals 
through the pad shown in Figure 1. 

3. Connect the DC probe of a vacuum tube 
voltmeter to test point C. 

4. Set the signal generator to the sound carrier 
frequency of each channel that is to be 
aligned. 

5. Turn the fine tuning control to approximately 
the center of its rotating range. 

6. Adjust the oscillator coil slug that is ac-
cessible through a hole in the front panel 
of the tuner until a sharp dip in the voltage 
reading on the VTVM is reached. Repeat 
this procedure for all channels. Precautions 

05G. 6D. SLUGS 
1.11.48LE Mtn 

Ili Oit. 
COIL ASS' TS 

should be taken not to turn the oscillator 
slug into the coil form too far — to do so 
will allow the slug to pass beyond the clip 
which acts as a thread guide thus neces-
sitating the removal of the channel strip in 
order to return the slug to its proper tuning 
position. 

RECEIVED SIGNAL METHOD 

There is also another satisfactory method for 
adjusting the RF oscillator in the turret type 

Ca l 

DEW 
LOGE 511 NG 

I.166 

C608 

Figure 3 

lv - C1603 

C101 

tuner. This may be accomplished without re-
moving the chassis from the cabinet by the fol-
lowing procedure: 
1. Allow the receiver to warm-up for approxi-

mately 10 minutes. 
2. Turn the channel selector to a station which 

is in operation making sure that all other 
controls are adjusted for normal picture. 

3. Set the fine tuning control at the center of 
its range. 

4. Remove both the channel selector and fine 
tuning knobs. 

IF ALIGNMENT 

Remove the AGC Amplifier (V10) from its 
socket. 
Connect the negative terminal of a 3 volt dry 

cell supply to the IF AGC test point and the 

positive terminal to chassis ground. 
Raise the tube shield of V2 so that it is not 

grounded and apply the signal to it. 
Turn channel selector to an unassigned high 

channel position, to reduce the possibility of 
interference during alignment. 

Generator 
Frequency 

VTVM 
Connections Adjustment Remarks 

44.3 MC 

42.7 MC 

45.0 MC 

41.25 MC 

To Test Point (C) and Ground 

To Test Point (C) and Ground 

To Test Point (C) and Ground 

To Test Point (C) and Ground 

T3 

T2-L2 

T1-L866 

Li 

Adjust for Max. 

Adjust for Max. 

Adjust for Max. 

Adjust for Min. 
with output of 
Signal Gen. at 
Max. 

NOTE: To insure correct IF Alignment follow the procedure outlined under visual check of IF Alignment. 
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5. Adjust the brass slug which is accessible 
through a 1/4# hole beside the tuning shaft 
first in a counterclockwise direction for the 
clearest detailed picture. If best detail is 
not reached then screw in clockwise di-
rection. Here again caution must be taken 
not to rotate the slug too far into the coil 
form. (For best results a non-metallic 
screwdriver approximately 8 inches long 
must be used.) 

6. Repeat this procedure for eadh local station 
making sure that the fine tuning control is 
in the center of its range. 

VISUAL CHECK OF IF ALIGNMENT 

1. Lift the shield of the oscillator mixer tube 
V2 until it becomes ungrounded. Connect 
the high side of a sweep generator to the 
ungrounded tube shield and the ground lead 
to chassis ground. Connect a lead from the 
sweep synchronizing terminal on the sweep 
generator to the external sweep terminal on 
the oscilloscope. 

2. Connect high side of oscilloscope to pin 7 
of V11 video amplifier tube and ground lead 
to chassis ground. (Set contrast control at 
minimum.) 

3. Remove the keyed AGC amplifier tube V10. 
4. Connect the negative terminal of a 3 volt 

dry cell to the IF AGC test lead and the 
positive terminal to chassis ground. 

5. Adjust sweep generator to sweep from 40 to 
50MC. 

6. Connect a vacuum tube voltmeter between 
pin #1 of V11 and ground and adjust the 
sweep generator output until a reading of 

—2 volts is obtained. 
7. Adjust the oscilloscope until the IF response 

curve is centered. 
8. Place a lead from an AM signal generator 

near the IF strip and adjust it to cover from 
40 to 50MC. 

9. Observe the response curve and the position 
of the markers (see nominal response curve 
Figure 4). A slight deviation from this 
response curve is permissible; however, 
complete realignment of the IF will be nec-
essary if a great deviation is noted. Some 
improvement in the shape of the response 
curve may be accomplished by slightly re-
adjusting L2 on the main chassis and L866 
on the Standard Coil ( strip type) tuner or 
L958 on the Sarkes-Tarzian (switch type) 
tuner. 

For best performance the difference in height of peaks 

should not exceed 30% nor should the dip drop more 

than 30% below the peak of the response curve. 

45.75 

MC 

Nominal IF Response Curve 41.25MC 

Figure 4 

SOUND ALIGNMENT 
cell supply to the IF AGC test point and the 

Connect the negative terminal of a 9 volt dry positive terminal to chassis ground. 

Signal Generator 
Coupling Frequency Connect Adjust Remarks 

High side to 4.5MC Parallel R23 with L5 Adjust for maximum 
Test Point (C). Low two 100K resistors L6 reading in order 
Side to Chassis, which are within 

1% of each other. 
given, then repeat. 

DC probe of VTVM 
to PT. A. Common 
lead to chassis. 

SAME 4.5MC DC probe of VTVM 
to PT. B. Common 
lead to PT. A. 

L8 Adjust for zero 
reading at cross-
over. 

FINE 
TUNING 

CHANNEL 
SELECTOR 

oTEST POINT 
C8Il QV2, 

C808 o 
,C802 

OANT 

'NC ON- OFF 
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V9 
L't 1(1) 
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0 VI7 
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00 
VI8 V 19 V 20 

FUSE V21 
0, 

eteet 

VERT VERT HEIGHT NOISE 
HOLD LIN GATE 

Figure 5 

NOISE GATE ADJUSTMENT 

NOTE: The noise gate control is adjusted at 
the factory to give optimum performance under 
varied conditions. Therefore, only upon rare 
occasions would any adjustment be necessary. 

If the receiver is to be operated in an ex-

HORIZ 
DRIVE 

tremely weak signal area where a high noise 
level is encountered, or this control becomes 
maladjusted by one means or another it can be 
satisfactorily set by the following procedure: 
— Select and properly tune in the strongest 

station in the area. 
— Turn the contrast control to its maximum 

position (full clockwise). 
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— With the noise gate control set at minimum, 
slowly turn it in the clockwise direction until 
a slight shifting of the picture in the horizontal 
plane is observed, then back off (counterclock-
wise) 1/8 of a turn. 
CAUTION: If this control is set too far in the 
clockwise direction either the receiver will 
lose sync entirely or an erratic jumping of the 
picture will be encountered. 

HORIZONTAL OSCILLATOR ADJUSTMENT 

This adjustment may be satisfactorily per-
formed with any received program signal. 
— Set the Horizontal Hold control, R99, at 

approximately mid-position. 
— Set the Contrast control to the normal oper-

ating position. 
— Adjust the Horizontal Oscillator control, 

L18, until the diagonal streaks on the sc-een 
decrease in number and become erect (picture 
locks in sync). 
The setting obtained by the preceding step 

may not give optimum range on the Horizontal 
front panel hold control, therefore, further 
adjustment by the trial and error method should 
be performed. When L18 is properly adjusted, 
the H. Hold control can be slowly rotated to 
its stop.; in either direction without losing 
picture synchronization. 

HORIZONTAL DRIVE ADJUSTMENT 

CAUTION: Maladjustment of this control may 
cause unstable Horizontal sync or Horizontal 
pulling throughout the picture. 
— Rotate the selector to an unassigned chan-

nel position. 
— Turn the contrast control to its extreme 

counterclockwise position. 
— Connect the DC probe of a VTVM to pin 

#8 of V19 (613Q6GT). 
— Observing the voltmeter reading, turn the 

horizontal drive control (C70) clockwise not 
allowing the maximum voltage to exceed 15 
volts (on some sets this much voltage may not 
be obtained). 
— The correct setting will be reached by turn-

ing the drive control counterclockwise until 
the rapid voltage drop of approximately VA volts 
suddenly ends. (Further counterclockwise ad-
justing of the drive control will only cause a 
slow tapering off in voltage reading). 
IMPORTANT: DO NOT adjust for minimum 
voltage reading. To do so may overdrive the 
horizontal output stage causing foldover in the 
picture. 

ANTI-PIN CUSHIONING MAGNETS 

Pin cushioning is an effect caused by the use 
of the cosine-deflection yoke and is apparent by 
the "bowing in" along the edges of the raster. 

CASCODE 
RF AMPLR 
6 807 
VI 

RATIO DET 
DRIVER 
6AU6 
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BLOCK DIAGRAM 

RATIO 
D ET 
64L5 
V7  

H AUDIO 
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V8  
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MIXER 
6J6 
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SYNC VERT 
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HORIZ 
GEN 

6S N7 CT 
V18 

VERT 
OUTPUT 
6W6 CT 
V16 

SPEAKER 

HORIZ 
OUTPUT 
6806 CT 

VI9 

In order to compensate for this condition two 
anti-pin cushioning magnets have been mounted 
to the picture tube mounting bracket. For ease 
of adjustment these magnet brackets are hinged 
in two places; thus allowing the magnet to be 
moved either forward or backward at various 
distances from the picture tube surface. The 
proper adjustment of each magnet may be ob-
served by moving the raster off center far 
enough to see the side of the picture that is 
being straightened. 
NOTE: These magnets are properly set at the 
factory and should require no further adjusting 
unless a new picture tube is installed. 

ION TRAP ADJUSTMENT 
Reduce the contrast and raise the brightness 

to a point where a blank raster is just visible 
on the picture tube. Rotate the ion trap while 
moving it either forward or backward until the 
brightest raster is obtained. 

HORIZ 
DAMPER 
6W4 GT 
V20  

H. V. 
RECT 
IB3 CT 
V21 

PICTURE 
TUBE 
V13 

Figure 6 
WARNING: It is extremely important that the 
ion trap be adjusted properly as soon as the set 
is turned on. A trap even slightly maladjusted 
can cause severe damage to the CH tube, and 
this type of damage is not covered by the factory 
warranty. NEVER ADJUST THE ION TRAP TO 
REMOVE SHADOW. 

REMOVAL AND INSTALLATION 
OF PICTURE TUBE 

CAUTION: Be sure the power is off. Wear gog-
gles whenever a picture tube is being handled. 
— Place the cabinet face down taking all pre-

cautions necessary to keep from marring the 
finish. 
— Remove the high voltage lead from its 

socket. 
— Remove the tube socket from the base of the 

tube. 

— Remove the ion trap from the neck of the 
tube. 
— Loosen and remove the two 1/4' bolts that 

hold the yoke and hood assembly to the mount-
ing straps. 
—Remove this assembly from the neck of the 

tube.  
— Bend the two straps away from the tube as 

far as possible. 
— Grasp the rim of the picture tube face and 

gently lift the tube out of its harness. Do not 
allow the tube to rest on its neck or base, and 
do not under any circumstances carry or handle 
the tube by its neck alone. 
— To replace the tube, reverse the above pro-

cedure paying particular attention to the fact 
that the two 1/4' bolts which hold the yoke and 
hood assembly should be tightened with equal 
pressure or tightness. 
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Figure 9 

RI9 
RI7 
RIS 

CIRCUIT 
RF SYSTEM 

DESCRIPTION 

The tuner used in this receiver is a rotary 
turret type which is made up of separate coil 

RI4 assemblies mounted in a rotating drum. These 
R15 assemblies are of the snap-in design, therefore 
R2I can be very readily replaced if and when such a 
R23 necessity arises. All cf the tuning adjustments 

were made with the aid of a sweep generator in 
the Bendix factory. Any further adjustment of 
the tuner in the field is not recommended unless 
a sweep generator is used and the instructions 
included under AlignmentP rocedure are followed 

R39 very carefully. The antenna input circuit is 
R25 designed to give optimum performance with 300 
R24 ohms balanced impedance. The signal is induc-
R32 tively coupled to the input grid of the HF ampli-
R  fier which is controlled by an AGC voltage. 
R12 The RF amplifier, VI, is a 6BQ7, twin triode 
R49 type of tube connected in what is known as a 
R33 series "Cascode" circuit. In using a circuit of 

this design the noise figure which accompanies 
a conventional pentode amplifier has been 
greatly reduced and yet equivalent gain has been 
maintained. The input section of the RF stage 
is connected as a grounded cathode type ampli-
fier. Its output is fed through L827 to the 
cathode of a grounded grid amplifier — the out-
put section of the RF stage. All of the RF 
coils are preadjusted and matched to a standard, 
therefore the only adjustments made available 
for overall RF alignment are C802, C808 and 
C811. Two over-coupled tuned circuits couple 
the plate of the RF amplifier to the grid of the 
mixer stage, V2, one-half of a 6J6. These cir-
cuits are so loaded that the overall response of 
the RF system is flat over a maximum band 
width of 11MC, to within 6db of the peak re-
sponse. 11806 connected in series with 11807 
forms the grid leak resistor for the mixer stage. 
The test point located at the junction of these 
two resistors provides a very convenient point 
for checking a portion of the D.C. voltage de-
veloped by the injected oscillator signal and 
also for connecting an oscilloscope to examine 
the response characteristic of the RF system 
with a sweep generator. (A 10,000 ohm resistor 
should be connected in series with the oscillo-
scope to avoid adding excessive capacity to 
the mixer grid circuit.) 
The other half of V2 is used in a Colpitts type 

oscillator circuit. There is an adjustable brass 
slug assembled in each oscillator coil for ease 
of correcting its frequency for each channel as 
it is selected. Inductive coupling is used to 
inject the oscillator output into the grid of the 
mixer stage. The DC voltage developed at the 
test point by the injected oscillator signal 
should be at least —2.5 volts on all of the 

R20 
R27 
R13 
R46 

R48 
R II 
R43 
R60 
R47 

R42 
RIO 
R58 
R5 
R9 
R4 
R3 
R2 
R6 
R7 
RI 
R54 
R34 
R8 

R50 
R69 
R78 
R4I 
R40 

channels. C810 and L864 form the neutralizing 
circuit for the mixer stage. L865 is an RF 
peaking coil. 
The output of the mixer is fed to the first IF 

amplifier through a band pass double tuned cir-
cuit consisting of L866, C822 and L2. This 
type of circuit accomplishes two purposes — a 
high degree of oscillator frequency isolation 
plus optimum transfer of energy. The tunable 
tank circuit L 1 and C2 is used as a sound trap 
capacitively coupled to the grid of the first IF 
amplifier. This IF trap reduces the IF gain at 
the sound carrier frequency approximately 32db, 
providing satisfactory sound attenuation. 

UHF ADAPTION TO THIS SYSTEM 

The separate snap-in coil design of this tuner 
makes it very readily adaptable to UHF recep-
tion. The UHF snap-in coils commonly called 
"strips" are of such design to fit into the turret 
drum in the same manner as the VHF coils. 
Therefore an unused VHF position is utilized 
for UHF reception. The circuitry of these strips 
is shown in Figure 10. Double conversion is the 
method used to convert the UHF signal to the 
41MC IF frequency of this receiver. The an-
tenna coil Li is center tapped for a balanced 
300 ohms Z input and inductively coupled to the 
RF preselector circuit. This preselector circuit 
consists of two separately tuned tank circuits 
L2, C2 and L3, C3 which are inductively 
coupled to one another and pretuned to the 
designated channel frequency. This type of 
circuit is used to insure a high degree of signal 
selectivity to the crystal mixer CK710. The 
signal required for the first conversion of the 
received UHF is obtained from the VHF local 
oscillator. In order to insure that the local 
oscillator's output is rich enough in harmonics 
to produce the necessary signal, a IN60 is em-
ployed as a harmonic generator. This output is 
fed to the Harmonic Selector Circuit L4 and C4. 
A predetermined harmonic of the local oscillator 
selected by this tuned tank circuit is fed to the 
crystal mixer so as to produce in L5 the signal 
titled 1st IF frequency. This signal is in-
ductivity coupled into the input section of the 
6BQ7 cascode RF amplifier. Since the signal 
is now in the VHF region, it is amplified and 
converted in the tuner just as if it were received 
at the antenna as a VHF station. The circuitry 
which has just been discussed is mounted on 
the strip which snaps into this antenna coil 
section of the removed VHF strips. The oscil-
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lator section of the UHF strips appears to be 
very similar in construction to the VHF strip, 

with the addition of the harmonic generator 
circuit. 

r CONNECTOR BETWEEN 
OSCILLATOR d ANTENNA 
STRIPS 

MIXER 
CK 710 

CI 
30 MME T 

L 5 

".= 

UHF Antenna Strip 

IF SYSTEM 

C4 

HARMONIC 
SELECTOR 

L3 C3 

RF 
PRESELECTOR 

C2 

7 

II 

TO CONNECTOR 
ON ANTENNA STRIP 

- 

L _ 

Figure 10 

Four stagger-tuned circuits employing one 
6BA6 and two 6CB6 tubes along with a crystal 
detector comprises the interstage IF amplifier 
system. Three of the IF transformers used in 
this system are of the Bifilar wound type — two 
windings interwound on a single form. A wind-
ing of this type approximates unity coupling and 
yet tunes as readily as a single tuned coil. The 
following advantages are derived from such an 
assembly. Improved filtering of all plate and 
grid returns can be achieved because the by-
pass condensers are returned to the same ground 
as their associated cathode thus eliminating 
circulating ground currents. It is also possible 
to keep the time constant in the grid circuit of 
each amplifier to a very low value therefore min-
imizing the possibility of a charge building up 
on the grids of these stages during heavy noise 
pick up. This latter advantage permits the IF 
system to operate at optimum performance at all 
times. Unbypassed cathode resistors are used 
in the first two stages to reduce the variations 
of input capacity with AGC voltage changes. 
Within this IF strip there is a case of voltage 

IN60 

RF AMPLR 

PLATE 

5 Mee 
CONVERTER 

GRID 

220 K 

OSC 11 

UHF Ose. and 

Converter Strip 

_J 

cascading which means that two or more tubes 
are connected in what may be termed as "plate 
current series" with one another. This hook-up 
involves the first IF (V3) and the RF amplifier 
(V1). In such an arrangement the tube at the 
top of the line-up has applied to its plate ap-
proximately the maximum voltage available and 
is biased so that the voltage drop across it is 
sufficient to reduce the voltage at its cathode 
to a value that is proper for operating the next 
stage. This continues to happen right on down 
the line until the tube at the bottom of the 
string has its cathode D.C. connected to ground. 
A hook-up of this kind consumes less power 
due to the fact that the tubes at the top of the 
string are effectively used as the rate load 
resistor for the pursuing stage, therefore the 
dissipation that normally takes place across a 
load resistor is utilized for amplification. This 
IF system has been designed to provide an 
overall response curve which is flat topped 
with a nominal band width of 3.5MC 6db down 
from peak response. The IF output is fed into 
the video detector can T3 which encases the 
third IF amplifier plate transformer, sound take 
off coil, the crystal video detector IN60, and its 

6 

5 

2 

associated peaking coils necessary to extend 
the frequency response to the desired band 
width. 
Various test points have been indicated on the 

schematic diagram in order to facilitate the 
making of checks on the operation of the IF 
system. One is located in the AGC string at 
the junction of 1140 and R41 while another is 
located at the junction of R40 and R42. These 
two points have been made available from the 
top of the chassis for checking developed AGC 
voltage and for applying bias potentials when 
making sweep tests on the RF or IF systems. 
Another test point "C" has been designated at 
the grid of the video amplifier V11. This point 
may be used for connecting a VTVM when 
measuring the voltage developed by the crystal 
detector during alignment with a CW signal, and 
it may also be used for applying a 4.5MC sig-
nal with which to align the sound IF's and 
ratio detector transformer. 

SOUND SECTION 

Intercarrier sound reproduction is used. By 
this method both the picture and sound carriers 
are amplified by the same IF amplifiers and 
beat together in the Video Detector, giving a 
4.5MC frequency modulated signal that is fed to 
the Ratio Detector Driver V6. The 4.5 mega-
cycle beat is constant since it is always the 
fixed difference between the video and sound 
carriers coming from the TV station. Therefore, 
the sound will not be effected by any normal 
oscillator drift, since both the video and sound 
carriers will drift equal amounts making the 
difference always 4.5MC. This 4.5MC signal is 
captured by a high impedance tank circuit, L5 
and its distributed capacity located inside of 
the video detector can, and applied to the ratio 
detector driver V6 through C12. V6 as its name 
implies amplifies and drives the Ratio Detector 
hard enough to produce a charge on C19 great 
enough in amplitude to render V7 inoperative to 
an amplitude modulated signal of short duration. 
The Ratio Detector V7 is of conventional de-
sign. 1120, a 180 ohms resistor, in series with 
the coupling link of the detector transformer T4 
stabilizes the impedance presented by the di-
odes. If this resistor were omitted, the variation 
in impedance between individual tubes would 
cause the AM rejection to vary between re-
ceivers. 
The output of the Detector is amplified in V8 

first audio stage and then directly coupled to 
the grid of the audio output tube V9. This DC 
coupling is possible and necessary because 
V9 plays an intricate part in the voltage regu-
lating system. (See Current Distribution Dia-
gram) 
About 10db of negative feedback is provided 

by 1139 which is connected between the second-

ary of the audio output transformer and the 
cathode of the first audio amplifier V8 to reduce 
output distortion. 

VIDEO AMPLIFIER 

The Video amplifier is a 6AH6, with the as-
sociated wide band, low pass filters. The out-
put of the crystal detector is DC connected to 
the grid of the Video amplifier through a filter 
circuit comprising a series (L3) and a shunt 
(L4) peaking coil. L11 is a shunt plate peaking 
coil used to extend the frequency response of 
the Video amplifier to its desired band width 
and compensate for any incurred phase shift. 
The response of the Video system is flat to 
1MC and down 3db at 3.8MC. 
The contrast is controlled by changing the 

amount of degeneration in the Video amplifier. 
This is accomplished by varying the control 
1135 in the catnode circuit. The video stage 
gain is 34db measured at 100KC with the con-
trast control set at maximum. 
No DC restoration is necessary at the output 

of the Video amplifier because the entire Video 
amplifier is direct coupled from the output of 
the crystal detector to the cathode of the picture 
tube. Therefore, the rectified video signal does 
not vary about an AC axis. 
Notice that the polarity of the detector is such 

that a negative signal is applied to the grid of 
the Video amplifier, resulting in a positive 
video signal at the plate which is applied di-
rectly to the cathode of the picture tube. 

KEYED AGC 

V10 is the AGC amplifier whose function is 
to keep the sensitivity automatically adjusted 
in accordance with the strength of the received 
signal. This is accomplished by the negative 
voltage which is developed at the plate of 
V10 and applied to the grids of the RF and 
IF amplifiers. 
The plate voltage for this circuit is a positive 

pulse taken from terminal 8 of the horizontal 
output transformer T8. This pulse is developed 
by the collapsing of the field in the horizontal 
deflection coils and its duration is about 5% of 
the horizontal period. Plate current can flow 
only during this pulse and is controlled by the 
amplitude of the sync pulse being applied to the 
grid. The grid is DC connected to the video 
amplifier output at the junction of R45 and 1148. 
Therefore, the bias level for V10 is a function 
of the video amplifier plate current. The AGC 
cathode potential is + 150 volts, taken from the 
source which also supplies the plate and screen 
of V11. The screen potential is approximately 
300 volts, thus maintaining the required poten-
tial difference with respect to the cathode. The 
screen and plate voltages are approximately the 6L
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same at the time the pulse occurs. 
When current flows in the plate circuit of V10 

it will develop a negative voltage across re-
sistors R40, R41 and R42. This voltage is 
filtered by the RC network F140, R4l and C32 to 
rid it of the horizontal frequency component 
(15,750cps). Therefore, the time constant re-
quired to filter frequencies of this kind can be 
made very small as compared to the time con-
stant used in conventional AGC systems, which 
had to filter out a 60 cycle component. The 
control voltage for the 2nd IF stage is taken 
from the junc ion of the dividing network, R40 
and R41. The control voltage for the RF ampli-
fier and 1st IF stage is taken from the junction 
of R40 and 1142. The reason why bias on V3 
can be controlled merely by applying AGC volt-
age to V1 is because these two tubes are con-
nected in plate current series with one another. 
In order to increase the effect that this AGC 
voltage has upon the 1st IF amplifier, it has 
been shunted by a 470K resistor R4. The man-
ner in which 114 aids this condition is, as the 
impedance of V3 increases, R4 passes more and 
more of Vl's plate current, therefore effectively 
reducing the gain in V3 to a much greater extent 
than in Vi. 
The keyed AGC system has good noise immun-

ity because its duty cycle is only about 5% of 
the total time, and any noise pulses occurring 
during the other 95% of the time do not affect 
its operation. The developed AGC voltage is a 
function of sync pulse amplitude only and is 
not effected by picture content. Hence, the AGC 
action can be made fast, practically eliminating 
the flutter caused by airplanes. 

SYNC SEPARATOR & NOISE GATE 

This circuit just as its name implies performs 
two important functions. It separates the sync 
pulses from the composite video signal and 
erases all effects of noise pulses which are 
greater in amplitude than the incoming sync 
pulses. The manner in which this pentagrid 
tube accomplishes its purpose can best be por-
trayed by following the composite" signal ac-
companied by impulse noise through this stage 
(see Figure 11). Without a signal the plate cur-
rent of V12 is cut off due to the negative bias 
on grid # 3, while at the same time a positive 
bias on grid # 1 is allowing grids #2 and #4 
which are tied together, to draw maximum cur-
rent. F161 controls the amount of positive bias 
being placed on grid # 1 which determines at 
what point the tube will gate off. The negative 
output of the video detector is being applied to 
grid # 1 as well as to the video amplifier V11. 
Since V11 has a gain of about 20 the inverted 
or positive signal which is being coupled 

through C38 to grid #3 of V12 is of a much 
greater amplitude than that of the signal being 
impressed upon grid # 1. It can be seen that 
during normal operation this tube has a negative 
signal on grid #1 and a positive signal on grid 
#3. As long as the amplitude of the noise 
pulses is not greater in amplitude than sync 
tips, the positive bias on grid # 1 is not over-
come. Therefore, each sync pulse appearing at 
grid #3 drives it sufficiently positive to over-
come its bias and allow plate current to flow. 
The presence of noise pulses having greater 
amplitude than sync peaks drive grid # 1 beyond 
cutoff, preventing the tube from amplifing the 
noise which would otherwise pass on to the 
sync circuits. The tube remains in this cutoff 
condition only for the duration of the impulse 
noise. This composite characteristic of the 
noise — immune sync separator shows how the 
amplitude of the signal at the video detector 
determines whether or not the pulse is sup-
pressed or amplified. 

SYNC SEPARATION 

Complete separation of the horizontal and 
vertical sync pulses from the video composite 
signal is accomplished in V12 a 6BE6 and VISA 
1/2 6SN7 GT. 
The manner in which V12 aids in this opera-

tion has been presented in the preceding para-
graph titled sync separator and noise gate. 
The output of V12 consisting entirely of sync 

pulses wiped clean of 01 video information, is 
applied to a triode sync clipper stage VISA. 
This signal which is now of a negative polarity 
must be inverted as well as further clipped to 
insure proper operation of the vertical and hori-
zontal sync circuits. Since the amplitude of 
these pulses are sufficiently strong to drive 
VISA into cutoff, the signal is further clipped. 
The result provides a more constant, flat topped 
sync pulse with which to control the sweep 
oscillators. 
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NOISE CLIPPED DUE TO 
SIAS« OF VIDEO AMP 

OPERATOR  
PERE •-• - 
CFO Pt 3 
VOLTAGE APPLIED SIGNAL IS 

VIDEO AMP OUTPUT 

CRIDI 3 
HAS GRID 

LEAK BIAS 
\ 

BIAS ON GRIDS I IS 
2 VOLTS ABOVE CUTOFF 

VPBOX 
TOP , APPLIED SIGNAL IS 

' VIDEO DPI OUTPUT 
(CUTOFF. POINT OF , TUBE IS GATED OFF FOR 
GRID GP I -1,P__,,DUUTION OF IMPULSE 

NOISE ONLY 

PLATE 
VOLTACE —1F— IFTE 

Of NOISE HAS BEEN 
ERASED FROM THE OUTPUT 

6 8+ 

ZIZEECZMIIII 
CODS 2 AN CURRENT CUTS 
OFF WITH IMPULSE NOISE 
HAVING GREATER AMPLITUDE 
THAN SYNC PEAKS. 

Detailed Illustration of Noise Gate Operation using 

either the 6BE6 or 6CS6 

Figure 11 

THE VERTICAL DEFLECTION SYSTEM 

The vertical deflection system consists of a 
free-running multivibrator (V15B and V16) which 
is locked into synchronism by the vertical inte-
grated sync pulse. The output of the multi-
vibrator ( V16) is fed to the vertical output trans-
former (T7), and then to the vertical deflection 
coils (L14), (L15) without the use of further 
amplification. The coupling network consist-
ing of R74, R75, C47 and C48 is used between 
the two sections of the multivibrator to filter 
out any 15 KC horizontal pulses that may get 
through the integrating network, thus improving 
the interlace. 
For a discussion of the circuit operation, it 

will be assumed that no triggering pulses are 
present. Following this, the triggering pulses 
will be added and their effect upon the opera-
tion discussed. 
For any linear magnetic deflection system, the 

waveform of voltage which must be present 
across the deflection coils (L14, L15) is as 
shown in Figure 12, where A is the trace time 
and B is the retrace time. 

Fe— A B 

Figure 12 

The procedure for obtaining this waveform is 
as follows: 

If the circuit is thought of as starting from a 
static condition where V15B and V16 are con-
ducting, it can be seen from the schematic 
diagram, that the circuit is very unstable and 
will readily break into oscillation. If V16 
should have a slight increase in plate current, 
due to "shot effect," "thermal agitation," or 
any of many possible reasons, its plate voltage 
would decrease, driving the grid of V15B in a 
negative direction. This would, in turn, de-
crease the plate current of V15B, causing the 
plate voltage to increase. Under these circum-
stances the grid of V16 would swing in a posi-
tive direction, further increasing the plate cur-
rent. The process is cumulative and V15B is 
almost instantaneously driven into cutoff. The 
period of cutoff for V15B is determined by the 
time constant of the coupling network. When the 
charge of C46 decreases sufficiently, V15B 
starts to conduct and V16 is driven almost 
instantly to cutoff. The circuit will remain in 
this condition just long enough for the grid 
current flowing in V15B to charge C46 suffi-

ciently negative to again cut off this section of 
the multivibrator. Then V16 begins to conduct 
and the cycle is repeated. The time constant is 
so adjusted that the waveform from grid of V15B 
to ground appears as in Figure 13. During the 
period of time that V15B is cut off, the waveform 
at the plate of V15B tries to rise to the B+ volt-
age, but C45 and 1172 form an integrating circuit 
which causes the plate voltage waveform to 
appear as shown in Figure 14. The waveform of 

V15B 

Cutoff 

16 

Cutoff 

Figure 13 

Figure 14 

Figure 14 is fed to the grid of V16 which is con-
ducting and capable of amplifying during the 
trace time. The waveform appearing between 
the plate of V16 and ground is shown in Figure 
15. The waveform appearing between V15B 
plate and F3+ is shown in Figure 16. This is 
the desired waveform as shown in Figure 12 for 
the voltage appearing across the deflection 
coils (L14, L15). The effect of the synchroniz-
ing pulses can now be discussed. 
The sync pulses appear at the grid of V16 

Figure 15 

Figure 16 
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with a n-gative polarity. They are amplified by 
V16 and sent to the grid of V158 as positive 
pulses. The effect is shown in Figure 17 which 
represents the voltage waveform appearing at 
the grid of V15B. Without sync pulses V15B 
would start to conduct at e and e in their re-
spective cycles, but with the sync pulses the 
grid is driven far enough positive at b and d to 
cause V15B to conduct and thereby lock the 
sweep in step with the sync pulses. Vertical 
hold is obtained by varying 1173 which in turn 
varies the unsynchronized cutoff period of 
V15B. When 1173 is increased the cutoff period 
is increased and vice-versa. See Figure 18. 
With the sync pulses as shown in Figure 18, no 
sync action will occur if 1173 is made too large. 
On the other hand, if 1173 is made sufficiently 
small sync action will take place on every other 
cycle. This explains why erratic operation is 
encountered with too little "hold," while a double 
image is sometimes observed with too much 
"hold." 

Sync 

Pulse   

Too Small 

Normal 

Too Large 

Figure 18 

The multivibrator employs a coupling circuit 
between V15B and V16 consisting of two RC 
networks in cascade, instead of the usual single 
RC network. This system makes the vertical 
sweep circuit much less likely to be triggered 
by noise and much more smoothly triggered by 
the sync pulses. The use of cascade coupling 
causes the grid voltage curve of V15B to cross 
the cutoff voltage line at a much steeper angle 
than it would with a single coupling circuit. See 
Figure 19. It will be observed that 1175 and R80 
are effectively across the vertical deflection 
coils (L14, L15) and in conjunction with 1189 
and 1190 provide the dampening action across 
the deflection coils during the retrace period. 
Height is controlled by varying the plate load 
resistance ( 1184) of V15B, which in turn varies 
the magnitude of the waveform which is fed to 

o 

One RC Circuit 

Two RC Circuits 

Figure 19 
V16. Vertical linearity control, 1183, varies 
the bias of V16, shifting the operating point of 
the tube up and down its dynamic curve. 
NOTE: Vertical height, linearity and hold con-
trols all interact one upon the other. Therefore, 
it may be necessary to adjust these controls 
simultaneously for the best test pattern. 

HORIZONTAL SWEEP SYSTEM 

The horizontal sweep system consists of a 
multivibrator (V18) coupled to a horizontal out-
put tube ( V19) which drives the horizontal de-
flection coils ( L16, L17). The phase detector. 
tube (V17) is used to synchronize the multi-
vibrator. The horizontal generator employs a 
6SN7GT tube as a multivibrator, whose fre-
quency is controlled by the L, R and C in the 
circuit. The amount of charge placed on C66 
will determine the multivibrator frequency. The 
synchronizing system used to lock the oscillator 
in step with the synchronizing pulses employs a 
6AL5 (V17) as a balanced phase detector. 
The operation of the multivibrator and associ-

ated circuits will be discussed first of all in 
the completely unsynchronized state. This 
condition would exist if V17 was removed from 
the circuit. The operation will then be dis-
cussed in a synchronized state. 

UNSYNCHRONIZED STATE 

The multivibrator used in the horizontal 
sweep system is of the cathode coupled type. 
Feedback between unit 1 and unit 2 is accom-
plished through coupling condenser C66 and the 
unbypassed cathode resistor R96 which is com-
mon to both sections. Now let us apply power 
to this circuit and follow the chain of reactions 
as they take place. Any disturbance within the 
circuit could very likely cause an increase in 
the plate current of V18B, which in turn will 
increase the voltage at the top of the common 
cathode resistor 1196. In an unsynchronized 
condition the bias on V18A can be thought of as 
being fixed, therefore a substantial increase in 
cathode voltage will drive the unit into plate 
current cutoff. Since both units commence con-
ducting upon the application of voltage, this 
cutoff point of V18A is reached very rapidly. 
When the cathode voltage cuts-off this unit, the 
plate voltage immediately climbs toward the 

voltage level of its source forming a very steep 
wave front. C66 couples this positive wave 
front to the grid of V18B causing the plate cur-
rent to flow freely offering a very low impedance 
discharge path for the voltage which has built 
up on C68. In fact, the grid of Unit # 2, due to 
the positive pulse coupled through C66, is 
driven sufficiently positive to make it draw 
current. This grid current is being drawn through 
1198 and 1199 consequently building up a nega-
tive charge on the grid side of C66 to propor-
tions that will cut off conduction within V18B. 
With V18B cut off the voltage at the top of 1196 
will drop to a level that will allow V18A to 
start drawing current. Its plate voltage will 
then drop sharply applying the developed nega-
tive wave front through C66 to the grid of Unit 
#2, pushing it even more negative than it was 
when first cutting-off this section. V18 re-
mains in this condition., that is — Unit #1 draw-
ing current and Unit #2 cutoff, until the nega-
tive charge on C66 drains off through R98 and 
1199. The time required for this negative charge 
to become small enough to allow V18B to con-
duct again is determined by the RC time con-
•stant of the circuit and has been designed to be 
approximately 15750 cycles per second. Con-
sequently when this point is reached the first 
cycle will be completed only to be repeated. 
The frequency of this multivibrator is con-

trolled by two separate circuits. One is an RC 
circuit consisting of 1198, 1199 (Hor. Hold Con-
trol) and C66 while the other is a LC circuit 
made up of L18 (Hor. Osc. Adjustment) and 
C65. The latter one is a tank circuit which 
should be tuned to be resonant at approximately 
15750 CPS in order to aid in keeping the multi-
vibrator oscillating at the correct frequency. 
How the RC circuit fits into the picture was 
discussed in the previous paragraph. 

In order to produce the necessary current flow 
in the horizontal deflection yoke a sawtooth 
voltage must be applied to the grid of the hori-
zontal output tube. An RC circuit comprised of 
11106, a 5600 ohm resistor and C68, a 330 uuf 
condenser is used to properly shape the voltage 
in this case. This sawtooth voltage is ampli-
fied by V19 (613Q6) and since the primary of the 
high voltage transformer is its plate load, pro-
duces a sawtooth current which is fed to the 
horizontal deflection coils, L16 and L17. From 
pin 7 of the high voltage transformer (T8) a 
negative pulse is coupled through C80 to the 
unbypassed screen of V19 driving it down to-
ward its normal B+ voltage, thus allowing the 
horizontal output tube to draw current much 
sooner than it normally would. This measure 
tends to smooth out any oscillation or ringing 
effect not entirely eliminated by the horizontal 
damper tube, V20. 

OPERATION WITH SYNCHRONIZATION 
The Phase Detector (V17) provides automatic 

frequency control for the horizontal oscillator 
(V18). This is accomplished by comparing the 
phase of two different waveforms: the incoming 
horizontal sync pulse and a pulse taken from the 
horizontal output transformer. The first wave-
form is made up of sync pulses, approximately 
equal in amplitude, taken from the plate and 
cathode of VISA. See Figure 20 (a and b). 

(a) 

(b) 

- PIP) 

Positive sync 

Negative sync 

Hor. Sawtooth 

Figure 20 

They are coupled through C60 and C61 to pins 
5 and 7 respectively of V17. The second wave-
form consists of a positive component from 
terminal 8 and a negative component from ter-
minal 7 of the horizontal output transformer. 
Capacitor C74 along with the network 11102 and 
R77 shifts the phase of these two components 
to the correct operating point and the integrating 
network of C62 and 1191 gives the correct saw-
tooth waveform revolving around a zero axis. 
The sawtooth voltage thus developed is both 
positive and negative, and is applied to pins 
1 and 2 of the phase detector tube (V17). See 
Figure 20 (c). 
The sync pulses and the sawtooth waveform 

are superimposed on each other in the phase 
detector. The amplitude of each sync pulse and 
the sawtooth wave remain the same, but any 
phase shift between the two will cause a varia-
tion in the DC voltage developed at the junction 
of R92 and 1193. 
When both the horizontal oscillator and in-

coming sync are at the same frequency, they 
are properly phased and the amplitudes of the 
waveform in each section of the phase detector 
are equal. See Figure 21 ( a). Each diode, 
therefore, conducts equally and the DC voltages 
across the two load resistors, 1192 and 1193, are 
equal but opposite in polarity. The voltage 
developed at the junction of these resistors is 
therefore zero. Since the output is zero, no 
change in grid bias takes place and there is 
no change in the oscillator frequency. 

If the horizontal oscillator is higher in fre-
quency than the incoming sync pulse, the saw-
tooth voltage being applied to pins 1 and 2 of 
V17 will be in the positive portion of its cycle 
by the time the sync pulses arrive on pins 5 and 
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7. See Figure 21 (b). This places a negative 
sync pulse on pin 5, equal amounts of positive 
sawtooth voltage on pins 1 and 2 and a positive 
sync pulse on pin 7, allowing more current to 
flow through the pin 2 and 5 section of V17. 
The result of this is a positive voltage at the 
junction of R92 and R93, [see Figure 22 ( a)] 
which makes the grid (pin 1 of V18) more posi-
tive and slows down the oscillator frequency. 

If the horizontal oscillator is lower in fre-
quency than the incoming sync pulse, the saw-
tooth voltage being applied to pins 1 and 2 of 
V17 will now be in the negative portion of its 
cycle at the time the sync pulses arrive on 
pins 5 and 7. See Figure 21 (c). This places a 
negative voltage on pins 1 and 2, instead of the 
positive potential that was there in the previous 
condition, and more current will flow through the 
pin 1 and 7 section of the diode. The voltage 
developed at the junction of f192 and R93 will 
now be at a negative potential, [see Figure 
22 (b)], making the grid (pin 1 of V18) more 
negative and speeding up the oscillator fre-
quency. R94 provides a DC return for the grid 
of V18 in the event V17 should fail or be re-
moved from the socket. 

(z) 

(a) Sowtooth in 

phase with sync I 
(osc. in sync) 

o 

(x) 

(z) 
— — 

(b) Sowtooth 
leading sync 
(osc. freq. 
high) 

(c) Sawtooth 
logging sync 
(osc. freq. 
low) 

(y) 

Figure 21 
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POWER SUPPLY 
transformer power supply is used. The 

transformer T6 steps up the voltage in its 
secondary to about 350V AC. This AC voltage 
is rectified by a 5U4G ( V14) and applied to a 
capacitive input filter network which aids in 
placing approximately 370V DC on the plate of 
V9. V9 and V10 are connected in series with 
several of the other amplifiers serving as volt-
age regulators. This particular application is 
carried out in the following manner: when the 
current through these amplifiers change, the 
cathode voltage on V9 and V10 varies accord-
ingly. This causes the impedance of these 
tubes to change, maintaining a fairly constant 
voltage drop across them at all times. 
NOTE: There is no DC voltage applied to V7, 
V17 or to the plate of V10 from the low voltage 
power supply. 
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PART NUMBER SYMBOL NUMBER DESCRIPTION LIST PRICE 

267032-37 
267044-033 
267032-17 

276685 
267032-3 
267038-17 
267032-21 
RC23A 153K 
RC23A473K 
RC23A334K 
RC23A104K 
RC23A184K 
RC23A47IK 
RC23A223K 
RC23A224K 
RC23A103K 
RC23A472K 

258050-1 
267032-9 

267037-103 
267059-272 
267036-222 
267036-103 
267024-16 
267032-17 
267056-473 
267036-224 
267036-474 
267059-472 
267032-14 
267005-10 
267005-8 

267024-17 
267056-104 
267056-474 
267060-472 
267036-473 
267055-473 
CM24A272K 
CM24A102K 
267055-333 
267056-224 
267036-332 
267036-102 
267059-103 
267058-104 
CM24J392K 
CM22A39IK 
267024-14 
CM22A331K 
267032-39 
260009-10 
267055-682 
267032-40 
267055-104 
267036-682 
267055-103 
267051-2 
RC24A102K 
RC23A123J 
RC23A680J 
RC23A474K 
RC23A333J 
RC23A364J 
RC23A224K 

C800, 801, 823 
C804 
C805, 810, 821, 817, 
819 

C807 
C809 
C812, 822 
C813 
R800, 810 
R801 
R802 
R803 
R804 
R805 
R806 
R807 
R808 
R809 

C3, 4, 5, 6, 7, 8, 9, 
12, 25, 29, 33, 34 

C13, 26 
C16 
C17, 52 
C18, 28, 38 
C19, 71 
C20 
C21, 35 
C22 
C23, 55 
C24, 62 
C27 
C30, a, b, c 
C31, a, b, c, 
C40, a, b, c, 

C32 
C39, 51 
C41, 82 
C42, 43 
C44, 80 
C45, 50 
C46 
C47, 48, 72 
C49 
C56 
C57 
C60, 61 
C63, 76 
CM 
C65 
C66 
C67 
C68 
C69 
C70 
C73 
C74 
C75 
C77 
C81 
C83 
R 1 
R2 
R3 
R4 
R5 
R6 
R7 

TUNER COMPONENTS 

CAPACITOR-Ceramic - 68 mmf ± 10% 500V 
CAPACITOR-Ceramic - 3.3 mmf ± 10% 500V 
CAPACITOR-Ceramic - 1000 mmf Min. 500V 

CAPACITOR-Ceramic - 120 mmf ±5% 500V 
CAPACITOR-Ceramic - 47 mmf ±20% 500V 
CAPACITOR-Ceramic • 10 mmf ±20% 500V 
CAPACITOR-Ceramic - 5 mmf ±10% 500V 
RESISTOR-Comp. 15K 1/2W ± 10% 
RESISTOR-Comp. 47K 1/2W ± 10% 
RESISTOR-Comp. 330K 1/2W ±10% 
RESISTOR-Comp. 100K 1/2W ±10% 
RESISTOR-Comp. 180K I/2W ± 10% 
RESISTOR-Comp. 470 ohms 1/2W ± 10% 
RESISTOR-Comp. 22K 1/2W ± 10% 
RESISTOR-Comp. 220K 1/2W ± 10% 
RESISTOR-Comp. 10K 1/2W ±10% 
RESISTOR-Comp. 4.7K 1/2W ± 10% 

ELECT RICAL COMPONENTS 

TUNER 
CAPACITOR-Ceramic 680 mmf ±20% 500V 

CAPACITOR-Disc. Ceramic .01 mfd Min. 500V 
CAPACITOR-Molded Tub., .0027 mfd ± 10% 400V 
CAPACITOR-Molded Tub., .0022 mfd ±20% 400V 
CAPACITOR-Molded Tub., .01 mfd ±20% 400V 
CAPACITOR-Elect. 10 mfd +250% - 10% 50V 
CAPACITOR-Ceramic 1000 mmf Min. 500V 
CAPACITOR-Molded Tub., .047 mfd ±20% 200V 
CAPACITOR-Molded Tub., .22 mfd ±20% 400V 
CAPACITOR-Molded Tub., .47 mfd ±20% 400V 
CAPACITOR-Molded Tub., .0047 mfd ±10% 400V 
CAPACITOR-Ceramic 220 mmf ±20% 500V 
CAPACITOR- Elect. ( 100-200, 40-200, 10-200) 
CAPACITOR-Elect. (80-450, 40-450, 10-450) 
+100% 

CAPACITOR-Elect. 2 mfd + 150% - 10% 50V 
CAPACITOR-Molded Tub., . 1 mfd ±20% 200V 
CAPACITOR-Molded Tub., .47 mfd ±20% 200V 
CAPACITOR-Molded Tub., . 0047 mfd ±10% 600V 
CAPACITOR-Molded Tub., . 047 mfd ±20% 400V 
CAPACITOR-Molded Tub., .047 mfd ±20% 600V 
CAPACITOR-Mica 2700 mmf ± 10% 500V 
CAPACITOR-Mico 1000 mmf ± 10% 500V 
CAPACITOR-Molded Tub., .033 mfd ±20% 600V 
CAPACITOR-Molded Tub., .22 mfd ±20% 200V 
CAPACITOR-Molded Tub., . 0033 mfd ±20% 400V 
CAPACITOR-Molded Tub., .001 mfd ±20% 400V 
CAPACITOR-Molded Tub., .01 mfd ±10% 400V 
CAPACITOR-Molded Tub., . 1 mfd ± 10% 200V 
CAPACITOR-Silvered Mica 3900 mmf ± 10% 500V 
CAPACITOR-Mica 390 mmf ±10% 500V 
CAPACITOR-Elect. ( 10 mfd +250% - 10% 200V) 
CAPACITOR-Mica 330 mmf ± 10% 500V 
CAPACITOR-Ceramic 470 mmf ±20% 500V 
CONDENSER-Trimmer - Mica 20-270 mmf 
CAPACITOR-Molded Tub., .0068 mfd ±20% 600-v 
CAPACITOR-Ceramic 22 mmf ± 10% 500V 
CAPACITOR-Molded Tub., . 1 mfd ±20% 600V 
CAPACITOR-Molded Tub., .0068 mfd ±20% 400V 
CAPACITOR-Molded Tub., .01 mfd ±20% 600V 
CAPACITOR-Molded Tub., 250 mmf 12.5 KV. 
RESISTOR-Comp. 1000 ohms 1W ± 10% 
RESISTOR-Comp. 12K ohms 1/2W ±5% 
RESISTOR-Comp. 68 ohms 1/2W ±5% 
RESISTOR-Comp. 470K ohms 1/2W ±10% 
RESISTOR-Comp. 33K ohms 1/2W ±5% 
RESISTOR-Comp. 360K ohms 1/2W ±5% 
RESISTOR-Comp. 220K ohms 1/2W ± 10% 

.21 

.12 

.24 

.42 

.19 

.29 

.19 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.13 

.10 

.10 

49.40 
.20 

.24 

.28 

.26 

.26 

.80 

.24 

.25 

.26 

.39 

.28 

.21 
2.73 
3.10 

.74 

.25 

.60 

.26 

.30 

.30 

.45 

.36 

.27 

.43 

.26 

.26 

.25 

.25 

.80 

.26 
1.19 
.26 
.24 
.49 
.25 
.28 
.40 
.30 
.29 

1.21 
.22 
.15 
:15 
.10 
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.15 
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RC23A151M 
RC23A10IM 
RC23A681M 
RC23A470J 
RC25A332K 
RC23A153J 
RC23A820K 
RC23A473M 

RC25A472K 
RC73A181K 
262041-2 

RC23A123K 
RC23A106M 
RC23A100K 
RC23A224J 
RC23A 125J 
RC23A683M 
RC24A151M 
262045-1 

RC23A334M 
RC25A563K 
RC24A392K 
RC23A681K 
RC23A683J 
RC23A393J 
RC23A154M 
RC23A333J 
RC23A224M 
RC24A272K 
RC23A562K 
RC23A82IK 
RC23A 135K 
RC23A473K 
RC23A225M 
RC24A273K 
262025-12 

268016-4 
RC24A224M 
RC23A822K 
RC23A472K 
RC23A223K 
RC23A332K 
RC23A393K 
RC23A153M 
RC23A 103K 
262025-14 

RC23A333K 
RC23A104/4" 
RC23A680K 
262025-13 

RC23A474M 
RC23A474K 
RC23A684M 
RC25A222M 
RC23A333M 
RC23A475M 
RC23A 182K 
RC24A562K 
RC23A683K 
262022-4 

RC23A334K 
RC23A563K 
RC25A101M 
RC25A562K 
RC25A223M 
RC24A333K 

R8 
R9, 51,108 
RIO, 18 
R11 
R12, 15 
R13 
R14 
RI7, 21, 27, 
58, 105 

R19 
R20 
R22, Si 

R23, 50 
R24 
R25 
R31 
R32 
R33 
R34 
R35p, r 

R36, 60 
R37 
R38 
R39 
R40 
R41 
R42 
R43, 80 
R46, 78 
R47, 48 
R49, 106 
R52 
R54 
R56 
R57, 82 
R59 
R61, 84 

R62, 64 
R63 
R66 
R67 
R68 
R69, 75, 77 
R70, 101 
R71 
R72 
R73 

R74 
R76 
R81 
R83 

R85, 95, 107 
R86 
R87 
R88 
R91 
R92, 93, 94 
R96 
R97 
R98 
R99 

R100 
R102 
R109 
R110 
R111 
R112 

30, 

RESISTOR-Comp. 
RESISTOR-Comp. 
RESISTOR-Comp. 
R ESISTOR -Comp. 
RESISTOR-Comp. 
R ESISTOR-Comp. 
R ESISTOR-Comp. 
RESISTOR-Camp. 

150 ohms 172W ±20% 
100 ohms 1/2W ±20% 
680 ohms I/2W ±20% 
47 ohms 1/2W ±5% 
3300 ohms 2W ± 10% 
15K ohms I/2W ±5% 
82 ohms 1/2W ± 10% 
47K ohms 1/2W ±20% 

RESISTOR-Comp. 4700 ohms 2W ± 10% 
RESISTOR-Comp. 180 ohms 1/2W ± 10% 
POTENTIOMETER-.5 meg I/4W ±30% 
(with switch, volume) 

RESISTOR-Comp. 12K ohms I/2W ± 10% 
RESISTOR-Comp. 10 meg I/2W ±20% 
RESISTOR-Comp. 10 ohms I/2W ± 10% 
RESISTOR-Comp. 220K ohms 1/2W ±5% 
RESISTOR-Comp. 1.2 meg I/2W ±5% 
RESISTOR-Comp. 68K ohms 1/2W ±20% 
RESISTOR-Comp. 150 ohms 1W ±20% 
POTENTIOMETER-Tandem WOK ohms 1/2W 
±30% ( Bright) 1200 ohms I/2W ±30% 
(Contrast) 

RESISTOR-Comp. 330K ohms 1/2W ±20% 
RESISTOR-Comp. 56K ohms 2W ± 10% 
RESISTOR-Comp. 3900 ohms 1W ± 10% 
RESISTOR-Comp. 680 ohms 1/2W ±10% 
RESISTOR-Comp. 68K ohms I/2W ±5% 
RESISTOR-Comp. 39K ohms I/2W ±5% 
RESISTOR-Comp. 150K ohms 1/2W ±20% 
RESISTOR-Comp. 33K ohms I/2W ±5% 
RESISTOR-Comp. 220K ohms I/2W ±20% 
RESISTOR-Comp. 2700 ohms 1W ± 10% 
RESISTOR-Comp. 5600 ohms 1/2W ±10% 
RESISTOR-Comp. 820 ohms I/2W ± 10% 
RESISTOR-Comp. 1.8 meg I/2W ± 10% 
RESISTOR-Comp. 47K ohms I/2W ± 10% 
RESISTOR-Comp. 2.2 meg I/2W ±20% 
RESISTOR-Comp. 27K ohms 1W ± 10% 
POTENTIOMETER-3 meg 1/4W ±30% 
(Height-Noise Inverter) 

RESISTOR-Wirewound 175 ohms 7.5W ± 10% 
RESISTOR-Comp. 220K ohms 1W ± 10% 
RESISTOR-Comp. 8200 ohms I/2W ±10% 
RESISTOR-Comp. 4700 ohms 1/2W ± 10% 
RESISTOR-Comp. 22K ohms 1/2W ± 10% 
RESISTOR-Comp. 3300 ohms 1/2W ± 10% 
RESISTOR-Comp. 39K ohms I/2W ± 10% 
RESISTOR-Comp. 15K ohms 1/2W ±20% 
RESISTOR-Comp. 10K ohms 1/2W ± 10% 
POTENTIOMETER- 1.5 meg I/4W ±20% 
(V. Hold) 

RESISTOR-Comp. 33K ohms 1/2W ± 10% 
RESISTOR-Comp. 100K ohms 1/2W ±20% 
RESISTOR-Comp. 68 ohms I/2W ±10% 
POTENTIOMETER-600K ohms I/4W ±20% 
(V. Lin.) 

RESISTOR-Comp. 470K ohms I/2W ±20% 
RESISTOR-Comp. 470K ohms 1/2W ± 10% 
RESISTOR-Comp. 680K ohms 1/2W ±20% 
RESISTOR-Comp. 2200 ohms 2W ±20% 
RESISTOR-Comp. 33K ohms I/2W ±20% 
RESISTOR-Comp. 4.7 meg 1/2W ±20% 
RESISTOR-Comp. 1800 ohms I/2W ±10% 
RESISTOR-Comp. 5600 ohms 1W ±10% 
RESISTOR-Comp. 68K ohms I/2W ± 10% 
POTENTIOMETER-30K ohms 1/4W ±20% 
(H. Hold) 

RESISTOR-Comp. 330K ohms 1/2W ± 10% 
RESISTOR-Comp. 56K ohms I/2W ± 10% 
RESISTOR-Comp. 100 ohms 2W ±20% 
RESISTOR-Comp. 5600 ohms 2W ± 10% 
RESISTOR-Comp. 22K ohms 2W ±20% 
RESISTOR-Comp. 33K ohms 1W ±10% 

.10 

.10 

.10 

.15 

.20 

.15 

.13 

.10 

.20 

.10 
1.31 

.13 

.10 

.10 

.20 

.15 

.10 

.15 
1.82 

.10 

.23 

.15 

.10 

.15 

.15 

.10 

.15 

.10 

.15 

.13 

.10 

.10 

.10 

.10 

.15 

.70 

.40 

.15 

.10 

.10 

.10 

.10 

.18 

.10 

.10 
1.03 

.13 

.10 

.13 

.70 

.10 

.13 

.10 

.20 

.10 

.10 

.10 

.15 

.13 

.73 

.10 

.10 

.20 

.20 

.20 

.15 

PART NUMBER SYMBOL NUMBER DESCRIPTION LIST PRICE 

RC25A223K R113 
268000-022 R114 
RC25A684M R115 
259138-1 Li, 2, Cl, 2 

259105-7 L9, R44 
259120-4 Lb, R45 
259105-4 L11 
259108-1 LI2, C36 
265060-1 L14, 15, 16, 17, 

C58, 59, R89, 
90, P5 

259121-1 LI8 
259082-5 L19 
259114-1 L20 
259144-1 T 1 
259145-1 T2 
259142-1 T3, L3, 4, 5, R16, 

Xl, C10, 11 
259115-2 T4, L6, 7, 8, 

C14, 15 
265071-12 T5 
265048-3 T6 
265072-5 T7 
265051-2 T8, R114, 115, C83 
2661645201 FUSE 
255122-2 
1N60 X1 
274197-11 
274261-4 
274261-3 

ELECTRICAL COMPONENTS - Continued 

RESISTOR-Comp. 22K ohms 2W ± 10% 
RESISTOR-Wirewound 2.2 ohms 1/2W ±20% 
RESISTOR-Comp. 680K ohms 2W ±20% 
COIL ASSEMBLY-lst I.F. Grid & Sound 

I.F. Trap 
COIL ASSEMBLY-Video Peaking 
COIL ASSEMBLY-Video Peaking 
COIL ASSEMBLY-Video Peaking 
COIL ASSEMBLY-4.5 Mc. Trap 
DEFLECTION YOKE-Ferrite (with plug) 

COIL ASSEMBLY-Horizontal Oscillator 
COIL ASSEMBLY-Horizontal Linearity 
COIL ASSEMBLY-Width Control 
TRANS. ASSY.-2nd I.F. Grid 
TRANS. ASSY.-3rd I.F. Grid 
TRANS. ASSY.-Output & 1st Sound I.F. & 
Video Detector 

TRANS.-Ratio Detector 

TRANS.-Audio Output 
TRANS.-Power 
TRANS.-Vert. Output 
TRANS.-H.O. & H.V. (2nd Assy.) 
FUSE-Type 3AG "Slo Blo" 20/100 Amp. 
MAGNET ASSY.-Anti Pincushion 
DETECTOR-Crystal 
T RAP-Ion 
FOCALIZER-17 ff Picture Tube 
FOCALIZER-21' Picture Tube 

.20 

.18 

.20 
2.53 

.48 

.38 

.43 

.92 
12.12 

.83 

.85 

.99 

.64 

.68 
5.76 

2.70 

2.20 
16.60 
3.59 
11.92 

.31 
1.25 
1.17 
.so 

7.40 
7.40 

CABINET REPLACEMENT PARTS LIST 

PART NUMBER KM17CD TM17CD TS17C KS21C TS2IC DESCRIPTION 
LIST 
PRICE 

251212-2  
251212 3 
251349-1 
251349-2 
255128-1 
255127-1 
255145-1 
255144-1 
255143-1 
269076-1 
269079-3 
269079-4 
269077-3 
269078-1 

269080-1 

269086-1 
269068-3  
269075-1 
257530-18 
257530-17 
256012-4  
256004-1 
256014-3  

X 

X 

X 
X 

X 

X 

X 

X  x x 
x  x  x 
x x x 

X 

X 
X X X 

Back Cover Assy. (with line cord) 
Back Cover Assy. (with line cord) 
Bock Cover Assy. (with line cord) 
Back Cover Assy. (with line cord) 
CABINET-Open Console (Mahog.) 
CABINET-Table Model (Mahog.) 
CABINET-Table Model (Mahog.) 
CABINET-Open Console (Mahog.) 
CABINET-Table Model (Mahog.) 
KNOB-Brightness 
KNOB-Channel Indicator 
KNOB-Channel Indicator 
KNOB-Contrast 

s 
KNOB- Fine Tuning 

KNOB- hl. Hold 
'On-Off-Vol. 

MASK- 17" 
MASK-21" 
NAMEPLATE-Bendix 
Safety Glass 
Safety Glass 
SPEAKER- 1O' PM 
SPEAKER-6 ff PM 
SPEAKER-8" PM 

2.45 
2.45 
2.25 
2.48 

91.24 
54.40 
37.50 
81.52 
50.91 

.16 

.85 

.85 

.73 

.16 

.42 

4.50 
4.72 
.60 

5.20 
9.28 
7.83 
6.55 
7.42 
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The Bogen Broad Band Television Booster Model BB-1A is a double tuned push-pull 
broad band amplifier designed to increase the signal strength on television channels 
2 to 13 by as much as 10 times, without introducing noise or reducing picture quality. 
Automatic power turn-on is built in, and is controlled by the power switch of the TV 
receiver. 

INSTALLATION: 

1. Connect the short length twin lead supplied, between the booster terminals marked 
"output" and the receiver antenna terminals. 

CHANNELS 2-6 LOW BAND 

N-3168 I6J6 
5 

H-3/58 

2 

CHANNELS 7-13 
HIGH BAND 

2.7 

H-3/64 

H-.3/SA 

SELENIUM 
RECTIFIER 

470 RED 

T-393 

••••••• ORN 
20 20 

MFD MFD 

INPUT 
CONNECTIONS 

300.12-1, 
7.5 12. -24 3 

2. Connect the antenna lead-in to the booster terminals marked "input". 

3. The rear of the chassis clearly indicates which terminals to use for the 300 or 
75 ohm lines. 

4. Plug the TV set power plug into the receptacle on the rear of the booster and con 
nect the booster to the 117 v cycle A. C. line. (Do not plug into D. C. ) The Booster 
outlet will accomodate TV receivers which draw from 150 to 350 watts. 

5. For best results, the input and output twin leads should be straight and short 
They should be located so that they neither cross each other, nor run near each 
other. This may cause oscillation, which will be evidenced either by horizontal 
black bars appearing on the picture or by complete erasure of the picture. 

OPERATION: Turn Booster Dial to "OFF". Turn on the TV power. (Booster power 
will then turn on automatically in about 30 seconds. ) Tune in the desired TV channel 
number and tune the booster for best results on the TV set. The channel numbers on 
the booster dial are for reference only and best results frequently may be obtained at 
settings of the booster tuning dial slightly off the selected channel number. 

When the Television Receiver is switched off, the booster will shut off automatically 
about a minute later. 

NOTE: When using the Model BB-1A Booster with a console assembly whose total 
power drain exceeds the maximum rating of 350 watts, remove the line cord of the 
TV portion of the console from the receptacle within the console and plug it instead 
into the receptacle on the booster. The line cord of the booster should be plugged 
into the receptacle intended for the TV portion of the console. 

TV POWER 
RECEPTACLE 

8LACI( 150-3/517oVevAC 

60 , THERMAL 
ON-OFF 
sytwiTC/1 

.047MFD 

BLUE BLACK 

NOTE: 

/77144 C-6 
12W 

(BOOSTER 
ONLY) 

ALL CAPACITANCE miuk-s-
IN MICRO M/cROFARADS EXCEPT 
ivt-yERE oTHER.W/SE NOTED. 

Part No. 

4r OUTPUT 
CONNECTIONS 

,3oori.- 4 5 
-3475.24 

Description 

MISCELLANEOUS 

769L 
769M 
7691 
769K 
791D 
769F 
769E 

Cabinet 
Knob 
Drive Cam 
Switch Cam 
Tuning Plate 
Cam Bracket 
Drive Shaft 

TUBES  

Model 35 Selenium Rectifier 
616 

TRANSFORMERS 

T-393 

CAPACITORS  

C516 
C317 
C318 
C321 
C319 
C130 

RESISTORS 

Power Transformer 

30 x 150, elec. 

1. 2mmf 10%, ceramic 
2. 7mmf 10%, ceramic 
2. 4mmf 5%, ceramic 
56mmf 20%, mica 
. 047mf 20%,400V 

47S2 10% 1/2w, carbon 
4702 10% 1/2w, carbon 
4700S2 10% 1/2w, carbon I
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GENERAL DESCRIPTION 
The CT-74 Chassis is the 27 inch CRT Version of the 

"CX:36" Series. The chassis itself employs 26 tubes, 
just one more than that employed in the standard "CX-
36" Series. The additional tube is used as a second 
Damper Tube. Basic differences in this chassis are in 
the sweep circuits which are revised to operate with 
the larger picture tube. These revisions are as follows: 
1. A type 6AV5GT tube is used in place of the 6V6 

as Vertical Output Tube. Circuit components in-
cluding the Vertical Output Transformer are also 
changed in this circuit. 

2. A type 6CD6G tube is used in place of the 6BQ6 as 
Horizontal Output tube. 

3. Two 6AX4GT tubes, connected in parallel, are used 
as Dampers instead of a single 6W4GT. 

4. The Horizontal Output Transformer and Width Coil 
are revised to function with the 90° Deflection Yoke 
which is required for the 27 inch Rectangular CRT. 

5. The video peaking circuits have been revised to 
provide additional "snap" and "sparkle" in this 
picture. 

The chassis and picture tube are mounted separately 
in the cabinet. Special Instructions for removal of both 
the chassis and the CRT are included. 

LOCATION OF CONTROLS 
There are six ( 6) primary operating controls acces-

sible from the front of this receiver. •These are ( from 
bottom to top) On-Off, Volume ( front), Shading ( rear), 
Contrast, Vertical Hold, Fine Tuning ( rear) and Chan-
nel Selector ( front). 
Mounted on the rear chassis apron 'and accessible 

from the rear of the instrument are the Height, Vertical 
Linearity, Horizontal Drive and AGC Set. These are 
all potentiometer controls and with exception of AGC 

Set are easily adjustable by hand. 
The AGC Set is a recessed screw-
driver adjustment. Also mounted on 

HEIGHT the rear apron is the Width control 
which is provided with a sliding 
adjustment for quick set-up. The 
Horizontal Oscillator "Frequency" 
(or "Hold") and "Phasing" slugs are 

C> AGC ut accessible through two small holes in 
the rear of the chassis apron. The 
slugs are provided with hex-nuts for 
adjustment with a 1/4" Spintite type 

NOR. HOLD wrench. 
o In addition to these controls a 

PRONO" slide type switch referred to as the 
AGC Differential Control is located 
on the rear of the chassis. This con-
trol provides a variation of the dif-
ferential bias applied to the R-F and 
I-F stages, thus permitting the sig-
nal circuits to be operated with an . 
optimutn signal-to-noise ratio under 
varying circuit conditions. 

AGC 
CONTROL 

VERT. LIN. 

NOR. DRIVE 

PHASING 

AC 
INTERLOCK 

WIDTH 

MODEL 2F272M 

27" C.R.T. TV RECEIVER 

SERVICE INFORMATION 

TV Chassis CT-74 

TUBE COMPLEMENT 

Ref. No. Type 
V101 6BQ7 
V102 6J6 
V201 6CB6 
V202 6CB6 
V203 6CB6 
V204 6CB6 

V205 6X8 

Function 
R. F. Amplifier 
Ose. & Mixer 
1st I.F. Amplifier 
2nd I.F. Amplifier 
3rd I.F. Amplifier 
4th I.F. Amplifier 
Triode Section, 1st Video Amplifier 
Pentode Section, 1st Sound I.F. 
Amplifier 

V206 6AQ5 Video Output 
V208 27GP4 or Picture Tube 

27EP4 
V301 6AU6 2nd Sound I.F. Amplifier 
V302 6AL5 Ratio Detector 
V303 6AV6 1st Audio Amp. & AGC Clamp 
V304 6AQ5 Audio Output 
V401 6AU6 Keyed A.G.C. Amplifier 
V402 6BA6 Sync Amplifier 
V403 6BE6 Sync Sep. & Noise Clipper 

V404 12AT7 j 1st Triode, Sync Clipper 
2nd Triode, Reactance Tube 
Horizontal A.F.C. 
1st Triode, Horizontal Oscillator 
1 2nd Triode, Horizontal Discharge 

V505 1B3 H.V. Rectifier 
V506 6C4 Vertical Multibibrator 
V508 6CD6 Horizontal Output 
V509 6AX4 Damper 
V510 6AX4 Damper 
V511 6AV5  Vertical Output 
V601 5U4 L. V. Rectifier 
V602 5U4 L. V. Rectifier 
CR201 1N64 Video Detector 

(Germanium Diode) 

REMOVAL OF SAFETY 

GLASS ESCUTCHEON 
Should it be necessary, the safety glass is removable 

from the front of this instrument. The glass is fittéd 
into slots in the chassis mounting shelf and the sides of 
the cabinet. It is held firmly in place at the top by a 
removable wood strip. 

TO REMOVE THE GLASS: 
1. Remove the small wood screw from the wood strip 

at the top of the safety glass and remove the strip. 
2. Slide the glass to the right until it is free of the 

cabinet slot at the left of the cabinet. 
3. Slide the glass upward until it is free of the bot-

tom slot and tilt the glass forward at the left. 
Note: A small rubber suction cup (such as a CRT 
H.V. anode cup) can be used to assist in removing 
the glass from the cabinet. 
To replace the glass the above procedure should be 

followed in reverse. 

V501 6AL5 

V502 12AU7 

Removing the Picture Tube 
From the Cabinet 

CAUTION — Due to the weight and bulk of the 27" 
CRT it is recommended that more than normal pre-
cautions be exercised in handling. One suggested pro-
cedure to facilitate removal of the CRT is to first place 
the instrument face down on the floor, using a heavy 
blanket or other padding to protect the cabinet, then 
proceed with the removal of the CRT as outlined below. 
Using this method one man can remove the tube with-
out assistance. 
To Remove the CRT: 

1. Remove the cabinet rear door assembly ( held in 
place by twelve ( 12) wood screws). 

2. Remove the CRT socket from the CRT base. 
3. Disconnect the Deflection Yoke Cable. 
4. Disconnect the H.V. Anode Connector from the 

CRT. 
5. Remove the rear braces from the deflection yoke 

support assembly. 
6. Remove the four (4) nuts which fasten the front 

CRT strap assembly to the cabinet. NOTE: Un-
less the instrument is in the face down position ( as 
described above) the CRT should be supported from 
the rear while the mounting nuts are being re-
moved. 

7. Lift the tube out of the cabinet tilting it slightly 
to avoid striking the H.V. Section of the TV Chas-
sis. 

After removing the CRT assembly from the cabinet 
place it face down on a pad ( to protect the CRT face) 
and remove the Ion Trap, Focus Magnet and Deflection 
Yoke. When installing a new CRT be certain that the 
rubber collar, which is used to hold the deflection yoke 
in place against the bell of the tube, is solidly in place. 

REMOVE 5 WOOD SCREWS H.V. ANODE CAP 

Removing the Chassis 
From the Cabinet 

The chassis used in this model is bolted, to a sliding 
skid which fits in grooves provided in the cabinet con-
struction. For maintenance the chassis can be removed 
from the rear of the instrument as follows: 

1. Remove the control knobs from the front of the 
instrument. 

2. Remove the cabinet rear door assembly (held in 
place by twelve ( 12) wood screws). 

3. Remove the Antenna Terminal strip ( fastened to 
cabinet by two ( 2) wood. screws). 

4. Remove the CRT Socket from the CRT base. 

5. Disconnect the Deflection Yoke Cable. 

6. Disconnect H.V. Anode Connector from the CRT. 

7. Remove the Speaker plug from the TV chassis. 

8. Remove the wood screws which fasten the chassis 
mounting skid to the cabinet (four screws at the 
rear and one at the front near the R-F Unit.) 

9. Slide the chassis on the sliding skid from the rear 
of the instrument. 

10. Remove the wooden skid from the chassis to facili-
tate service. 

To replace the chassis in the cabinet, follow this pro-
cedure in reverse. Make certain that all interconnect-
ing cables are properly connected and see that the 
chassis and sliding skid are securely fastened. 

REMOVE 4 CRT MOUNIINC- NUTS 

REMOVE CRT REAR IIRACE 

3
9
V
d
 A
l
 H
1
1
1
0
M
S
N
â
V
A
-
1
2
1
V
H
3
d
V
D
 

0 John Ir. Rider MODFL 12F272M, Ch. CT-74 



MODEL 12F272M. Ch. 

SET-UP ADJUSTMENTS 

Final adjustment of the various secondary ( or set-up) 
controls should be made at the time of installation of 
the receiver. The receiver should be given a thorough 
operating test at the same time, and, of course, the 
owner should be instructed as to the operation of the 
various controls on the front panel. The owner should 
be cautioned that the secondary controls should be ad-
justed only by an experienced television service man. 

Adjustments of the Horizontal A.F.C. circuits and set-
ting the Local Oscillator of the R.F. Tuner should he 
made as outlined 

Preliminary Checks: 
1. Remove the cabinet back and connect the receiver 

to an AC source, using a "cheater cord" ( A line 
cord that can be plugged into the AC Interlock 
receptacle on the rear of the chassis). 

2. Turn the receiver on and, adjust the Shading and 
Contrast controls to approximately half rotation. 
If a raster is not seen after allowing time for the 
tubes to warm up, immediately adjust the Ion 
Trap Magnet to obtain a raster. Upon obtaining a 
raster, continue to adjust the magnet (by sliding 
back and forth and rotating about the neck of the 
CRT) to obtain maximum brightness. 

3. Check to see that the Deflection Yoke is flush 
against the bell of the CRT. If the raster is tilted, 
rotate the yoke to correct the tilt. 

4. Connect the lead wire from an antenna to the 
terminals on the rear of the set. Be sure to remove 
the lead wire from the "built-in" antenna from 
these terminals when using an outside antenna. 

5. Set the Channel knob to a channel on which a pro-
gram is being transmitted. 

6. Adjust the Fine Tuning and Contrast controls to 
obtain the best reception. Tune for the sharpest 
detail in the picture, but not necessarily the bright-
est picture or loudest sound. 

7. Adjust the Shading control for the desired bright-
ness and the Volume control for the desired vol-
ume. Check the Sound quality. 

8. Adjust the Vertical Hold control if the picture rolls 
vertically. 

Picture Centering and Focus: 
9. To center the picture on the CRT screen move the 

centering handle on the Focusing Magnet. 

CENTERING HANDLE BEAM CORRECTOR MAGNET 

If proper horizontal centering cannot be obtained 
with this adjustment, check the Horizontal Phasing Ad-
justment as outlined under "Adjustment of Horizontal 
A.F.C. Circuit." 

10. To provide over all good focus adjust the Focuser 
adjustment which extends from the rear of the 
Focusing Magnet. The magnet should be approxi-
mately '2 inch from rear of the yoke. 

ADJUSTMENT OF HORIZONTAL 
A.F.C. CIRCUIT 
There is no Horizontal Hold front panel control pro-

vided on this chassis. The picture should lock in synchron-
ism automatically when switching from channel to channel. 
In event, however, that adjustment of this circuit is re-
quired, because of tube or component replacement, the fol-
lowing procedure should be followed: 

1. Remove the Horizontal A.F.C. Detector Tube ( 6AL5) 
from its socket and adjust the Horizontal Frequency 
slug until 'the picture is syncronized horizontally. 
When properly adjusted the picture will move slowly 
back and forth horizontally with one vertical blanking 
bar. 

2. Re-insert the 6AL5 tube, and as soon as the tube 
reaches its normal operating temperature, the picture 
should fall in sync. 

3. After making the frequency adjustment, check the 
horizontal phasing. This can best be done by decenter-
ing the picture so that the right hand edge of the ras-
ter is visible. Adjust the Shading control for maxi-
mum brilliance and reduce the Contrast control until 
the raster edge can be seen. There should be approxi-
mately 3/16 inch between the edge of the raster on 17 
inch tubes and 1/4 inch on 21 inch tubes. If the pic-
ture is out of phase, adjust the Horizontal Phasing 
"slug" on the rear of the chassis. 

If considerable amount of change is required in the 
phasing adjustment, it may be necessary to re-adjust the 
horizontal frequency as in Step 1, above. 

Picture Size and Linearity: 
11. Adjust the Horizontal Drive and Width controls to 

obtain the proper picture width and horizontal 
linearity. The Horizontal Drive control should be 
adjusted first to provide maximum scan and then 
the Width control should be used to adjust for the 
proper horizontal size. If a vertical white line ( or 
lines) appears in the picture, back off the Hori-
zontal Drive control slightly. 

12. Adjust the Height and Vertical Linearity controls 
to obtain proper height and vertical linearity. It 
may be necessary to adjust the Vertical Hold con-
trol while making these adjustments, if the picture 
should roll. ( Refer to "Beam Corrector Magnet 
Adjustment"). 

WING SCREWS FOCUSER ION TRAP MAGNET 

Final Check: 
13. In sequence, set the Channel knob to all channels 

on which reception is obtained. Adjust the re-
ceiver for operation as outlined in the Owner 
Operating Instructions. Check the quality of re-
ception, picture and sound on all available TV 
stations in the area. 

NOTE: If a degree of "background noise" is noticed 
on moderate signals the AGC Differential Con-
trol ( switch on rear chassis apron) should be 
placed in the DOWN position. If no back-
ground noise is apparent with the switch in 
the UP position, it should be left in this 
position. 

14. Recheck the focuser adjustment and Ion Trap 
Magnet setting for good picture focus. 

15. Check to see that the best reception is obtained on 
all channels with the Fine Tuning control set to 
the approximate center of its range. This can be 
obtained by making the adjustments outlined under 
"Oscillator Adjustments Using a TV Signal 

16. Remove the "cheater cord" and replace the cabinet 
back. 

OSCILLATOR ADJUSTMENT USING 
A TELEVISION SIGNAL 
1. Turn set on and allow sufficient time for set to reach 

normal operating temperature. 
2. Turn Channel selector to the channel to be adjusted 

and adjust Shading, Contrast and Volume controls for 
normal sound and picture. Set the Fine Tuning con-
trol to the midpoint of its range. 

3. Remove Channel and Fine Tuning knobs and adjust 
the oscillator slug for that channel, using a small non-
metallic screwdriver. When the CHANNEL selector is 
set for a particular channel, the oscillator "slug" for 
that channel is accessible through a small hole in the 
front of the tuner chassis. 

Adjust the oscillator slug for the clearest and sharpest 
detail in the picture. At this point the sound should be 
best, but not necessarily the loudest. 

NOTE: BE CAREFUL NOT TO TURN THE SLUG TOO 
FAR, AS IT MAY FALL COMPLETELY OUT OF 
ITS MOUNTING. 

ALIGNMENT 

General Information 
Before attempting either complete or partial alignment 

of the receiver circuits it is recommended that all of the 
alignment data included here be read thoroughly. After 
becoming familiar with the procedure it will probably be 
necessary to refer to the alignment charts only. Note that 
there are two methods given for alignment of the I-F 
Stages. The method to be used will depend upon the type 
of equipment available. If a Sweep Generator having a 
40 - 50 MC range is not available, the I-F Stages (with 
exception of the over-coupled transformer) can be accu-
rately aligned with a Signal Generator having a 40-50 MC 
range and a VTVM. In this case the over-coupled stage 
can be aligned while observing the over-all R-F, I-F curve 
on a channel which is known to have a fairly flat response. 

A suggested list of Test Equipment needed for proper 
alignment of the receiver is listed here. Under no circum-
stances should alignment be attempted without the proper 
equipment. When connecting the test equipment to the 
various points in the receiver, be certain that a good con-
nection is made and that the leads are as short as possible. 

R-F 

Beam Corrector Magnet Adjustment 
Adjust the Height Control so that the top and bottom 

edges of the raster are just visible and check to see if 
the raster lines near the top and bottom are sufficiently 
straight. If the lines are bent adjust the two Beam 
Corrector Magnets ( attached to the CRT metal support 
ring, one above and the other below the bell of the CRT) 
to remove the bend. These magnets are adjusted at the 
factory and should not require re-adjustment unless 
they have been accidently bent out of position. 

These magnets can be adjusted by moving them closer 
to or further from the bell of the CRT or by moving 
them from side to side. As the magnet is moved closer 
to the tube, the raster lines will be pulled toward the 
magnet. Likewise as the magnet is moved away from 
the tube, it will have less effect on the raster lines. If 
the magnets have been shifted either to the left -or 
right, an irregular bend may appear in the raster lines 
near the top or bottom. 

INSTRUCTIONS 

AMPLIFIER 
1. Connect the sweep generator output cable to the re-

ceiver antenna input terminals through the proper 
terminating network. If the sweep generator used has 
a 300 ohm balanced output use the matching pad 
shown in Figure 1A. For other generators use the 
proper values of Ro and R, for the output cable im-
pedance of the particular generator. Adjust the genera-
tor to swoop Channel 10. 

2. Couple an accurately calibrated marker generator into 
the antenna input to provide picture and sound carrier 
markers. In most cases the marker generator can be 
connected across the sweep generator terminals. A 10K 
isolating resistor should be used in series with the 
marker output cable. Maintain the output of the marker 
generator at a low level to prevent distortion of the 
response curve. 

3. Connect the oscilloscope ( high side) through a 10K 
isolating resistor to the test point ( small wire loop) 
on top of R-F Tuner Chassis. If necessary to provide 
a clean trace on the scope, connect a 270 uuf. ( approx. 
value) capacitor across the vertical input terminals of 
the scope. 

4. Remove the AGC Amplifier tube ( V401, 6AU6) and 
connect a bias source ( see note 2 of Video I-F Align-
ment) from terminal 2 of the R-F, I-F Chassis Power 

•10,•• 
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Figure 1 
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In alignment of the R-F Amplifier in particular the Sweep 
Generator must be properly terminated in order to pre-
vent distortion of the response curve caused by reflections 
and losses on the lines. All equipment used must be ade-
quately grounded on the receiver chassis. Always allow 
sufficient time for both test equipment and receiver to 
warm up before starting the alignment. 

Test Equipment Specifications 
1. R-F Sweep Generator 

a. Frequency Ranges 
4.5 Mc with .5 and 2 MC Sweep Width, 40 - 50 MC 
with approximately 10 MC Sweep Width 50 - 90 
MC, 170 - 220 MC with at least 10 MC Sweep Width. 

b. Constant Output within the sweep range. 
c. Signal Output not less than 0.1 volt maximum. 

2. Marker Generator 
a. Frequency Ranges 

41.25 - 47.25MC I-F Markers 
55.25 - 215.75MC Picture Sound Carrier Markers 
4.5 MC Sound I-F and 4.5 MC Trap 

b. Modulated Signal over I-F Range (optional) 

ALIGNMENT 
Cable Plug to chassis. Set the bias on terminal 2 at 

-3 volts. 
5. Remove the 1st I-F Amplifier tube (V201) and detune 

the mixer plate transformer, T101. 
6. Set the receiver Channel Selector for Channel 10. A 

trace should appear on the scope similar to that shown 
in Figure 2. Adjust the trimmers C117, C107 and 
C111 on top of the R-F Tuner Chassis for maximum 
amplitude and to locate the sound and picture carrier 
markers within the limit shown in Figure 2. 

7. Adjust the sweep and marker generators progressively 
for each channel. Check the response curve obtained on 
each channel. The curve should be within the follow-
ing limits: neither side of the curve should be down 
more than 30% and the valley of the curve should not 
be down more than 30% of the total amplitude. If the 
response of a particular channel does not come within 
these limits, check to see that the correct coils for that 
channel are being used and try replacing the antenna 
coil for that channel. As a final step, a compromise 
can be made by adjusting the trimmer C117, C107 and 
C111 to improve the response of the channel that is off. 
The response on all other channels should then be re-
checked to determine the extent to which they were 
affected by the compromise. 

Figure 2 
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R-F AMPLIFIER ALIGNMENT CHART 

Step 
No.: 

Set 
Sweep 
Generator 
to: 

Set 
Marker 
Generator 
to: 

Connect 
Generator 
Output 
Cable to: 

Connect 
Oscilloscope 
to: 

Set 
Channel 
Selector 
to: 

Adjust Refer 
to 
Note/s: 

1 Sweep 193.25MC Channel C117, C107 1, 2, 3, 4, 6 
Channel 10 197.75MC 10 & C111 for 

Maximum 
Amplitude 
& location 
in Fig. 2. 

2 Sweep 
Channel 13 

211.25MC, 
215.75MC 

Channel 
13 

3 Sweep 205.25MC Channel 
Channel 12 209.75MC 12 

4 Sweep 199.25 MC Channel 
Channel 11 203.75MC Receiver Test Point 11 Check 

5 Sweep 
Channel 9 

187.25MC, 
191.75MC 

Antenna 
Input 

on 
R-F Tuner 

Channel 
9 

Response 
Curve on 

6 Sweep 
Channel 8 

181.25MC, 
185.75MC 

Terminals through 
10K Resistor 

Channel 
8 

all 
Channels 

7 

7 Sweep 
Channel 7 

175.25MC, 
179.75MC 

Channel 
7 

8 Sweep 
Channel 6 

83.25MC, 
87.75MC 

Channel 
6 

9 Sweep 
Channel 6 

77.25MC, 
81.75MC 

Channel 
5 

10 Sweep 
Channel 4 

67.25MC, 
71.25MC 

Channel 
4 

11 Sweep 
Channel 3 

61.25MC, 
65.75MC 

Channel 
3 

12 Sweep 
Channel 2 

55.25MC, 
59.75MC 

Channel 
2 

LOCAL OSCILLATOR ALIGNMENT 

1. Connect the sweep generator output cable to the re-
ceiver antenna input terminals through the proper 
terminating network. If the sweep generator used has 
a 300 ohm balanced output use the matching pad shown 
in Figure 1A. For other generators use the proper 
values of R. and RI for the output cable impedance 
of the particular generator. Adjust the generator to 
sweep Channel 13. 

2. Couple an accurately calibrated marker generator into 
the antenna input to provide picture and sound carrier 
markers for Channel 13. 

3. Connect the oscilloscope ( high side) through a 10K 
isolating resistor to the junction of R219 and pin 2 of 
V205A. 

4. Remove the AGC Amplifier tube (V401, 6AU6) and 
connect a short test lead from pin 2 of the R-F, I-F 
Chassis Power Cable plug to chassis. This places the 
R-F Amplifier bias at zero. Also, connect a bias bat-
tery (a 4.5 Volt battery with a 1K pot connected across 
its terminals can be used), negative side to terminal 3 
of the same plug and positive side to chassis. Adjust 
the pot to provide - 3 volts bias at terminal 3 of the 
R-F, I-F Chassis Power Cable plug. 

5. Set the Channel Selector to Channel 13 and check the 
response curve obtained against the ideal curve shown 

Figure 3 

in Figure 4. If the shape of the curve is not within 
these limits, it will be necessary to repeat the R-F and 
I-F Amplifier Alignments. The R-F and I-F Amplifiers 
must be properly aligned before the oscillator adjust-
ments can be correctly made. 

6. Set the Fine Tuning control to the approximate center 
of its mechanical range and leave it set in this position 
for the entire alignment. 

7. Adjust thé individual oscillator "slug" for Channel 13 
to properly position the markers on the curve. This ad-
justment should be made with a non-metallic screw-
driver having an 1,43 inch blade approximately. If one 
of the slugs should "fall into" the coil form, first re-
move the metal shield which covers the lower portion 
of the turret ( to remove the shield pull down at 
the front and slide it out of its hinges at the rear) 
and then remove the particular oscillator coil from the 
turret. To reposition the slug, move the slug retaining 
spring aside and tap the coil until the slug slides for-
ward, then replace the spring so that the slug is held 
in place. Replace the coil in the turret and proceed 
with its alignment. 

8. Set the sweep and marker generators, progressively 
for each channel and check the position of the markers 
on the curves. Adjust the individual oscillator "slug" 
wherever necessary to properly locate the markers. 
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LOCAL OSCILLATOR ALIGNMENT CHART 

Step 
No. 

Set 
Sweep 
Generator 
to: 

Set 
Marker 
Generator 
to: 

Connect 
Generator 
Output 
Cable to: 

Connect 
Oscilloscipe 
to: 

Set 
Channel 
Selector 
to: 

Adjust Refer 
to 
Note/s: 

1 Sweep 211.25MC, Channel Channel 13 
Channel 13 215.75MC 13 Oscillator 

Slug 
2 Sweep 205.25MC, Channel Channel 12 

Channel 12 209.75MC 12 Oscillator 
Slug 

3 Sweep 199.25MC, Channel Channel 11 
Channel 11 203.75MC 11 Ose. Slug 

4 Sweep 193.25MC, Channel Channel 10 1,23 
Channel 10 197.75MC 10 Ose. Slug . 

5 Sweep 187.25MC, Junction Channel Channel 9 4, 5, 6 
Channel 9 191.75MC Receiver of R219 9 Ose. Slug 

6 Sweep 181.25MC, Antenna and pin Channel Channel 8 7 
Channel 8 185.75MC Input 2 of V205A 8 Om Slug 

7 Sweep 175.25MC, Terminals through Channel Channel 7 
Channel 7 179.75MC 10K Resistor 7 Ose. Slug 

8 Sweep 83.25MC, Channel Channel 6 
Channel 6 87.75MC 6 Ose. Slug 

9 Sweep 77.25MC, Channel Channel 5 
Channel 5 81.75MC 5 Osc. Slug 

10 Sweep 67.25MC, Channel Channel 4 
Channel 4 71.75MC 4 Osc. Slug 

11 Sweep 61.25MC, Channel Channel 3 
Channel 3 65.75MC 3 Ose. Slug 

12 Sweep 55.25MC, Channel Channel 2 
Channel 2 59.75MC 2 Osc. Slug 

NOTE: The individual oscillator slugs are accessible from the front of the cabinet, therefore, if the R-F and I-F circuit 
are properly aligned, "touch up" of the oscillator alignment on any channel can be accomplished without remov-
ing the chassis from the cabinet. For further information, refer to "Oscillator Alignment Using a TV Signal" 
on Page 3. 

VIDEO I-F ALIGNMENT 

1. Connect the sweep generator output cable (properly 
terminated in its characteristic impedance) to pin 1 
of V201 (grid of 1st I-F Amplifier) through a .001 
ufd. isolating capacitor and adjust it to sweep from 
40 to 50 MC. If a separate marker generator is used 
it should be coupled to the same point through a 10K 
resistor. 

2. Remove the AGC Amplifier tube (V401, 6AU6) and 
connect a bias source from terminal 3 of the R-F, I-F 
Chassis Power Cable plug to chassis. A bias source 
may be obtained from a 4.5 volt battery with a 1K 
pot connected across its terminals. Connect the posi-
tive end of the battery to chassis ground and connect 
the arm of the pot to terminal 3 of the R-F, I-F plug. 
Connect a VTVM to terminal 3 of the plug and adjust 
the pot for a minus 3 volt reading on the VTVM. 

3. Connect the oscilloscope high side to the junction of 
R219 and pin 2 of V205A through a 10K isolating 
resistor. 

4. Check the response curve for evidence of local oscil-
lator influence by adjusting the fine tuning control. 
If the shape of the curve changes, switch to another 
channel where oscillator influence is not present or 
else adjust the Channel Selector so that it is between 
channels. 

5. Adjust the marker generator to provide a marker at 
41.25 MC and adjust the top slug of T202 (Co-Chan-
nel Sound I-F Trap) for minimum response at the 
marker frequency. This adjustment may be made 
easier by running the sweep generator output high 
so that the trap "dips" are easily visible. 

6. Adjust the marker generator to 47.26 MC and adjust 
the top slugs of T203 and T204 (Adjacent Channel 
Sound I-F Traps) for minimum response at the 
marker frequency. 

7. Reduce the sweep generator output so that a normal 
curve is seen. Adjust the marker generator to 42.65 
MC and then adjust the bottom slugs of T202 and 
T204 to obtain maximum amplitude of the 42.65 MC 
marker. 

8. Adjust the marker generator to 45.3 MC and adjust 
the bottom slugs of T203 and T205 to obtain maximum 
amplitude of the 45.3 MC marker. To obtain access 
to the bottom slug of T205 remove the contrast con-
trol from the front panel. Use a thin blade alignment 
tool for the adjustment. 

9. Connect the sweep and marker generators to the test 
point on the R-F Tuner through a .001 ufd., isolating 
capacitor. Set Channel Selector to Channel No. 9. If 
the available equipment allows, markers at both 42.25 
MC and 45.75 MC should be provided simultaneously. 

10. Adjust the overcoupled I-F circuit, T101 (on top of 
the R-F Tuner) and the bottom slug of L211 to ob-
tain a curve similar to that shown in Figure 5. With 
certain types of sweep generators this method is not 
usable due to the spureous response curves obtained on 
the scope which are caused by the various harmonic of 
the generator. Under these conditions the over-
coupled stage should be aligned as in step 6 of alter-
nate method of I-F alignment. The 42.25 MC marker 
must fall within 30% to 70% of maximum amplitude 
of the curve on one side and the 45.75 MC marker must 
fall within 40% to 60% of maximum on the other side. 
The valley of the curve should not exceed 10% and the 
tilt should not be greater than -I- or - 10%. A 45 MC 
marker should fall within 5% of maximum amplitude 
on the high frequency side of the curve. 

.dorme.  

VALtr I.I.AIT % 

42. 
(3•4 602- 4$.75 NC 

(4•2- Set) 

13.0 MC 

41.2S 

-so 

Figure 5 
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MODFL 12F272M. Ch. CT-74 

VIDEO I-IF ALIGNMENT CHART VIDEO I-F ALIGNMENT CHART (ALTERNATE METHOD) 

Step 
No. 

Set 
Sweep 
Generator 
to: 

Set 
Marker 
Generator 
to: 

Connect 
Generator 
Output 
Cables to: 

Connect 
Oscilloscope 
to: 

Adjust Refer 

1. 

Sweep 
from 
40 to 50MC 

41.25MC 

pin 1 of 
V201 (grid 
of 1st I-F 
Stage) 
through 
a .001 ufd. 
capacitor 

Junction of 
R219 and 
pin 2 of V205A 
through a 10K 
resistor 

Top slug of 
T202 for min. 
response at 
41.25MC 

1, 2, 3, 4 

2. 47.25MC Top slugs of 
T203 & T204 
for min. re-
sponse at 
47.25MC 

1, 2, 4, 6 

3. 42.65MC 
Bottom slugs . 
of T202 & 
T204 for max. 
amplitude of 
marker 

1, 2, 4, 7 

4.•15.3MC 
Bottom slugs 
of T203 & 
T205 for max. 
amplitude 
of marker 

1, 2, 4, 8 

5. Repeat Steps 1 & 2 
after completing 
Steps 3 & 4 

6. 42.25MC 
45.0 MC 
45.75MC 

Test Point 
on R-F Tuner 
through a 
.001 ufd., 
capacitor 

T101 (on top of 
R-F tuner) and 
Bottom slug of 
L211 for curve 
shown in Fig. 5 

2, 4, 9, 10 

1. 

ALTERNATE METHOD OF VIDEO I-F ALIGNMENT 

Connect the signal generator output cable to pin 1 
of V201 through .001 ufd., isolating capacitor. If an 
oscilloscope is used for indication, the generator should 
be AM modulated with a 400 c.p.s. signal. 

2. Set the bias at the I-F grids to minus 3 volts ( refer 
to note 2 of Video I-F Alignment). 

3. Connect the VTVM to the junction of R219 and pin 2 
of V205 through a 10K resistor. 

4. Set the signal generator to 41.25 MC and adjust the 
top slug of T202 for minimum indication on the VTVM. 

5. Set the signal generator to 47.25 MC end adjust the 
top slugs of T203 and T204 for minimum indication 

• on the VTVM. 
6. Set the signal generator to 42.65 MC and adjust the 

bottom slugs of T202 and T204 for maximum indica-
tion on the VTVM. 

7. Set the signal generator to 45.3 MC and adjust the 
bottom slugs of T203 and T205 for maximum indica-
tion on the VTVM. To obtain access to the bottom 
slug of T205, remove the Contrast Control from the 
front panel. Use a thin blade alignment tool for this 
adjustment. 

8. Connect the Sweep Generator output cable to the re-
ceiver antenna input terminals through the proper 
terminating network. ( Refer to note 1 of R-F Ampli-
fier Alignment). 

9. Connect the marker generator to pin 1 of V201 
through a .001 ufd., capacitor. 

10. Set the I-F Bias to minus 3 volts ( Refer to Note 2 
of Video I-F Alignment). 

11. Connect the oscilloscope high side to the junction of 
R219 and pin 2 of V205A through a 10K resistor. 

12. Set the receiver Channel Selector to Channel 12 and 
adjust the sweep generator to sweep Channel 12. A 
curve should appear on the scope similar to that 
shown in Figure 6. The marker generator should 
be adjusted to provide markers at 42.25 MC and 
45.75 MC. 

13. Adjust T101 (on top of the R-F Tuner) and the 
bottom slug of L211 for location of the markers as 
stated in Note 10 of Video I-F Alignment. 

Figure 6 

SOUND (4.5MC) I-F ALIGNMENT 

1. Connect the sweep generator output cable to the junc-
tion of L205 and R218 through a .001 ufd., isolating 
capacitor and adjust it for 1 MC sweep, with center 
frequency at 4.5MC. 

2. If a separate marker generator is used it may be 
coupled to the sweep generator cable through a 10K 
isolating resistor. The marker must be accurately 
calibrated at 4.5MC. 

3. Connect the oscilloscope ( high side) to the junc+ion of 
R306, R307 and C310. 

4. Adjust L301 for maximum amplitude of the response 
curve such as shown in Figure 7. 

5. Adjust the secondary (top) of T301 to center the mark-
er on the curve and to provide as straight a slope as 
possible between the negative and positive peak. 

6. Adjust the primary (bottom) of T301 for maximum and 
equal amplitude of the peaks. Remove the Volume Con-
trol from the front panel and insert a long "thin blade" 
alignment tool through the mounting hole for this ad-
justment. 

7. Recheck the adjustment of L301 for maximum ampli-
tude and also the adjustment of T301 ( secondary) to 
center the marker on the curve. 

Figure 7 

4.4 NC 

4.i NC 

RATIO DEI 
•S• CURVE 

Step 
No. 

Set 
Sweep 
Generator 
to: 

Set 
Signal 
Generator 
to: 

Connect 
Generator 
Output 
Cables to: 

Connect 
Oscilloscope 
or VTVM to: 

Adjust Refer 
to 
Note/s 

1. 41.25MC Top slug of T202 
for minimum 
indication. 

1, 2 

2. 47.25MC 
Pin 1 of 
V201 (grid 
of 1st I-F 
Stage) 
through a 
.001 ufd., 
capacitor 

Junction of 
R219 and 
pin 2 of 
V205A 
through 
10K 
resistor 

Top slug of T203 
& T204 for mini-
mum indication. 

Bottom slugs of 
T202 it T204 for 
Maximum indica-
tion. 
Bottom slugs of 
T203 & T205 for 
Maximum indica-
tion. 

1, 2 

3. 
42.65MC 1, 2 

4. 45.3 MC 1, 2, 7 

5. Repeat Steps 1 and 2 after completing Steps 3 and 4. 

6. • Sweep 
Channel 
12 

Markers at 
42.25MC, 
45.0 MC, 
45.75MC 

See Notes 
8 and 9 

Junction of 
R219 & pin 
2 of V205A 
through 
10K resistor 

T101 (on top of 
R-F Tuner) and 
Bottom Slug of 
L211 for curve 
shown in Fig. 6. 

8, 9, 
10, 11, 
12 

(ALIGNMENT INSTRUCTIONS CONT.) 

SOUND (4.5MC) I-IF ALIGNMENT CHART 

Step 
No.: 

Set 
Sweep 
Generator 
To: 

Set 
Marker 
Generator 
To: 

Connect 
Generator 
Output Cables 
To: 

Connect 
Oscilloscope 
Vertical 
input Cable To: 

Adjust: Refer 
To 
Note/s: 

1. 

4.5 MC 
1.0 MC Sweep 

4.5MC Junction of L205 
& R218, Ground 
Side to Chassis 

Junction of 
R306, 307 & 
C310. Ground 
Side to Chassis 

L301 for Maximum 
Amplitude of Curve 
Figure 7. 

1, 2 

2. 

Secondary (tool of 
T301 to center 
Marker. 

1, 2, 5 

3. 

Primary (bottoml 
of T301 for equal 
amplitude of peaks 

1, 2, 6 

4. 

L301 for Maximum 
Amplitude and 
s metr of curve 

1, 2 

5. 

Secondary of T301 
to center Marker. 1, 2 

4.5MC TRAP (L208) ADJUSTMENT 

1. Connect the sweep generator to the junction of L206 
and R218 and adjust it for 2MC sweep width at 4.5MC. 

2. If a separate marker generator is used, it may be 
coupled to the sweep generator cable through a 10K 
resistor. The marker must be accurately calibrated 
at 4.5MC. 

3. Connect the detector network to the CRT grid lead 
(as shown in Fig. 8), and connect the scope cable to the 
output of the detector network. 

4. Adjust L208 (located near V206) for minimum ampli-
tude at the 4.5MC marker. The curve should be similar 
to that shown in Figure 9. 

4.5MC TRAP (L208) ADJUSTMENT CHART 

Step Set Set Connect Connect Adjust: Refer 

No.: Sweep Marker Generator Oscilloscope To 

Generator Generator Output Cables Vertical Note/s: 

To: To: To: Input Cable To: 

1. 4.5MC 4.5MC Junction of To Detector L208 slug for 

(2MC sweep) L205 & R218. 
Ground side 
to chassis 

Network as 
shown in 
Figure 8 

minimum ampli- 
tude at 4.5MC 
Marker 

1, 2, 3, 4 

1011.4 
" TO SCOPE 

Figure 11 

4.SMC 

Figure 9 
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V302 
6AL5 

T301 
(4 5MC) 

V 301 
6 AV 6 

L 301 
(4.5 MC) 

V205 
6X8 

CR201 
IN64 

(INSIDE CAN) 

T 205 

✓ 204 
6CB6 

T204 
147.25MC 
I TRAP / 

V203 
6CB 6 

T 203 
47.25MC\ 
1 TRAP I 

✓ 202 
6 CB6 

T202 
(41. 25MC \m=" 
I TRAP I 

V201 
6CB6 

o 
V102 
6J6 

L211 

T 101 

TOP VIEW CHASSIS LAYOUT 
CT- 74 

Location of Components, Tubes and Alignment Adfustments 

V303 
6AV6 

C 
C602A602B 

C602G 

G 107 

V 304 
6AQ5 

SPEAKER 
SOCKET 

V 206 
6AQ5 

V101 
6BQ7 

YOKE 
5ocKET 

S 20 

G 117 V403 
66E6 

V 601 
5U4G 

V507 
6V6 

V 404 
I2AT7 

T 504 

V602 
5 U4G 

V509 
6 AX4GT 

v5-10 
EdiX4GT 

T 601 

V503 
6C06 

V 401 
6AU6 

V 505 
I B3GT 
(INSIDE 
RV CAGE ) 

V 501 
6 AL 5 

V 502 
I 2 AU 7 

C 603A 
C 603B 
G 603C 

C 601A 
C 601 B 
C 601 C 
C 601 D 

V 506 
6C4 

TUBE SOCKET VOLTAGE CHART 
CHASSIS CT- 74 

TUBE SOCKET TERMINALS 

Tube Type 
& Ref. No. 

Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

V101 (6BQ7) 171 .5 .2 6.3AC 0 265 141 141 0 

V102 (6J6) 95 105 6.3AC 0 -5.3 -4 0 - - 

V201 (6CB6) -4.5 1 0 6.3AC 150 125 0 - - 

V202 (6CB6) -4.5 1 0 6.3AC 145 125 0 - - 

V203 (6CB6) 0 2.0 0 6.3AC 135 138 0 - 

V204 (6CB6) 0 2.0 0 6.3AC 154 148 0 - - 

V206 (6X8) 0 -1 120 6.3AC 0 0 -.9 130 130 

V206 (6AQ5) 9 to 1 20 to 10 0 6.3AC 285 to 
260 

135 N.C. - - 

V207 ( CRT) Pin 1 

0 

Pin 2 
-23 to 

.5 

Pin 6 
320 

Pin 10 
370 

Pin 11 
155 to 
26 

Pin 12 
6.3AC 

HV Anode 
15KVt 

V301 (6AU6) -5 0 0 6.3AC 140 140 .2 - - 

V302 (6AL5) 9 -9 6.3AC 0 2 0 1.6 - - 

V303 (6AV6) , -.6 0 0 6.3AC .5 .5 84 - - 

260 0 - - V304 ( 6AQ5) N.C. 16 0 6.3AC 250 

V401 (6AU6) 27 61 to 
115 

."1)/- 
0.AC 

135 
.3AC 

2.6 to 
2.8 

310 61 to 
120 

- - 

V402 (6BA6) -.3 0 0 6.3AC 30 91 ° 

V403 (6BE6) -.7/0' 0 0 6.3AC 12 20/12' -15/--13" -- -- 

V404 ( 12AT7) 275 0 3.4 0 0 150 -.1 0 6.3AC 

V501 (6AL5) 9.6 -8.5 6.3AC 0 0 0 -8.5 - - 

V502 ( 12AU7) 205 -44 0 0 0 260 -22 .2 6.3AC 

V503 ( 6C06) N.C. 6.3AC N.C. 205 -23 19 0 • CAP 
HV Pulse 
Do Not 
Measure 

V504 ( 6W4) N.C. N.C. 540 N.C. 290 N.C. 140 
..3AC 

140 
OAC 

V505 ( 1B3) N.C. - N.C. N.C. N.C. N.C. - N.C. CAP 
11V Pulse 
Do Not 
Measure 

V506 ( 6C4) 5.2 to 

140 

N.C. 6.3AC 0 5.4 to 

140 

-2.5 to 

-38 

0 - - 

V507 (6V6) N.C. 0 310 to 
255 

315 to 
290 

0 to 
-10 

N.C. 6.3AC 44 to 
20 

- 

V601 (6U4) N.C. „.„8.3.,?..,./ . N.C. 
11AC 

-__-_?1 ,----- 
05AC 

N.C. -9 
305AC 

N.C. 330 
SAC 

- 

V602 (5U4) N.C. 330 N.C. 
1AC 

....- ; Ce ..../ 
05AC 

N.C. - 
...„..--- 05AC 

N.C. 330 
SAC 

- 

*Values obtained on chassis coded "D-3" or earlier with the noise limiting switch in the ' OFF" position. 

tMeasured with zero brilliance 

MEASUREMENT CONDITIONS 

All voltages measured with no signal input on a vacuum tube voltmeter from tube socket pin to chassis unless other-
wise indicated. All voltages should be within ± 20% of the above stated values with line voltage of 117 volts, 60 cycle AC. 
Voltages on V206 vary with setting of Contrast. Voltages on V401 vary with setting of AGC Set. Voltages on V507 and 
V506 vary with settings of Vert. Hold, Vert. Lin. and Height. Voltages on V207 vary with setting of Shading. 
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MODEL 12F272M, Ch. CT- 74 

PARTS LIST 

RESISTORS 

All Resistors are 1/2 watt 10% unless otherwise noted. 

Ref. No. Description Part No. List 
R547 6.8 ohm 650101A-22 ....$ .10 
R202, 208 
517 47 ohm  1229-470   .10 

R317  68 ohm  299-680   .10 
R306 120 ohm 5r/r  1228-121   .15 
R213, 217 150 ohm  229-151   .10 
R518 180 ohm 4W 650101A-25 .....40 
R206, 210 
215 220 ohm  3229-221   .10 

R508, 526, 528, 
527 470 ohm  1229-471   .10 

R225, 315.....680 ohm 1W  3232-681   .15 
R440 .820 ohm  3229-821   .10 
R303, 305, 507, 441 

 1000 ohm  3229-102   .10 
R221 1200 ohm  3229-122   .10 
R602 1750 ohm 14.2W, W.W 750288A-7   .85 
R316 2000 ohm 7W, W.W 650101A-23 .....45 
R605 2200 ohm 2W  3235-222   .25 
R204, 209, 405 
425 .3300 ohm  3229-332   .10 

R226 3300 ohm 2W 3235-332   .25. 

R603 .3500 ohm 7W, W.W 650101A-24 .45 
R205, 218.-4700 ohm  3229-472   .10 
R211 216.-5600 ohm  3229-562   .10 
R5à1,9 1K, 2W   3235-102 .25 
R308, 309 
515 .6800 ohm  3229-682   .10 

R203 8200 ohm  3229-822   .10 
R402, 414, 417, 219, 439 , 506, 522, 535, 
504, 304 .. 10K   999-103   .10 

R424, 436 10K 1W  3222-103   .15 
R521 10K 2W  3235-103   .10 
R538, 437, 201, 545, 207, 
546 12K  3229-123   .10 

R411 15K  3229-153   .10 
R604 15K 10W W.W 400106A-6   1.05 
R548 18K  3229-183   .10 
R511 22K  3229-223   .10 
R404  22K 2W  3235-223   10 
R416, 442 22K, 2W    3236-223 .25 
R412 97K 1W  3232-273   .10 
R418 33K  3229-333   .10 
R435 ....47K  3229-473   .10 
R307, 539, 
313 68K  3229-683   .10 

R229, 304 .. 
534 100K  3229-104   .10 

R537, 514....120K  3229-124   .10 
..3235-1M .25 
3235-153 .25 

R525 18K, 2W   
R512 15K, 2W   

R419 .150K 5% 3228-154   .15 
R228 220K  3229-224   .10 
R420 270K 5% 3228-274   .16 
R312, 433, 523, 
407 .330K  3229-334   .10 

R314, 503, 501, 519, 502, 540, 
509 470K  3229-474   .10 
R536 .560K  3229-564   .10 
R443, 318...680K  3229-684   .10 
R532  470K  3229-474 .10 
R220, 223, 227, 319, 438 , 505 , 510, 516, 520, 
601 1 Meg.  3229-106   .10 

R427 1.5 Meg.  3229-155   .10 
R530 2.2 Meg.  3229-225   .10 
R421 2.7 Meg. 1W, 5% 3231-275   .25 
R421. 3.3 Meg  3229-335   .10 
R413, R421 , 
R427 3.9 Meg.  3229-395   .10 

R408 4.7 Meg.  3229-476   .10 
R311 10 Meg.  3229-106   .10 
R533 39K   .3229-393 .10 
R550 22K, 1W  .3232-223 .10 
R551 22K   .3229-223 .10 
R552 33K   .3229-333 .10 

Ref. No. Description 

R553 1 meg, 1W   
R554, R555. 10  
R556 12K, 2W  
R557 15K   
R558 150K   
R561 470, 2W   
R562 270, 1W   
R563 68   

Part No. List 

3232-105 .15 
3229-100 .10 
3235-123 .25 
3229-153 .10 
3229-154 .10 
3235-471 .25 
3232-271 .15 
3229-680 .10 

CAPACITORS Electrolytic 

C601A  80 ufd., 400V.   
B  40 ufd., 350V.   C  10ufd., 350V.   750090B-33 .... 4.75 

D  10 ufd., 25V.   

C602A  40 ufd., 350V.   
B  10 ufd., 350V.   
C 100 ufd., 25V.   750090B-36 .... 3.60 
D  25 ufd., 25V.   

C603A  80 ufd., 400V.   
B  40 ufd., 400V.  1750090B-34 .... 4.75 
C 100 ufd., 50V.   

C602D*  25 ufd., 25V.  650228A-7   .75 

C313  5 ufd., 150V.  650228A-10 .... 1.05 
C409  2 ufd., 150V.  650228A-11 .... 1.00 
*Used as a separate capacitor in early production only. 

Ceramic 
-All Ceramic Capacitors 500V. unless otherwise noted-

C306  10 uuf, N150  650030A-16 ..30 
C307  47 uuf., N150  650030A-17 ..25 
C228  68 uuf., N150  650030A-15 ..30 
C320   100 uuf.,  650030A-14 ..20 
C525  500 uuf., 20KV  650153B-2   1.90 
C538,539 1000 uuf, 600V  450469A-7   .20 
C205, 206, 207, 208, 209, 210, 213, 214, 218, 221, 
222, 223, 224, 232, 
233 1000 uuf,  450469A-5   .20 

C605, 606 1500 mil.,  450469A-2   .25 
C236, 305, 308, 
318 , 607..5000 uuf.,  450469A-1   .25 

Mica 
-All Mien Capacitors rated 500V unless otherwise noted-
C612  22 uuf., Silver Mica 2272-23220 .....25 
C509  100 uuf., Silver Mica 2272-23101 ....25 
C410  100 uuf., Silver Mica 2272-21101 ....25 
C411, 536  390 uuf,  2272-21391 .25 
C542  470 uuf, 1000V.  2272-61471 .50 
C517  820 uuf., 5%   - .... .25 
C310 1000 uuf., 300V, 5% -Silver 

Mica  650263A-12 .....56 
C510 1200mmfd. -±5%, Silver 

Mica  750272A-44 .80 
Oil Paper Tubular 
-All Tubular Capacitors 600V. unless otherwise noted-

C311, 514, 518 
535, 537......001 ufd.,  2248-1020   .25 

C531 0022 ufd.,  2248-2220   .25 
C630 0033mfd., 1000V  2249-3320 .30 
C312, 316. 

Antenna Dipole  650598A-G1 ... .50 
CR201 1N64 Crystal Diode  •   1.20 

Noise Limiting Switch  453166A-1   .25 
Ion Trap  650276A-6   .85 
Fuse, ( 0.2 amp)  450183A-2 .45 
Magnetic Focuser  750397A-1 8.70 
Ion Trap  650276A-5 1.20 
Beam Corrector Magnet 650683A-3 .80 

Ref. No. Description Part No. List 

507 0047 ufd.,  2248-4720   .25 
C508  4800mmfd Total Capacity 
C314, 315, 317, 405 , 412, 516, 
522  .01. ufd.,  2248-1030   .20 

C511, 529, 541, 
543  .022 ufd.,  2248-2230   .25 

C533  .033 ufd.,  2248-3339   .80 
C506  .047 ufd., 200V. 2246-4730   .20 
C407, 515, 520, 521 
540, 405 .. .047 ufd.,  2248-4730   .30 
C534  .068 ufd., 200V.  2246-6839   .30 
C231, 235, 237, 406, 419 
619  .1 ufd., 200V. 2246-1040   .30 

C229, 230, 
532  .1 ufd.,     .35 
C505  .22 ufd., 200V.     .35 
C523, 524  .22 ufd., 400V.     .30 
C544 120mmfd., 4KV   
C545 500mmfd., 30KV   
C548 20mfd., 450V   
C549 lmfd., 400V   
C550 .01mfd., 600V   

C551, C552 1100mmfd. -±10%, Tub  
Ceramic ( N750)   

C508 

2248-1040 
2246-2240 
2247-2240 

450954A-5 
453350A-1 
650228A-12 
2247-1050 
2248-1030 

650261A-18 

.30 
4.00 
1.75 
.95 
.20 

.65 

CONTROLS 

R230, 310 Volume & Brilliance 
(1.5 meg., 200K)  453117C-1   2.10 

R224 Contrast ( 1.5K)  453116B-2   1.25 
R542 Vertical Hold (1 meg.)  453115B-1   .80 
R531 Vertical Height ( 2.5 meg.)..452733A-1   .75 
R529  V. Lin. 2K, 2W 450893A-2 1.35 
R401 A.G.C. ( 10K)  453137A-1   .80 
R513 Horizontal Drive (250K) 453114A-1   .80 
R320 AM Rejection Control 

(200 ohm)  650642A-4   .60 
TRANSFORMERS AND INDUCTANCES 

T602  Power Transformer 750351C-2 
T501 Horizontal Sine Wave Osc...750352B-1 
T505  Width Transformer .. 650636A-1 
T602 Horizontal Scan 

Transformer  850220D-1  12.10 
L208 4.5 Mc. Trap  650591A-2   .65 

32.85 
  2.80 

1.75 

1 L502  
L210 Deflection Yoke  850221B-1 

Peaking Coil 1 ( 300 uh)  650220A-5 
Peaking Coil ( 140 uh)  650219A-10 

L209   

L214 Peaking Coil ( 115 uh.)  650585A-8 
L501 Peaking Coil ( 11 mh)  650221A-1 
T302 Audio Output Transformer..650216A-1 
L602   Filter Choke  650587C-2 
T504  Horiz. Sean Transformer 850246A-1 

Defl. Yoke & Plug Assy. •••• 8502478-1 L503 
T202, 203, 
204 

T205 
 Video IF. Transformers  7503498-1   
 Video Detector 

Transformer  750350B-1   5.90 
T301 Ratio Detector 

Transformer  650584A-1   2.70 
L201, 202.....R. F. Choke ( 0.8 uh)  452667B-1   .10 
L207 Choke ( 5.8 uh)  450338A-3   .20 
L203, 204 Choke ( 2.2 uh)  450338A-4   .20 
L205 Peaking Coil ( 75 uh)  650585A-1   .45 
L206 Peaking Coil (250 uh)  650585A-2   .45 
L211 Choke, 1st I.F. Grid  6505908-1   1.15 
L301 Coil Assy., 4.5 Mc.  650591A-3   .65 
L215 4.5 Mc. Trap  453225A-1   .80 
T506 Vert. Output Transformer750398A-1 4.70 

MISCELLANEOUS 
Socket-Speaker and 
Phono  450972A-2   .10 
Pilot Lamp  600093A-8   .15 
Width Control Core  463118A-1   .35 
H.V. Anode Cable  650049A-6 .40 
CRT Sockét  650596C-2 1.20 

PC501 Vertical Integrator 
(Printed Circuit)  453214A-1   .90 
Centering Ring 
(Picture Tube)  650471A-2   1.80 
Interlock Receptacle  452580A-2   .20 
R.F. Tuner  850222B-1  54.90 
Pilot Lamp Socket Assy ....453120A-1   .25 

13.25 
.45 
.45 
.45 
.80 

2.36 
3.30 
13.25 
25.65 

CABINET PARTS 12F272M 
Antenna Binding Post  450439A-3 .25 
Speaker 10" PM 850179A-3 10.50 
Safety Glass  850248A-1 35.65 
Mask  950189A-1 11.55 
Knob (Vertical Hold)  650592A-1 1.10 
Knob ( Contrast)  650592A-2 1.10 
Knob (Fine Tuning)  650593A-1 .40 
Knob (Shading)  650593A-2 .40 
Knob ( Off-On)  650594B-G4 1.50 
Knob (Channel)  650594B-G7 1.70 

1.85 

PARTS LIST-R. 

RESISTORS 

R101, 105..220K  3229-224   
R102 180K  3229-184 
R103 470 3229-471 
R104, 107.... 
110 15K 3229-153 

R108 47K  3229-473 
R109 .4.7K  3229-472 
R111 10K  3229-103 

CAPACITORS 

C105  120 uufd.  451064A-1 
C103, 106, 112, 114, 115, 
118  1000 uufd.  451061A   

C109  5 uufd.  451215A-1 
C110  10 uufd.  451063A-1 

MISCELLANEOUS 

Fine Tuning Assy.  451326A-1   

INDUCTANCES 

T101 I.F. Transformer  451327A-1   1.30 
L106 R.F. Filament Choke 451306A-1   .35 
L107 Cathode Coil  451329A-1   .35 
L108 Ose. Filament Choke 451307A-1   .35 
L110 Neutralizing Coil  451328A-1   .35 

45.1 Mc. Trap Assy.  451330A-1   1.30 
44.75 Mc. Trap Assy.  451331A-1   1.30 
Series Trap Assy.  451332A-1   1.30 
Antenna Coil Assy. Ch. 2 451324A-2   1.30 
Antenna Coil Assy. Ch. 3 451324A-3   1.30 
Antenna Coil Assy. Ch. 4 451324A-4   1.30 

F. TUNER 850222B-1 

Antenna Coil Assy. Ch. 5 
.10 Antenna Coil Assy. Ch. 6 

  .10 Antenna Coil Assy. Ch. 7 
Antenna Coil Assy. Ch. 8 

  .10 Antenna Coil Assy. Ch. 9 
Antenna Coil Assy. Ch. 10....451324A-10 
Antenna Coil Assy. Ch. 11....451324A-11 
Antenna Coil Assy. Ch. 12....451324A-12 
Antenna Coil Assy. Ch. 13....451324A-13 
R.F. & Ose. Coil Assy. 
Ch. 2 
R.F. & Ose. Coil Assy. .30 
Ch. 3   
R.F. & Ose. Coil Assy  
Ch. 4   
R.F. & Osc. Coil Assv  
Ch. 5   
R.F. & Osc. Coil Assy  
Ch. 6   

2.15 R.F. & Osc. Coil Assy  
Ch. 7   
R.F. & Ose. Coil Assy  
Ch. 8   
R.F. & Ose. Coil Assy  
Ch. 9   
R.F. & Ose. Coil Assy  
Ch. 10   
R.F. & Ose. Coil Assy  
Ch. 11   
R.F. & Osc. Coil Assy  
Ch. 12   
R.F. & Osc. Coil Assy  

.10 

.10 

.10 

.10 

.25 

.60 

.30 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

 451324A-5   1.30 
 451324A-6   1.30 
 451324A-7   1.10 
 451324A-8   1.10 
 451324A-9   1.10 

1.10 
1.10 
1.10 
1.10 

 451325A-2   1.70 

451325A-3   1.70 

451325A-4   1.70 

451325A-5   1.70 

451325A-6   1.70 

451325A-7   1.60 

451325A-8   1.60 

451325A-9   1.60 

451325A-10 1.60 

451325A-11 1.60 

451325A-12   1.60 

451325A-13   1.60 

©John F. Rider 
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CHASSIS PRODUCTION RUN CODING 
To facilitate and coordinate the handling of production 

changes both in the factory and in the field a production 
run coding system has been established for these chassis. 
The initial production is coded as follows: 
The R.F-I.F. chassis will be stamped just forward of the 

R.F. Tuner with either R-1 or CR-1. Both designations will 
indicate the first production run. 

The Deflection Chassis will be stamped on the rear 
apron above the width control with a D-1. 

Minor circuit changes will not affect this coding, 
however, when a major change is made, for example 
in the Deflection Chassis, the code will be changed to 
D-2. 

REMOVING CHASSIS FROM CABINET 
To gain access to the chassis the cabinet back must first 

be removed. The back is held in place by several small 
wood screws. When shipped from the factory, the chassis 
is bolted to the cabinet shelf by six mounting bolts. These 
are %" head, hex-head machine bolts. The two bolts near 
the center of the chassis are shipping bolts and it is not 
necessary that these be repleced after servicing the chassis. 
After removing the chassis mounting bolts, the control 
knobs and the speaker cable, the chassis may be slid out 
of the rear of the cabinet. On some table model sets it 
will be necessary to remove the speaker from the cabinet 
before removing the chassis. 

For servicing, it is suggested that the chassis be placed 
on the bench on its left side. 

CAUTION - The normal safety precautions should be 
taken when handling this chassis since the picture tube is 
highly evacuated. Any weakening of the picture tube glass 
caused by chipping, scratching or abnormal pressure may 
cause implosion. 

SPECIFICATIONS 

Power Source Rating: 
Frequency  60 cycles 
Voltage  117 volts 
Wattage (TV Operation)  210 watts 

R-F Tuning Range: 
VHF TV Channels Nos. 2 through 13 
UHF TV Channels....(Refer to "Adaptability to UHF") 

Intermediate Frequencies: 
Picture I-F Carrier 45.75 MC 
Sound I-F Carrier 41.25 MC 
Intercarrier Sound I-F  4.5 MC 

Antenna Input: 
Impedance Balanced 300 ohms 

Audio System: 
Type Speaker PM Dynamic 
Voice Coil Impedance 3.2 ohms 
Power Output ( Max. Undistorted) 2.0 watts 

Tube Complement: 
REF NO. TYPE FUNCTION 
V101 6BQ7  R-F Amplifier 
V102 6J6  Mixer-Oscillator 
V201 6CB6  1st I-F Amplifier 
V202 6CB6  2nd I-F Amplifier 
V203 6CB6  3rd I-F Amplifier 
V204 6CB6  4th I-F Amplifier 

5Triode Unit, 1st Sound I-F Amplifier 
V205 6X8 - 1 Pentode Unit, 1st Video Amplifier 
V206 6AQ5  2nd Video Amplifier 
V301 6BN6  Audio Detector 
V302t 6BK5  Audio Power Output 
V401 6AU6  Keyed AGC Amplifier 
V402 6BE6  Sync Separator & Noise Clipper 

(1st Triode, Phase Splitter 
V403 12AU7  j2nd Triode, Hor. Phase Det. 
V501 6BF6  Vertical Ose. & AGC Clamp 
V502 6V6  Vertical Output 
V503 12AU7  Horiz. Oscillator 
V504 6BQ6  Horizontal Output 
V505 1B3-GT H. V. Rectifier 
V506 6W4  Horizontal Damper 
V601 5U4G  L. V. Rectifier 
V207* 17LP4 or 21FP4  Picture Tube 
CR201 1N64 ( Germanium Diode)  Video Detector 
*The 17LP4 is used in Chassis No. CT-75 and the 21FP4 is 
used in Chassis No. CT-77 & CT-81. 
t Not included in Chassis No. CT-81. 

GENERAL INFORMATION 

Installation Instructions 
After the instrument has been unpacked the follow-

ing inspection checks and adjustments should be made 
before placing the instrument in operation. 

1. General appearance and condition of cabinet. 
2. All tubes in place in their respective sockets. 
3. Mechanical operation of all front panel controls. 
4. Inter-connections, speaker cable, picture tube H.V. 

Anode cap and socket connector. 

POWER SOURCE 
This instrument is designed to operate from an alter-

nating current (AC) power source of 117 volts, 60 cycles. 
It is suggested that in all cases it be determined in ad-
vance that the power source available will meet these 
requirements. 

ANTENNA CONNECTIONS 
These instruments incorporate a "built-in" television 

antenna which will provide good reception on all VHF 
television channels in areas where signal strength is 
sufficient. When installing an external antenna, either 
indoor or outdoor type, the lead from the "built-in" TV 
antenna must be disconnected from the antenna termi-
nal at the rear of the cabinet and the lead-in from the 
antenna in use must be connected in its place. 
For information concerning antenna installation for 

UHF reception refer to page tt 

REMOVAL OF SAFETY 
GLASS ESCUTCHEON 

Should it be necessary, the safety glass is removable 
from the front of this instrument. The glass is fitted 
into slots in the sides of the cabinet and held solidly 
in place by a strip of felt which is inserted in the right 
hand slot between the glass and the cabinet. 

TO REMOVE THE GLASS: 
1. Slide back the small catch, located at the right 

front of the cabinet (facing front of the cabinet) 
on the underside of the chassis shelf. It will be 
necessary to loosen the screw which holds the 
catch in place before it can be slid back. Note: On 
table model sets a metal plug button is used in-
stead of the catch, on these sets the plug can be 
pried loose with a screwdriver. 

2. From the exposed hole (formerly covered by the 
catch) pull out the strip of felt. 

3. After removing the felt, slide the glass to the 
right until it is free of the cabinet slot at the left. 

4. Tilt the glass forward at the left and remove from 
the cabinet. With the glass removed the CRT 
mask can also be removed. 

NOTE: A small rubber suction cup (such as a CRT 
H.V. Anode cup) can be used to assist in removing 
the glass from the cabinet. 

LOCATION OF SECONDARY 
CONTROLS AND ADJUSTMENTS 

There are four primary operating controls and four 
secondary controls ( concealed by the hinged nameplate) 
accessible to the owner from the front of the instru-
ment. The primary controls on the left are: Off-On 
Volume (front) and Contrast (rear) and on the right: 
Channel Selector ( front) and Fine Tuning (rear). The 
secondary controls located behind the hinged nameplate 

melio à °©.   e=te. 

are: TV-Phono Tone control, Shading, Vertical Hold 
and Horizontal Hold (top). On sets not having a TV-
Phono Tone Control the secondary controls are from 
left to right Shading, Horizontal Hold and Vertical Hold. 
Mounted on the rear chassis apron and accessible 

from the rear of the instrument are the Height, Vertical 
Linearity, Picture Lock and Rear Horiz. Hold. These 
are all potentiometer controls and with exception of 
Vert. Lin, are easily adjustable by hand. The Vert. Lin. 
is a recessed screwdriver adjustment. Also mounted on 
the rear apron is the Width control which is provided 
with a sliding adjustment for quick set-up. The Hori-
zontal Drive is a trimmer which is accessible through a 
small hole in the rear of the chassis apron. In addition 
to these controls a Switch referred to as the AGC 
Differential Control is located on the rear apron. 

SET-UP ADJUSTMENTS 
Final adjustment of the various "set-up" controls 

should be made at the time of installation of the re-
ceiver. The receiver should be given a thorough oper-
ating test at the same time, and, of course, the owner 
should be instructed as to the operation of the various 
controls on the front panel. The owner should be cau-
tioned that the "set-up" controls should be adjusted 
only by an experienced television serviceman. 

Preliminary Checks: 
1. Remove the cabinet bacIC and connect the receiver 

to an AC source, using a-"cheater cord" (A line 
cord that can be plugged into the AC Interlock 
receptacle on the rear of the chassis). 

2. Turn the receiver on and adjust the TV-Phono-
Tone switch to either the TV Bass or TV Treble 
position. The Shading and Contrast controls should 
be adjusted to approximately one half of full rota-
tion. If a raster is not seen after allowing time for 
the tubes to warm up, immediately adjust the Ion 
Trap Magnet to obtain a raster. Upon obtaining 
a raster, continue to adjust the magnet (by sliding 
back and forth and rotating about the neck of the 
CRT) to obtain maximum brightness and good 
focus. 

3. Check to see the Deflection Yoke is flush against 
the bell of the CRT. If the raster is tilted, loosen 
the wing screw on top of the yoke and rotate the 
yoke to correct the tilt. 

4. Connect the lead wire from an antenna to the 
terminals on the rear of the set. Be sure to remove 
the lead wire from the "built-in" antenna from 
these terminals when using an outside antenna. 

5. Set the Channel knob to a channel on which a pro-
gram is being transmitted. 

6. Adjust the Fine Tuning and Contrast controls to 
obtain the best reception. Tune for the sharpest 
detail in the picture. 

7. Adjust the Shading control for the desired bright-
ness and the Volume control for the desired 
volume. Check the Sound quality. 

8. Adjust the Vertical Hold control if the picture 
rolls vertically. 

9. Adjust the (Front) Horizontal Hold control from 
one extreme to the other and note the amount of 
picture shift. The picture should be properly 
phased when the front Horizontal Hold control is 
in the center of its mechanical range. When ad-
justed to both extremes the control- should vary 
the picture phasing by an equal amount. If these 
conditions do not exist, follow the procedure listed 
under "Adjustment of Horizontal Oscillator". 

Picture Lock Adjustment: 
10. Rotate the PIX. LOCK control to the extreme 

clockwise position and then back it off slowly 
while observing the picture. As the control is 
backed off the picture will shift slightly to the 
left. The control should be set to the position 
immediately prior to the point where it causes the 
picture to shift. 
In extreme noisy apd weak signal areas the Pix 
Lock control should be adjusted in conjunction with 
the sync controls to provide the most stable ' 
operation. 

Picture Centering: 
11. To center the picture on the CRT screen, adjust 

the knurled knob on the centering magnet, and, 
if necessary, rotate the centering magnet on the 
CRT neck. 

YOKE ADJUSTMENTS 

CENTERING ADJUSTMENT 

ION TRAP MAGNET 

If the picture cannot be centered, loosen the wing 
screw on the centering magnet and reset its loca-
tion on the CRT neck until centering can be 
achieved with the centering adjustment. 
The centering magnet should be located as close 
to the yoke as possible. If corner cutting is experi-
enced, loosen the two adjustment screws on either 
side of the deflection yoke and push the yoke as 
far up on the bell of the CRT as possible. Also 
center the yoke on the tube neck and tighten the 
adjustment screws. 

Picture Size and Linearity: 
12. Adjust the Horizontal Drive Trimmer and Width 

control to obtain the proper picture width and 
horizontal linearity. The Horizontal Drive should 
be adjusted first to provide maximum scan and 
then the Width control should be used to adjust for 
the proper horizontal size. If a vertical white line 
(or lines) appears in the picture, turn the Hori-
zontal Drive Trimmer in slightly. 
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CHASSIS CX-37, CX-37-1, CX-37R, Prelim. 
13. Adjust the Height and Vertical Linearity controls 

to obtain proper height and vertical linearity. It 
may be necessary to adjust the Vertical Hold con-
trol while making these adjustments, if the picture 
should roll. ( On sets employingBeam Corrector 
Magnets refer to instructions for adjustment on 
page is, 

Final Check: 
14. In sequence, set the Channel knob to all channels 

on which reception is obtained. Adjust the re-
ceiver for operation as outlined in the Owner 
Operating Instructions. Check the quality of re-
ception, picture and sound on all available TV 
stations in the area. 
NOTE: If a degree of "background noise" is 
noticed on moderate signals the AGC Differential 
Control should be placed in the DOWN position. 
If no background noise is apparent with the control 
in the UP position, it should be left in this position. 

15. Recheck the Ion Trap Magnet setting for good 
picture focus. 

16. On receivers using the turret type R-F unit check 
to see that best reception is obtained on all chan-
nels with the Fine Tuning control set to the ap-
proximate center of its range. This can be ob-
tained by making the adjustments outlined under 
"Oscillator Adjustments Using a TV Signal." 

17. Remove the "cheater cord" and replace the cabinet 
back. 

ADJUSTMENT OF HORIZONTAL 
OSCILLATOR 

The procedure outlined here should be followed if 
the adjustment described in Step 9 cannot be properly 
made: 

1. Remove the cover from the rear of the H.V. com-
partment and connect a shorting jumper between 
the two terminals which are provided on a lug 
strip just inside the H. V. compartment. This 
jumper is used to short out L501, the Horiz. Ring-
ing Coil during the following adjustment. 

2. Remove the 6BE6 tube ( V402) and adjust the Rear 
Horizontal Hold control so that when the front 
Horizontal Hold control is set to the center of its 
range there is approximately lag" between the 
edge of the picture and the right edge of the raster. 

3. Remove the short from across L501. Adjust the 
slug of the ringing coil ( L501) so that with the 
Front Horizontal Hold control set to the center of 
its range the picture is properly phased as out-
lined in step 2. 

4. Replace the 6BE6 tube and check the pull-in range 
of the circuit by setting the Front Horizontal Hold 
control to extreme clockwise position and switch-
ing off channel momentarily to interrupt the sig-
nal. If the picture breaks sync horizontally, slowly 
rotate the Front Horizontal Control and observe 
the least number of diagonal blanking bars visible 
before the picture synchronizes. Pull-in should 
occur at 11/2 to 21/2  bars. Repeat this adjustment 
with the Front Horizontal Hold control in the 
opposite extreme position. 

OSCILLATOR ADJUSTMENT USING 
A TELEVISION SIGNAL 

1. Turn set on and allow sufi icient time for set to 
reach normal operating temperature. 

2. Turn Channel selector to the channel to be ad-
justed and adjust Shading, Contrast and Volume 
controls for normal sound and picture. Set the 
Fine Tuning control to the midpoint of its range. 

3. Remove Channel and Fine Tuning knobs and ad-
just the oscillator slug for that channel, using a 
small non-metallic screwdriver. When the CHAN-
NEL selector is set for a particular channel, the 
oscillator "slug" for that channel is accessible 
through a small hole in the front of the tuner 
chassis. 

Adjust the oscillator slug for the clearcst and sharp-
est detail in the picture. At this point the sound should 
be best, but not necessarily the loudest. 

NOTE: BE CAREFUL NOT TO TURN THE SLUG 
TOO FAR, AS IT MAY FALL COMPLETELY 
OUT OF ITS MOUNTING. 

ADJUSTMENT OF QUADRATURE COIL 
AND NOISE REJECTION CONTROL 

Adjustment of the Quadrature Coil ( L302) and Noise 
Rejection Control ( R307) should be made at the time 
the instrument is installed to insure the best sound re-
production. Access to these adjustments has been pro-
vided from the front of the instrument. With a station 
properly tuned in remove the Volume and Contrast 
Knobs. 

Adjustment of the Quadrature Coil can be made by 
inserting an alignment tool through the bottom hole 
that is located behind the Volume and Contrast Knobs. 
Adjustment of this control should be made for the 
strongest and clearest sound. 

The Noise Rejection Control can best be set with the 
signal attenuated until background noise is apparent in 
the sound. With the signal attenuated adjust the con-
trol for minimum background hiss and noise. This con-
trol is located behind the top hole that is exposed by 
removing the Volume and Contrast Knobs. 

General Description 
The Capehart "CX-37" TV Chassis is a two-piece chassis 

containing 21 tubes, including the Picture Tube and two 
Rectifiers. The front section of the chassis, the R-F - I-F 
Unit, bolts to the rear section of the chassis which is the 
Sync Deflection Unit. The chassis features a tilted I-F 
strip for ease in adjustment and replacing tubes. Complete 
isolation is obtained between the R-F - I-F Stages and 
the Deflection circuits. 

The front portion of the R-F - I-F Unit forms a solid 
mount for the picture tube while the H.V. Section serves 
as a rear mount for the CRT and Deflection Yoke. The 
H.V. Section is a separate unit which is easily removable 
from the chassis for• servicing. 

The chassis is desigled for use with the new low-voltage 
electrostatic focus picture tubes which employ the new 
cylindrical face for reduced reflection. Mounting arrange-
ment of the CRT allows removal from the front of the 
cabinet without removing the chassis. 

There are three versions of the "CX-37" TV Chassis. 
These are the basic units, Chassis No. CT-75 and CT-77 
(using 17" and 21" rectangular picture tubes, respectively), 
and Chassis No. CT-81 ( similar to CT-77 except for the 
deletion of the audio circuits. This chassis is designed for 
use in conjunction with a separate radio chassis). The 
following circuit descriptions refer to the basic units, the 
CT-75 and CT-77. 

The R-F Tuning Unit 
The R-F Tuner used in this chassis is the "Cascode" 

Tuner employing two tubes; a type 6BQ7 tube and a type 
6J6 tube. The 6BQ7 tube is used as a driven-grounded grid 
(Cascode) R-F Amplifier. Effectively this is a two-stage 
`amplifier which combines the equivalent gain of a pentode 
with the low-noise factor of a triode. This combination re-
sults in a greatly improved signal-to-nosie ratio which 
means less "snow" in weak and low signal areas. 

There are two traps connected in series with the antenna 
input. These are parallel-resonant traps formed by L112 
& C101 (fixed tuned to 45.1 MC) and L113 & C102 (fixed 
tuned to 44.75 MC) which provide the desired amount of 
attenuation of signals within the I-F pass band at the input 
to the R-F Amplifier. In addition to these traps, a series-
resonant adjustable trap (formed by L111 and C116) is 
provided in the input grid circuit of the R-F Amplifier. The 
capacitor, C116 (the variable portion of the trap) can be 
adjusted to provide maximum rejection of any interfering 
signal within the I-F pass band. Thus, the R-F circuits are 
highly selective and provide maximum rejection of un-
wanted signals. In addition to this, the tuner is completely 
shielded to prevent radiation from the local oscillator and 
also, to prevent pickup of unwanted signals in the various 
tuned circuits. 

The 6J6 tube is used as a mixer and oscillator in circuits 
very similar to those used in the earlier Standard Coil 
Tuners. The mechanical arrangement and switching on 
this tuner is also the same as the earlier tuner. 

Common l-F Amplifier Stages 
The Capehart CX-37 chassis employs four stages (4 

type 6CB6 tubes) of common I-F pinplification. In accord 
with present RTMA Recommendations, the frequency of 
the I-F stages is in the 40 MC region. The use of the higher 
intermediate frequency eliminates the problem of local 
oscilator radiation in the existing television channels. The 
principles of intercarrier sound are employed wherein both 
the picture and sound information are amplified simul-
taneously throughout the I-F stages and are then sep-
arated after heterodyning in the Video Detector. 
Using the intercarrier sound principle, the sound I-F 

carrier must be kept at a considerably low level with 
reference to the picture carrier level. In order to maintain 
the proper difference in amplitude between the two car-
riers, a 41.25 MC trap is included in the coupling trans-
former ( T202) between the 1st and 2nd I-F stagest 

Coupling between the mixer and the 1st stage is 
by means of a low impedance overcoupled circuit. The 
coil in the grid circuit of the 1st stage and the mixer plate 
transformer form a tuned overcoupled circuit centered at 
43.5 MC. The 2nd, 3rd and 4th stages and the Video De-
tector are coupled by means of Bifilar I-F coils. The 
"Staggered-Pairs" system of tuning is used whèrein the 
2nd and 4th coils are tuned to the low-frequency side of 
the I-F bandpass ( 42.65 MC) and the 3rd and 5th coils 
are tuned to the high side ( 45.3 MC) while the 1st coil in 
the grid of the 1st stage is tuned near the center of the 
pass band. 
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The use of bifilar-wound transformers allows a coeffi-
cient of coupling to be achieved which approaches unity. 
The coupling capacitor such as used with impedance coup-
ling is not necessary with this type of transformer. The 
bifilar coils provide improved noise immunity due to the 
low resistance presented in the grid circuits by the second-
ary winding. Noise pulses of sufficient amplitude would 
develop a charge on a coupling capacitor, if used, which 
in turn would cause a momentary increase in bias and 
subsequent reduction in stage gain. The noise pulse itself, 
which modulates the carrier toward the black level, is not 
objectionable; however, each pulse is followed by a white 
tail ( or streak) which has an undesirable effect both on 
picture and sync. 

Each bifilar coil is tuned by a threaded powdered-iron 
core which is adjustable from the underside of the chassis. 
All trap adjustments are available from the top of the 
chassis and are provided with hex-nuts for easy adjust-
ment by hand. The 1st trap is tuned to the Co-Channel 
Sound I-F and the 2nd and 3rd traps are both tuned to 
the Adjacent Channel Sound I-F. 

The 1st and 2nd I.F. stages are actually connected in 
series DC-wise as can be seen from the current distributor 
diagram on the schematic diagram; the stages are, there-
fore, referred to as being "stacked". B plus for all of the 
I.F. tubes is taken from the + 300 volt source. The cathodes 
of the 3rd and 4th stages are returned to + 135 volts while 
the 2nd stage is returned through the 1st to chassis ground.. 
AGC voltage is applied to the grid of the 1st stage and due 
to its series DC connection, the 2nd stage is also AGC 
controlled. 

Video Detector 
The Video Detector is a germanium crystal diode, type 

1N64. The diode is mounted on the top terminals of the 
last I-F transformer ( T205). The diode is readily acces-
sible by removing ( pull-off) the top cap of the I-F shield 
can. By enclosing the diode within the shield can har-
monic radiation from the crystal is prevented. The De-
tector Circuit is filtered to eliminate harmonic feedback 
also. Because of its accessibility, the diode can be replaced, 
if need be, with the chassis in the cabinet. When replacing . 
a crystal diode, care should be taken not to apply excess 
heat which may possibly damage the crystal. Always be 
sure that the top cap is replaced after inspecting or re-
placing a diode. 
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Video Amplifier 
Two stages of video amplification are employed in this 

chassis; the pentode section of a 6X8 and a pentode 6AQ5 
tube. The rectified output of the Video Detector developed 
across the video detector load resistor is coupled directly 
into the grid of the 1st Video Amplifier ( V205A). The 
amplified output of this tube is then coupled through a 
peeking network into the grid of the 2nd Amplifier, a 6AQ5 
tube (V206). 

Variation of contrast is provided by a potentiometer in 
the cathode circuit of the 2nd amplifier. The output of this 
tube is coupled through a series peaking coil and a coup-
ling capacitor into the grid of the picture tube. 
By providing a 2 volt signal at the output of the video 

detector a signal of 125 volts peak-to-peak or more is avail-
able at the CRT grid through the use of two video ampli-
fier stages. The method of selective peaking employed in 
these stages is designed to provide emphasis of certain 
portions of the video response. This emphasis assures 
reception of sharp, clear pictures even though the trans-
mitted signal may not contain high definition video. 

A slug tuned 4.5 MC trap is included in the plate circuit 
of the 2nd Video Amplifier to prevent the beat signal, de-
veloped in the detector, from reaching the CRT grid. 
The new cylindrical face Electrostatic Focus picture 

tube is used with this chassis. The CRT is the low voltage 
focus type which requires a voltage of approximately 550 
volts at the focus anode. Focus is completely automatic-
no focus control is needed. Variation of brightness is ac-
complished by a potentiometer ( Shading control) in the 
cathode circuit of the CRT. 

Sound I-F Circuits 
The Sound I.F. Circuits are of the 4.5 Mc. intercarrier 

type. The 4.5 Mc. beat between the picture and sound 
carriers that is produced in the video detector is amplified 
with the video information by the pentode section of the 
6X8 (V205). The 4.5 Mc. signal is removed from the video 
amplifier by a 4.5 Mc. Trap consisting of L301 and C306. 
This trap effectively couples the 4.5 Mc. information from 
the video amplifier plate circuit to the grid of the sound 
I.F. amplifier (V205B) for additional amplification. 

Detection of the 4.5 Mc. FM signal takes place in the 
6BN6 Gated Beam Detector (V301). The 6BN6 provides 
FM detection through an unusual constructional feature. 
The tube is so constructed that a beam of electrons flowing 
from cathode to plate can be cut off with a small amount 
of signal applied to either the first ( limiter) grid or the 
third (quadrature) grid. By connecting the quadrature 
grid to a 4.5 Mc. resonant circuit the signal is coupled to 
the quadrature grid through the electron stream of the 
tube with a phase shift of 90°. As the frequency of the 
applied signal is varied around 4.5 Mc. (as with FM) the 
phase shift between the limiter grid and quadrature grid 
will vary. As the phase shift varies the electron stream 
will be allowed to flow to the plate for a longer or shorter 
length of time. The length of time that plate current flows 
is exactly in step with the phase shift variations and thus 
follows the frequency shift of the incoming signal. The 
audio signal appears across R309 as a result of the plate 
current flow of V301. Limiting to reject any AM signal is 
achieved in the tube when the signal exceeds an amplitude 
of bias set by the Noise Rejection Control ( R307). 

Audio Amplifier 
The audio signal that is present across R309 is coupled 

through the TV-Phono switch mounted on the Contrast 
Control, coupling capacitor C312 and the Volume control 
R311 to the grid of the audio output tube (V302). Through 
the large audio signal that is supplied by the detector and 
the high sensitivity of the 6BK5 output tube no first audio 
amplifier stage is required. The output of the audio 
amplifier is supplied to a speaker connector on the chassis 
through the output transformer T301. 
A phono input jack is mounted on the rear panel so that 

a record changer can be connected and used if desired. The 
phono input is connected to the amplifier when switch S301 
is actuated by turning the contrast control to its maximum 
counter-clockwise position. 

Keyed Automatic Gain Control 
A type 6AUG Tube ( V401) is employed as a Keyed AGC 

Amplifier. The grid of this tube is DC coupled to the plate 
of the 1st Video Amplifier tube ( V205A). The signal ap-
rparing at this point is a sync-positive composite video 
signal. The white portions of the signal may be crushed, 
but this does not affect the AGC action because of direct 
coupling from the second detector to the AGC amplifier). 
The screen voltage of the first video amplifier ( V205A) 

is supplied from + 300V through a 33K resistor ( R241) and 
the AGC control ( R238). By varying the screen voltage on 
the video amplifier the amplification of that stage and thus 
the amount of signal that is aplied to the grid of the AGC 
amplifier is set. 
The plate of the A GC amplifier is pulsed with a 700 volt 

positive pulse, derived from a secondary winding on the 
horizontal width coil. The duration of this pulse is only 
for the retrace time of the horizontal deflection system. 
This coincides with the received sync pulse applied to 
the grid of the AGC amplifier tube, provided the horizontal 
oscillator is in sync, and properly phased. Thus the AGC 
amplifier ttibe operates as a keyed rectifier tube. 

During the time of conduction of this tube, the capacitor 
C403 is charged negatively. When the tube stops conduct-
ing ( during the interval between horizontal pulses) C403 
discharges through R406 and R407 developing a voltage 
across these resistors which is divided and applied to the 
controlled stages as bias. 

As the strength of the received signal increases, the 
peak sync voltage developed at the plate of the video 
amplifier tube ( V205A) increases and thus increases the 
current output of the AGC amplifier tube. This results 
in a more negative AGC voltage being developed, which 
reduces the gain of the controlled stages. 

Bias for the R.F. Amplifier is taken off across both R406 
and R407, while bias for the I.F. stage is taken off at their 
junction. The diode section of V501, 6BF6 tube is used as 
an AGC clamp. The plate of this diode is connected to the 
R.F. bias point. The plate of this tube is also connected, 
through R409 & R410 (in series) to + 300 volts. With a 
weak signal input, this diode holds the R.F. bias at zero 
or just above. If the signal were to be increased gradually 
the voltage developed across R406 and R407 would eventu-
ally become sufficiently negative to cause the diode plate 
to go negative. With the diode negative it no longer con-
trols the R-F bias and hence the bias is allowed to increase 
rapidly. The circuit is so designed that the diode will hold 
the R.F. bias to zero until the signal becomes strong enough 
to provide a snow-free picture without maximum R-F 
Amplifier gain. The switch, S401 is used to vary the point 
at which the diode loses its control and in this manner 
affords a compensation for circuit variables. 

SYNC SEPARATION AND 
NOISE CANCELLATION 
The amplification and shaping of the horizontal and 

vertical sync pulses plus the removal of noise bursts that 
would be harmful to the stability of the scanning circuits 
is accomplished by the 6BE6 Sync Separator ( V402), and 
one section of a 12AU7 (V403A) used as a Phase Splitter. 
The composite video signal is applied to the signal grid 

(pin 7) of the 6BE6 through a .01 mfd. coupling capacitor 
(C406). Through a combination of no fixed bias, low plate 
voltage and a positive going sync pulse, grid current flows 
charging C406 to the amplitude of the sync pulses. Capaci-
tor C406 partially discharges through 1.5 megohm grid 
resistor (R417) during the interval between pulses, setting 
a bias on the grid that is equal to the amplitude of the 
pulse. This bias effectively clamps the tip of the sync 
pulses to ground potential. Since the video information 

is negative with respect to the sync pulses, this portion of 
the applied signal cuts the tube off permitting no plate 
current to flow at the intervals between pulses. Thus the 
sync pulses are effectively stripped from the composite 
signal. 
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To eliminate positive going noise pulses that could be 
passed through the sync separator and cause unstable sync 
a noise cancellation circuit is used. A small amount of the 
video information is coupled from the video detector load 
through a 47K isolation resistor ( R221) to the first grid 
of the 6BE6 ( pin 1). This signal is 180° out of phase with 
the signal applied to the signal grid ( pin 7). The bias on 
the first grid is set so that with a normal signal, plate 
current is allowed to flow all of the time. If a noise pulse 
arrives at this grid that is of the same polarity and of 
greater amplitude than the sync pulses then the plate cur-
rent is cutoff for the period of time that the noise pulse is 
actually present. During this time no sync information is 
passed to the control circuits of the oscillators but the 
stability of the oscillators is such that they will remain 
in sync during this short time interval. 
The sync information that is present at the 6BE6 plate 

load ( R419) is coupled to one-half of a 12AU7 (V403A). 
The vertical control pulses are amplified and passed on to 
the vertical integrating circuit ( PC501). The horizontal 
pulses are removed from both the cathode and plate cir-
cuit of the tube in a phase splitting action. By removing 
the horizontal pulses across balanced load resistors ( R422 
and R423) pulses are supplied to the Horizontal Phase De-
tector (V403B) that are of equal amplitude and opposite 
in phase. 

Vertical Multivibrator & Output 
The vertical scanning pulses are developed in à con-

ventional two-tube multivibrator and discharge circuit 
using a 6V6 ( V502) and a 6BF6 ( V501) height necessitat-
ing readjustment of the Height control. This circuit pro-
vides the sharp pulse which is required to develop a saw-
tooth of current in the vertical winding of the deflection 
yoke. 

Vertical sync pulses are coupled into the vertical MV 
circuit from the output of the Phase Splitter through the 
vertical integrator network and injected at the grid of 
the 6BF6 (V501). 
The free-running frequency of the MV is controlled by 

the setting of the Vertical Hold control which is connected 
in the grid circuit of the 6BF6 tube. The Vertical Hold is 
provided as an owner operating control on the front panel. 
The Height control ( R531) varies the amplitude of the 
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sawtooth wave on the plate of the 6BF6 by controlling the 
rate of charge of the capacitor C533. 
The Vertical Linearity control ( R5291 varies the cath-

ode bias on the output tube ( V502). The grid voltage-plate 
current curve of this tube is not a straight line over its 
entire range; therefore, the effect•of varying R529 pro-
duces variations in the shape of the sawtooth wave by 
shifting the operating point of the tube to different points 
along its characteristic. The effective gain of this tube 
will be varied as the operating point is shifted; therefore. 
adjustment of the Linearity control will affect picture 
height necessitating readjustment of the height control. 

Horizontal Oscillator and AFC Circuit 
Automatic control of the Horizontal Oscillator is accom-

plished by the Horizontal Phase Detector circuit which em-
ploys one-half of a type 12AU7 tube. The plate of this tube 
(V403B) is pulsed by a 15750 cycle pulse which is coupled 
from the plate of the AGC Amplifier tube ( V401). Before 
application to the plate of V403B the pulse is integrated 
and reduced in amplitude by the combination of R507, 
R502, C510 and C509 and, therefore, appears as a sawtooth 
pulse of approx. 20 volts peak-to-peak amplitude. In the 
grid-cathode of V403B is a balanced resistor circuit com-
posed of two 82K resistors ( R503 & R504). A positive 
going sync pulse is applied through C506 to the grid of this 
tube. The positive pulse on the grid causes the tube to 
draw grid current which in turn develops a potential across 
the two 82K resistors. Circuit values are chosen such that 
when the sync pulse applied to the grid and the sawtooth 
(derived from the Horiz. Oscillator) applied to the platé 
are in step, the resultant voltage at the center of the two 
82K resistors will be approximately zero ( position of Hoy. 
Hold Control will affect this voltage due to AFC action). 
If the oscillator should shift slightly, an out-of-phase con-
dition will result. As a result of the difference in phase 
between the plate and grid, the potential on the plate at 
the instant of arrival of the sync pulse at the grid will be 
either more or less. positive depending on the direction of 
the shift. The change in plate potential will cause a corre-
sponding change in plate current and as a result cause the 
potential at the center of the two 82K resistors to shift in 
either a positive or negative direction from zero. The 
voltage obtained at the center of these two resistors is fed 
through a filtering network to the Horizontal Oscillator' 
and is used to control the oscillator frequency. 
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R506 is used as the DC plate return for V403B. The 
capactior C505 feeds a negative going sync pulse into the 
cathode of V403B. This negative pulse serves to cancel the 
positive pulse, at the center of the two 82K resistors, which 
otherwise would be coupled through to the oscillator. In 
addition to the noise immunity afforded by the Noise Can-
cellation circuit employed in the sync circuit a certain 
amount of immunity to noise is provided by this arrange-
ment. A further advantage is provided by this circuit de-
sign in that should the sync pulses be interrupted for a 
period of time, there will be no grid current drawn in the 
tube and hence the point of take-off of the control voltage 
will be zero. This leaves the oscillator free-running and it 
is sufficiently stable to maintain its frequency until control 
is re-established. 
The Horizontal Oscillator V503, a 12AU7 type tube is 

connected as a cathode-coupled multivibrator, with an L-C 
circuit (L501 and C515) in series with the plate-load 
resistor R509 of the first triode section. This type of 
oscillator combines the pull-in sensitivity of the multi-
vibrator with the stability of a sinusoidal circuit. 
The operating frequency is set at 15,750 cycles with the 

L-C circuit shorted out. With the Front Horizontal Hold 
control ( R511) set to the center of its range, the rear 
Horizontal Hold control (R512) is adjusted so that a pic-
ture or test pattern is properly synchronized horizontally. 
After removing the short from the L-C circuit, the Ringing 
Coil ( L501) is adjusted to a natural resonant frequency of 
15,750 cycles to stabilize the frequency of the circuit beyond 
that of a conventional multivibrator. R511, the front 
Horizontal Hold control, is actually a fine horizontal fre-
quency adjustment that is provided for use by the owner. 
The DC control voltage that is developed in the AFC 

Detector circuit ( previously described) is applied to the 
grid of the first triode section of the oscillator. This con-
trol voltage either adds to or subtracts from the normal 
bias on the grid of this tube causing it to remain cut-off 
either a longer or shorter period of time. By changing the 
time interval of conduction, naturally, the frequency of the 
multivibrator will be changed. 
The operation of the multivibrator may be briefly 

summed up as follows: As a point to start from assume 
that the plate current of the second triode section is rising 
rapidly. This current flow will develop a voltage across the 
common cathode resistor R510 which is sufficient to cut-
off the first section. The second section does not cut-off, 
however, because of the feedback capacitor C516 which 
maintains the grid of this tube sufficiently positive to 
counteract the negative cathode bias. During this time 
when the second section is conducting heavily the discharge 
capacitor, C517 discharges through this tube. During this 
instant of heavy current flow the grid of this tube will 
start to draw current. This immediately biases the grid to 
cut-off and allows the first section to conduct again and 
C517 to charge again. At this point the cycle commences 
again where the second section, no longer biased by grid 
current, is allowed to start conducting. 
The modified sawtooth appearing across the output of 

the multivibrator is coupled to the grid of the Horizontal 
Output tube from a capacitor voltage divider circuit. The 
lower portion of this divider is the Horizontal Drive trim-
mer C519. Adjustment of this trimmer will vary the ampli-
tude of the pulse applied to the Horizontal Output tube 
and hence the drive. 
Horizontal Output & High Voltage 
The Horizontal Output stage employs a type 6BQ6-GT 

beam power amplifier. This tube produces the horizontal 
deflection current and is the source of the high voltage 
supply for the CRT second anode. The amplitude of the 
pulse applied to the 6BQ6 tube is varied by a trimmer 
( C519, the Horizontal Drive Control) connected in the grid 
circuit of V504. 
When the plate current in the 6BQ6 tube is suddenly 

cut-off by the sharp negative pulse applied to its control 
grid, the magnetic field which is created in the primary 
of the Horizontal Output transformer collapses, develop-
ing a very high voltage pulse. This voltage tends to os-
cillate in the 6BQ6 plate circuit, but it is rapidly damped 
out by the Damper tube, a 6W4-GT (V506). The B+ 
"Boost" is a combination of the + 300 volt supply voltage 
plus the charge that is developed across C524 during the 
retrace time (duration of the high voltage pluse developed 
in the 6BQ6 plate circuit). This "Boost" voltage is used 
as plate supply for the Horizontal Output tube and also for 
the CRT first anode and focus voltage. 

A high-efficiency ferrite core transformer is used to 
couple the output of the 6BQ6 to the horizontal winding 
of the deflection yoke and also to step up the high voltage 
pulse for rectification by the 1B3-GT H.V. Rectifier 
(V505). The deflection yoke is coupled off across two in-
termediate points on the horizontal output transformer 
secondary. This method of coupling provides an optimum 
impedance match and tends to reduce the effect of high 
frequency "ringing" which would show up in the raster 
as light and dark vertical bars. 
The 1B3-GT tube rectifies the high voltage pulses which 

are applied to its plate during the horizontal retrace time. 
The 15,750 cycle ripple is filtered out by C525 in the 1B3 
filament circuit and R523 ( 330K) in conjunction with 
the capacitance provided by the external coating on the 
CRT. 

Variation of picture width is provided by a slug tuned 
inductance ( T503) connected across a portion of the hori-
zontal output transformer secondary. The Width Coil is 
provided with a "speed-slide" adjustment which allows 
for quick set-up. 

Low Voltage Power Supply 
A transformer-type power supply is employed using a 

5U4G Rectifier ( V601). Adequate filtering is provided 
by an inductance-capacitance type filter circuit. The B+ 
supplies 300 volts and a tap is provided for 135 volts. All 
circuits are returned to chassis ground. 
The power transformer ( T601) is equipped with a cop-

per shield passing completely around the winding and core, 
This shield eliminates "snaking" in the picture which may 
result from a difference between the transmitted vertical 
sync frequency and the local power source frequency. 

General Information 
Before attempting either complete or partial alignment 

of the receiver circuits it is recommended that all of the 
alignment data included here be read thoroughly. After 
becoming familiar with the procedure it will probably be 
necessary to refer to the alignment charts only. Note that 
there are two methods given for alignment of the I-F 
Stages. The method to be used will depend upon the type 
of equipment available. If a Sweep Generator having a 
40 - 50 MC range is not available, the I-F Stages (with 
exception of the over-coupled transformer) can be accu-
rately aligned with a Signal Generator having a 40-50 MC 
range and a VTVM. In this case the over-coupled stage 
can be aligned while observing the over-all R-F, I-F curve 
on a channel which is known to have a fairly flat response. 

A suggested list of Test Equipment needed fér proper 
alignment of the receiver is listed here. Under no circum-
stances should alignment be attempted without the proper 
equipment. When connecting the test equipment to the 
various points in the receiver, be certain that a good con-
nection is made and that the leads are as short as possible. 

In alignment of the R-F Amplifier in particular the Sweep 
Generator must be properly terminated in order to pre-
vent distortion of the response curve caused by reflections 
and losses on the lines. All equipment used must be ade-
quately grounded on the receiver chassis. Always allow 
sufficient time for both test equipment and receiver to 
warm up before starting the alignment. 

Test Equinment Specifications 
1. R-F Sweep Generatot 

a. Frequency Ranges 
4.5 MC with 25 KC Sweep Width, 40 - 50 MC with 
approximately 10 1VIC Sweep Width 50 - 90 MC, 170 - 
220 MC with at least 10 MC Sweep Width. 

b. Constant Output within the sweep range. 
c. Signal Output not less than 0.1 volt maximum. 

2. Marker Generator 
a. Frequency Ranges 

41.25 - 47.25MC I-F Markers 
55.25 - 215.75MC Picture-Sound Carrier Markers 
4.6 MC Sound I-F and 4.5 MC Trap 

b. Modulated Signal over 1-F Range (optional) 
c. 50% AM modulation e 45 MC. 
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3. Oscilloscope 
a. Good sensitivity in Vertical Amplifier 
b. Preferably a 5 inch screen or larger 

4. Vacuum Tube Voltmeter 

• 

V204 
8CB8 

L 2 I4 
45 MC 
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/WM 

V203 
6CB8 

V402 
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141 
V205 V202 V201 

8CB6 6CB6 

T2.Q3 
47 2544C 

TRAP 

T202 
41.25 MC 
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a. High input resistance 
b. Accurate low voltage range 

5. Crystal Detector Network 
a. Refer to construction detail in figure 7. 

C 603 V403 
12AU7 

V501 

6BF8 

V502 
6V8 

1301 

Vi°1 
61307 

V102 
6J 6 

T101 

43 5 MC 

L201 
43 5 MC 

R-F AMPLIFIER ALIGNMENT 

Note: 
1. Connect the sweep generator output cable to the re-

ceiver antenna input terminals through the proper 
terminating network. If the sweep generator used has 
a 300 ohm balanced output use the matching pad 
shown in Figure 1A. For other generators use the 
proper values of Rt and RI for the output cable im-
pedance of the particular generator. Adjust the genera-
tor to sweep Channel 10. 

2. Couple an accurately calibrated marker generator into 
the antenna input to provide picture and sound carrier 
markers. In most cases the marker generator can be 
connected across the sweep generator terminals. A 10K 
isolating resistor should be used in series with the 
marker output cable. Maintain the output of the marker 
generator at a low level to prevent distortion of the 
response curve. 

3. Connect the oscilloscope (high side) through a 10K 
isolating resistor to thé test point (small wire loop) 
on top of R-F Tuner Chassis. If necessary to provide 
a clean trace on the scope, connect a 270 uuf. (approx. 
value) capacitor across the vertical input terminals of 
the scope. 

4. Remove the AGC Amplifier tube (V401, 6AU6) and 
connect a bias source (see note 2 of Video I-F Align-
ment) from terminal 2 of the R-F, I-F Chassis Power 

Cable Plug to chassis. Set the bias on terminal 2 at 
3 volts. 

5. Remove the 1st I-F Amplifier tube (V201) and detune 
the mixer plate transformer, T101. 

© John T. Rider 
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R-F AMPLIFIER ALIGNMENT CHART 

Step 
No.: 

Set 
Sweep 
Generator 
to: 

Set 
Marker 
Generator 
to: 

Connect 
Generator 
Output 
Cable to: 

Connect 
Oscilloscope 
to: 

Set 
Channel 
Selector 
to: 

Adjust Refer 
to 
Note/s: 

1 Sweep 
Channel 10 

193.25MC 
197.75MC 

2 Sweep 
Channel 13 

211.25MC, 
215.75MC 

205.25MC 
209.75MC 

199.25 MC 
203.75MC 
187.25MC, 
191.75MC 
181.25MC, 
185.75MC 
175.25MC, 
179.75MC 

3 Sweep 
Channel 12 
Sweep 
Channel 11 
Sweep 
Channel 9 
Sweep 
Channel 8 
Sweep 
Channel 7 

4 

5 

6 

7 

8 Sweep 
Channel 6 
Sweep 
Channel 5 
Sweep 
Channel 4 
Sweep 
Channel 3 
Sweep 
Channel 2 

83.25MC, 
87.75MC 
77.25MC, 
81.75MC 
67.25MC, 
71.25MC 
61.25MC, 
65.75MC 
55.25MC, 
59.75MC 

9 

10 

11 

12 

Receiver 
Antenna 
Input 
Terminals 

Test Point 
on 

R-F Tuner 
th rough 
10K Resistor 

Channel 
10 

C117, C107 
& C111 for 
response 
curve 
shown 
in Fig. 2. 

1, 2, 3, 
4, 5, 6 

Channel 
13 

Channel 
19 

Channel 
11 

- Channel 
9 

Channel 
8 

Channel 
7 

Channel 
6 

Channel 
5 

Channel 
4 

Channel 
3 

Channel 
2 

Check 
Response 
Curve on 
all 
Channels 

7 

in Figure 4. If the shape of the curve is not within 
these limits, it will be necessary to repeat the R-F and 
I-F Amplifier Alignments. The R-F and I-F Amplifiers 
must be properly aligned before the oscillator adjust-
ments can be correctly made. 

6. Set the Fine Tuning control to the approximate center 
of its mechanical range and leave it set in this position 
for the entire alignment. 

7. Adjust the individual oscillator "slug" for Channel 13 
to properly position th,  markers on the curve. This ad-
justment should be made with a non-metallic screw-
driver having an 1/2 inch blade approximately. If one 
of the slugs should "fall into" the coil form, first re-
move the metal shield which covers the lower portion 
of the turret ( to remove the shield pull down at 
the front and slide it out of its hinges at the rear) 
and then remove the particular oscillator coil from the 
turret. To reposition the slug, move the slug retaining 
spring aside and tap the coil until the slug slides for-
ward, then replace the spring so that the slug is held 
in place. Replace the coil in the turret and proceed 
with its alignment. 

8. Set the sweep and marker generators, progressively 
for each channel and check the position of the markers 
on the curves. Adjust the individual oscillator "slug" 
wherever necessary to properly locate the markers. 

LOCAL OSCILLATOR 

VIDEO I-F ALIGNMENT 
Note: 
1. Connect the sweep generator output cable ( properly 

terminated in its characteristic impedance) to pin 1 
of V201 ( grid of 1st I-F Amplifier) through a .001 
ufd. isolating capacitor and adjust it to sweep from 
40 to 50 MC. If a separate marker generator is used 
it should be coupled to the same point through a 10K 
resistor. 

2. Remove the AGC Amplifier tube ( V401, 6AU6) and 
connect a bias source from terminal 3 of the R-F, I-F 
Chassis Power Cable plug to chassis. A bias source 
may be .obtained from a 4.5 volt battery with a 1K 
pot connected across its terminals. Connect the posi-
tive end of the battery to chassis ground and connect 
the arm of the pot to terminal 3 of the R-F, I-F plug. 
Connect a VTVM to terminal 3 of the plug and adjust 
the pot for a minus 3.8 volt reading on the VTVM. 

3. Connect the oscilloscope high side to the junction of 
R219 and pin 7 of V205A through a 10K isolating 
resistor. 

4. Check the response curve for evidence of local oscil-
lator influence by adjusting the fine tuning control 
If the shape of the curve changes, switch to another 
channel where oscillator influence is not present or 
else adjust the Channel Selector so that it is between 
channels. 

ALIGNMENT CHART 

Step 
No. 

Set 
Sweep 
Generator 
to: 
Sweep 
Channel 13 

Set 
Marker 
Generator 
to: 

Connect 
Generator 
Output 
Cable to: 

Connect 
Oscilloscipe 
to: 

Set 
Channel 
Selector 
to: 

Adjust Refer 
to 
Note/s: 

%AEI. GULL 
MM.« 

Figure 1 

6. Set the receiver Channel Selector for Channel 10. A 
trace should appear on the scope similar to that shown 
in Figure 2. Adjust the trimmers C117, C107 and 
C111 on top of the R-F Tuner Chassis for maximum 
amplitude and to locate the sound and picture carrier 
markers within the limit shown in Figure 2. 

7. Adjust the sweep and marker generators progressively 
for each channel. Check the response curve obtained on 
each channel. The curve should be within the follow-
ing limits: neither side of the curve should be down 
more than 30% and the valley of the curve should not 
be down more than 30% of the total amplitude. If the 
response of a particular channel does not come within 
these limits, check to see that the correct coils for that 
channel are being used and try replacing the antenna 
coil for that channel. As a final step, a compromise 
can be made by adjusting the trimmer C117, C107 and 
C111 to improve the response of the channel that is off. 
The response on all other channels should then be re-
checked to determine the extent to which they were 
affected by the compromise. 

Figure 2 

LOCAL OSCILLATOR ALIGNMENT 

Note: 
1. Connect the sweep generator output cable to the re-

ceiver antenna input terminals through the proper 
terminating network. If the sweep generator used has 
a 300 ohm balanced output use the matching pad shown 
in Figure 1A. For other generators use the proper 
values of Ro and RI for the output cable impedance 
of the particular generator. Adjust the generator to 
sweep Channel 13. 

2. Couple an accurately calibrated marker generator into 
the antenna input to provide picture and sound carrier 
markers for Channel 13. 

3. Connect the oscilloscope (high side) through a 10K 
isolating resistor to the junction of R219 and pin 7 of 
V205A. 

4. Remove the AGC Amplifier tube (V401, 6AU6) and 
connect a short test lead from .pin 2 of the R-F, I-F 
Chassis Power Cable plug to chassis. This places the 
R-F Amplifier bias at zero. Also, connect a bias bat-
tery (a 4.6 Volt battery with a 1K pot connected across 
its terminals can be used), negative side to terminal 3 
of the same plug and positive side to chassis. Adjust 
the pot to provide - 3 volts bias at terminal 3 of the 
R-F, I-F Chassis Power Cable plug. 

5. Set the Channel Selector to Channel 13 and check the 
response curve obtained against the ideal curve shown 

1 211.25MC, 
215.75MC 

2 Sweep 
Channel 12 

205.25MC, 
209.75MC 

3 Sweep 
Channel 11 
Sweep 
Channel 10 
Sweep 
Channel 9 
Sweep 
Channel 8 
Sweep 
Channel 7 
Sweep 
Channel 6 
Sweep 
Channel 5 
Sweep 
Channel 4 

Sweep 
Channel 

199.25MC, 
203.75MC 
193.25MC, 
197.75MC 
187.25MC, 
191.75MC 
181.25MC, 
185.75MC 
175.25MC, 
179.75MC 

4 

5 

6 

7 

8 83.25MC, 
87.75MC 
77.25MC, 
81.75MC 
67.25MC, 
71.75MC 
61.25MC, 
65.75MC 

9 

10 

11 
3 

12 Sweep 
Channel 2 

55.25MC, 
59.75MC 

Receiver 
Antenna 
Input 
Terminals 

Junction 
of R219 
and pin 
7 of V205A 
through 
10K Resistor 

Channel 
13 

Channel 
12 

Channel 13 
Oscillator 

Slug  
Channel 12 
Oscillator 
Slug 
Channel 11 
Ose. Slug 
Channel 10 
Ose. Slug 
Channel 9 
Ose. Slug 
Channel 8 
Ose. Slug 
Channel 7 
Ose. Slug 
Channel 6 
Ose. Slug 
Channel 5 
Ose. Slug 
Channel 4 
Ose. Slug 
Channel 3 
Ose. Slug 
Channel 2 
Ose. Slug 

Channel 
11 

Channel 
10 

Channel 
9 

Channel 
8 

Channel 
7 

Channel 
6 

Channel 
5 

Channel 
4 

• Channel 
3 

Channel 
2 

1, 2, 3 

4, 5, 6 

7 

NOTE: The individual oscillator slugs are accessible from the front of the cabinet, therefore, if the R-F and I-F circu t 
are properly aligned, "touch up" of the oscillator alignment on any channel can be accomplished without remov-
ing the chassis from the cabinet. For further information, refer to "Oscillator Alignment Using a TV Signal" 
as outlined in the Installation Instructions. 

501.11.0 
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Figure 4 
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CHASSIS CX-37, CX-37-1, CX-37R, Prelim 

5. Adjust the marker generator to provide a marker at 
41.25 MC and adjust the top slug of T202 ( Co-Chan-
nel Sound I-F Trap) for minimum response at the 
marker frequency. This adjustment may be made 
easier by running the sweep generator output high 
so that the trap "dips" are easily visible. 

6. Adjust the marker generator to 4 i.25 MC and adjust 
the top slugs of T203 and T204 ( Adjacent Channel 
Sound I-F Traps) for minimum response at the 
marker frequency. 

7. Reduce the sweep generator output so that a normal 
curve is seen. Adjust the marker generator to 42.65 
MC and then adjust the bottom slugs of T202 and 
T204 to obtain maximum amplitude of the 42.65 MC 
marker. 

8. Adjust the marker generator to 45,3 MC and adjust 
the bottom slugs of T203 and T205 to obtain maximum 
amplitude of the 45.3 MC marker. To obtain access 
to the bottom slug of T205 remove the contrast con-
trol from the front panel. Use a thin blade alignment 
tool for the adjustment. 

9. Connect the sweep and marker generators to the test 
point on the R-F Tuner through a .001 ufd., isolating 
capacitor. Set Channel Selector to Channel No. 9. If 
the available equipment allows, markers at both 42.25 
MC and 45.75 MC should be provided simultaneously. 

10. Adjust the overcoupled I-F circuit, T101 ( on top of 
the R-F Tuner) and the slug of L201 to obtain a 
curve simi!ar to that shown in Figure 5. With 
certain types of sweep generators this method is not 
usable due to the spureous response curves obtained on 
the scope which are caused by the various harmonics of 
the generator. Under these conditions the over-
coupled stage should be aligned as in step 6 of alter-
nate method of I-F alignment. The 42.25 MC marker 
must fall within 30% to 70% of maximum amplitude 
of the curve on one side and the 45.75 MC marker must 
fall within 40% to 60% of maximum on the other side. 
The valley of the curve should not exceed 10% and the 
tilt should not be greater than or - 10%. A 45 MC 
marker should fall within 5% of maximum amplitude 
on the high frequency side of the curve. 

210% 

U. 
(3•4-7•1 

41.2f 

- lot 

- 3o: 

VALLEY LIMIT 
ro% 

Figure 5 

ALTERNATE METHOD OF 
VIDEO I-f ALIGNMENT 

Note: 
1. Connect the signal generator output cable to pin 1 

of V201 through .001 ufd., isolating capacitor. If an 
oscilloscope is used for indication, the generator should 
be AM modulated with a 400 c.p.s. signal. 

2. Set the bias at the I-F grids to minus 3.8 volts ( refer 
to note 2 of Video I-F Alignment). 

3. Connect the VTVM to the junction of R219 and pin 7 
of V205A through a 10K resistor. 

4. Set the signal generator to 41.25 MC and adjust the 
top slug of T202 for minimum indication on the VTVM. 

5. Set the signal generator to 47.25 MC and adjust the 
top slugs of T203 and T204 for minimum indication 
on the VTVM. 

6. Set the signal generator to 42.65 MC and adjust the 
bottom slugs of T202 and T204 for maximum indica-
tion on the VTVM. 

7. Set the signal generator to 45.3 MC and adjust the 
bottom slugs of T203 and T205 for maximum indica-
tion on the VTVM. To obtain access to the bottom 
slug of T205, remove the Contrast Control from the 
front panel. Use a thin blade alignment tool for this 
adjustment. 

8. Connect the Sweep Generator output cable to the re-
ceiver antenna input terminals through the proper 
terminating network. ( Refer to note 1 of R-F Ampli-
fier Alignment). 

9. Connect the marker generator to pin 1 of V201 
through a .01 ufd., capacitor. 

10. Set the I-F Bias to minus 3 volts ( Refer to Note 2 
of Video I-F Alignment). 

11. Connect the oscilloscope high side to the junction of 
R219 and pin 7 of V205A through a 10K resistor. 

12. Set the receiver Channel Selector to Channel 12 and 
adjust the sweep generator to sweep Channel 12. A 
curve should appear on the scope similar to that 
shown in Figure 6. The marker generator should 
be adjusted to provide markers at 42.25 MC and 
45.75 .MC. 

13. Adjust T101 ( on top of the R-F Tuner) and the 
slug of L201 for location of the markers as stated in 
Note 10 of Video I-F Alignment. 

-Yo 

41.23 

41./MC 

4•Z- 4,5.76 MC 

Figure 6 

4.5 MC. SOUND I-F ALIGNMENT 

Note: 
1. Connect generator output cables to junction of L206 

and R219 (pin 2 of V205A). 
2. Connect vertical input leads of oscilloscope to detector 

network shown in fig. 7. Clip the alligator clip of the 
detector input over the insulated wire between pin 2 
of the 6BN6 and L303 so that there is no direct electri-
cal connection between the input to the detector net-
work and the circuit under test. The ground connec-
tion of the detector circuit, however, should be con-
nected to the chassis. 

3. Short pin 1 to pin 2 of tube V202. 
4. Inject 4.5 Mc. Signal with 50% AM modulation and 

adjust L301 for maximum. Use full vertical amplifier 
oscilloscope gain so that the signal level from the 
generator is kept as low as possible. 

5. Adjust L303 for maximum indication and then recheck 
the adjustment of L301. 

6. Remove crystal detector network and cqnnect the oscil-
loscope directly to the junction of R308 and R309. 

7. Inject 4.5 Mc. FM signal with 25 kc. deviation and 
using full generator output to insure limiting in the 
6BN6, adjust L302 (quadrature coil - accessible 
through bottom hole in back of Shading Control) for 
maximum output. 

8. Remove short from V202 and connect receiver to 
antenna through a signal attenuator ( Centralab 
PCH-4, IRC QJ-3 or Equivalent). Adjust set for re-
ception of a local TV signal. By attenuating the in-
coming signal so that background noise is just notice-
able at all times a more exact setting can be obtained. 
Adjust Noise Rejection Control ( R307 - accessible 
through top hole in back of Shading Control) for mini-
mym background noise and hiss. 

9. Remove attenuator and with full signal adjust L302 
for clearest sound. 

VIDEO I-F ALIGNMENT CHART 

Step 
No. 

Set 
Sweep 
Generator 
to: 

Set 
Marker 
Generator 
to: 

Connect 
Generator 
Output 
Cables to: 

Connect 
Oscilloscope 
to: 

Adjust Refer 
to 
Note, s: 

. 41.25MC 

pin 1 of 
V201 ( grid 
of 1st I-F 
Stage) 
through 
a .001 ufd. 
capacitor 

Junction of 
R2I9 and 
pin 7 of V205A 
through a 10K 
resistor 

Top slug of 
T202 for min. 
response at 
41.25MC 

1, 2, 3, 4 

. 
Sweep 
from 
40 to 50MC 

47.25MC Top slugs of 
T203 & T204 
for min. re-
sponse at 
47.25MC 

1, 2, 4, 6 

. 42.65MC 
Bottom slugs 
of T202 & 
T204 for max. 
amplitude of 
marker 

1, 2, 4, 7 

4. 45.3MC 
Bottom slugs 
of T203 & 
T205 for max. 
amplitude 
of marker 

1, 2, 4, 8 

. Repeat Steps 1 S: 2 after completing Steps 3 & 4 

. 42.25MC 
45.0 MC 
45.75MC 

Test Point 
on R-F Tuner 
through a 
.001 ufd., 
capacitor 

T101 ( on' top of 
R-F tuner) and 
Top slug of 
L201 for curve 
shown in Fig. 5 

2, 4, 9, 10 

VIDEO I-F ALIGNMENT CHART (ALTERNATE METHOD) 

Step 
No. 

Set 
Sweep 
Generator 
to: 

Set 
Signal 
Generator 
to: 

Connect 
Generator 
Output 
Cables to: 

Connect 
Oscilloscope 
or VTVM to: 

Adjust Refer 
to 
Note/s 

1. 41.25MC 

Pin 1 of 
V201 (grid 
of 1st I-F 
Stage) 
through a 
.001 ufd., 
capacitor 

Junction of 
R219 and 
pin 7 of 
V2054%. 
through 
10K 
resistor 

Top slug of T202 
for minimum 
indication. 

1, 2 

2. 47.25MC Top slug of T203 
& T204 for mini-
mum indication. 

1, 2 

3. 
42.65MC Bottom slugs of 

T202 & T204 for 
Maximum indica-
tion. 

1, 2 

4. 45.3 MC Bottom slugs of 
T203 & T205 for 
Maximum indica-
tion. 

1, 2, 7 

5. Repeat Steps 1 and 2 after completing Steps 3 and 4. 

6. Sweep 
Channel 
12 

Markers at 
42.25MC, 
45.0 MC, 
45.75MC 

See Notes 
8 and 9 

Junction of 
R219 & pin 
7 of V205A 
through 
10K resistor 

T101 ( on top of 
R-F Tuner) and 
Top Slug of 
L201 for curve 
shown in Fig. 6. 

8, 9, 
10, 11, 
12 

4.5MC. TRAP L214 ADJUSTMENT CHART 

Step Set Connect Connect Adjust: 
No. Marker Generator Oscilloscope 

Generator Output Cables Vertical 
To: To: Input Cable to: 

1. 4.5 MC Junction of Junction of L214 slug for 
A.M. L205 & R219 C234, R235, R232 minimum ampli-
Modulation Ground side thru detector tude of modu-

to chassis network Fig. 7 lation. 

ALL IGATOR 
CLIP sc  560 pf 

INPUT 150 K 

47 K 

IN64 SCOPE 

Figure 7 
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4.5 MC. SOUND I-F ALIGNMENT CHART 

Step 
No. 

Set Generator 
to: 

Connect 
Generator 
Output 
Cable to: 

Connect Scope 
Vertical Input 
Cable to: 

Adjust To Obtain 
Refer 
to: 
Note/s 

1. 4.5 Mc. 50% 
AM Modulation 

Pin 2, V301 
through 
detector net-
work fig. 7 

L301 and L303 Maximum 
Indication 

1, 2, 4, 5 

2. 4.5 Mc. FM 
25 kc Deviation 
(maximum sig-
nal output) 

Junction L206, 
R219 

Junction 
R308 and R309 

L302 Maximum 
Indication 

7 

3. Remove short on V202 and connect set to 
antenna. Tune in station and attenuate sig- 
nal so that background hiss is apparent. 

R307 Minimum back- 
ground Hiss 
and Noise 

8 

4. Set connected to antenna with full signal 
input. 

L302 Clearest 
Sound 

CX-37 TV CHASSIS 

TUBE SOCKET RESISTANCE CHART 

CHASSIS CT-75 OR CT-77 

TUBE SOCKET TERMIN 
Tube Type 
& Ref. No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

V101 (6BQ7) Inf. 500K 24 .2 0 100K 130K Inf. O 
V102 (6J6) 120K 130K .1 0 220K 9.5K 0 - --
V201 (6CB6) 50K 47 0 o Inf. Inf. 0 - - 
V202 (6CB6) 125K Inf. 100K 100K 80K 90K Inf. - --
V203 (OCB6) 100K 100K 100K 100K 80K 100K 100K - - 
V204 (6CB6) 90K 80K 90K 100K 80K 80K 100K - - 
V205 (6X8) 0 60K 300K o 0 68 90 90K 100K 
V206 (6AQ5) 500K 600 to 2K 0 0 100K 100K N.C. - - 

V207 (CRT) 140K 1.2 meg. 
(Pin 6) 
140K 

(Pin 10) 
Inf. 

(Pin 11) 
140K 

(Pin 12) 
140K 

V301 (6BN6) 150 to 650 3 o o 100K 3.5 400K - - 
V302 (6BK5) 100K N.C. 0 to 500K 0 0 220 0 to 

500K 
80K N.C. 

V401 (6AU6) 100K 100K 100K 100K 200K 80K 100K -- -   
V402 (6BE6) 50K 0 0 0 80K 100K 1.6 meg. - - V403 ( 12AU7) 
-V501 

22K 250K 100K 0 o 100K 2.2 meg. 3900 - 
(6BF6) 500K to 

1.2 meg. 
0 0 0 450K 450K 1.4 meg. -- - 

V502 (6V6) N.C. o 80K 80K 2.2 meg. 80K 0 700 to 
3000 --

V503 ( 12AU7) 180K 50K to 
300K 

1.2K o o 100K 
. 

5 meg. 1.2K o 
V504 (6BQ6) N.C. 0 N.C. 80K 1 meg. 300K 0 0 - V506 (6W4) N.C. N.C. Inf. N.C. 100K N.C. 100K 100K - V601 (5U4) N.C. 80K N.C. 15 N.C. 15 N.C. 80K - 

All measurement are made from the tube socket pin to chassis. All readings may vary :4-- 20%. The resistance readings 
on tubes V206, V301, V302, V501, V502 and V503 will vary with control settings. 

ADAPTABILITY TO UHF 

Conversion of the tuner incorporated in the CX37 chassis 
to reception of UHF stations can be accomplished by mere-
ly removing coil strips from the tuner ( for channels that 
are not locally received) and inserting a set of UHF strips 
for each UHF channel that is locally available. Due to 
the physical dimensions of the UHF strips it is not possible 
to place them adjacent to each other. If strips for more 
than one UHF channel are to be installed, there should be 
the space of at least one channel strip between them. The 
UHF strips are in two sections ( as is the VHF strip) and 
contain all of the required components to complete the 
conversion. 
One section of the UHF strip includes the antenna input 

circuit, a crystal mixer and its tuned circuit and a 1st I-F 
grid coil. The second section consists of the coils for the 
1st I-F plate, converter grid and the Oscillator. 

In operation, the UHF signal is fed into the balanced 

antenna input coil and is then coupled into the mixer cir-
cuit where it is mixed with an oscillator frequency (a har-
monic of the fundamental oscillator frequency) to produce 
an I-F frequency which falls in the spectrum between the 
two present VHF television bands. This I-F frequency is 
then coupled into the grid of the R-F Amplifier which in 
this case acts as a 1st I-F Amplifier. The amplified I-F 
signal is then coupled into the mixer circuit where the 
fundamental oscillator frequency mixes with it to produce 
the regular I-F frequency of the receiver. The functions 
of the receiver from this point on then are the same as 
for VHF reception. 

Channel strips to convert this tuner to UHF reception 
are available through your local Capehart parts distributor. 
At the time of ordering it is essential that the exact UHF 
channel number desired and the exact tuner that the strips 
are to ftt, be specified. 
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ELIMINATION OF TELEVISION INTERFERENCE 

Everyone is familiar with the types of interference that 
have continually plagued the radio listener-it has merely 
been accepted as "static." Unfortunately for television 
viewers, the eyes are much more critical with respect to 
interference than the ears. In addition to this, there are 
other factors which add to the interference problem. Tele-
vision, having a relatively wide band width, provides a 
greater range over which interference can be received. 
Also, the problem of weak signals in many areas permits 
types of interferences which otherwise would not be 
noticeable. 
Many types of television interference are beyond the 

scope of elimination within the receiver especially in weak 
signal areas. The design of the CX-37 series chassis takes 
into consideration, wherever possible, the elimination or 
minimization of TVI. Use of the 40MC I-F itself eliminates 
a sizeable amount of interference resulting from images, 
oscillator radiation from other TV sets and, of course, sig-
nals in the 21 to 27MC range. High selectivity in the R-F 
amplifier is supplemented with the incorporation of 
parallel-tuned wave traps in the antenna input circuit. 
These traps are tuned to provide rejection of signals within 
the I-F pass band. In addition to the parallel-tuned traps. 
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a series-tuned trap is provided in the input grid circuit of 
bthaendR. -F Amplifier. This trap can be adjusted to provide 
maximum rejection at any frequency within the I-F pass 

In addition to the rejection built into these instruments, 
additional rejection of certain types of TVI can be ob-
tained through the use of external devices such as the 
High-Pass Filter, which is shown below. This high-pass 
filter provides additional attentuation of all frequencies 
below the television band. The device can be constructed 
as shown in the diagram; however, similar devices are 
available commercially for such use. 

In the case of interference from household electrical 
appliances entering the receiver through the AC line, a 
power-line filter such as shown below may be of some 
help. Interference of this type is best eliminated at the 
source, however it is not always possible to do so. Some 
difficulty may be encountered in locating the source and 
also in obtaining the cooperation of the owner of the 
interfering appliance. 

Powerline filters, for eliminating this type of int efer-
ence, are also atonable commercially. 
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Typical hiqb-pass filter to attenuate interference below television frequencies 

TUBE SOCKET TERMINALS 

Tube Type 
& Ref. No. 

Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

V101 (6BQ7) 123 -0.3 0.7 0 6.3 A.C. 240 120 123 - 
V102 (6J6) 94 88 6.3 A.C. 0 -1.8 -6.7 0 - - 
V201 (6CB6) -1.3 to 

-1.6 
0.5 0 6.3 A.C. 130 115 o - - 

V202 (6CB6) 140 140 6.3 A.C. 
(135 D.C.) 

0 A.C. 
(135 D.C.) 

290 275 140 - - 

V203 (6CB6) 130 135 6.3 A.C. 
(135 D.C.) 

0 A.C. 
(135 D.C.) 

275 250 130 - - 

V204 6CB6) 130 135 6.3 A.C. 
(135 D.C.) 

0 A.C. 
(135 D.C.) 

280 280 130 - - 

V205 (6X8) 
V206 (6AQ5) 

0 
1 to 9 

-1.2 
10 to 18 

30 
0 

6.3 A.C. 
6.3 A.C. 

0 
221 to 
242 

0.7 
130 

-1.2 
N.C. 

130 
- 

90 
- 

V207 (CRT) 0 A.C. 
(135 D.C.) 

125 
Pin 6 

160 to 
300 

Pin 10 
550 

Pin 11 
160 to 
300 

Pin 12 
6.3 A.C. 
(135 D.C.) 

H. V. Anode 
13KVt 
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V301 ( 6BN6) 2.7 0 0 6.3 A.C. 54 0 130 - - 

-V302 ( 6BK5) 270 N.C. 0 0 6.3 A.C. 6.8 N.C. 280 N.C. 

V401 (6AU6) 125 - 0 A.C. 
(135 D.C.) 

6.3 A.C. 
(135 D.C.) 

130 300 130 - - 

V402 ( 6BE6) 0 0 0 6.3 A.C. 24 17 -18 - - 

V403 ( 12A U7) -.4 -3.2 2.3 0 0 70 22 22 6.3 A.C. 

V501 (6BF6) -.6 to 
-12 

0 0 6.3 A.C. 0.3 0.3 -.5 to 
100 

- - 

V502 ( 6V6) N.C. 0 280 295 0 295 6.3 A.C. 26 - 

V503 ( 12AU7) 150 -6.4 to 
-20 

9 0 0 250 -.4 9 6.3 A.C. 

V504 (6BQ6) N.C. 6.3 AC N.C. 149 to 
162 

-37 8 to 10 0 0 (cap) 452 
to 541 

V506 (6W4) N.C. N.C. 550 N.C. 285 N.C. 6.3 A.C. 
(135 D.C.) 

0 A.C. 
(135 D.C.) 

- 

V601 ( 5U4) N.C. 320 D.C. 
(5 A.C.) 

N.C. 320 A.C. N.C. 320 A. C. N.C. 320 D.C. 
(5 A.C.) 

- 

t Measured with zero brilliance. 

MEASUREMENT CONDITIONS 

All voltages measured with no signal input on a vacuum tube voltmeter from tube socket pin to chassis unless other-
wise indicated. All voltages should be with 20% of the above stated values with line voltage of 117 volts, 60 cycle AC. 
Voltages on V206 vary with setting of Contrast. Voltages on V401 vary with setting of AGC Set. Voltages on V501 and 
V502 vary with settings of Vert. Hold, Vert. Lin. and Height. Voltages on V207 vary with setting of shading. 

A. G. C. Adiustment 

Adjustment of the AGC control ( R238) should only be 
made with the aid of a calibrated oscilloscope. Connect the 
vertical input of the scope to pin 1 of the 2nd Video Ampli-
fier ( V206). With the set connected to an antenna and 
adjusted for normal reception adjust the AGC control ( on 
top of chassis between power transformer and high voltage 
cage) for an indication of 12 volts peak-to-peak. 
The AGC control is properly adjusted at the factory and 

the setting is marked with colored cement across the shaft 
and bushing of the control. If the control should become 
misadjusted and a calibrated oscilloscope is not available, 
the control can be set approximately by resetting to its 
original position, as indicated by the cement. 

RESISTORS 

All Resistors are 1/2 watt 10% unless otherwise noted. 

Ref. No. Description 

R524 6.8   
R517, 202, 208 
213  47  3229-470   .10 

R220  68  3229-680   .10 
R217, 303.... 150  3229-151   .10 
R312  220  3229-221   .10 
R522, 527.... 470  3229-471   .10 
R313  470 1W  3232-471   .15 
R230  680 1W  3232-681   .15 
R216  820 1W  3232-821   15 
R405, 308....1000  3229-102   .10 
R510, 515 
206 1200   

R210 1500 
R226 1800  

Part No. List 

660101A-22 .....10 

3229-122   .10 
 3229-152   .10 

3229-182   .10 
R236 2200 2W.  3236-222   .25 
R231 3300 2W  3235-332   .26 
R422, 423....3900  3229-392   .10 
R224 3900 1W.  3232-392   .15 
R225, 204, 205 
219 4700 3229-472   .10 

R211, 216-.5600 3229-662   .10 
R203, 218....8200  3229-822   .10 
R509 8200 1W.  3232-822   .15 
R424, 222, 535 
209 10K  3229-103   .10 

R413, 538 
201 12K  .3229-123   .10 

R519 12K 2W  3235-123   .25 
R506, 310....22K  3229-223   .10 
R233, 407....33K  3229-333   .10 
R602 23K 2W  3235-333   .20 
R223, 502.... 
R507 39K  3229-393   .10 
R418 39K 1W  3232-393   .15 
R221 47K  .3229-473   .10 

Production Changes 

Early production chassis may vary from the schematic 
shown in the following ways: 

C209, C239, C240, C241 were not used. 
R225, R242, R306 were not used. 
R315 was 470K instead of 100K. 
R226 was 1800 instead of 820. 
R238 was 250K instead of 100K and was connected 

between pin No. 1 and pin No. 7 with a 4.7K in 
series. C526 (.047 mfd 400V) was connected from 
junction of C524-R5I9 to + 300V and H. V. fuse 
was . 15 amp. 

C525 was grounded instead of connected to pin No. 8 
of V502. 

PARTS PRICE LIST 
R513, 533.... 
R304 56K  3229-563   
R525 .56K 1W.  3232-563   
R503, 504....82K   3229-823   
R420, 505 
534 100K  3229-104 

R514, 537....120K  3229-124 

R239 150K R406 160K 5%  3229-154 
3228-154 

R305  
R408 220K   270K 5%  3229-224 

3228-274 
R207, 212..220K 5%  3228-224 

R309, 523....330K  3229-334 
R419 390K  3229-394 
R415, 540....470K  3229-474 
R410 680K  3229-684 
R532 820K  3229-824 
R227, 228, 235, 516, 
601 1 Meg 3229-105 

R232, 417....1.5 Meg  3229-155 
R421, 530-.2.2 Meg 3229-226 
R409 2.7 Meg  .3229-275 
R508 .4.7 Meg  3229-475 

CAPACITORS 

.10 

.10 

.10 

.10 

.10 
  .10 
  .15 
  .10 
  .15 
  .15 
  .10 
  .10 
  .10 
  .10 
  .10 

  .10 
  .10 
  .10 
  .10 
  .10 

Electrolytic 
C238  25 mfd 25V  650228A-7   
C603A  50 mfd 400V 
C603B  40 mfd 400V 
C603C 100 mfd 50V 
C603D 100 mfd 25V 
C604A 50 mfd 400V 

C604C  20 mfd 350V   
C604D } 25 mfd 25V 

C604B  20 mfd 400V 

C403  2 mfd 150V 650228A-11 .... 1.00 

Ceramic 
C525  500 mmfd 20KV 650153B-2   1.90 
C402, 231 5000 mmfd Disc  450469A-1   .25 
C204, 205, 207, 210, 214, 220, 222, 223, 218 
315 1000 mmfd Disc  450469A-5   .20 

.75 

 750090B-38 . 4.75 

750090B-39 . 4.25 

Ref. No. Description Part No. List 

C307 5.5 mmfd 500V  650501A-26 .....70 
C237, 306, 
309 10 mmfd N150  650030A-16 .....30 

C304 47 mmfd N160  650030A-17 .....25 
450469A-7   20 

 650030A-5   .10 
C208A-B, 212A-B, 219A-B, 225A-B, 
226A-B 2 x 1000 mmfd 

Dual Disc.  600881A-9   .30 
C308, 310, 
314 10,000 mmfd Disc.  600881A-8   .25 

C236 68 mmfd  650030A-15 .....30 
C601, 602 1500 mmfd Disc.  450469A-2   25 

Mica 
C516 390 mmfd Silver mica  2272-23391 .....30 
C515 4700 mmfd Silver mica 2272-43472 .... 1.55 
C507 47 mmfd 2272-21470 .....20 
C508 270 mmfd 2272-21271 .....25 
C517 .330 mmfd 2272-21331 .....25 
C506, 506, 511, 
518 470 mmfd 2272-21471 .....30 

C232, 512 100 mmfd 2272-21101 .....25 
C536 .390 mmfd 2272-21391 .....25 
Oil Paper Tubular 
C234, 408, 520 
203  .047 mfd 600V 2248-4730   .30 

C510, 587.. .001 mid 600V 2248-1020   .25 
C509  .0022 mfd 600V  2248-2220   .20 
C312, 313, 404, 406, 514 
535  .01 mfd 600V  2248-1030   .20 

C529, 540 
541  .022 mfd 600V 2248-2230   
C633  .033 mfd 600V 10%  2248-3339 
C233, 407, 
532  .1 mfd 600V 2248-1040   .36 
C513  .0033 mfd 600V 2248-3320   .20 
C523, 524...22 mfd 400V 2247-2240   .30 
C534  .068 mid 200V 10%  2246-6839   .30 
C236, 405.. .1 mfd 200V 2246-1040   .30 
C521  .01 mfd 200V 2246-1030   .20 
C530  .0022 mfd 1000V  2249-2220   .25 

C311 1000 mmfd Disc 20% 
C305 3.3 mmfd 500V 

CONTROLS 

R234, 311 Volume & Brilliance  453337A-1   2.10 
R229 Contrast  650641B-1   2.50 
R542 Vertical Hold  453115B-1   .80 
R531 Vertical Height  452733A-1   .75 
R629 Vertical Linearity  650642A-3   .45 
R238 A.G.C.  650653A-1   .75 
R416 Pix Lock  453333A-1   .75 
R511 Horizontal Hold  650639B-1   .75 
R512 Horizontal Hold 

(Rear Panel)   453332C-1   .80 
R307 Noise Rejection Control  650642A-2   .40 
C519 Horiz. Drive ( Trimmer) ...:450527B-1   .50 

TRANSFORMERS AND INDUCTANCES 

T202, 203 
204 I.F Transformer  750349B-1   1.85 

T205 Video Detector  750350B-1   5.90 
T301 Audio Output  650216A-1 ..... 2.35 
T601 Vertical Output  750354B-1   4.20 
T502 Horizontal Output  850220D-1  12.10 
T503 Width Transformer 650589B-1   1.25 
T601 Power Transformer 750395B-1  23.35 
L201 I.F. Grid Choke 43.5 mc  650590B-1   1.15 
L202, 203, 
204 Choke 2.2 uh  450338A-4   .20 

L209 Peaking Coil, 140 uh 650219A-10 .....45 
L206 Peaking Coil, 75 uh  650585A-1   .45 
L208 Peaking Coil, 200 uh  650219A-8   .50 
L210 Peaking Coil, 300 uh 650220A-5   .45 
L211 .Filament Choke  452667B-1   .10 
L213 Peaking Coil, 220 uh  650219A-9   .50 
L214 4.5 mc Trap. Assy. 650591A-2   .65 
L301 4.5 mc Coil Assy.  650591A-3   .65 
L302 Quadrature Coil  650640A-1   .80 
L803 Limiter Grid Coil  650638B-1   1.15 
L'304 .Filament Choke  452667B-1   .10 
L501 Horiz. Osc. Ringing Coil ....650637B-1   1.00 
L502 Deflection Yoke  850221E-1  13.25 
L601 Filter Choke  650215A-2   2.20 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

MISCELLANEOUS 

CRT Strap Assy. 17"  453154A-G1 ... .75 
CRT Strap Assy. 21"  453161A-G1 ... .90 
Ion Trap 650276A-6   .85 
Centering Magnet  650471A-2   1.30 
Anode Connector Assy.  650049A-5   .50 
RP Tuner  850222D-1  54.90 
Width Transformer 453118B-1   .35 
Tuning Core  450317A-13 .....40 
Fuse 200 MA ( slo-blo)  453214A-1   .90 

PC501 Vertical Integrator Ckt  6.,0596C-I   1.30 
CRT socket  453120A-1   .25 
Pilot Lamp Socket Assy. ....600093A-8   .15 
Speaker & Phono 450972A-2   .10 
AGC Differential Switch ....453166A-1   .25 
Interlock Receptacle  452580A-2   .20 
Fuse Holder 453330A-1   .20 

PARTS LIST-R. F. TUNER 850222B-1 
RESISTORS 

R101, 105....220K  3229-224   .10 
R102 180K  3229-184   .10 
R103 470 3229-471   .10 
R104, 107.... 
110 15K 3229-153   .10 

R108 47K  3229-473   .10 
R109 4.7K 3229-472   .10 
R111 10K  .3229-103   .10 

CAPACITORS 

.25 C105  120 uufd.  451064A-1   .30 
  .30 C103, 106, 112, 114, 115, 

118  1000 uufd.  451061A-1   .25 
C109  5 uufd.  451215A-1   .60 
C110  10 uufd.  451063A-1   .30 

MISCELLANEOUS 

Fine Tuning Assy.  451326A-1   2.15 

INDUCTANCES 

L11 0°61 L107 I.F. Transformer    rt.F. Filament Choke  451327A-1   1.30 451306A-1   
L108  .10 L110 Cathode Coil   Ose. Filament Choke  451329A-1   451307A-1   .30 

Neutralizing Coil  451328A-1   .10 .10 
45.1 Me. Trap Assy.  451330A-1   1.30 
44.75 Me. Trap Assy. 451331A-1   1.30 
Series Trap Assy.  451332A-1   1.30 
Antenna Coil Assy. Ch. 2 451324A-2   1.30 
Antenna Coil Assy. Ch. 3 451324A-3   1.30 
Antenna Coil Assy. Ch. 4 451324A-4   1.30 
Antenna Coil Assy. Ch. 5 451324A-5   1.30 
Antenna Coil Assy. Ch. 6 451324A-6   1.30 
Antenna Coil Assy. Ch. 7 461324A-7   1.10 
Antenna Coil Assy. Ch. 8 461324A-8   1.10 
Antenna Coil Assy. Ch. 9 451324A-9   1.10 
Antenna Coil Assy. Ch. 10....451324A-10   1.10 
Antenna Coil Assy. Ch. 11....451324A-11   1.10 
Antenna Coil Assy. Ch. 12....451324A-12   1.10 
Antenna Coil Assy. Ch. 13....451324A-13   1.10 
R.F. & Ose. Coil Assy. 
Ch. 2  451325A-2   1.70 
R.F. & Osc. Coil Assy. 
Ch. 3  451325A-3   1.70 
R.F. & Ose. Coil Assy. 
Ch. 4  451325A-4   1.70 
R.F. & Ose. Coil Assy. 
Ch. 5  451325A-5   1.70 
R.F. & Ose. Coil Assy. 
Ch. 6  451325A-6   1.70 
R.F. & Ose. Coil Assy. 
Ch. 7  451325A-7   1.60 
R.F. & Ose. Coil Assy. 
Ch. 8  451325A-8   1.60 
R.F. & Ose. Coil Assy. 
Ch. 9  451325A-9   1.60 
R.F. & Om Coil Assy. 
Ch. 10  451325A-10 .... 1.60 
R.F. & Ose. Coil Assy. 
Ch. 11  451325A-11 .... 1.60 
R.F. & Ose. Coil Assy. 
Ch. 12  451325A-12 .... 1.60 
R.F. & Osc. Coil Assy. 
Ch. 13   45 1325A-13 .... 1.60 

©John Y. Rider 
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Special Instructions for UHF Installation 
These receivers are manufactured with two types of R-F Units. The standard models employ a chassis using 

the turret type tuner ( Part No. 850222) which can be adapted to UHF by addition of UHF Channel Strips. The 
second version incorporates a chassis which employs a UHF/VHF Tuner assembly. 

Models Employing the UHF/VHF 

Tuner Assembly 
These models can be identified by the marking "CX-

37-1" on the chassis rear apron, also the model number 
as appears on the model number label on the cabinet 
back will contain the suffix "- I". Separate antenna 
input terminals are provided on the rear of the cabinet 
on these models for UHF and VHF antennas. These 
are properly marked, VHF and UHF. If separate UHF 
and VHF antennas are used in the installation with in-
dividual transmission lines for each, the individual lines 
should be attached to the corresponding input terminals. 
If a single transmission line is used for both UHF and 
VHF as would be the case if .a combination antenna is 
employed a UHF/VHF antenna coupler ( such as the 
Vee DX Mighty Match MM-30) can be used to separate 
the signals at the receiver. In this case the common 
transmission line from the antenna should be connected 
to the center terminals of the coupler, the UHF termi-
nals on the receiver should be connected to the UHF 
terminals on the coupler and the VHF terminals on the 
receiver should be connected to the VHF terminals on 
the coupler. The UHF/VHF tuner is completely pre-
adjusted at the factory and should require no adjust-
ments upon installation of the receiver. 

Models Employing the Turret Type Tuner 
The chassis used in these models will be marked 

"CX-37R" on the chassis rear apron. (Note: Early 
CX-37 Series Chassis were not marked as such). These 
models have a single antenna input terminal on the 
rear of the cabinet which is used for both VHF and 
UHF. It is advisable to use a common transmission 
line, however, if separate lines are employed an antenna 
coupler can be used to feed the two lines into the com-
mon input terminals. 

Installation of UHF Channel Strips 
To install UHF Channel Strips it is not necessary to 

remove the chassis from the cabinet. The installation 
can be made from the bottom of the instrument, as 
follows: 

(1) Turn the instrument over on its top, placing it 
on a suitable protective pad or cloth. Remove a 
few stapleg and fold back a portion of the venti-
lating screen on the tuner side of the chassis 
mounting shelf. This provides easy access to the 
tuner in most instruments. On the smaller table 
models it may be necessary to loosen the chassis 
mounting bolts and allow the chassis to slip 
down a fraction of an inch. 

(2) Remove the anti-radiation shield, prying up with 
a screw driver. 

(3) Remove a set of unused VHF strips ( either ad-
jacent or preferably, one channel away from a 
locally received VHF station). 

(4) Insert the UHF Strips as follows: 
(A) UHF Antenna segment first. 
(B) Oscillator segment last. Make certain that 

a good connection is made at the inter-
connector wire between segments. 

(C) Make sure that the spring clips hold the 
segments securely in place. 

(5) Replace the anti-radiation shield and tack down 
the ventilating screen. 

(6) Return the instrument to the upright position 
and proceed with the set-up adjustments as out-
lined on page 1 of this folder. The local oscil-
lator adjustment for the UHF strip is similar 
to that for VHF. As 's. final check set the chan-
nel selector to the channel position in which the 
UHF strip has been installed and set the fine 

tuning control to the center of its range. Insert 
an insulated alignment screw driver through the 
oscillator adjustment hole in the front of the 
chassis and adjust the oscillator slug slowly 
(either in or out) until the picture begins to 
distort (sound in picture). Rotate the slug just 
slightly from this position to the point of best 
picture definition. 
Caution: Do not make any other adjustments to 
the UHF strips? When more than one set of 
strips are installed they must be spaced on the 
turret at least one VHF strip apart. Due to the 
physical size of the strips, they cannot be 
installed adjacent to each other in the turret. 
After the installation is completed, the proper 
UHF channel indicator tab should be cemented 
in place on the Channel Selector to identify the 
position (or positions) in which UHF strips 
have been inserted. Sets of UHF and VHF 
channel tabs are available from your Capehart 
Distributor. The set contains VHF tabs which 
can be cemented in place also on the Channel 
Selector to present a symetrical appearance. 
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Beam Corrector Magnet Adjustment 

Adjust the Height Control so that the top and bottom 
edges of the raster are just visible and check to see if 
the raster lines near the top and bottom are sufficiently 
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601 B Kit  for mounting a 21" glass tube, either cylindrical or spherical faced. 
This Kit includes: 

THE FLEETWOOD MODEL 600 REMOTE TUNING 
TELEVISION SYSTEM 

The FLEETWOOD Remote Receiver is designed for custom installation in a 
special cabinet, in the wall of a room, or into a recess or nook which may exist in the 
television viewing area. Its flexibility frees it from the usual requirement that the 
entire set be accessible for tuning. With the FLEETWOOD Remote system, it is quite 
practicable to place the viewing screen over a stairway, or over a buffet. The tuner, 
measuring only 7 x 11 1/2 inches, may be built into an end table, into a magazine rack, 
or placed wherever it may be of service with a minimum of effort on the part of the 
viewer. It may be mounted in any position, and its beautifully edgelit dial, in perfect 
taste, will add warmth and color to any room. 

The system employs 27 tubes, and will accommodate any of the standard 21" or 
24" magnetic focus picture tubes. The high voltage system employed will supply 
18,000 volts nominally, resulting in extremely good spot focus and high brilliance. A 
cosine squared yoke insures uniform focus over the entire screen. 

The picture chassis, when fitted with a 21" tube, can be mounted in a space 21" 
wide and 21" high. The 21AP4 picture tube is only 22 3/4" long, from the faceplate to 
the outside of the tube socket. This tube is recommended wherever space is at a 
premium; for installation in an existing cabinet, or an enclosure of limited size. When 
fitted with a 24 ' tube, the chassis can be mounted in a space 26" wide and 30" high. 
The 24" tube is 24" long from faceplate to the outside of the socket. 

The following Kits are available as accessories to your Fleetwood Receiver: 

601 A Kit  for mounting a type 21AP4 Metal rectangular tube. This Kit includes: 

1 - Plastic ring for the front of the picture tube. 
1 - Plastic sleeve for the picture tube, with anode connector. 
1 - Rubber band for the plastic ring. 
1 - Tie down cable for the picture tube, 49" long. 
1 - Set of blocks for the front of the picture tube. 
4 - 8-32 x 3/4" self-threading screws for the blocks 
2 - Nuts for the tie down cable. 

1 - Pair of support blocks for the front of the picture tube. 
1 - Tie down strap for the front of the picture tube. 
1 - Anode connector for the picture tube. 
4 - 8-32 x 3/4" self-threading screws for the support blocks. 
2 - Pieces of cork for the face of the support blocks. 
2 - Phosphor Bronze Strips 1/4" x 2". 
2 - #6-32 Self- threading screws. 

604 A Kit for mounting a 24AP4 round metal tube. This Kit contains: 

1 - Pair of side panels to support the yoke and focus coil. 
1 - Pair of front tube support àssemblies. 
2 - 6-32 x 1/4" self-threading screws for the front support assemblies. 
2 - 8-32 x 1/4" self- threading screws for the front support assemblies. 
1 - Tie down cable for the front of the tube - 64" long. 
1 - Plastic ring for the front of the tube 

1 - Insulating sleeve for the tube, with anode connector. 
1 - Rubber band for the plastic ring. 

621 A Kit for framing a 21" metal picture tube. This Kit is assembled at the fac-
tory and is composed of the following items: 

1 - Picture frame of Pacific Coast Birch, unfinished, sanded smooth, ap-
proximately 18 1/2" x 24 1/2" outside dimensions. 

1 - Safety glass, 16" x 22" x 7/32", laminated. 
1 - Mask for a 21AP4 type tube, gray-green in color. 
4 - Clips for holding the assembled frame to the wall. 

621 B Kit for framing a 21" Cylindrical Faced glass tube. This kit is assembled 
at the factory, and is identical with the 621A Kit except for the mask, which will fit 
a Cylindrical Faced glass tube instead of the m'etal tube. 

624 Kit  for framing a 24" Round Metal Tube. This kit is assembled at the factory, 
and is composed of the following items: 

1 - Picture Frame of Pacific Coast Birch, unfinished, sanded smooth, ap-
proximately 22" x 28" outside dimensions. 

1 - Safety Glass, 20" x 26" x 7/32", laminated. 
1 - Mask for a 24AP4 tube, gray-green in color. 
4 - Clips for holding the assembled frame to the wall. 

ELECTRICAL SPECIFICATIONS 

PICTURE TUBE: 

REMOTE PANEL CONTROLS. 

21AP4 Metal Rectangular or 24AP4 Metal Round 

Station Selector 
Fine Tuning 
Contrast 
Oft-On-Volume 
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MODEL 600 Fleetwood 

1 - 6AL5 

PICTURE CHASSIS 
CONTROLS: FRONT: 

REAR: 

Height 
Vertical Linearity 
Brightness 
Focus 
Horizontal Hold 
Vertical Hold 

Width 
Horizontal Drive 
Horizontal Linearity 

I. F. FREQUENCIES: Video 25.75 mc 
Audio 21.25 mc 

BANDWIDTH: 4 mc 

AUDIO OUTPUT: 1. 4.5 watts at terminals on Picture Chassis with 
volume control on remote tuner; 

POWER: 

2. Ratio detector output; no volume control. 

117 Volts, 60 Cycle 
Picture tube chassis: 180 watts 
Remote tuner chassis: 55 watts 

PICTURE TUBE ANODE 
VOLTAGE: 18 kv, design center 

TUBE COMPLEMENT: 
(Remote Tuner) 

TUBE COMPLEMENT: 
(Picture Chassis) 

- 6AB4 Grounded Grid Video Input 
Stage 

- 6AC7 Video Output Stage 
- 6BE6 Sync Stripper and Noise In-

verter 
- 6SN7 Sync Phase Inverter and D.C. 

Restorer 
Horizontal Discriminator 

1 - 6BQ7/6BK7 Cascode R.F. Amplifier 
1 - 6J6 First Detector and Local 

Oscillator 
1 - 6CB6 First I. F. Amplifier 
3 - 6AU6 2nd, 3rd, and 4th I. F. 

Amplifiers 
1 - 12AU7 Video Detector, AGC Recti-

fier, and 1st sound I. F. 
Amplifier 

1 - 6AU6 2nd sound I. F. Amplifier 
1 - 6AL5 Sound Ratio Detector 
1 - 6AB4 Sound Cathode Follower 
1 - 12AT7 Video Cathode Follower 
1 - 6X4 Rectifier 

1 - 6SN7 Vertical Oscillator 
1 - 6S4 Vertical Output Amplifier 
1 - 6SN7 Horizontal Oscillator 
1 - 6CD6 Horizontal Amplifier 
1 - 6W4 Horizontal Damper 
1 - 1B3 High Voltage Rectifier 
1 - 6AV6 Audio Input Amplifier 
1 - 6V6 Audio Power Amplifier 
1 - 5U4 Plate Supply Rectifier 

WARNING — HIGH VOLTAGE 

Extremely high voltages are used in the operation of this set. To avoid personal 
injury, extreme care should be exercised so that no contact is made with any compo-
nents connected to the high voltage circuits. Do not operate the receiver with the high 
voltage compartment shield removed. 

WARNING — PICTURE TUBE HANDLING 

Particular care must be exercised when handling picture tubes due to their high 
vacuum and large surface area. The picture tube must not be struck, scratched, or 
subjected to more than moderate pressure at any time as fracture of the glass will 
result in an implosion of considerable violence capable of damaging both property and 
person. 

DIMENSIONS 

PICTURE CHASSIS 
21" Chassis: 

21" Chassis, tube mounted: 

24" Chassis: 

24" Chassis, tube mounted: 

TUNER CHASSIS 

Width Height Depth 

20 1/4 14 1/2 20 1/4 

20 3/4 21 23 1/4 

20 1/4 19 22 1/2 

26 30 25 1/4 

11 1/2 7 8 1/2 

INSTALLING A 21" METAL PICTURE TUBE (21AP4)  
USING 601 A KIT 

1. Mount the front support blocks on the chassis, ridges forward, screwing the 
8-32 x 3/4" self-threading screws through the blocks and into the holes found 1/2" 
from the front of the chassis. 

2. Unpack the type 21AP4 picture tube and place it face down on a soft pad to 
protect it from being scratched. Place plastic sleeve over the tube away from the 
socket key. Bend the clip around the front edge of the rim of the picture tube. 

3. With the plastic sleeve snug against the tube, wrap the plastic ring around the 
front rim of the tube, over the sleeve. Work the ring tightly around the tube. Secure 
the ring with the rubber band, which must lie flat in the groove. 

4. Loosen the screws which hold the yoke mounting hood on top of the mounting 
panels, allowing the yoke to slip toward the rear of the chassis. 

5. Set the picture tube, complete with its ring and plastic cover, in place on the 
chassis, using extreme caution not to damage the deflection yoke windings with the 
prongs of the picture tube as the base of the tube is guided through the yoke. The high 
voltage clip should be on your left as you face the tube. The ridges on the front 
mounting blocks should fit into the groove in the mounting ring. 
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6. Place the tie down cable in the groove in the plastic ring and pass the ends 
through the holes in the front corners of the chassis. Screw the nuts on the ends and 
tighten MODERATELY. These nuts need be only " finger tight" to secure the tube. 

7. Solder anode connector to the end of the white wire extending through the front 
of the high voltage box. Snap this connector into the terminal in the plastic sleeve. 

8. Loosen the wing screw protruding from the top of deflection yoke. Push the 
yoke mounting hood forward until the rubber rims engage the flare of the picture tube 
.firmly. While holding the hood forward under moderate tension, tighten the two screws 
which fasten the hood to the top of the upright panels. 

9. Push the deflection yoke forward until it also engages the flare of the picture 
tube, and tighten the wing screw in the top of the deflection yoke. 

10. Clamp the Ion Trap Magnet around the neck of the picture tube, about 1/2" for-
ward of the tube base. 

11. Place the picture tube socket on the base of the picture tube. Dress the leads 
away from the tubes on the chassis, and also away from the picture tube. 

INSTALLING A 21" GLASS TUBE 
USING A 601 B KIT 

1. Mount the front support blocks on the chassis, screwing the 8-32 x 3/4" 
screws through the blocks and into the holes found 1/2" from the front of the chassis. 

2. Remove the four screws which hold the yoke mounting panels to the chassis. 
Move the entire assembly (yoke, focus coil and panels) back 1 1/4", by putting the 
screws into the front set of holes in the panels. 

3. Fasten the 2" x 1/4" grounding strips to front of yoke mounting panels, using 
6-32 x 1/4" self-threading screws. 

4. Place the pieces of cork on the faces of the front blocks. If desired, the cork 
may be cemented to the blocks. 

5. Loosen the screws which hold the yoke mounting hood on top of the mounting 
panels, allowing the yoke to slide toward the rear of the chassis. 

6. Set the picture tube in place on the blocks, using extreme caution not to dam-
age the deflection yoke windings with the prongs of the picture tube as the base of the 
tube is guided through the yoke. The anode connection on the side of the picture tube 
should be on your left as you face the tube. The grounding strips must make connec-
tion with the coating on the outside of the tube. 

7. Place the tie down strap over the top of the picture tube and pass the ends 
through the holes in the front corners of the chassis Screw the nuts onto the ends of 
the strap MODERATELY. These nuts need be only "finger tight" to properly secure 
the tube. 

8 Loosen the wing screw protruding from the top of the deflection yoke. Push 
the yoke mounting hood forward until the rubber rim engages the flare of the picture 
tube firmly. While holding the hood forward under moderate tension, tighten the two 
screws which fasten the hood to the top of the upright panels. 

9. Push the deflection yoke forward until it also engages the flare of the picture 
tube, and tighten the wing screw on top of the deflection yoke. 

10. Clamp the ION TRAP MAGNET around the neck of the tube, about 1/2" for-
ward of the base. 

11. Place the picture tube socket on the base of the picture tube. 

12. Dress the leads away from the tubes on the chassis, and also away from the 
picture tube. 

13. Solder the anode connector onto the end of the white wire extending through the 
front wall of the high voltage box, and press connector into place on the picture tube. 

INSTALLING A 24" TUBE 
USING A 604 A KIT 

1. Mount the front support brackets on the chassis. Each front support bracket 
is mounted (wood side forward) with one 8-32 and one 6-32 self-threading screws. 
The screws are driven upward from beneath the chassis. The 8-32 screw goes through 
the hole in the corner of the chassis and engages the center hole in the bracket. 

2. Remove the deflection yoke hood and the focus magnet assembly from the up-
right panels at the rear of the chassis. Remove the panels, and replace them with the 
taller panels supplied with the 24" mounting kit. Replace the deflection yoke and hood, 
leaving it loose and free to slip toward the rear of the chassis. Remount the focus 
magnet on the new panels. 

3. Unpack the type 24AP4 tube and place it face down on a soft pad to protect it 
from being scratched. Place the plastic sleeve over the tube, with high voltage clip on 
the side of the tube away from the socket key. Bend the high voltage clip around the 
front edge of the rim of the tube. 

4. With the plastic sleeve snug against the tube, wrap the plastic ring around the 
front of the tube, over the sleeve. Secure the ring with the rubber band, which must 
lie flat in the groove. 

5. Set the picture tube, complete with its ring and sleeve on the chassis, using 
extreme caution not to damage the deflection yoke windings with the prongs of the pic-
ture tube as the base of the tube is guided through the yoke. The high voltage clip 
should be on your left as you face the tube. The front mounting pieces should fit into 
the groove in the mounting ring. 

6. Place the tie down cable in the groove in the plastic ring, and pass the ends 
through the holes in the outside ends of the front mounting assemblies. Screw the nuts 
on the ends of the rod and tighten moderately. 
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MODEL 600 Fleetwood 

7. Solder anode connector to the end of the white wire extending through the front 
of the high voltage box. Snap this connector into the terminal in the plastic sleeve. 

8. Loosen the wing screw which holds the deflection yoke in the yoke mounting 
hood. Push the yoke mounting hood forward until the rubber rims engage the flare of 
the picture tube firmly. While holding the hood forward under moderate tension, 
tighten the two screws which fasten the hood to the top of the upright panels. 

9. Push the deflection yoke forward until it also engages the flare of the picture 
tube, and tighten the wing screw which holds it in the yoke mounting hood. 

10. Clamp the Ion Trap Magnet around the neck of the picture tube about 1/2" for-
ward of the tube base. 

11. Place the picture tube socket on the base of the picture tube. Dress leads 
away from the tubes on the chassis, and away from the picture tube. 

ELECTRICAL CONNECTIONS 

Connect the tuner chassis with the picture chassis, using the 40-foot cable pro-
vided. Connect a P.M. Type speaker to the speaker terminals on the picture tube 
chassis. Plug each unit into a 117 volt, 60 cycle source of power. Turn the system 
"ON" by clockwise rotation of the center control on the tuner chassis. The tubes in 
both chassis should now be lighted. 

Set the brightness control on the picture chassis to maximum. Adjust the Ion Trap 
Magnet until the screen of the picture tube lights up. The Ion Trap may be rotated 
completely, and moved back and forth along the neck of the picture tube. Proper ad-
justment has been attained when the light on the face of the picture tube is at its maxi-

Connect an antenna to the antenna terminals on the tuner chassis, using 300 ohm 
twin lead. It should now be possible to tune in a station. 

CENTERING THE PICTURE 

Each FLEETWOOD system is operated at the factory with a standard picture tube 
and is properly adjusted. However, picture tubes vary slightly and, when first set up, 
the picture on your set may not be properly centered. Around the neck of the picture 
tube, to the rear of the deflection yoke, will be found a focus magnet. It is mounted on 
a shelf with a single wing nut and is adjustable laterally on the shelf. The shelf in 
turn is mounted with two wing nuts and is adjustable vertically. These adjustments 
permit centering the picture. If the picture must be raised, the focus coil must be 
raised. Similarly, if the picture must be moved to one side in order to be centered, 
the focus magnet must be moved in the same direction as it is necessary to move the 
picture. 

After the picture has been centered, it will be necessary to readjust the Ion Trap. 
The Ion Trap MUST BE ADJUSTED FOR MAXIMUM SCREEN BRIGHTNESS ONLY, OR 
THE PICTURE TUBE WILL BE DAMAGED, OVER A PERIOD OF TIME. MAKE ALL 
CENTERING ADJUSTMENTS WITH THE FOCUS COIL. 

To level the picture, loosen the wing screw above the deflection yoke and turn the 
yoke slightly. Keep the yoke pushed forward against the flare of the picture tube when 
tightening the wing screw. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS: These adjustments should 
be made only if a reliable test pattern is available from a station. During some parts 
of the day several stations may be transmitting test patterns, and their individual dif-
ferences may be "averaged." Generally speaking, the "Vertical Linearity" controls 
the top portion of the picture, and can make the test pattern " flat headed" or " egg 
headed." After changing the Vertical Linearity, the height will probably have to be 
reset. 

HORIZONTAL HOLD: If the stations should come in as a series of black and white 
bars running diagonally across the screen, adjust the Horizontal Hold. Do not center 
the picture with this control. 

VERTICAL HOLD: Proper adjustment of this control will prevent the picture from 
"rolling" either up or down. When the Horizontal and Vertical Hold controls have 
been adjusted, they should not require re- setting for many months. 

BRIGHTNESS: With no station tuned in, adjust this control so that the screen is 
nearly dark. 

NORMAL OPERATION OF THE SYSTEM: 

Select a station desired with the Station Selector Knob. Behind this knob is a 
FINE TUNING CONTROL. Turn this control counter-clockwise until the picture ap-
pears to be covered with a fine mesh pattern, or has " sound" in it. Turn the fine 
tuning control clockwise until this effect just disappears. This will be the point at 
which the picture will have a maximum of fine detail. 

Adjust the CONTRAST control for the most pleasing picture. Too much con-
trast will give the picture a coarse appearance, while too little contrast will give the 
picture a " washed out" appearance. 

OPERATION OF THE SYSTEM WITH A SEPARATE AUDIO SYSTEM: 

On the rear of the tuner chassis is a jack marked DETECTOR OUTPUT, which 
may be used to supply audio to an external amplifier. In this case, the volume control 
in the tuner will not function, and the loudness or volume control in the external sys-
tem must be used. It is important that the speaker terminals on the picture tube 
chassis be shorted with a wire at all times if there is no speaker connected to these 
terminals. Failure to do so may result in damage to the audio output transformer in 
the picture tube chassis. 

CABINET CONSIDERATIONS 

The FLEETWOOD picture chassis should always be mounted in a cabinet, or in an 
enclosure behind a wall. In either case, the face of the picture tube should be protected 
by a safety glass window. Suitable laminated safety glass, together with a Royalite 
Picture Mask and a mounting frame are available in the FLEETWOOD 621 Accessory 
Kit (for 21" tube); and the FLEETWOOD 624 Accessory Kit (for 24" tube). This safety 
glass should be mounted on a plywood panel not less than 1/4" thick. Panel layout 
drawings will be found in the back of this manual. 

CJohn F. Rider 
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A piece of the plywood 2-1/2" x 10-1/2" should be salvaged from the panel cutout 
to make a matching cover for the secondary controls. Two spring clips are provided 
to hold the cover in place. This cover will rarely have to be opened after the set has 
been properly adjusted. If the set is housed in a cabinet, the back of the cabinet should 
be masonite. Ventilation should be provided by piercing the masonite with holes not 
larger than 1/4" in diameter, on centers not greater than 1/2". 

In order that the longest possible life may be expected from the tubes and other 
components in the system, it is imperative that both chassis be installed in a manner 
that will provide adequate ventilation. The shelf on which the picture chassis is 
mounted should have an opening approximately ten inches square, near the center of 
the chassis. This opening should be covered with hardware cloth, or heavy screen. 

MOUNTING THE TUNER 

If the tuner is to be installed in a piece of furniture, check the thickness of the 
panel behind which it is to be installed. If the panel is not over 1/2" thick, the front 
panel and the bottom of the tuner may be removed and the dial bezel may be mounted 
directly on the panel. 

An opening approximately 4" x 6" should be made in the shelf beneath the chassis 
for ventilation, and the opening should be covered with hardware cloth or heavy screen. 
Provision must also be made for ventilating the top of the chassis. At least 30 square 
inches of opening is recommended, at either the top, back, or sides of the tuner. 

SERVICE NOTES 

OSCILLATOR ADJUSTMENT 

If the fine tuning control knob does not turn far enough to properly bring in a par-
ticular station, set the fine tuning control at the middle of its range. Turn the oscil-
lator adjusting slug clockwise until the picture has " sound interference" in it. Turn 
slug counter- clockwise until this interference just disappears. This slug can be ad-
justed through the hole located one inch to the right of, and 1/4 inch above the station 
selector shaft. As the station selector is turned to a different station, a different 
slug will appear in the hole. Use a non-metallic screw driver. A fraction of a turn 
should be sufficient. 

Should the slug " fall into" the coil form, remove the bottom tuner cover by pulling 
downward on its forward end, and remove the forward channel coil cartridge of the 
station concerned. Move the slug retaining spring out of its slot, and tap the coil as-
sembly until slug slips forward. Set the retaining spring in place so that it rests 
firmly against the slug, and reassemble the tuner. 

If the fine tuning is off in the same direction on all stations, due to replacing V2 
(6J6), set the station selector on a station in the " high group" ( 11-13), set the fine tun-
ing knob in the middle of its range. Turn C15 counter-clockwise until the picture has 
"sound interference" in it, then turn it clockwise until this interference just disap-
pears. 

I. F. ALIGNMENT — VIDEO 

1. Connect the negative terminal of a 3-volt battery to the junction of C118 and 
R105, positive grounded. 

2. Connect the negative probe of a VTVM to point "A" at the " high" end of the 
contrast potentiometer; positive meter terminal to ground. 

3. Connect signal generator having a 21-28 mc range, to pin #1 of V101 (6CB6) 
through a D.C. blocking condenser. 

Adjust the following: 

Coil 

T105 - Bottom Slug 
T101 - Bottom Slug 
T102 
T105 - Top Slug 
T101 - Top Slug 
L104 
L105 

Frequency 

27.25 
21.1 
21.25 
25.5 
22 
23 
24.5 

Indication 

Null 
Null 
Null 

Maximum 
Maximum 
Maximum 
Maximum 

Replace the VTVM with an oscilloscope, and the signal generator with a sweep 
generator, adjusted to sweep 20-28 M.C. If necessary, re-adjust T101 (top), T105 
(top), L104 and L105 to produce a curve approximately as shown: 

Sweep 
Generator Cable 

150 Ohms 

150 Ohms 

Set marker generator to 23.7 and adjust L9 so that the dip produced by it is at 
23.7 mc. Move the sweep generator lead to the output terminal of the tuner and adjust 
L101 for maximum response at 23.7 m.c. 

TUNER ADJUSTMENT 

Set sweep generator on channel 12 and feed the antenna terminals through a bal-
ancing network as shown: 21. 25 

22 23 .7 

Set station selector on channel 12 and adjust C6, C2 and C7 for maximum output 
and minimum tilt on top of curve. 
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M9DEL 600, Fleetwood  

I. F. ALIGNMENT — SOUND CHANNEL 

1. Connect a voltmeter from the junction of R125 and R126 (point D) to ground. 
Tune in a station. Adjust T103, top and bottom, and T104 bottom for maximum read-
ing. Connect the voltmeter between points C and D and adjust T104 top for zero volt-
age. 

4 1/2 M.C. VIDEO TRAP ADJUSTMENT  

With a station tuned in, turn the fine tuning control knob counter- clockwise until 
"sound interference" can be seen in the picture. Adjust L107 for a minimum of this 
interference. 

HORIZONTAL OSCILLATOR ADJUSTMENTS: 

1. Horizontal Linearity, L604: 

Connect a voltmeter across the cathode resistor of the 6CD6, R609, and adjust 
the Horizontal Linearity Coil, L604 for minimum voltage, while watching a 
standard test pattern. Proper adjustment will be attained when the two halves 
of the pattern are similar, and will be close to the point of minimum cathode 
voltage. 

2. Horizontal Frequency, L603: 

With a station tuned in, temporarily ground the grid, pin #1, of V601, the hori-
zontal oscillator. Set the horizontal hold in the middle of its range, and adjust 
L603 until the picture is nearly stopped. Remove temporary ground from pin 
#1, V601. 

3. Horizontal Drive, C609: 

With a station tuned in, set contrast at its minimum, and brightness so that the 
screen is lighted. Turn C609 clockwise from the rear of the chassis (loosen) 
until a white vertical bar appears near the middle of the screen. Tighten (coun« 
ter-clockwise) until the bar just disappears. 

4. Width: 

Adjust so that 1/8" to 1/4" of the picture is off the screen on each side. 

©John Y. Rider 
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All resistors 

RESISTORS  

Symbol No. 

are 

R-615 
R-302 
R-431 
R-430 
R-434 
R-608 
R-435 
R-207 
R-304 
R-619, R-620 
R-609 
R-208 
R-618 
R-602 
R-512 
R-506 
R-617 
R-422 
R-432 
R-421 
R-309 
R-405 
R-601, R-606 
R-310 
R-423 
R-308 
R-610 
R-433 
R-611 
R-514 
R-406, R-429, 
R-612 
R-418 
R-613, R-614 
R-515 
R-616, R-621 
R-301, R-410, 
R-424, R-425, 
R-416 
R-203, R-507 
R-603, R-604 
R-409 
R-415 

1/2 watt, 10% composition except as noted. 

Description 

3.90, w. w. 
100, w. w. 
5152 5% 
1000 
1200 
1500 
2200 
27052 
4700 1w 
5600 
3oon low, w. w. 
l000n 20% 2w 
Noon 
15000 5% 
20000 1w 
1800n 
220052 2w 20% 
270052 
27000 5% 
39000 
39000 2w 
47000 2w 5% 
470052 5% 
560052 2w 
470052 
750052 10w, w. w. 
18K0 3w 
101(52 
10K0 1w 
15K0 

22K0 
391(0 
471(0 
82K52 
82K0 1w 

100K52 
220K0 
180K52 
330K0 
390K52 

R-205, R-427, 
R-408, R-426, 
R-607, R-419, 
R-436 
R-505 
R-513, R-428 
R-509 
R-414, R-417 
R-202 

470K0 
250K0 1w 
1 meg 
1.2 meg 
2.2 meg 
10 meg 

POTENTIOMETERS  

Symbol No. 

R-511 
R-305 
R-412 
R-605 
R-508 
R-510 

VACUUM TUBES 

Symbol No.  

V-404 
V-602 
V-201 
V-202 
V-301 
V-401 
V-501, V-601, 
V-403 
V-502 
V-603 
V-604 
V-402 
V-406 
V-405 

CAPACITORS 

Symbol No.  

C-603 
C-613 
C-409 
C-602 
C-410, C-411 

Description 

30000 (Vert. Lin.) 
30000 ( Focus) 
500K (Brightness) 
100K0 (Horiz. Hold) 
250K0 (Vert. Hold) 
2 meg (Height) 

Description 

6AL5 
6CD6G 
6AV6 
6V6GT 
5U4G 
6AC7 

6SN7GT 
6S4 
6W4GT 
1B3GT 
6BE6 
6AB4 
Kinescope 

Description  

47mmf 10% 500V, mica 
47mmf 10% 1KV, mica 
220mmf 20%, mica 
270mmf 5%, mica 
500mmf 10% 

C-611 
C-416 
C-203 
C-612, C-614 
C-201, C-412 
C-506, C-615, 
C-407 
C-601 
C-505 
C-604 
C-414 
C-609 
C-202, C-510 
C-302, C-305 
C-403, C-408, 
C-413, C-507, 
C-607, C-608 
C-415 
C-404, C-606, 
C-509, C-616 
C-511 
C-605 
C-618 
C-508 
C -303A, 
C -303B/C406, 
C-303C, 
C-303D/C617 
C -304A/C204, 
C-304B/C205, 
C-304C/C610, 
C -304D 
C -301A, B 

500mmf 20KV 
. 0015mf 10%, mica 
. 004mf 600V, tubular paper molded 
. Olmf 600V, molded paper 
.005mf 500V, ceramic disc 

. 006mf 600V, paper 

.006mf 500V 10%, mica 

. 015mf 600V, paper 

. Olmf 600V, paper 

. 01, ceramic disc 
700mmf, trimmer 
. 02mf 600V, paper 
. 022mf 600V 

. 05mf 600V, paper 20% 

.22mf 600V, molded paper 

. lmf 600V, paper 

.25mf 600V, paper 

.5mf 200V, paper 
20mf 450V 
50mf 50V, electrolytic 

20x20x20x2Omf 450V, electrolytic 

20x20x2Omf 450V + 20mf 25V, elec. 
40x4Omf 475V 

COILS AND TRANSFORMERS  

Symbol No. Description 

L-301 
L-302 
L-404 
L-402 
L-403 
L-602 
L-603 
L-601 
L-604 
T-201 
T-301 
T-501 
T-601 

Filter choke 
Focus coil, 140052 
Series peaking coil, 93uh 
Shunt peaking coil, 450411 
Series peaking coil, 215uh on 22K res. 
Width coil, 3-16uh 
Ringing coil, 5. 5-20h 
Deflection yoke, 18 1/2uh 
Linearity coil, 1.5-8.3µh 
Audio output 
Power 
Vertical output 
horizontal output 
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MODEL 600R1 Tuner 

All resistors are 1/2 watt, 10% Composition except as noted. 

RESISTORS  

Symbol No. Description  

R-141 
R-102 
R-104, R-110 
R-106, R-112, 
R-113, R-115, 
R-117, R-120 
R-137 
R-123 
R-139 
R-105, R-107, 
R-114, R-122, 
R-135, R-133 
R-140 
R-138 
R-101 
R-108, R-111 
R-116 
R-132 
R-103, R-109 
R-125, R-126 
R-127 
R-124, R-128, 
R-136 
R-121 
R-118, R-119, 
R-129 

POTENTIOMETERS  

Symbol No. 

R-201 

R-142 

VACUUM TUBES  

V-107 
V-102, V-103, 
V-104, V-106 

1. 50 1w, w. w. 
510 5% 
680 5% 

15on 
1500 10w, w. w. 
2700 
8000 10w, w.w. 

1000ç 
2000n 10w, w.w. 
39000 1w 
33000 5% 
47000 5% 
56000 5% 1w 
68000 1w 
10KS2 
loKn 
15K0 1w 

221(0 
100K0 

4701(0 

Description  

5001C0 (Volume) with switch 

5000n (Contrast) 

6AL5 

6AU6 

V-101 
V-105 
V-109 
V-108 
V-110 

6CB6 
12AU7 
6AB4 
12AT7 
6X4 

CAPACITORS  

Symbol No. Description  

C-117 
C-116, C-125 
C-129 
C-105, C-108, 
C-111, C-115 
C-121 
C-123 
C-101, C-102, 
C-103, C-104, 
C-106, C-107, 
C-109, C-110, 
C-113, C-114, 
C-119, C-120, 
C-122, C-126, 
C-127, C-112, 
C-133, C-134, 
C-135 
C-124 
C-118 
C-130 
C-131, C-132 

5. 6mmf, ceramic tubular 
56mmf, ceramic tubular 
330mmf 10% mica 

330mmf, ceramic tubular 
1000mmf, ceramic tubular 
. 004mf 600V, tubular paper molded 

. 005mf, 500V, ceramic disc 

. 022mf 600V 

. 22mf 400V, paper molded 
5mf 50V, electrolytic 
20x20x20x2Omf 450V, electrolytic 

COILS AND TRANSFORMERS  

Symbol No. Description  

L-104, L-105, 
L-101 
L-107 
T-105 
T-101 
T-102 
T-104 
T-103 
L-108 
L-109 

L F. Coil 
Video trap coils 4. 5 mc 
#2 I. F. Coil with 27. 25 mc trap 
#3 I. F. Coil 
Cathode Trap 21. 25 mc 
Ratio Det. Coil 4. 5 mc 
I. F. Transf. 4. 5 mc 
Series Peaking Coil 70 µh 
35 µh Peaking Coil 
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MODEL 610, Fleetwood 

FLEETWOOD MODEL 610 TELEVISION RECEIVER 

The Fleetwood Model 610 Television Receiver is a Custom Quality chassis de-
signed for installation into a wall, or for use in a special cabinet. It is especially 
suited for installations which include high fidelity sound systems and record players. 
Two types of audio output are provided, making it possible to connect the receiver 
into almost any sound system without circuit changes, or to operate a loud-speaker 
from the amplifier which is included in the 610 Receiver. 

The Fleetwood 610 Receiver will accommodate a 21" or a 24" picture tube, 
either metal or glass. Kits are available, which will mount any of the standard types 
of tubes. When the Receiver has been fitted with the desired type of picture tube, it 
makes a complete package, with everything except the loud-speaker firmly mounted 
onto a single chassis The chassis may be mounted in any position. A set of knobs 
is supplied with the Fleetwood 610. 

UHF Tuner strips are available which will enable the FLEETWOOD to receive 
any of the new Ultra High Frequency stations. A set of these strips replaces a set 
of coils which are not used in a particular locality. The Super Cascode turret type 
tuner with which your Fleetwood is equipped insures maximum sensitivity on any 
channel, in both the VHF and UHF bands. When properly fitted with the strips for the 
UHF stations in your locality, these channels can be tuned in as easily as the regular 
VHF channels. An extra position on the dial is provided to show UHF when such a 
station is tuned in. The panel light associated with the replaced coils can easily be 
moved to this UHF position behind the dial panel. 

ELECTRICAL SPECIFICATIONS 

PICTURE TUBE: 
(Not Supplied) 

CONTROLS: 

SECONDARY CONTROLS: 

SECONDARY CONTROLS: 
( Rear of Chassis) 

I. F. FREQUENCIES: 

BANDWIDTH: 

21AP4 
21EP4 
24AP4 

Off-Volume 
Contrast 
Brightness 
Station Selector-fine tuning 

Vertical Hold 
Horizontal Hold 
Height 
Vertical Linearity 

Width 
Horizontal Drive 
Horizontal Linearity 
Focus 

Video 25.75 Mc. 
Audio 4.5 Mc. 

Video 4 Mc. 

AUDIO OUTPUT: 

POWER: 

PICTURE TUBE ANODE 
VOLTAGE: 

TUBE COMPLEMENT: 

1. Ratio detector output; no volume control. 

2. 6V6 Power Amplifier with inverse feedback. 

117 Volts, 60 Cycles 210 Watts 

18 kv, design center, 20.5 kv max. 

1 - 6BQ7 
1 - 6J6 
1 - 6CB6 
3 - 6AU6 
1 - 12AU7 

1 - 6AU6 
1 - 6AL5 
1 - 6AV6 
1 - 6V6 
1 - 6AC7 
1 - 6BE6 
1 - 6SN7 
1 - 6AL5 
1 - 6SN7 
1 - 6CD6 
1 - 6W4 
1 - 1B3 
1 - 6SN7 
1 - 654 
1 - 5U4 

Cascode RF Amplifier 
First Detector 81 Local Oscillator 
First I. F. Amplifier 
2nd, 3rd, and 4th I. F. Amplifiers 
Video Detector, AGC Rectifier and 
1st I. F. Amplifier 
2nd Sound I. F. Amplifier 
Ratio Detector 
1st Audio Amplifier 
Audio Power Amplifier 
Video Amplifier 
Sync Stripper and Noise Inverter 
Sync Phase Inverter 
Horizontal Phase Discriminator 
Horizontal Oscillator 
Horizontal Amplifier 
Horizontal Damper 
High Voltage Rectifier 
Vertical Oscillator 
Vertical Output Amplifier 
Plate Supply Rectifier 

WARNING - HIGH VOLTAGE 

Extremely high voltages are used in the 
injury, extreme care should be exercised so 
nents connected to the high voltage circuits. 
voltage compartment shield removed. 

WARNING - PICTURE 

Particular care must be exercised when 
vacuum and large surface area. The picture 
subjected to more than moderate pressure at 
suit in an implosion of considerable violence 
person. 

operation of this set. To avoid personal 
that no contact is made with any compo-
Do Not Operate the receiver with the high 

TUBE HANDLING 

handling picture tubes due to their high 
tube must not be struck, scratched, or 
any time as fracture of the glass will re-
capable of damaging both property and 

DIMENSIONS 

Chassis: 

Chassis, 21" tube mounted: 

Chassis, 24" tube mounted: 

Width Height Depth  

20 1/4 14 1/2 20 1/4 

20 3/4 21 23 1/4 

26 30 25 1/4 
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UNPACKING 

Remove the chassis from the shipping carton. A small package will be found in 
the carton, which contains a set of knobs, the Ion Trap for the neck of the picture tube, 
a pair of clips for holding a trap door in position over the secondary controls, and 
some small wood screws for mounting the clips onto the back side of the trap door. 
As soon as the receiver has been unpacked, examine it for any apparent damage which 
may have occurred in shipment. Should any damage be found, file a claim immedi-
ately with the carrier, stating the extent of the damage. 

INSTALLING A 21" METAL PICTURE TUBE (21AP4)  
USING 601 A KIT 

1. Mount the front support blocks on the chassis, ridges forward, screwing the 
8-32 x 3/4" self- threading screws through the blocks and into the holes found 1/2" 
from the front of the chassis. 

2. Unpack the type 21AP4 picture tube and place it face down on a soft pad to 
protect it from being scratched. Place plastic sleeve over the tube away from the 
socket key. Bend the clip around the front edge of the rim of the picture tube. 

3. With the plastic sleeve snug against the tube, wrap the plastic ring around the 
front rim of the tube, over the sleeve. Work the ring tightly around the tube. Secure 
the ring with the rubber band, which must lie flat in the groove. 

4. Loosen the screws which hold the yoke mounting hood on top of the mounting 
panels, allowing the yoke to slip toward the rear of the chassis. 

5. Set the picture tube, complete with its ring and plastic cover, in place on the 
chassis, using extreme caution not to damage the deflection yoke windings with the 
prongs of the picture tube as the base of the tube is guided through the yoke. The high 
voltage clip should be on your left as you face the tube. The ridges on the front mount-
ing blocks should fit into the groove in the mounting ring. 

6. Place the tie down cable in the groove in the plastic ring and pass the ends 
through the holes in the front corners of the chassis. Screw the nuts on the ends and 
tighten MODERATELY. These nuts need be only "finger tight" to secure the tube. 

7. Solder anode connector to the end of the white wire extending through the front 
of the high voltage box. Snap this connector into the terminal LI the plastic sleeve. 

8. Loosen the wing screw protruding from the top of deflection yoke. Push the 
yoke mounting hood forward until the rubber rims engage the flare of the picture tube 
firmly. While holding the hood forward under moderate tension, tighten the two 
screws which fasten the hood to the top of the upright panels. 

9. Push the deflection yoke forward until it also engages the flare of the picture 
tube, and tighten the wing screw in the top of the deflection yoke. 

10. Clamp the Ion Trap Magnet around the neck of the picture tube, about 1/2" 
ceward of the tube base. 

11. Place the picture tube socket on the base of the picture tube. Dress the leads 
away from the tubes on the chassis, and also away from the picture tube. 

INSTALLING A 21" GLASS TUBE  
USING A 601 B KIT 

1. Mount the front support blocks on the chassis, screwing the 8-32 x 3/4" screws 
through the blocks and into the holes found 1/2" from the front of the chassis. 

2. Remove the four screws which hold the yoke mounting panels to the chassis. 
Move the entire assembly (yoke, focus coil and panels) back 1 1/4", by putting the 
screws into the front set of holes in the panels. 

3. Fasten the 2" x 1/4" grounding strips to front of yoke mounting panels, using 
6-32 x 1/4" self- threading screws. 

4. Place the pieces of cork on the faces of the front blocks If desired, the cork 
may be cemented to the blocks. 

5. Loosen the screws which hold the yoke mounting hood on top of the mounting 
panels, allowing the yoke to slide toward the rear of the chassis. 

6. Set the picture tube in place on the blocks, using extreme caution not to dam-
age the deflection yoke windings with the prongs of the picture tube as the base of the 
tube is guided through the yoke. The anode connection on the side of the picture tube 
should be on your left as you face the tube. The grounding strips must make connec-
tion with the coating on the outside of the tube. 

7. Place the tie down strap over the top of the picture tube and pass the ends 
through the holes in the front corners of the chassis. Screw the nuts onto the ends of 
the strap MODERATELY. These nuts need be only " finger tight" to properly secure 
the tube. 

8. Loosen the wing screw protruding from the top of the deflection yoke. Push 
the yoke mounting hood forward until the rubber rim engages the flare of the picture 
tube firmly. While holding the hood forward under moderate tension, tighten the two 
screws which fasten the hood to the top of the upright panels. 

9. Push the deflection yoke forward until it also engages the flare of the picture 
tube, and tighten the wing screw on top of the deflection yoke. 

10. Clamp the ION TRAP MAGNET around the neck of the tube, about 1/2" forward 
of the base. 

11. Place the picture tube socket on the base of the picture tube. 

12. Dress the leads away from the tubes on the chassis, and also away from the 
picture tube. 

13. Solder the anode connector onto the end of the white wire extending through the 
front wall of the high voltage box, and press connector into place on the picture tube. 

INSTALLING A 24" TUBE  
USING A 604 A KIT 

1. Mount the front support brackets on the chassis. Each front support bracket is 
mounted (wood side forward) with one 8-32 and one 6-32 self- threading screws. The 
screws are driven upward from beneath the chassis. The 8-32 screw goes through the 
hole in the corner of the chassis and engages the center hole in the bracket. l
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Fleetwood MODEL 610, 

2. Remove the deflection yoke hood and the focus magnet assembly from the up-
right panels at the rear of the chassis. Remove the panels, and replace them with 
the taller panels supplied with the 24" mounting kit. Replace the deflection yoke and 
hood, leaving it loose and free to slip toward the rear of the chassis. Remount the 
focus magnet on the new panels. 

3. Unpack the type 24AP4 tube and place it face down on a soft pad to protect it 
from being scratched. Place the plastic sleeve over the tube, with high voltage clip 
on the side of the tube away from the socket key. Bend the high voltage clip around 
the front edge of the rim of the tube. 

4. With the plastic sleeve snug against the tube, wrap the plastic ring around the 
front of the tube, over the sleeve. Secure the ring with the rubber band, which must 
lie flat in the groove. 

5. Set the picture tube, complete with its ring and sleeve on the chassis, using 
extreme caution not to damage the deflection yoke windings with the prongs of the 
picture tube as the base of the tube is guided through the yoke. The high voltage clip 
should be on your left as you face the tube. The front mounting pieces should fit into 
the groove in the mounting ring. 

6. Place the tie down cable in the groove in the plastic ring, and pass the ends 
through the holes in the outside ends of the front mounting assemblies. Screw the nuts 
on the ends of the rod and tighten moderately. 

7. Solder anode connector to the end of the white wire extending through the front 
of the high voltage box. Snap this connector into the terminal in the plastic sleeve. 

8. Loosen the wing screw which holds the deflection yoke in the yoke mounting 
hood. Push the yoke mounting hood forward until the rubber rims engage the flare of 
the picture tube firmly. While holding the hood forward under moderate tension, 
tighten the two screws which fasten the hood to the top of the upright panels. 

9. Push the deflection yoke forward until it also engages the flare of the picture 
tube, and tighten the wing screw which holds it in the yoke mounting hood. 

10. Clamp the Ion Trap Magnet around the neck of the picture tube about 1/2" 
forward of the tube base. 

11. Place the picture tube socket on the base of the picture tube. Dress leads 
away from the tubes on the chassis, and away from the picture tube. 

ELECTRICAL CONNECTIONS 

Connect a PM type speaker to the speaker terminals on the chassis Connect an 
antenna to the antenna terminals, using 300 ohm twin lead. Plug the unit into a 117 
volt, 60 cycle source. Turn the receiver on by clockwise rotation of the "off-volume" 
control. The tubes in the receiver should now be lighted. Set the brightness control 
to maximum (clockwise rotation). Adjust the Ion Trap Magnet until the screen of the 
picture tube lights up. The Ion Trap may be rotated completely, and moved back and 
forth along the neck of the picture tube. Proper adjustment has been attained when 
light of the face of the tube is at its maximum. It should now be possible to tune in a 
station. 

CENTERING THE PICTURE  

Each FLEETWOOD system is operated at the factory with a standard picture tube 
and is properly adjusted. However, picture tubes vary slightly and, when first set up, 
the picture on your set may not be properly centered. Around the neck of the picture 
tube, to the rear of the deflection yoke, will be found a focus magnet. It is mounted on 
a shelf with a single wing nut and is adjustable laterally on the shelf. The shelf in turn 
is mounted with two wing nuts and is adjustable vertically. These adjustments permit 
centering the picture. If the picture must be raised, the focus coil must be raised. 
Similarly, if the picture must be moved to one side in order to be centered, the focus 
magnet must be moved in the same direction as it is necessary to move the picture. 

After the picture has been centered, it will be necessary to readjust the Ion Trap. 
The Ion Trap MUST BE ADJUSTED FOR MAXIMUM SCREEN BRIGHTNESS ONLY, OR 
THE PICTURE TUBE WILL BE DAMAGED, OVER A PERIOD OF TIME. MAKE ALL 
CENTERING ADJUSTMENTS WITH THE FOCUS COIL. 

To level the picture, loosen the wing screw above the deflection yoke and turn 
the yoke slightly. Keep the yoke pushed forward against the flare of the picture tube 
when tightening the wing screw. 

HEIGHT AND VERTICAL LINERARITY ADJUSTMENTS: These adjustments 
should be made only if a reliable test pattern is available from a station. During some 
parts of the day several stations may be transmitting test patterns, and their individ-
ual differences may be "averaged." Generally speaking, the " Vertical Linearity" 
controls the top portion of the picture, and can make the test pattern " flat headed" or 
"egg headed." After changing the Vertical Linearity, the height will probably have to 
be reset. 

HORIZONTAL HOLD: If the stations should come in as a series of black and white 
bars running diagonally across the screen, adjust the Horizontal Hold. Do not center 
the picture with this control. 

VERTICAL HOLD: Proper adjustment of this control will prevent the picture 
from " rolling" either up or down. When the Horizontal and Vertical Hold controls 
have been adjusted, they should not require re-setting for many months. 

NORMAL OPERATION OF THE SYSTEM: Select a station desired with the Station 
Selector Knob. Behind this knob is a FINE TUNING CONTROL. Turn this control 
counter-clockwise until the picture appears to be covered with a fine mesh pattern, or 
has " sound" in it. Turn the fine tuning control clock-wise until this effect just dis-
appears. This will be the point at which the picture will have a maximum of fine de-
tail. 

Adjust the CONTRAST CONTROL for the most pleasing picture. Too much con-
trast will give the picture a coarse appearance, while too little contrast will give the 
picture a " washed out" appearance. 

Adjust the BRIGHTNESS for the amount of light desired. 

OPERATION OF THE SYSTEM WITH A SEPARATE AUDIO SYSTEM: On the rear 
of the chassis is a jack marked DETECTOR OUTPUT, which may be used to supply 
audio to an external amplifier. In this case, the volume control on the receiver will 
not function, and the loudness or volume control in the external system must be used. 
It is important that the speaker terminals on the picture tube chassis be shorted with 
a wire at all times if there is no speaker connected to these terminals. Failure to do 
so may result in damage to the audio output transformer in the picture tube chassis. 
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CABINET CONSIDERATIONS 

The FLEETWOOD picture chassis should always be mounted in a cabinet, or in an 
enclosure behind a wall. In either case, the face of the picture tube should be protecr, 
ted by a safety glass window. Suitable laminated safety glass, together with a Royalite 
Picture Mask and a mounting frame are available in the FLEETWOOD 621 Accessory 
Kit (for 21" tube); and the FLEETWOOD 624 Accessory Kit (for 24" tube). This safety 
glass should be mounted on a plywood panel not less than 1/4" thick. Panel layout 
drawings will be found in the back of this manual. 

A piece of the plywood 2 1/2" x 10 1/2" should be salvaged from the panel cutout 
to make a matching cover for the secondary controls. Two spring clips are provided 
to hold the cover in place. This cover will rarely have to be opened after the set has 
been properly adjusted. If the set is housed in a cabinet, the back of the cabinet should 
be masonite. Ventilation should be provided by piercing the masonite with holes not 
larger than 1/4" in diameter, on centers not greater than 1/2". 

In order that the longest possible life may be expected from the tubes and other 
components in the system, it is imperative that both chassis be installed in a manner 
that will provide adequate ventilation. The shelf on which the picture chassis is 
mounted should have an opening approximately ten inches square, near the center of 
the chassis. This opening should be covered with hardware cloth, or heavy screen. 

SERVICE NOTES 

OSCILLATOR ADJUSTMENT 

If the fine tuning control knob does not turn far enough to properly bring in a par-
ticular station, set the fine tuning control at the middle of its range. Turn the oscil-
lator adjusting slug clockwise until the picture has " sound interference" in it. Turn 
slug counter-clockwise until this interference just disappears. This slug can be ad-
justed through the hole located one inch to the right of, and 1/4 inch above the station 
selector shaft. As the station selector is turned to a different station, a different slug 
will appear in the hole. Use a non-metallic screw driver. A fraction of a turn should 
be sufficient. 

Should the slug " fall into" the coil form, remove the bottom tuner cover by 
pulling downward on its forward end, and remove the forward channel coil cartridge 
of the station concerned. Move the slug retaining spring out of its slot, and tap the 
coil assembly until slug slips forward. Set the retaining spring in place so that it 
rests firmly against the slug, and reassemble the tuner. 

If the fine tuning is off in the same direction on all stations, due to replacing V2 
(6J6), set the station selector on a station in the " high group" ( 11-13), set the fine 
tuning knob in the middle of its range. Turn C15 counter-clockwise until the picture 
has " sound interference" in it, then turn it clockwise until this interference just dis-
appears. 

I. F. ALIGNMENT - VIDEO 

1. Connect the negative terminal of a 3-volt battery to the junction of C118 and 
R105; positive grounded. 

2. Connect the negative probe of a VTVM to pin #4 of the 6AC7 tube; positive 
meter terminal to ground. 

3. Connect signal generator having a 21-28 mc range, to pin #1 of V101 (6CB6) 
through a D.C. blocking condenser. 

Adjust the following: 

Coil 

T105 - Bottom Slug 
T101 - Bottom slug 
T102 
T105 - Top Slug 
T101 - Top Slug 
L104 
L105 

Frequency 

27.25 
21.1 
21-.25 
25.5 
22 
23 
24.5 

Indication 

Null 
Null 
Null 

Maximum 
Maximum 
Maximum 
Maximum 

Replace the VTVM with an oscilloscope, and the signal generator with a sweep 
generator, adjusted to sweep 20-28 M.C. If necessary, re-adjust T101 (top), T105 
(top), L104 and L105 to produce a curve approximately as shown: 

Sweep 
Generator (— Cable 51 

Ohm 

150 Ohms 

150 Ohms 

Set marker generator to 23.7 and adjust L9 so that the dip produced by it is at 
23.7 mc. Move the sweep generator lead to the output terminal of the tuner and adjust 
L101 for maximum response at 23.7 m.c. 

TUNER ADJUSTMENT 

Set sweep generator on channel 12 and feed the antenna terminals through a bal-
ancing network as shown: 

21. 25 

. 25 

25. 75 

22 23. 7 

Set station selector on channel 12 and adjust C6, C2 and C7 for maximum output 
and minimum tilt on top of curve. £

 V
E
L
 3
9
V
d
 A
l
 D
V
I
I
N
O
D
 

@John F. Rider MODEL 610, Fleetwood 



Fleetwood MODEL 610, 

I. F. ALIGNMENT - SOUND CHANNEL 

1. Connect a voltmeter from the junction of R125 and R126 (point D) to ground. 
Tune in a station. Adjust T103, top and bottom, and T104 bottom for maximum reading. 
Connect the voltmeter between points C and D and adjust T104 top for zero voltage. 

4 1/2 M.C. VIDEO TRAP ADJUSTMENT 

With a station tuned in, turn the fine tuning control knob counter-clockwise until 
"sound interference" can be seen in the picture. Adjust L107 for a minimum of this 
interference. 

HORIZONTAL OSCILLATOR ADJUSTMENTS: 

1. Horizontal Linearity, L604: 

Connect a voltmeter across the cathode resistor of the 6CD6, R609, and adjust 
the Horizontal Linearity Coil, L604 for minimum voltage, while watching a 
standard test pattern. Proper adjustment will be attained when the two halves 
of the pattern are similar, and will be close to the point of minimum cathode 
voltage. 

2. Horizontal Frequency, L603: 

With a station tuned in, temporarily ground the grid, pin # 1, of V601, the 
horizontal oscillator. Set the horizontal hold in the middle of its range, and 
adjust L603 until the picture is nearly stopped. Remove temporary ground 
from pin # 1, V601. 

3. Horizontal Drive, C609: 

With a station tuned in, set contrast at its minimum, and brightness so that the 
screen is lighted. Turn C609 clockwise from the rear of the chassis (loosen) 
until a white vertical bar appears near the middle of the screen. Tighten 
(counter-clockwise) until the bar just disappears. 

4. Width: 

Adjust so that 1/8" to 1/4" of the picture is off the screen on each side. 

e 

VOLTAGE CHART 

Tube No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 . 

V101 -2 .3 F 0 125 125 0 

V102 -2 0 F 0 125 125 .3 

V109 -2 0 F - 105 190 .3 

V104 0 0 F 0 95 133 1.1 

V105 125 0 1.6 F F .-2 -. 8 0 0 

V108 -. 8 0 0 F 80 80 0 

V107 -. 8 -. 8 0 F 0 0 -1.1 

V401 0 0 0 -. 8 0/9 110/190 F 140/200 - 

V402 -2 0 F 0 12 15 -1 - - 

V403 0 0 0 0 220 10 F 0 

V404 2.7 -4 F 0 0 0 

V501 0 75 3 -18 100 3 F 0 

V502 40 0 0 F 0 40 - 600 

V801 ±2 285 11 -11 135 11 F 0 

V802 0 90 - -3 F 180 

V603 
D not 
moeasure 340 - 850 850 

V201 -. 9 0 F 0 0 0 100 

V202 0 0 170 190 0 F 9 

V301 - 380 - 957AC - 357AC - 380 

Kinescope Pin #1 - F Pin #2 - 65 Pin #10 - 420 Pin #11 - 110 Pin 612 - 0 

Readings taken with RCA Voltohmist or equivalent VTVM. 
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Symbol No. Description Symbol No. Description Symbol No. Description 

C414 . Olmf ceramic disc 
RESISTORS R407, R409 3301M 10% 1/2w 

C609 700mmf, trimmer 
R415 3901M 10% 1/2w C202, C510 . 02mf 600V, paper 

R615 3. 9S2 10% 1/2w, w. w. R118, R119, R129, 
C124, C302, C305 . 022mf 600V, molded 

R302 102 10% 1/2w, w. w. Special 
R102 51Q 5% 1/2w 

R205, R427, R408, 

R426, R607, R419 
4701M 10% 1/2w C403, C408, C413, ) 

C507 , C 607, C608 J . 05mf 600V, paper 
R104, R110 68Q 5% 1/2w R505 250IM 10% lw 

C118 . 22mf 400V, molded paper 
R106, R112, R113, 
R115, R117, R120, 
R608 

150Q 10% 1/2w 

R513, R428 lmee 10% 1/2w 

R509 1. 2megQ 10% 1/2w 
R414, R417 2. 2megQ 10% 1/2w 

C404, C606,) 
C509, C616 5 . lmf 600V, paper 
C511 . 25mf 600V, paper 

R207 270Q 10% 1/2w R202 lOmee 10% 1/2w 
C605 . 5mf 200V, molded paper 

R123 270Q 10% 1/2w 
C130 5mf 50V, electrolytic 

R609 300Q 10% 10w, w. w. CONTROLS C618 20mf 450V 
R304 470Q lw 

C508 50mf 50V, electrolytic 
R619, R620 560Q 10% 1/2w R511 30002 Vert. Lin. C303A, C303B/ 
R402 
R105, R107, R114,1 
R122, R131, R618 5 
R208 

820Q 10% 1/2w 

1000Q 10% 1/2w 
1000Q 2w 

R305 3000Q Focus, w. w. 4w 
R412 500K Brightness 
R605 1001M Horiz. Hold (Height) 
R508 2501M Vert. Hold 

C406, C303C, 
C 303D/C617 } 

C304A/C204, 
C304B/C205, 

20x20x20x2Omf 450V, electrolytic 

20x20x2Omf 450V plus 
R602 1500Q 5% 1/2w 
R303, R306 1500Q 10% 10w, w. w. 

R401 1K2 Contrast 
R201 5001M Volume w/switch 

C304C/C610, C 
C304D 

20mf 25V, electrolytic can 

R512 2000Q 10% lw 
R506 1800Q 10% 1/2w 

R510 2megQ Height 
C301A, C301B 40x4Omf 475V 

R617 2200Q 2w CAPACITORS COILS 

R422 2700Q 10% 1/2w 
R421 3900Q 10% 1/2w C117 5. 6mmf 10%, ceramic tubular 

L104, L105, L101 I. F. Coil 

L107 Video Trap Coils 4. 5 mc 

R101 3300Q 5% 1/2w C603 47mmf 10% 500V, mica T105 #2 L F. Coil with 27. 25 mc Trap 
R405 4700Q 10% 2w C613 47mmf 10% 1KV, mica T101 #3 I. F. Coil 

R108, R111, C116, C125, C401 56mmf, ceramic tubular GP T102 Cathode Trap 21. 25 mc 

R601, R606 4700Q 5% 1/2w 
} 

C409 220mmf, mica T104 Ratio Det. Coil 4. 5 mc 

R116 5600Q 5% lw C602 270mmf 5%, mica T103 Sound I. F. Transf. 4. 5 mc 
R423 4700Q 10% 1/2w C129 330mmf 10%, mica L301 Filter Choke 

R610 181“2 10% 3w C105, C108, 1 L302 Focus Coil 
R103, R109 101M 5% 1/2w C111, C115 J 330mmf, ceramic tubular GP L1 06 Peaking Coil 150mh on 10K res. 
R125, R126 10KS2 10% 1/2w C128 500mmf 10%, mica L402 Shunt Peaking Coil 450mh 

R611 10KS2 10% lw C410, C411 500mmf 10% L403 Series Peaking Coil 215mh on 18K res. 
R514, R612 15KQ 10% 1/2w C611 500mmf 20KV L602 Width Coil 3-16mh 

R127 151(Q 10% lw C121 1000mmf, ceramic tubular GP L603 Ringing Coil 5. 5-20mh 
R124, R128, R406 221(Q 10% 1/2w C123, C203 . 004mf 600V, tubular paper molded L601 Deflection Yoke 

R404 22KS2 10% lw C612, C614 . 002mf 600V, molded paper L108 Peaking Coil 250mh 
R307 331“2 10% lw C101, C102, C103,1 L604 Linearity Coil 1. 5-8. 3mh 
R418 391M 10% 1/2w 
R613, R614, R420 47K2 10% 1/2w 
R515 821M 10% 1/2w 
R616, R621 821M 10% lw 
R121, R301, R410, 
R424, R425, R416 j 1001(Q 10% 1/2w 

C104, C106, C107, 
C109, C110, C113, 
C114, C119, C120, 
C122, C126, C127, 
C201, C412, C112 , 
C506, C615, C407 

. 005mf 500V, ceramic disc 

. 006mf 600V, paper 

TRANSFORMERS 

T201 Audio Output - Single 6V6 to 3. 2Q voice coil 
T301 Power 
T501 Vertical Output 18:1 Ratio 
T601 Horizontal Output 
NETWORKS 

R203, R507 220KQ 10% 1/2w C601 . 006mf 500V 10% Zero Temp. 
R603, R604 1801M 10% 1/2w C505, C604 . Olmf 600V, paper N501 Vertical Integrator 
,  

©John F. Rider MODEL 610, Fleetwood 
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These receivers are equipped with twenty (20) tubes including a picture tube, and two (2) selenium 

rectifiers. 

They have a switch type tuner which tunes the twelve V.H.F. television channels (2 to 13), also a U.H.F. 

converter which covers the seventy (70) U.H.F. television channels ( 14 to 83). 

TUBE COMPLEMENT (VHF Chassis 393,394) 

Symbol Tube Function 

VI 
V2 

V101 
V102 

V103 
V104 

V105 

V106 
V107 

V108 

6BC5 
6J6 

6CB6 
6CB6 

6CB6 
6C4 
12BH7 

6AL5 

6AU6 

6AH6 

Symbol Tube 

R-F Amplifier 

VHF Oscillator & Mixer 
1st I-F Amplifier 

2nd I-F Amplifier 
3rd I-F Amplifier 
1st Audio Amplifier 

Vertical Oscillator & Output 
Ratio Detector (Sound) 

Sound Detector Driver 

Video Amplifier 

V109 6SN7GT 

V110 6AL5 
V111 6W6GT 
V112 6AX4 

V113 6SN7GT 
V114 6BQ6GT 
V115 1B3GT 
V116 21MP4 

V116 21FP4A 

Function 

Sync. Clipper & Sync. Output 

Horizontal A.F.C. 

Audio Output 
Horizontal Damper 

Horizontal Oscillator 
Horizontal Output 

H.V. Rectifier 
Picture Tube (chassis 393) 
Picture Tube (chassis 394) 

TUBE COMPLEMENT (UHF Converter) 

Symbol Tube Function 

VI 
V2 

6AF4 
6BQ7, 6BQ7A or 6BZ7 

U.H.F. Oscillator 
IF Amplifier 

POWER SUPPLY: 117 volts, 60 cycle, a.c. 

POWER CONSUMPTION: 140 watts. 

AUDIO POWER OUTPUT: 2 watts maximum. 

ANTENNA INPUT IMPEDANCE: 
300 ohms balanced. 

BLOCK DIAGRAM: 

INTERMEDIATE FREQUENCY: 

Video Carrier — 26.4 mc. 
Sound Carrier — 21.9 mc. 

Intercarrier Sound — 4.5 mc. 
U.H.F. Output — Channels 5 or 6. 

DEFLECTION: Electromagnetic. 

FOCUS: Electrostatic. 

ION TRAP: Single Permanent Magnet. 

HORIZONTAL SCANNING FREQ.: 15,750 c.p.s. 

VERTICAL SCANNING FREQ.: 60 c.p.s. 

FRAME FREQUENCY: 30 c.p.s. 

SCANNING: Interlaced, 525 lines. 

SPEAKER: 

21" Console Models 10" P.M. 
21" Table Models 51/4 " P.M. 

VOICE COIL IMPEDANCE: 3.2 ohms at 400 cycles. 
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CHASSIS 393 394 

CAUTION 
HIGH VOLTAGE--Operation of a television receiver with the back open involves a shock hazard. When making adjustments 
other than adjusting the controls at the front panel, all precautions for working near high voltage should be exercised. 

HIGH TEMPERATURE OF TUBES--Some tubes in the receiver operate at extremely high temperatures. To avoid serious 
burns, do not touch these tubes while the receiver is operating, or until the tubes have cooled after the set is shut off. 

HANDLING OF PICTURE TUBES--Breakage of the picture tube, which contains a high vacuum, may result in injury from 
flying glass. Do not scratch tube face or subject to more than moderate pressure. DO NOT REMOVE OR HANDLE THE 
PICTURE TUBE IN ANY MANNER UNLESS HEAVY GLOVES AND PROTECTIVE GOGGLES ARE WORN. Persons not so 
equipped should be kept away while handling the tube. NEVER GRASP THE TUSE BY THE NECK OR ALLOW PRESSURE 
TO BE EXERTED ON THE NECK. In installation, if the tube sticks or fails to slip smoothly through the deflection yoke, in-
vestigate and remove the cause of the trouble. DO NOT FORCE TUBE. 

ANTENNAS 

BUILT-IN ANTENNAS- The receiver is equipped with two an-
tennos; one for VHF reception is enclosed in the cabinet and one 
for UHF reception is attached to the UHF antenna terminal board 
at the rear of the cabinet. These antennas will eliminate the need 
of an external antenna in some areas where the signal strength 
is sufficient. If you are in a location where the signal strength 
is not sufficient and it is impossible to obtain satisfactory re-
sults with the built-in antennas due to the above effect, or if the 
receiver is too far from the television station, it will be neces-
sary to install an external antenna which is designed for both 
VHF and UHF, or two separate antennas - one designed for VHF 
and the other for UHF. Sometimes it is possible for VHF re-
ception to be satisfactory on the built-in VHF antenna, but the re-
ception of UHF on the built-in UHF antenna may be unsatisfactory: 
of vice versa. In these cases it is only necessary to install one 
external antenna designed for VHF or for UHF, depending on 
which built-in antenna is not providing satisfactory reception. 

EXTERNAL ANTENNA--The choice of the proper type of antenna 
and its location are very important. Of equal importance is the 

FRONT PANEL 

CONTRAST CONTROL- Varies the picture output (in-
c reases or decreases the variations between light and dark 
areas of the picture)similar to the manner in which sound 
output is varied by the volume control. 

OFF-ON-VOLUME- Turns the power off or on and varies - 
the output of sound. 

COURSE TUNING (UHF)-* Selects the channel number 
of the desired UHF station. To tune in a UHF station set 
the CHANNEL SELECTOR (VHF) to channel 5 or 6 as de-
termined by the setting of the slide switch (see note below). 
Then set the COURSE TUNING (UHF) to the channel num-
ber of the desired UHF station. 

installation of the antenna. In some localities where there are a 
number of stations operating, it may be impossible to eliminate 
all reflections. 

CONNECTING EXTERNAL VHF ANTENNA--Theantenna termi-
nal board for the VHF antenna is located on a metal plate at the 
rear of the cabinet. Remove the wires of the built-in antenna 
that are fastenedunder the screwsof the terminal board. Fasten 
the lead-in wires of the external VHF antenna under these two 
screws. Cover bare ends of the wires from the built-in antenna 
with tape. 

CONNECTING EXTERNAL UHF ANTENNA--The antenna termi-
nal board for the UHF antenna is also located on the metal plate 
at the rear of the cabinet. Remove the UHF dipole antenna (wire 
loop)leads that are fastened under the two screws and attach the 
lead-in from the external UHF antenna. Do not drape or coil the 
lead-in wire and keep it away from the power cord (and also the 
speaker cable on console models). 

CONTROLS 

CHANNEL SELECTOR (VHF)- Selects the channel number 
of the desired VHF station. When tuning for VHF stations be 
sure the COURSE TUNING (UHF) is set to the VHF position 
(rotated completely counterclockwise). 

FINE •TUNING (VHF)- Tunes in the best picture, at which 
point sound is also received. 

FINE TUNING (UHF)- Tunes in the best picture, at which 
point sound is also received. Sometimes a slight adjustment 
of the Fine Tuning (VHF) will improve reception of a station. 

*NOTE - The slide switch operated by a wire looped around the Contrast control shaft should be set, at the time of installation, to 
its forward position if a VHF station is not assigned to channel 5 in the area in which the receiver is being installed. To 
set the switch in it forward position, pull the Contrast and Off-On Volume knobs from their shafts. Then pull the wires 
loop forward on the Contrast control shaft. If a VHF station is assigned to channel 5, set the switch toward the rear by 
pushing back on the wire loop. In this position the UHF stations can be tuned-in with the COURSE TUNING (UHF) and 
FINE TUNING (UHF) control knobs, when the CHANNEL SELECTOR (VHF) is set to channel 6. If no VHF station is 

assigned to channel 5 or to channel 6, set the switch for operation on either channel, whichever may provide the best re-
ception. Be sure to inform the customer as to which channel (5 or 6) the switch has been set to operate on. 
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Off Center and 
Neck Shadow 

CENTERING MAGNET AD-

JUSTMENT — If the picture is 

off center and/or has neck 

shadow as shown in the illus-

tration at the left, rotate either 

or both centering magnet levers 

to the right or left until the pic-

ture is centered on the screen 

and the picture is free of all 

neck shadow. 

ION TRAP ADJUSTMENT — With the brightness 

control advanced just enough to dimly light up the 

face of the picture tube, slide the ion trap backward 

or forward and at the same time rotate it to the right 

or left until maximum brightness is obtained. If a neck 

shadow appears at any of the corners, refer to "Center-

ing Magnet Adjustment" above. 

HEIGHT CONTROL—This con-

trol increases the overall height 

of the picture. When making 

-\ this adjustment it is sometimes 

necessary to also adjust the 

VERTICAL LINEARITY to ob-

Misadjusted Height tain a picture that is correctly 

proportioned. 

4111111MIIIIIK 
VERTICAL LINEARITY CON 

TROL — This control increases 

or decreases the height of the 

upper portion of the picture. 

Misadiusted Vertical 
Linearity 

FOCUS CONTROL — Rotate to the right or left until the sharpest 

picture, or sharpest horizontal lines, are obtained. 

BRIGHTNESS CONTROL — Turn clockwise to increase brightness. 

To decrease brightness, turn counter-clockwise. 

ADJUSTMENTS 
1. ION TRAP ADJUSTMENT: 

Adjust the BRIGHTNESS control for normal brightness. With 
the ION TRAP positioned close to the base of the picture tube, 
move the trap forward or backward and at the same time rotate 
in either direction until maximum brightness of the raster is 
obtained. Readjust the BRIGHTNESS control until the raster is 
slightly above average brilliance. Adjust the FOCUS CONTROL 
until the line structure of the raster is clearly visible. Read-
just the ION TRAP again for maximum brightness. 

There may be two locations on the tube neck where the ION 
TRAP will produce maximum brightness. Never set the trap 
to the forward position, always use the position closest to the 
tube base. 

If there is a shadow in the corners of the raster, be sure the 
ION TRAP is properly adjusted. Do not sacrifice picture 
brilliance when adjusting the ION TRAP to overcome shadows 
in corner of picture. If corner shadows are present, be sure 
the DEFLECTION YOKE and CENTERING MAGNET are 
properly adjusted. 

ADJUSTMENTS 
(Chassis 394) 

DEFLECTION YOKE ADJUST-
MENTS — The deflection yoke 
must be positioned as far for-
ward as possible on the neck of 
the picture tube. To make this 
adjustment, loosen screws "D" 
and "E" enough to permit the 
yoke bracket to be pushed for-
ward. While holding the bracket 
in the forward position, tighten 
screws "D" and "E". Screws 
"A" and "C" are for shifting the 
yoke up or down to center it 
around the picture tube neck. 
If the picture is tilted as illus-
trated at right, loosen wing nut 
"B". Then, rotate the yoke to 
left or right as required to make 
the picture parallel with respect 
to top and bottom of window 
frame. Be sure to hold the yoke 
in position while tightening the 
wing nut. 

HORIZONTAL STABILIZER 
ADJUSTMENT — See "HORI- Hold 
ZONTAL HOLD CONTROL". 

Picture Titled 

Misadjusted Horizontal 

HORIZONTAL HOLD CONTROL — If the picture ap-
pears as shown in the illustration, adjust the horizontal 
hold control to right or left as required to lock in a 
single stationary picture. If the range of the control is 
not sufficient to lock in picture, set the control to its 
midway position and then adjust the horizontal stabil-
izer adjustment until the picture locks in. 

LOCAL - SUBURBAN - DISTANCE SWITCH — In 
strong signal areas set this switch to its extreme 
counter-clockwise position (LOCAL). The middle 
position (SUBURBAN), and ex-
treme clockwise position (DIS-
TANCE) are used in areas 
where the signal is weak or 
medium strength. Set the switch 
in the position which provides 
the most satisfactory picture 
with minimum overloading 
when the contrast control is 
advanced. 

—VERTICAL HOLD CONTROL — If the picture is moving up 
or down as illustrated at right, adjust the vertical hold 
control until a single stationary picture is obtained. 

HORIZONTAL CENTERING CONTROL — If the picture is 
off center to the right or left, rotate this control in either 
direction as required to center the picture. The picture should 
become centered when this control is approximately at the 
middle of its range of adjustment. If not, then set the control 
at the middle of its range. Then center the picture on the 
screen by adjusting the centering magnet levers as explained 
under "CENTERING MAGNET ADJUSTMENT". 

WIDTH CONTROL — If the picture is too narrow as illus-
trated, or too wide, turn the width control clockwise or 
counter-clockwise as required to adjust the picture to the 
proper width of the viewing area on the screen. 

Misadlusted Vertical 
Hold 

Picture Too Narrow 

2. DEFLECTION YOKE AND BRACKET: 

The DEFLECTION YOKE should be positioned as far forward 
as possible on the picture tube neck and rotated to the left or 
right as required to make the picture parallel with respect to 
the top and bottom of window frame. 

3. CENTERING RASTER: 

If the picture is off center and/or has neck shadow, rotate 
either or both CENTERING MAGNET levers to the left or right 
until the picture is centered on the screen and is free of neck 
shadow. The CENTERING MAGNET is located on the back 
cover of the DEFLECTION YOKE. To determine the correct 
picture centering, it may be necessary to reduce the size of the 
picture with the HEIGHT and WIDTH adjustments. After mak-
ing adjustment of CENTERING MAGNET, readjust ION TRAP. 

4. HEIGHT AND WIDTH ADJUSTMENTS: 

The linearity and corresponding size controls will have to be 
adjusted together and with care to maintain picture symmetry. 
For this reason it is best to use a test pattern when making 
these adjustments. Adjust size of picture to fill the screen by 
means of the HEIGHT, WIDTH, VERTICAL LINEARITY. 

5. VERTICAL LINEARITY ADJUSTMENTS: 

The VERTICAL LINEARITY control has the effect of expanding 
the picture at an increasing rate from the bottom to the top of 
the picture. Adjustment of this control has the greatest effect 
on the top portion of the picture, some effect on the middle and 
very little effect on the bottom of the picture. The HEIGHT 
and FOCUS controls may need readjustment as a result of the 
change in position of the VERTICAL LINEARITY control. 

6. HORIZONTAL HOLD CONTROL: 

The HORIZONTAL HOLD CONTROL is adjusted with a weak 
picture to the center of its pull- in range. If the pull- in range 
is insufficient or the horizontal sync is unstable, see Hori-
zontal Hold Adjustment" under "Alignment". 

7. VERTICAL HOLD CONTROL 

The VERTICAL HOLD CONTROL is also adjusted to the center 

of its pull- in range with the contrast control set to obtain a 
weak picture. 

8. FOCUS CONTROL: 

Adjust the FOCUS CONTROL for best focus of the vertical and 
horizontal wedges at the center of the test pattern. If corner 
focus is poor, check position of DEFLECTION YOKE and ION 
TRAP. While observing the test pattern (or picture), make a 
slight readjustment of the VERTICAL HOLD control until the 
horizontal lines are least noticeable. This adjustment is very 
critical and will require only a very slight movement of the 
control shaft to obtain proper adjustment. 

9. BRIGHTNESS CONTROL: 

BRIGHTNESS CONTROL and CONTRAST control should be set 
to obtain as much shading in the picture as possible. If the 
Brightness control is set too low, the black and grays of the 
picture are black and if set too high, the black and grays of the 
picture will appear light and faded. 

10. LOCAL-DISTANCE (AGC) SWITCH: 

The LOCAL-DISTANCE SWITCH can be set to prevent the re-
ceiver from overloading in strong signal areas or to reduce 
"snow" in the picture in weak signal areas. In strong signal 
areas, the " LOCAL" (counter-clockwise) position of the switch 
must be used. The second and third positions " SUBURBAN" 
and "DISTANCE" are to be used in medium to weak signal 
areas. Use the position with which the best picture is obtained 
with a minimun, of overloading of the receiver when the CON-
TRAST control is advanced. 

11. OSCILLATOR ADJUSTMENT USING A TELEVISON SIGNAL 

Do not make any adjustments on the two oscillator adjusting 
screws unless the FINE TUNING control range is insufficient 
to properly tune- in the station. The adjusting screws are ac-
cessible through holes in the front of the chassis after the 
chassis is removed from the cabinet. 

To make the adjustment, proceed as follows: 

(a) Turn the receiver on and allow a warm-up period of ap-
proximately five minutes. 

(b) For stations from channel 13 to channel 7, set the Station 
Selector Switch to the highest channel receivedand adjust 
the Contrast and Volume control for normal sound and 
picture. Set the Fine Tuning Control in the center of its 
range. 

.(c) Using a small non-metallic screwdriver, adjust the 
slotted head brass screw located to the left of shaft and 
above the fiber disc for the clearest and sharpest detail 
in the picture. This adjustment will be effective on all 
channels between 13 and 7. If other stations are oper-
ating in this range, it may be necessary to compromise 
slightly on the high channel adjustment so the other chan-
nels may be properly tuned- in. 

(d) For Stations on channel 6 and below, set the station Se-
lector Switch to the channel received closest to channel 
6 andadjust the Contrast and Volume control for normal 
sound and picture. Set the Fine Tuning control in the 
center of its range. 

(e) Using a small non-metallic screwdriver, adjust the 
slotted head brass screw located to the right of the shaft 
for the clearest and sharpest detail in the picture. This 
adjustment will effect all channels between 6 and 2. 
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CHASSIS 393, 394 

I. F. ALIGNMENT 

All lead connections from the signal generator and wobbulator must be shielded. Keep the exposed ends and ground leads as short as 
possible (about one inch). Always locate the ground lead connections as close as possible to their respective "hot" leads in the tele-
vision receiver chassis. The wobbulator, signal generator output, and contrast control must be kept low enough to preventoverloading 
the television receiver circuits. 

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to the receiver 
unless an isolation transformer is used between the power line and the receiver. DO NOT GROUND THE RECEIVER 
CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED. 

1. To Chedr I. F. Alignment on Oscilloscope: 

(a) Lift the shield of the Oscillator - Mixer tube V2 suf-
ficiently to clear the socket ground clips. Connect 
sweep signal generator " hot" lead to theundergrounded 
tube shield and generator ground lead to the tuner 
chassis. 

(b) Connect high side of oscilloscope to high side of con-
trast control (pin 2 and 7 of V108), and the low side to 
chassis. 

(c) Apply - 3.0 volts D.C. bias to lug 4 of 5103 (See sketch 
"Variable Bias Control"). Contrast control should be 
set in the maximum counter-clockwise position. 

(d) With the generator sweep set at zero, connect an elec-
tronic voltmeter between lug 2 of 8103 and chassis. 
Adjust the output of the generator to obtain a reading of 
2 volts D.C. on the meter. 

(e) Set generator to sweep from 20 mc. to 30 mc. 

(f) Connect marker generator to sweep generator output 
leads and adjust to provide Markers that appear in the 
curve on page 5. 

(g) Observe curve and position of markers (see nominal 
response curve). Slight deviation in shape from the 
nominal response curve is permissible, but if any great 
deviation is noted, it will be necessary to realign the 
I- F Amplifier. 

2. Alignment, I. F. & Tuner Assembly (with electronic voltmeter): 

(1) Connect - 3.5 Volts D.C. bias supply to lug 4 of S103 or 
to junction of C115 and R144. 

(2) Connect signal generator " hot" lead through a 1000 
mmf. capacitor to TP-1 (wire protruding from tune ,-

directly adjacent to the oscillator mixer tube V2) and 
ground lead to the R. F. tuner case. 

(3) Connect high side of Electronic Voltmeter to lug 2 of 
S103 and low side to chassis. 

To Lug 4 of 6103 

To minus (-) of 4 1/2 v. Battery...1 

To chassis ground and plus (+) of 
4 1/2 V. Battery 

5000 Okra Control only, Part No. 144260 

VARIABLE BIAS CONTROL ASSEMBLY 

(4) Set signal generator to 25.0 mc. and adjust bottom of T103 
for maximum meter deflection, limiting meter deflection 
to 2 volts D.C. by adjusting input attenuator. 

(5) Set signal generator to 23.3 mc. and adjust bottom to T102 
for maximum D.C. meter indication. Adjust signal gen-
erator amplitude to make this peak indication approxi-
mately 2 volts D.C. 

(6) Reset signal generator to 21.9 nic, and adjust the top of 
T102 for minimum D.C. meter deflection. Signal gen-
erator amplitude must be sufficiently high to produce a 
definite null. Meter must read at least 0.5 volts at null. 

(7) Repeat steps ( 5) and (6). 

(8) Next set signal generator to 25.2 mc . and adjust bottom of 
T101 for maximum meter indication, limiting output of 
generator so peak reading will not exceed 2 volts D.C. 

(9) Reset signal generator to 23.3 mc. Connect a 100 ohm 
resistor in series with a 100 a-1mi. capacitor from TP-2 
(wire protruding from the tuner through the insulated eye-
let between the brass adjusting screws)on the R- F Tuner 
to the Tuner case. Adjust L101 for maximum meter de-
flection, but limit output of generator so this reading does 
not exceed 2 volts D.C. Remove the 100 ohm resistor and 
the 100 mmf. papacitor. 

(10) Set signal generator to 24.85 mc. Connect the 100 ohm 
resistor and the 100 mmf. series capacitor across L101 
and adjust mixer output (L9)on R- F Tuner for maximum 
meter indication. Adjusting amplitude of signal generator 
to make this maximum indication approximately 2 volts 
D.C. Remove the. 100 ohm resistor andthe 100 mmf. ca-
pacitor. 

(11) Check sensitivity. The input for 2 volts D.C. output and 
zero bias should not exceed 150 microvolts at 24.65 mc. 
with a generator internal resistance of 1.5 ohms or less, 
and the local oscillator set to properly tune in channel 5. 

(12) Remove the signal generator and electronic voltmeter. 

21 911C 

7- - 

98% 

23 3 IOC. 

24.1551X. 
25.21IC 

25.01IC 

NOMINAL OVERALL I. F. RESPONSE CURVE 
NOTE: Response as Seen by Means of Sweep Generator 

SOUND ALIGNMENT 

1. Connect crystal controlled 4 . 5 mc. 400 cycle amplitude modu-
lated signal, modulated 30% or greater, to lug 2 of S103 and 
chassis. 

2. Connect high side of scope through detector probe to the pic-
ture tube cathode (pin 11). Connect low side of scope to chas-
sis. Adjust 4.5 mc. trap, L105 for minimum 400 cycle de-
flection on scope. 

3. Connect electronic voltnieter tolug 2 of ratio detector, V106, 
and adjust 4.5 mc. sound take-off (L110) and bottom of ratio 

1. 

transformer (T107) for peak reading on voltmeter. Adjust 
input to make this peak reading 4 volts. 

4. Adjust input to obtain 12 volts output. 1 ransfer electronic 
voltmeter to junction of R167 and C153 ( refer to Schematic 
Wiring Diagram). Adjust top of T107 for zero balance of 
electronic voltmeter. 

5. Recheck steps 2, 3 and 4 above. 

6. Remove input signal, scope and electronic voltmeter. 

HORIZONTAL HOLD ADJUSTMENT 

Tune in a local television signal and adjust contrast control 
for normal picture. 

2. Connect electronic voltmeter between TP-3 (green lead) and 
chassis. 

3. Short TP-4 (orange lead) to chassis and adjust electronic 
voltmeter to zero. 

4. Remove short from TP-4. Do not change zero on electronic 
voltmeter. 

5. Connect a 0.1 mfd., 20%, 600 volt capacitor between TP-5 
(red lead) and chassis. 
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6. Adjust Horizontal Hold control for zero reading on the 
meter. 

7. Remove the 0.1 mfd. capacitor from TP-5 and chassis. Do 
not disturb setting of horizontal hold control. 

8. Adjust Horizontal Stabilizer coil ( L108) for zero reading on 
the meter. 

9. Remove electronic voltmeter from TP-3. 

10. Check horizontal pull- in range. The pull- in range should 
be approximately 50° of the controls rotation. 
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UHF ALIGNMENT 

NOTES: 

1. Remove the UHF Converter from the VHF reçeiver chassis. 

2. Disengage the toggle coupling from the switch throw arm on 
the front of the UHF chassis. 

To accomplish this: - 

a. Turn the UHF tuning control clockwise until the pin lo-
cated on the rear of the drive pulley is free from the tog-

gle coupling. 

b. Turn the switch throw arm to a vertical position to dis-

engage fork of toggle coupling. 

c. Turn the toggle coupling counter-clockwise to a vertical 
position so that it does not interfere with the movement 
of the drive pulley. 

d. Turn the switch throw arm counter- clockwise to the UHF 
position; top contact blade on switch rotor must contact 
and center on the two top switch fingers with the red wires 
attached. Leave switch in this position while aligning. 

3. Connect the output leads of the UHF converter to the R- F in-

put terminals of the VHF Tuner. 

4. Connect the B- and filament leads of the tuner to the VHF 
receiver. Connect UHF Converter chassis to B- (VHF re-

ceiver chassis). 

5. Set VHF Tuner to Channel 6. 

6. Keep all leads as short as possible. 

7. Alignment should be followed in the order shown. 

I.F. ALIGNMENT: 

1. Set I- F slide switch' on the UHF Converter to Channel 6 
(pushed toward the rear of chassis position). 

2. Connect an electronic voltmeter or oscilloscope across the 
second detector load resistor, R114 on the VHF chassis. 

3. Turn on the power. 

4. Apply an 82.5 mc. (amplitude modulated if a scope is used) 
signal to the junction of C2 and C9. 

5. Adjust I- F input coil (T2) for peak reading on meter (or 
maximum indication on scope). 

6. Change signal generator frequency to 88.5 mc. and adjust 
I- F output coil (Ti) for maximum reading or indication. 

7. Repeat steps 4 through 6 until maximum readings are ob-
tained. 

8. Remove the generator connections from the junction of C2 
and C9. 

OSCILLATOR ALIGNMENT: 

1. Connect an electronic voltmeter or scope across the second 
detector load resistor, R114. 

2. Apply a 460 mc. (amplitude modulated when scope is used) 
signal to the UHF antenna terminals through the antenna 
matching network. (See Antenna Matching Network sketch.) 

3. With the tuner shaft at maximum counter-clockwise position, 
adjust the oscillator trimmer, C13 for peak reading on the 
electronic voltmeter (or maximum indication on scope). 

'NSW SIDE 

TO UHF ANTENNA 
TERMINAL S 

LOW SIDE 

Antenna Matching Network 

4. Set the signal generator to 904 mc. 

5. Rotate the tuner shaft to maximum clockwise position and 
adjust the oscillator end inductor, L13 for maximum reading 
on the voltmeter (or scope). 

6. Repeat steps 2 through 5 until maximum reading is obtained. 

R-F CIRCUIT ALIGNMENT: 

With the signal generator and electronic voltmeter or scope 
connected as for the Oscillator Alignment above, set the R- F 
coupling trimmer,C1 and C2 to minimum capacity by turn-
ing the screw counter-clockwise. 

2. Set the signal generator to 460 mc. (amplitude modulated 
when scope is used). 

3. With the tuner shaft at maximum counter-clockwise position, 
adjust the antenna and mixer trimmers, C8 and C11 for 
maximum meter reading (or scope indication). 

4. Reset signal generator to 904 mc. 

5. Rotate the tuner shaft to maximum clockwise position and 
adjust the antenna and mixer end inductors, LI and L2 for 
maximum reading on meter (or scope). 

6. Repeat steps 2 through 5 until maximum reading is obtained. 

7. Reset signal generator to 460 mc. 

8. Turn the tuner shaft to maximum counter-clockwise position 
and adjust the coupling trimmer, C 1 and C2 for peak reading. 

9. Turn the power switch to the " OFF' position. 

10. Disconnect the generator and electronic voltmeter, or scope. 

11. Re-engage the toggle coupling in the pin on the switch throw 
arm and the pin on the drive pulley as follows: 

a. Rotate the tuning control shaft clockwise until the pin on 

the rear of the drive pulley is toward the base of the 
chassis. 

b. Turn the switch throw arm to a vertical position. 

c. Turn the toggle coupling approximate 450 clockwise from 
a vertical position. 

d. Turn the switch throw arm counter-clockwise until pin 

engages the upper fork on the toggle coupling. 

e. Turn the tuning shaft counter-clockwise and guide the 
pin on the rear of drive pulley into the lower fork of the 
coupling. The coupling is now in the proper operating 
position and when the tuning shaft is turned completely 
counter-clockwise, the switch will be thrown to the VHF 
position. 

12. Replace the UHF Converter on the VHF receiver chassis. 

CRITICAL LEA0 AND COMPONENT DRESS VHF RECEIVER CHASSIS 

R-F TUNER: 

The brown AGC lead from the terminal board to the tuner should 
be dressed flat down tu chassis. 

I-F SECTION: 

The component leads and wires in the video 1-F section must be 
kept as short as possible. 

CRITICAL LEAD AND COMPONENT DRESS VHF RECEIVER CHASSIS (Continued) 

R-F CHOKE: 

The end of the R- F choke L113 which is wired to T103 lug 6, 
shall be as short as possible. 

LEADS: 

The black wire from T103, lug 4 to chassis must be as short as 
possible. All leads must be kept away from the plates of the 
selenium rectifiers, SR101 and SR102. Dress the red and blue 
leads of Audio Output Transformer, T108 away from the high 
voltage shield so they will not be pinched under it. 

COMPONENTS: 

Keep all components, particularly peaking coils, away from 
R121 which is wired between the terminal boards adjacent to 
V110. 

RESISTORS: 

Dress the fuse resistor R142 attached to the terminal board, up 
away from the chassis. On the 396 chassis, dress the two 150K 
ohm resistors, R151 and R152, in such a manner as not to short 
against the high voltage shield. 

CAPACITORS: 

The .006 mfd. capacitor, C138, wired from V114, pin 6, to ground 
lug of C118, should be dressed down close to the chassis. The 
.005 mfd. capacitor, C162, which is wired from the case of R118 
thru the center lug of R118A to chassis, must have a very short 
lead on the end wired to the case of R118 so the body of the ca-
pacitor prevents any shorting to the shield wired to R118. 

CONTROLS: 

All controls and the local-distance switch must be kept from 
shorting to the chassis. Make sure the control does not turn 
when the nut is tightened. 

HIGH VOLTAGE SECTION: 

The plate cap of the 1B3GT, V115, should be put on so the lead 
comes away from it in a vertical direction. The vinyl tape that 
is applied to the corona ring should cover the entire outside edge 
of the ring and as much of the socket area as possible. 

YOKE COUPLING NETWORK: 

The yoke coupling newtwork, L109, wired from T106 lug 3 toV112, 
lug 1, should be kept away from lug 4 of T106. 

CRITICAL LEAD AND COMPONENT DRESS 
UHF CONVERTER 

As the UHFConverter used in this receiver operates over a range (470 mc. to 890 mc.) of frequencies that are from approximately 
two to four times higher than the highest frequencies encountered in VHF tuners, placement of parts and component lead lengths in the 
circuit have considerable effect upon the performance of the unit. When replacing components or wiring, special note should be taken 
of the position of the part or wire to be replaced, before removal. New parts or wires should be located in the same position as those 
removed. Extremely critical points that require special attention are listed below. 

Capacitors: L6 chassis. 

C3 The capacitors C3, C6 and C7 in the antenna circuit must 
C6 be placed with their leads as short and direct as possible. 
C7 

CO The capacitors C9and C10, 3.3 mmf., must be placed with 
C10 their leads as short and direct as possible. 

C12 The capacitor C12, 12 mmf., must be placed with only the 
silvered surface in contact with the lug to which it is sol-
dered. They must be at right angles to the inductor. In 
order to avoid burning off the silver plating of the unit, the 
tip temperature of the iron used for soldering should not 
exceed 500° F. (260°C). 

C13 When the oscillator trimmer assembly, C13 is soldered to 
the socket contacts, base of trimmer must be firmly held 
flat against ribs in socket body while socket contacts are 
firmly seated in the socket body so that this construction 
is mechanically rigid. Failure to maintain mechanical 
rigitity in this assembly will result in difficult alignment 
and poor oscillator frequency stability. 

C14 Capacitor C14, 2.2 mmf., must be placed away fromthe 
chassis. 

C19 Capacitors C19 and C20, should be dressed up and away 
C20 from the function switch. 

C21 Capacitor C21, 27 mmf. must be connected with shortest 
possible leads. 

C22 Capacitor C22, 1000 mmf. must be oriented so that the 
flat side of lug is toward pin 2 on the V2 tube socket, in 
order that the lug may be bent over to the socket contact. 
If capacitor is not turned quite far enough when threads 
first begin to tighten, it may be rotated up to about a 1/2 
turn further by application of greater torque to wrench. 
Care should be exercised to prevent stripping threads by 
turning too far. 

RESISTOR: 

R5 The resistor R5, 10,000 ohms, must be placed away from 
the chassis. 

CHOKES: 

L4 The chokes L4 and L6 must be placed away from the 

LEADS: 

a. The B+ and heater leads leaving the oscillator radiation 
shield should be dressed down flat against the R-F chassis. 

b. The short red lead joining slide switch terminal and termi-
nal onI-F output transformer should be dressed in form of 
loop, up and away from chassis. 

c. The red lead joining the crystal holder terminal and slide 
switch terminal should be as short and direct as possible, 
and dressed down against the chassis. There should be no 
excess lengths to be looped or doubled up. 

R-F COUPLING TRIMMER: 

Plates forming the R-F coupling trimmer (Cl and C2) must be 
placed so that the plates are parallel in both planes when trim-
mer screw is adjusted so that the plates are 1'32 inch apart. 
Plates should overlap 1/8 inch minimum. In order to accomplish 
this overlap, it may be necessary to decenter the parts on the 
UHF tuner tabs. It so, such decentering should be equally divided 
between the two parts. 

OSCILLATOR: 

a. The oscillator plate strap A-154740 (CO2) must be as-
sembled with its bottom edge (as viewed from bottom of 
chassis)resting on the tube socket ribs and with the plane 
of part of the piece joining the two socket contacts per-
pendicular to chassis. In order to realize this condition, 
socket contacts must be firmly seated down against body of 
socket and"ears" on this piece must be inserted their full 
length into holes in socket contacts. Solder should be flown 
between socket contact and the piece for full length of 
socket contact, in order to avoid possibility of intermittent 
contact between socket contact and edge of this piece ex-
'tending beyond "ears". Tab should be soldered flat against 
and of C12. 

b. A dummy plug with hardened steel pins should be inserted 
in the oscillator socket before components are placed and 
soldered to socket lugs, to insure alignment of contacts. 

CRYSTAL HOLDER: 

When sordering connections to the crystal holder terminals, al- S-
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CRITICAL LEAD AND COMPONENT DRESS (Continued) PARTS LIST 
UHF CONVERTER 

low solder to flow between eyelet and terminal proper to insure and firmly made andall UHF position contacts fully broken when TV CHASSIS 393-394 (Schematic Parts) 

a consistent electrical connection. the UHF tuner shaft is at full counter-clockwise rotation. All 
VHF position contacts must be fully broken and all UHF position 

FUNCTION SWITCH: contacts must be fully and firmly made at 7-1/2° or more from 
full counter-clockwise rotation as tuner shaft is rotated in a 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

The function switch must have all VHF position contacts fully clockwise direction. 
C101 n7727-129 ' Capacitor, 330 mmf., 500 v., ceramic R101 39374-49 Resistor, 100,000 ohm, 10%, 1 2 w. 
C102 39001-17 Capacitor, . 05 mfd., 600 v., paper R102 39375-63 Resistor, 3900 ohm, 5%, 1 2 w. 
C103 144675-2 Capacitor, . 005 mfd., 500 y., disc ceramic R103 39374-25 Resistor, 1000 ohm, 10%, 1 2 w. 

i ! MIXER TRIMMER ( CID 
C104 
C105 

144675-2 
144675-14 

Capacitor, . 005 mfd., 500 v., disc ceramic 
Capacitor, mfd., 500 v., disc ceramic 

R104 
R105 

39374-9 
39374-25 

Resistor, 47 ohm, 10%, 1 2 w. 
Resistor, 1000 ohm, 10%, 1 '2 w. 

!  ADJUST 460 MC. 
C107 144675-2 

.001 
Capacitor, . 005 mfd., 500 v., disc ceramic R106 39375-73 Resistor, 10,000 ohm, 5%, 12 w. 

C108 144675-14 Capacitor, . 001 mfd., 500 v., disc ceramic R107 39374-9 Resistor, 47 ohm, 10%, 1 2 w. 
6AF4 C109 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R108 39374-25 Resistor, 1000 ohm, 10%, 1 2 w. 

I -F I PUT TRANS C110 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R109 39375-75 Resistor, 12,000 ohm 5%, 1 ' 2 w. 

ADJU 5 MC C111 144675-14 Capacitor, . 001 mfd., 500 v., disc ceramic R110 39374-15 Resistor, 150 ohm, 16%, 1'2 w. 
C 

* 6807 OR , 

C112 
C113 

137727-135 
137727-103 

Capacitor, 10 mmf., 10%,500 v., ceramic 
Capacitor, 5 mmf., 10%, 500 v., ceramic 

R111 
R112 

39374-25 
39374-56 

Resistor, 1000 ohm, 10%, 1 2 w. 
Resistor, 390,000 ohm, 10%, 1 '2 W. 

.....•e 
'N 807A 

- \... 

OR 6827 C114 

C115 

39001-19 

154157 

Capac itor, .1 m fd ., 600 v., paper 

Capacitor, .5 mfd., 25 v., paper 
R113 
R114 

39374-67 
39375-67 

Resistor, 1.8 megohm, 10%, 11 w. 
Resistor, 5600 ohm. 5%, 1 2 w. 

P e 
SW2 

C116 154100-4 Capacitor, 2.2 mmf., 500 v., ceramic R115 39374-61 Resistor, 1 megohm, 10%, 1 2 w. 
swi î //• " C117 „ 137727-126 Capacitor, 3.3 mmf., 10%, 500 v., ceramic R116 39374-65 Resistor, 1.5 megohm, 10%, 1'2 w. 

-. 

C118A 154099 Capacitor, 100 mfd., 300 v. R117 39374-69 Resistor, 2.2 megohm, 10%, 1 2 w. 
2500  019 C118B 

C118C 
Capacitor, 10 mfd., 300 V.1 
Capacitor, 200 mfd., 200 v. 

Electrolytic 
R118A 
R118B 

154385 Control (Contrast), ohm 
Control (Volume), 1 megohm Assembl } 020 

C118D Capacitor, :..i0 mfd., 150 v.J R119 Partof L104 Resistor, 8200 ohm, 10%, 1 2 w. 
C119 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R120 39374-131 Resistor, 33,000 ohm, 10%, 1 w. 
C120A 154098 Capacitor, 200 mfd., 150 v.} R121 39375-361 Resistor, 4700 ohm, 5%, 2 w. 
C120B Capacitor, 5 mfd., 150 v. Electrolytic R122 Part of L106 Resistor, 6800 ohm, 13%, 1.2 w. 

CR I ii 
i i 

. C121 39001-19 Capacitor, . 1 mfd., 600 v., paper R123 Partof L107 Resistor, 3330 ohm, 10%, 1 '2 w. 

CA 2 010 

______....----1. 

.f 
• 

C122 137727-131 Capacitor, 220 mmf., 10%, 500 v., ceramic R124 39374-37 Resistor, 10,000 ohm, 10%, 12 w. 
To R-F Input L4 

. 
TT C123 39477 -39 Capacitor, . 0047 mid. 600v., molded paper R125 39374-57 Resistor, 470,000 ohm, 10%, 1 2 w. 

VHF Tuner 
.! 
, 

C124 
£125 

137727-26 
39001-17 

Capacitor, 22 rnmf., 10%, 500 v., ceramic 
Capacitor, . 05 mfd., 600 v., paper 

R126 
R127 

39374-69 
39374-59 

Resistor, 2.2 megohm, 10%, 1 2 w. 
Resistor, 680.000 ohm, 10%, 1 2 w. C6 

0 3 C126 39477-39 Capacitor, . 0047 mfd., 600y., molded paper R128 39374-29 Resistor, 2200 ohm, 10%, 1'2 w. 
I-F OUTPUT TRANS. C127 39477-39 Capacitor, . 0047 mfd., 600 v., molded paper R129 39374-146 Resistor, 560,000 ohm, 10%, 1 w. 

e+ Lied C7- 
C128 39477 -41 Capacitor, mfd., 600 v., molded R130 39374-41 Resistor, 22,000 ohm, 10%, 12 w. ADJUST! 88.5 MC 

To + 260V ''% C129 39001-11 
.01 paPer 

Capacitor, .005 mfd., 600 v., paper R131 39374-35 Resistor, 6800 ohm, 10%, 1 2 w. 
( li N, RF COUPLING TRIMMER C130 39477-45 Capacitor, .047 mfd., 600 v., molded paper R132 39374-31 Resistor, 3300 ohm, 10%, 1 2 w. 

el' 
fi ---ele-----...„ Tube Hooter 

UHF ANT (CI -62) ADJUST! Aso PAC. 

ANTENNA TRIMMER (ce) 

C131 
C132 
C133 

39477-45 
144675-2 
154097 

Capacitor, .047 mfd., 600v., molded paper 
Capacitor, .005 mfd., 500v., disc ceramic 
Capacitor,20 mfd., 450 v., Electrolytic 

R133 
R134 
R134 

39374-41 
39374-37 
154087 

Resistor, 22,000 ohm, 10%, 1 2 w. 
Resistor, 10,000 ohm, 10%, 1,'2 w. 
Control, Vertical Hold (850,000 ohm) 

Lead To 6V AC Terminals 

ADJUST' 460 MC. C135 154096 Capacitor, 140 mfd., 150 v., Electrolytic R136 39374-31 Resistor, 3300 ohm, 10%, 1/2 w. 

Top View, UHF Converter C136 
C137 

137727-132 
137727-132 

Capacitor, 1000 mmf., 10%, 500v., ceramic 
Capacitor, 1000 mmf., 10%, 500 v., ceramic 

R137 
R138 

39374-28 
154086 

Resistor, 1800 ohm, 10%, 1 '2 w. 
Control, Height (5 megohm) 

C138 39001-78 Capacitor, . 006 mfd., 600 v., paper R139 39374-14 Resistor, 120 ohm, 10%, 1'2 w. 
C139 39001-76 Capacitor, . 003 mfd., 600 v., paper R140 154088 Control, Vertical Linearity (750 ohm) 
C140 39477-52 Capacitor, . 001 mfd., 1000v., molded paper R141 154084 Resistor, 8700 ohm, 5%, 5 W. Wire Wound 

R5 
OSC. TRIMMER ( C13) C141 39001-13 Capacitor, . 01 mfd., 600 v., paper R142 154089 Resistor, 7.5 ohm, 10%, 5 W. Wire Wound 
ADJUST ? 460 MC. C142 137727-134 Capacitor, .75 mmf., 10%, 500v., ceramic (Fuse type) 

Toggle Coupling 
• C144 

C143 137499-30 Capacitor. 3900 mmf., 10%, 500v., mica R143 39374-17 Resistor, 220 ohm, 10%, 1 '2 w. L 6 

014 
137499-31 Capacitor, 390 mmf., 10%, 500 v., mica R144 39374-25 Resistor, 1000 ohm, 10%, 1 ' 2 w. 

Switch C145 137499-34 Capacitor, 560 mmf., 10%, 500 v., mica R146 39374-49 Resistor. 100,000 ohm, 10%, 1 '2 w. 
, .. 4,-. ,,, , Throw Arm » t eh 

5 -•-• IL 
C146 
C147 

137499-34 
154988 

Capacitor, 560 mmf., 10%, 500 v., mica 
Capacitor, 120 mmf., 10%, 3000 v., ceramic 

R147 
R148 

39374-49 
39374-41 

Resistor, 100,000 ohm, 10%, 1 2 w. 
Resistor, 22,000 ohm, 10%, 1 '2 w. 

Li0 Li 
. 

C21 
C148 Partof L109 Capacitor, .1 mfd., 200 v., paper R149 39374-77 Resistor, 4.7 megohm, 10%, 12 w. 

"4 t - ' ei'' C149 137727-133 Capacitor, 68 mmf., 10%, 500 v., ceramic R150 39374-77 Resistor, 4.7 megohm, 10%, 1/2 w. r--- CI21Under L13) C150 144675-6 Capacitor, .004 mfd., 500 v.1 disc ceramic R151 39374-131 Resistor, 33,000 ohm, 10%, 1 w. 
C150 Capacitor, .004 mfd., 500v. ft152 39374-133 Resistor, 47,000 ohm, 10%, 1 w. 

'--si C151 154103 Capacitor, 5 mfd., 50v., Electrolytic R153 39374-26 Resistor, 1200 ohm, 10%, 1 '2 w. 
F1& C19 C152 137727-129 Capacitor, 330 mmf., 10%, 500 v., ceramic R154 39374-34 Resistor, 5600 ohm, 10%, 1/2 w. 

ri C .eibn , C153 144674-14 Capacitor, . 001 mfd., 500 v., disc ceramic R155 154093 Control, Horizontal Hold ( 120,000 ohm) 

sw2 Cie • ,,"•".-«' ,,,.._ CAI \-- 620 C154 144675-2 Capacitor, .005 mfd., 500 v., disc ceramic R156 39374-53 Resistor, 220,003 ohm, 10%, 1 '2 w. 

E-1-, oze -------- 
C155 154104 Capacitor, 10 mfd., 50 v., Electrolytic R157 39374-36 Resistor, 8200 ohm, 10%, 1 '2 w. 

ric 
OSC. N INDUCTOR (LI3) 

C156 
C157 
C158 

39001-13 
39001-80 
Part of L112 

Capacitor, .01 mfd., 600 v., paper 
Capacitor, . 02 mfd., 600 v., paper 
Capacitor, 47 mmf., mica 

R158 
R159 
R160 

39374-55 
39374-121 
154083 

Resistor, 330,000 ohm, 10%, 1 2 w. 
Resistor, 4700 ohm, 10%, 1 W. 
Control, Horizontal Centering (50 ohm) 

C 22 
• Il ,: 

-co 

ADJUST 904 MC 

? Muncie- c2) 
MIXER END INDUCTOR(1.2) C159 Partof T102 Capacitor, 68 mmf., 10%, 500 v. R161 39303-12 Resistor, 2.2 ohm, 10%, 1 '2 w. Wire Wound 

'''..--C 2 ADJUST? 904 MG. C160 Partof T107 Capacitor, 10 mmf. R162 39374-15 Resistor, 150 ohm, 10%, 1 2 w. 
- ----Ci .. 

, CO '..N"---CA2 

C161 
C162 

Partof T107 
144675-2 

Capacitor, 100 mmf. 
Capacitor, . 005 mfd., 500 v., disc ceramic 

R163 
R164 

39374-29 
39374-18 

Resistor, 2200 ohm, 10%, 1 2 w. 
Resistor, 270 ohm, 10%, 1 2 w. 

L8 
C163 137727 -129 Capacitor, 330 mmf., 10%, 500 v., ceramic R165 39375-73 Resistor, 10,000 ohm, 5%, 1 ' 2 W. 

..- 
, 

AIT END INDUCTOR ILI) C164 
C165 

137727-129 
154394 

Capacitor, 330 mmf., 10%, 500 v., ceramic 
Capacitor, 500 mmf. ' 20 k.v., ceramic[039i3 

R166 
R167 

39375-73 
39374-43 

Resistor, 10,000 ohm, 5%, I -2 w. 
Resistor, 33,000 ohm, 10%, 1/2 w. ADJuST, 9o4 mc 

C166 39001-17 Capacitor, .05 mfd., 600 v., paper n'Y R168 39374-27 Resistor, 1500 ohm, 10%, 1'2 w. 

Healer Laud C167 
C168 

39001-19 
144675-2 

Capacitor, . 1 mfd., 600 v., paper 
Capacitor, .005 mfd., 500v., disc ceramic 

R169 39374-43 Resistor, 33,000 ohm, 10%, 1/2 w. 
r _ 8+ Uled 

Bottom View, UHF Converter 

© John 7. Rider 



TV CHASSIS 393-394 (Schematic Parts) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

R170 154095 Control, Brightness (5 megohm) T105 154106 Transformer, Vertical Output 

R171 154094 Control, Focus ( 1.5 megohm) T106 154990 Transformer, Horizontal Output 

R172 39374-45 Resistor, 47,000 ohm, 10%, 1'2 w. TIO7 154108 Transformer, Ratio Detector 

R173 39374-53 Resistor, 220,000 ohm, 10%, 1/2 w. T108 154109-1 Transformer, AiLlio Output 

R174 39374-213 Resistor, 10,000 ohm, 10%, 2 w. T109 154290 Transformer, Filament 

1.,101 155178 Coil, Converter I. F. CA101 154177 Antenna Lead 

L102 154171 Coil, Video Peaking ( 168 microhenry, 5%) CA102 132300-6 Cable & Plug Assy., Power 

L103 154184 Coil, Video Peaking (335 microhenry, 5%) SW101 Part of R11813 Switch, ON-OFF ( Power) 

L104 154194 Coil, Video Peaking ( 412 microhenry, 5%) SW102 154115 Switch, A.G.C. Control 

L105 154158 Trap (4.5 megacycle) SP101 138762-7 Speaker, P.M. ( 5-1 "4") 

L106 154206 Coil, Video Peaking ( 106 rnicrohenry, 5%) SP102 138762-5 Speaker, P.M. ( 10") 

L107 154176 Coil, Video Peaking (840 microhenry, 5%) S101 154178 Speaker, Cable & Connector 

L108 154220 Coil, Horizontal Osc. S102 154113 Socket, Test (Connector) 

L109 154156 Network, Yoke Decoupling P191 154243 Plug, Speaker Cable 

L119 154183 Coil, Sound Take Off P102 154125 Plug, Interlock 

L111 154442 Choke, Filter (used on SP 101) SR101 154112 Selenium Rectifier 

L112 154221-6 Yoke, Deflection SR102 154112 Selenium Rectifier 

L113 154276 Coil, R. F. Choke CR101 154111 Crystal ( 1N6 4) 

L114 154442 Choke, Filter (used on SPI02) C0101 155049 Terminal Boards & Bracket A sy., 

1101 155174 Transformer, 1st. I. F. Antenna (VHF, UHF) 

T102 155173 Transformer, 2nd. I.F. C0102 154114 Connector 

1103 155179 Transformer, Diode I. F. C0103 154114 Connector 

T104 154105-1 Transformer, Vertical Blocking Osc. C0104 154114 Connector 

TV CHASSIS 393 

iymbol 

No. Part No. Description 

Symbol 
No. Part No. Description 

154794 Barrier, Volume Control 154129 Plate, •Tube Mtg. (V105, V113) 

154275-5 Bracket ( Frame), Deflection Yoke Mtg. 154079-1 Ring (Retaining, 3 used), Width Control 

154273 Bracket, Deflection Yoke Mtg. Shaft Assy. 

154368-2 Bracket,(L.H.), Picture Tube Support 154119 Ring (Retaining), C entering Control Shalt Ke 

154368-1 Bracket (R.H.), Picture Tube Support 144957 Screw (Wing), Deflection Yoke 

154190 Bracket, Tuner Mtg. 155027 Shaft, RF Pentode Assy. 

154318 Cable, Shielded ( 18" long)Twin Lead 154267 Shaft, Width Control 

154349-1 Cable, Shielded (9" long) 154077 Shaft, Width Control (Horizontal Deflec-

154349-2 Cable, Shielded (6-1/2" long) lion Assy.) 

154180 Coil (High Voltage), Horizontal Deflection 154152 Shield, Corona 

Assy. 154195 Shield, High Voltage 

154989 Coil ( Primary), Horizontal Deflection Assy. 39008-37 Shield (Spiral), R. F. Tuner Assy. 

154276-2 Channel (Rubber 10-5/16"), Deflection 
Yoke Assy. 

149572 Sleeving (36" lengths), Plate Lead V113, 
6-1/2" long 

154363 Clip, Picture Tube Anode 149572 Sleeving (36" lengths), Anode Lead 4" Lon 

154124 Coupling, Shalt Width Control 154148-2 Socket & Cable Assy., Picture Tube 

154353 Cushion (Rubber), Picture Tube Support 154203 Socket, Tube (V113) 

154122-1 Grid Cap (V114) 154192 Socket, Tube (V105) 

154134 Grommet (4 used), Tube Mtg. (V105, V113) 154092 Socket, Tube (V115) • 

154259 Insulator, Antenna Lead 154117 Socket, Tube (VI10) 

154260 Insulator ( 1-3/16" x1-7/32" Phenolic), 154146 Socket, Tube (V101, V102, V103, C107) 

Controls 154131 Socket, Tube ('1109, V111, V114) 

154264 Insulator, Interlock 154130 Socket, Tube (V112) 

154288 Insulator ( 1-13/16" x19/32 x 1/6" Armite), 154127 Socket, Tube (V104, V106, V108) 

R. F. Tuner Shaft 154381 Spring, Capacitor Mtg. (C165) 

154025 Insulator (Ring), Picture Tube 154072 Spring (Clip), Horizontal Deflection Assy. 

154730 Insulator, Volume Control 154071 Spring (Strap), Horizontal DeflectionAssy. 

154109-2 Ion Trap 154120 Spring, Horizontal Centerink Control Shaft 

39012-102 Iron Core 153972-2 Strap, Picture Tube 

39012-95 Iron Core 154991 Terminal Board, Horizontal Deflection As 

39012-96 Iron Core 154116 Tuner, R. F. Pentode Assy. 

154073 Iron Core, Horizontal Deflection Assy. 91595-1 Washer ( Flat), Width Control Shaft 

39012-115 Iron Core 154140 Washer (Protruded) Controls 

154274 Key & Centering Control Shaft Assy. 149180 Washer (Spring), Width Cpntrol Shaft 

154314 Plate (Bearing), R. F. Tuner Shaft 

154075 Plate, Horizontal Width Control 
._ 

Y 

TV CHASSIS 394 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

, 

154794 Barrier, Volume Control 154079-1 Ring (Retaining, 3 used), Width Control 

154275-1 Bracket ( Frame), Deflection Yoke Mtg. Shaft Assy. 

154253 Bracket, Deflection Yoke Mtg. 154119 Ring ( Retaining),Centering ControlShaft Key 

154514 Bracket (Lower), Deflection Yoke Mtg. 153423 Rod (2 used), Picture Tube Tie Down 

154190 Bracket, R. F. Tuner Mtg. 144957 Screw (Wing), Deflection Yoke 

154358 Bracket (2 used), Picture Support 155299 Shaft, Centering Control 

154359 Bracket, Picture Tube Stop .155027 Shaft, R F Pentode Assy. 

154318 Cable, Shielded ( 18" long) Twin Lead 154267 - Shaft, Width Control 

154349-1 Cable, Shielded (9" long) 154077 Shaft, Width Control (Horizontal Deflection 

154349-2 Cable, Shielded (6-1/2" long) Assy.) , 

154276-2 Channel (Rubber 10-5/18" long), Deflection 154152 Shield, Corona 

Yoke Assy. 154197 Shield, High Voltage 

154180 Coil (High Voltage), Horizontal Deflection 39008-37 Shield ( Spiral), R. F. Tuner Assy. 

Assy. 149572 Sleevings (36" lengths), Plate Lead 

154989 Coil ( Primary), Horizontal Deflection Assy. V113, 6-1/2" long 

155102-2 Connector, Picture Tube Anode 154148-2 Socket & Cable Assy., Picture Tube 

154124 Coupling, Width Control Shaft 154203 Socket, Shock Mtg. Tube (V113) 

153424-1 Cushion (Rubber), Picture Tube Strap 154192 Socket, Shock Mtg. Tube (V105) 

153424-4 Cushion (Rubber), Picture Tube Stop 154092 Socket, Tube (V115) 

154122-1 Grid Cap (VI14) 154117 Socket, Tube (V110) 

154134 Grommet (Rubber 4 used), Tube Mtg. 154146 Socket, Tube (V101, VI02, V103, V107) 

(V105, V113) 154131 Socket, Tube (V109, V111, V114) 

154259 Insulator, Antenna Lead 154130 Socket, Tube (V112) 

154260 Insulator ( 1-13/16" x17/32", Phenolic), 154127 Socket, Tube (V104, V106, V108) 

Controls 154072 Spring (Clip), Horizontal Deflection Assy. 

154264 Insulator, Interlock 154414 Spring (2 used), Picture Tube Mtg. 

154268 Insulator, ( 1-13/16" x 9/32" x1/6" 149671-1 Spring,(Grounding) 

Armite), R. F. Tuner Shalt 154071 Spring (Strap), Horizontal Deflection Assy. 

154730 Insulator, Volume Control 154120 Spring, Horizontal Centering Control Shaft 

153109-2 Ion Trap 153422 Strap, Picture Tube 

39012-102 Iron Core 149322 Support, Picture Tube Anode 

39012-114 Iron Core 154991 Terminal Board, Horizontal Deflection Assy 

154073 Iron Core, Horizontal Deflection Assy. 154116 Tuner, R. F. Pentode Assy. 

39012-115 Iron Core 91595-1 Washer ( Flat), Width Control Shaft 

155298 Key, Centering Control Shaft 154140 Washer ( Protruded), Controls 

154314 Plate (Bearing), R. F. Tuner Shaft 149180 Washer (Spring), Width Control Shaft 

154075 Plate, Horizontal Width Control 

UHF CONVERTER 

Symbol Symbol 

No. Part No. Description No. Part No. Description 

Cl 153835 Stator, R. F. Coupling Trimmer R12 39374-12 Resistor, 82 ohm, 10%, 1 2 w. 

C2 151890 Rotor, R. F. Coupling Trimmer Ll Part of C8 Inductance 

C3 152997-1 Capacitor, 2.2 mmf., 10%, 500v., ceramic L2 Part of C11 Inductance 

C5 152997-6 Capacitor, .68 mmf., 10%, 500v., ceramic L3 148936-2 Choke (. 82 microhenry) 

C6 152997-3 Capacitor, 1.5 mmf., 10%, 500v., ceramic L4 154847 Choke (. 143 microhenry) 

C7 144675-27 Capacitor, 100 mmf., 500v., disc ceramic L5 154788 Choke, Oscillator Plate (. 182 microhenry) 

C8 151880-2 Capacitor, .8-6.5 mmf. L6 153286 Choke, Oscillator cathode (. 512 microhenry) 

C9 152997-4 Capacitor, 3.3 mmf., 10%, 500v., ceramic L7 151912 Choke & Resistor Assembly 

C10 152997-4 Capacitor, 3.3'mmf., 10%, 500 v., ceramic L8 148936-4 Choke ( 1.2 microhenry) 

C11 151880-2 Capacitor, . 8-6.5 mmf. L9 154788 Choke (. 182 microhenry) 

C12 155077-1 Capacitor, 12 mmf., 5%, 500 v., ceramic L10 148936-4 Choke ( 1.2 microhenry) 

C13 154777-1 Capacitor, 2-7 mmf. L11 154789 Coil (. 105 microhenry) 

C14 152997-1 Capacitor, 2.2 mmf., 10%, 500v., ceramic L12 154711 Inductuner 

C15 152997-8 Capacitor, 68 mmf., 10%, 500v., ceramic L13 Part of C13 Inductance 

C16 152997-8 Capacitor, 68 mmf., 10%, 500 v., ceramic 11 154760 Transformer, I.F. Output 

Cl? 137727-66 Capacitor, 18 mmf., 10%, 500 v., ceramic T2 154759 Transformer, I. F. Input 

C18 137727-129 Capacitor, 330 mmf., 114, 500 v., ceramic SW1 154721 Switch, Function 

C19 137727-129 Capacitor, 330 mmf., 10%, 500 v., ceramic SW2 154728 Switch, Slide 

C20 137727-129 Capacitor, 330 mmf., 10%, 500 v., ceramic SW2 154727 Switch, Body 

C21 137727-136 Capacitor, 27 mmf., 10%, 500 v., ceramic CAI Transmission Line ( 300 ohm), 6-3/4" long 

C22 154808 Capacitor, 1000 mmf., 500 v. CA2 Transmission Line (300 ohm), 5-7/8" long 

C23 144675-27 Capacitor, 100 red., 500 v., ceramic CO1 154781 Terminal Board, UHF Antenna 

C24 137727-104 Capacitor, 470 mmf., 10%, 500 v., ceramic CO2 154740 Strap, Oscillator Plate 

C25 137727-113 Capacitor, 1500 mmf., 10%, 500v., ceramic CR1 151871 Crystal, Germanium 

C26 152997-2 Capacitor, 1 mmf., 10%, 500 v., ceramic 154758 Arm & Hub Assembly, Function Switch 

R1 Part of L12 Resistor, 22 ohm, 10%, 1/2 w. 154803 Cotter Pin (External) 

R2 Partof L12 Resistor, 22 ohm, 10%, 1/2 w. 39012-111 Iron Core 

R3 Part of L12 Resistor, 390 ohm, 10%, 1/2 w. 137939-1 Pulley, Drive Cord Idler 

R4 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 137940-1 Rivet, Drive Cord Idler Pulley 

R5 39374-37 Resistor, 10,000 ohm, 10%, 1/2 w. 151883 Screw (6-32 Nylon) 

R6 39374-24 Resistor, 820 ohm, 10%, 1/2 w. 39311-2 Screw (Set), Arm & Hub Assembly 

R7 39374-217 Resistor, 22,000 ohm, 10%, 2 w. 153806 Shield, Inductuner 

R8 39374-19 Resistor, 330 ohm, 10%, 1/2 w. 154677 Shield, Tube (V1) 

R9 39374-11 Resistor, 68 ohm, 10%, 1/2 w. 51752 Spring, Dial Drive Cord 

R10 39374-133 Resistor, 47,000 ohm, 10%, 1 w. 152053 Socket, Tube (V1) 

Rn 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 152078 Socket, Tube (V2) 
154848 UHF Converter, Complete 
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CHASSIS 393, 394 

Final Assembly and Cabinet - Model EU-21TOLU Chassis 393) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377-2 Antenna Assy., VHF 154841-1 Knob (Small), Tuning, UHF 
154965 Antenna Assy., UHF 154217-1 Knob, Volume 
154973 Back & Power Cable Assy. 154265 Knob, Local-Suburban-Distance 
154256 Block, Chassis Mtg. (4 used) 154270 Knob, Controls (Vertical-
154312-3 Cabinet Horizontal, Holds) 
132300-6 Cable& Plug Assy., Power 154333-1 Mask, Window 
153550 Clip, Window & Mask Assy. 154313 Nail, Channel Indicator 
144600 Grille Cloth 154347-2 Name Plate, Crosley 
154216-1 Knob, Contrast 145211-22 Nut (Wing), Speaker Mtg. 
154214-1 Knob (Large), Tuning,VHF, UHF 154344-1 Screw, Chassis Mtg. 
154215-1 Knob (Small), Tuning 154382-1 Window, Tempered Glass 

Final Assembly and Cabinet - Model EU-21TOLBU Chassis 393) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377-2 Antenna Assy., VHF 154841-2 Knob (Small), 1 uning, UHF 
154965 Antenna Assy., UHF 154217-2 Knob, Volume 
154973 Back & Power Cable Assy. 154265 Knob, Local-Suburban-Distance 
154256 Block, Chassis Mtg. (4 used) 154270 Knob, Controls (Vertical-
154312-4 Cabinet Horizontal, Holds) 
132300-6 Cable& Plug Assy., Power 154333-1 Mask, Window 
153550 Clip, Window & Mask Assy. 154313 Nail, Channel Indicator 
145472 Grille Cloth 154347-2 Name Plate, Crosley 
154216-2 Knob, Contrast 145211-22 Nut (Wing), Speaker Mtg. 
154214-2 Knob (Large), Tuning,VHF,UHF 154344-1 Screw, Chassis Mtg. 
154215-2 Knob (Small), Tuning 154382-1 Window, Tempered Glass 

Final Assembly and Cabinet - Model EU-21COLU (Chassis 394) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377-2 Antenna Assy., VHF 154841-1 Knob (Small), Tuning, UHF 
154965 Antenna Assy., UHF 154217-1 Knob, Volume 
154975 Back & Power, Cable Assy. 154265 Knob, Local-Suburban-Distance 
155113 Bracket, Chassis Mtg. (4 used) 154270 Knob, Controls (Vertical-
154332-1 Cabinet Horizontal, Holds) 
132300-6 Cable, Power 154351-1 Mask, Window 
153550 Clip (Retainer 4 used), Window 154313 Nail, Channel Indicator 

& Mask Assembly 145211-22 Nut (Wing), Speaker Mtg. (4 used) 
154451 Grille Cloth 154504 Plate, Chassis Mtg. (4 used) 
154217-1 Knob, Contrast 154347-1 Plate, Name (Crosley) • 
154214-1 Knob (Large), Tuning, VHF,UHF 154334-1 Screw, Chassis Mtg. (4 used) 
154215-1 Knob (Small), Tuning 154382-2 Window, Tempered Glass 

Final Assembly and Cabinet - Model EU-21COLBIJ (Chassis 394) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377-2 Antenna Assy., VHF 154841-2 Knob (Small), Tuning, UHF 
154965 Antenna Assy., UHF 154217-2 Knob, Volume 
154974 Back & Power, Cable Assy. 154265 Knob, Local-Suburban-Distance 
155163 Bracket, Chassis Mtg. (4 used) 154270 Knob, Controls (Vertical-
154332-2 Cabinet Horizontal, Holds) 
132300-6 Cable, Power 154351-1 Mask, Window 
153550 Clip (Retainer 2 used), Window 154313 Nail, Channel Indicator 

& Mask Assembly 145211-22 Nut (Wing), Speaker Mtg. (2 used) 
154452 Grille Cloth 154504 Plate, Chassis Mtg. (4 used) 
154216-2 Knob, Contrast 154347-1 Plate, Name (Crosley) 
154214-2 Knob (Large). Tuning,VHF,UHF 154334-1 Screw, Chassis Mtg. (4 used) 
154215-2 Knob (Small), Tuning 154382-2 Window, Tempered Glass 

Part No. 

Final Assembly and Cabinet - Model EU-21COLU (Chassis 394) 

Description Part No. Description 

154965 
154377-2 
154975 
155163 
155366-1 
139319-2 
153550 

153817 
155164 
153779 
146786 
146787 
154214-1 
154215-1 

Part No. 

Antenna, Assembly UHF 
Antenna, Assembly VHF 
Back & Power Cable Assembly 
Bracket, Chassis Mtg. (4 Used) 
Cabinet 
Catch, Doors (4 Used) 
Clip, Retainer (2 Used), Window & Mask 

Assembly • 
Doors, One Pair 
Insulation, Chassis Mtg. Bracket (4 Used) 
Grille Cloth 
Hinge, Upper Left 81 Lower Right 
Hinge, Lower Left & Upper Right 
Knob. Tuning (Fine Tuning), UHF & VHF 
Knob, Tuning (Channel Indicator), VHF 

154216-1 
154217-1 
154265 
154270 
154841-1 
154351-2 
154313 
145211-21 
154803 
154347-1 
154373 
154334-3 
51752 
139319-1 
154382-3 

Knob, Contrast 
Knob, Volume 
Knob, Local - Suburban - Distance 
Knob, Controls (Vertical It Horizontal, Holds) 
Knob, Tuning (Channel Indicator), UHF 
Mask, Window 
Nail, Channel Indicator 
Nut (Wing), Speaker Mtg. (4 Used) 
Pin, External Cotter 
Plate, Name (Crosley) 
Pull (2 Used), Doors 
Screw, Chassis, Mtg. (4 Used) 
Spring, Dial Cord 
Strike, Door (4 Used) 
Window, Tempered Glass 

Final Assembly and Cabinet - Model E1.1-21CDUSU (Chassis 394) 

Description Part No. 

154965 
154377-2 
154975 
155163 
155366-2 
149941-2 
153550 

154023 
155164 
153781 
149942 
149943 
154214-2 
154215-2 

_ 

Antenna, Assembly UHF 
Antenna, Assembly VHF 
Back & Power Cable Assembly 
Bracket, Chassis Mtg. (4 Used) 
Cabinet 
Catch, Doors (4 Used) 
Clip, Retainer (2 Used), Window & Mask 

Assembly 
Doors, One Pair 
Insulation, Chassis Mtg. Bracket (4 Used) 
Grille Cloth 
Hinge, Upper Left & Lower Right 
Hinge, Upper Right & Lower Left 
Knob, Tuning ( Fine Tuning), UHF & VHF 
Knob, Tuning (Channel Indicator), VHF 

- - - 

Part No. 

154216-2 
154217-2 
154265 
154270 
154841-2 
154351-2 
154313 
145211-21 
154803 
154347-1 
149733-1 
154334-3 
51752 
149941-1 
154382-3 

Description 

Knob, Contrast 
Knob, Volume 
Knob. Local - Suburban - Distance 
Knob,- Controls (Vertical - Horizontal, Holds) 
Knob, Tuning (Channel Indicator) UHF 
Mask, Window 
Nail, Channel Indicator 
Nut (Wing), Speaker Mtg. (4 Used) 
Pin, External Cotter 
Plate, Name (Crosley) 
Pull (2 Used), Doors 
Screw. Chassis, Mtg. (4 Used) 
Spring, Dial Cord 
Strike, Doors (4 Used) 
Window, Tempered Glass 

Final Assembly and Cabinet - Model EU-21COSU Chassis 394) 

Description Part No. 

154965 
154377-2 
154975 
155163 
155993-1 
153550 

155164 
154451 
156002-1 
156002-3 
156002-5 

Antenna, Assembly UHF 
Antenna, Assembly VHF 
Back 81 Power Cable Assembly 
Bracket, Chassis Mtg. (4 Used) 
Cabinet 
Clip, Retainer (2 Used). Window & Mask 

Assembly 
Insulation, Chassis Mtg. Bracket (4 Used) 
Grille Cloth 
Knob, Tuning (Channel Indicator) VHF 
Knob, Volume 
Knob, Tuning (Channel Indicator) UHF 

Description 

154214-1 
154216-1 
154265 
154270 
154351-7 
154313 
154211-21 
154803 
154347-1 
154334-3 
51752 
154382-2 

Knob, Tuning (Fine Tuning) VHF 81 UHF 
Knob, Contrast 
Knob, Local - Suburban - Distance 
Knob, Controls (Vertical - Horizontal, Holds) 
Mask, Window 
Nail, Channel Indicator 
Nut (Wing), Speaker Mtg. (4 Used) 
Pin, External Cotter 
Plate, Name (Crosley) 
Screw, Chassis Mtg. (4 Used) 
Spring, Dial Cord 
Window, Tempered Glass 

Final Assembly and Cabinet - Model EU-21COSBU (Chassis 394) 

Part No. Description 

154965 
154377-2 
154975 
155163 
155993-2 
153550 

155164 
154452 
156002-2 
156002-4 
156002-6 

Antenna, Assembly UHF 
Antenna, Assembly VHF 
Back & Power Cable Assembly 
Bracket, Chassis Mtg. (4 Used) 
Cabinet 
Clip, Retainer (2 Used) Window & Mask 

Assembly 
Insulation, Chassis Mtg. Bracket (4 Used) 
Grille Cloth 
Knob, Tuning (Channel Indicator) VHF 
Knob, Volume 
Knob, Tuning (Channel Indicator) UHF 

Part No. 

154214-2 
154216-2 
154265 
154270 
154351-7 
154313 
154211-21 
154803 
154347-1 
154334-3 
51752 
154382-2 

Description 

Knob, Tuning (Fine Tuning) VHF & UHF 
Knob, Contrast 
Knob, Local - Suburban - Distance 
Knob, Controls (Vertical - Horizontal, Holds) 
Mask, Window 
Nail, Channel Indicator 
Nut (Wing), Speaker Mtg. (4 Used) 
Pin, External Cotter 
Plate, Name (Crosley) 
Screw, Chassis Mtg. (4 Used) 
Spring, Dial Cord 
Window. Tempered Glass 
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SUBJECT: TO SHOW VARIOUS CHANGES IN CIRCUITRY AND ASSOCIATED 
CHASSIS CODE LETTERS. 

CODE LETTER B 

To Increase Vertical Sync. Stability 

R114 

5 61( 

2.2 MEG 

CODE LETTER C 

To Reduce Horizontal Fold Over 

TO PIN 6 

V 108 

R120 

33K 
C119 2W 

105 

MFG 

New Part Numbers for Chassis Code Letters D 8. E 

VII3 A 

t/2 65N7 ST 

HOR12 05C .013 

5 

Ri51 
150K 

R175 
150K 

CI42 

175 

a 

R154 
56K 

C143 

0039 
MAO 

11 
R153 

i 2 K 

TO 
LUG NO 3 

1106 

Symbol No. Part No. Description 

C144 
R155 

137499-36 
155511 

Capacitor, 470 mmf., le, 500 v., mica 
Control, Horizontal Hold ( 170,000 ohm) 

v1,3 A 

.26587G, 

HORI2 OSC 

R as 
150 

CH12 f en2217. 30v p•F• 

RISA 
56F1 

 0 T P•5 

.5.11. ,08,zo.nm 

T  • STABIUZER 

C144 

CODE LETTER E 

To Simplify Horizontal Alignment and Reduce Overdrive 

V1138 
6587 CT 

HOME OSC. 

470 
8172 
47K 

8155 
70 

8153 
1 2 

,255 

•Sv 

C145 

R157 
8.28 

VIlA 

/ 6806 CT 
NOR12 OUTPUT 

J  

100v 0.-• 

C146 

1.560 
POD 

390 Ms. 
ssos 

R174 
CIS8 
.005 
MED 

CI2013 

a .5.00 

8159 

4 7K 

V112 

6A64 

DAMPER 

NOY ,  A QUANTITY OF CHASSIS 393, 394 CODE LETTER D. 

WAS WIRED AS SHOWN. 

TIO6 

<2 

ND« 50 . 0 
GENT 

CI47 
—120 

SEE 

• "" 
L4 fl 

WIDTH 
CONE 

•-•• 

CI 

L 12 

CB 

8-6 5 

C5 

68 
C3 

22 C6 

5 
C7 

100 

82w 

COI 
UHF INPUT 

R4 
470K 

C15_t 

lc .4 f 2 
C 26j_ • 

I- 

NOTES 

• 1000 

2 ALL CAPACITANCE VALUES IN MME AND 
All. RESISTANCE VALUES IN OHMS UN -

LESS OTHERNISE NOTED 

Sw2 OPENI•S 5•10169.1•GHANNELN5, 
C1DSE0 • CHANNEL* 6 

R3 

Cl2 

12 

609 F4 
OSC VI 

CI3 

CO2 

1 SCHEMATIC WIRING DIAGRAM 
UHF CONVERTER 

PLACEMENT OF DIAL DRIVE 0080 

J --
REAP 

L.13 le 5 TURNS 

FRONT 

SwITCe 
REAR 

FRONT 

2-7 MAX COUNTERGtOcK - 
WISE ROTATION AGAINST STOP 

R5 
10K 

R6 

820 

L6 
—AK—, 0 0 4.4  

168  L7  

0001) 

• R8 

330 

R7 
• V.ve 

22K 
RIO 

476 

6 3V 
FL 8+ 

4 

C161 

168 

Le 

SW2 
REAR 

SW2 '--- 6807 OR 6807A 
FRONT ,/ OR 6827 

• —0-A ; IF A/APL 
V2   

Li I 

C2I 
— 27 

1 

12 

6 

C24 

470 

ri 

L _ 

C18 

 F-
330 

17 

— 18 

R9 
• - 

68 

SHAFT 

SWITCH ARM b CAM MUST 8F SET SO THAT 
POSITIVE SWITCHING OF ALL POLES wIl.. 
OCCUR IN LAST 7 If? • ROTATION OF TUNER 
SHAFT 

Sv4 
FRONT 

,o 
o 

o 

3 

C2 

_L V1-10 

ANT 

-• 

RI2 
82 

G2L_ 

RII  470K 1,000 

C251 

11500 

G23 

I *0 

Cal 

o 

SW t 
REAR 

330 

OUTPUT 
ro 

- VHF TUNEF 

HE 

UHF 
ROTATES 
ONE POLE 

SHOWN IN Loe POSITION) 

C‘;12 

UHF CONVERTER • A• 154698 

FOR SCHEMATIC SEE 

DRAWING 0.154873 

T — 

R2 
22K 

003 

VI 
6801 

RE AMP 

C4 

L3 
CHANNEL 13 g 

RF PLATE ADJ 

22K 

r13IK --ren° 

Ism 

107 

C7 

TIO6 

NOTES: 

I. ALL VOLTAGES MEASURED WITH AN ELECTRONIC 
VOLTMETER CONNECTED FROM SOCKET LUG TO 
CHASSIS. 

2. SUPPLY VOLTAGE 117V. 60 CYCLE AC. 
3. K 1000 

6 3 FILS 

• 250v DC • • 

V2 
6.16 

OSC/MUER 

CI7 

1800 

CI8 

TP•2 

24.651KG 

• — '00P— t--
C14 L9 o 

1 ‹"5 LCI? IO 

if 4  

14E5 3.3K 
.005 1113 

G15 

1470 

4. ALL CAPACITANCE VALUES IN MMF. AND ALL 
RESISTANCE VALUES IN OHMS UNLESS OTtIERWISE 
NOTED. 

5. TERMINAL 8 TIED TO TERMINAL 1 ON INSIDE OF 
YOKE. 

6. CAPACITOR USED ON 393 CHASSIS ONLY. 
7. JUMPER MAY BE CONNECTED OR OPEN DEPEND-

ING ON REQUIREMENTS FOR OSCILLATOR ALIGN-
MENT. 6

-
Z
 l
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0
V
d
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3
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CHASSIS 393, 394 

C0102 

SCHEMATIC WIRING DIAGRAM - CHASSIS 393 - 394 

WInTS 
L 10 

4 5 MC 
. 11 

SOUND 
TAKE-OFF 

149 

68 

Vs37 
6Au6 

4 5 Mc AMP 

C150 

004 
MEO 

4162 
150 

1107 
4 5 MC 

R163 
2200 

270 

MEL-1: 

C,52 R166 
330 tOR,K67 

C154 .2 R118Il 

33K <,331 005, _' C96_ 

?An 

C,55 
8168 
51, OMFD 

v04 
6C• 

Lipp we   VIII 

6W601 
,I AL/063 OUTPUT 

41:: 2 

61106 TIO8 
• 

< 11,g ( 
C157 r, 

I, 0 0 • 

02MFD g HACEN 

RES 

5101 PK), 

SEE PARTS UST 

\‘1.111 
os 

1114 

SPEAKER USED 04 

mini moons 
Sl comsOLE5 sPa2 

CrOl 1.101 

4`1(  23 3MC 

- L .  

e 4143 
220 

1-4---19102 

1RIO TO5MFD 
, ..103K 

VIO' 
6C86 
1ST  I-F 781e3  

• 

11/102 
{ 3.9K 

RI061 1101 
'OK 25 2MC 

• • 

C104 C,05 
R105 

°°5-I 9Oou I6 
IAFD MeD 

11104 
47 

ADC 

vi02 TiO2 
8 26NC016E   2_1925_ 

E0:12F-. 

RiC7 
47 

.0-1-C-117 

P °5 ro-.= 

R144 
K 

4"..   

R109 ' '.."' I Ci».:. 1 
r e . / . : 

12K L. I11-'' '4 G-1- 

- i3 i tic - ' 

me**-1-F.e.gl '7.-   ctio 

Tool 1RI°8 re = MFD 1K c,02F• k- en 

1005 1150 71F0 R110 

--' 

vI03 
6C86 
3RD I-F  

2 

=2 
'14;3 1103 

I 

25.01 
MC Ina On 

1_ 5 

CHI 

T M' MEO 

1102 
Rts 
»Ins 

000 
1113 003 , 

1.103 
T5 e.mo* 

sne11 

CR 101 --C R114 
1664 1 I - 0 5.6K 

1 = 6112 

- - 

SUBURBAN 
DISTANT 

511102 \ 

REAR viEw 
¡OC CONTROL 

Th 

WHITE 
YELL. 

Cii6 11_27„, Rim e__671c10,L57 4 544c 
..n., 1104  

" OIDO , (..,,C,,C' TRA'  

R115 j 4,70 4.4 . 441‘4i 
4___...54v 6-6 

......85.42: _ir_33 

1 klEG 13=3.... V108 
64116 

2 9 VIDEO AMP 

. ,irelEd 

C114 

sAFO 

38.G o90EK 4113 _.5103 
i.  

LOCAL 

>8114 
I3 

TEST 
SOCKET 
TOP VIEW 

4142 
7.5 

AvA, 
2.2 MEG. 

O
T
O
•
1
1
.
0
v
 

2.5K 

cilee *ct 
«row° 

4120 

C121 

BRIGHTNESS 

115 MEG 
R170 

100K 
OHM 
STOP 

0.1MFD 

SLAG« 

I-T ,2 

N 
G3Er 

SAC P 

comm.. 
m•TF 250 P- P 

R121 14124 10K 

47K < i21  V109 R 
654767 

7120 {470K SYNC. 
• CLIPPER 

ocn341 3.'32 K3 

L107 
ORAN« 
Int1TE 

CONTRAST 33K 
_C119 

Ioes 
MFD 

C123 ea... 

.0047 
MED. 

L E, 

R126 

C124Tn  2 2 

R127 
680K 

Cl2S 4129 

.05 MFD. 560K 

„BEM 

)gm 

'22V PP 

RI30 
22K 

1±1.td 

R128 
22K 

CI 'a 

1 200 MFD. 

" : Ln ne's We' • RI33 R134 \,,T104 

jx,47 22K 10K 

MED C12/ ._ OOC 

oTo 46ov 

PICTURE TUBE 
V116 

I m64 143 G.SS1S 
744 1 344 CA445515 

1 4171 
I 511E6 

7  FOCUS 
SEE NOTE 5 

5 

11124 
VERT DEFL 

YOKE 

1 

GREEN- sues TI 

I G 4139 

120 

.1 " 47=  MED. 

It R131 
î 6.8K 

CIVIL 

.101 

t R132 
k 3.3K 

6102 

CA ,02 

174 •• P o 

100 POD 

C135 54101 

140 EiB 
MEO 

SR 102 

00104. 

X 4  

z.  

. Sv•P-P 

C115 L. MEO 

Ci37.i..Lg ( _HR. 
7V 

100K 100K 

4146 4147 v110 

zHOR12 A F C 

6415 

5 22K ErEl-

P-4 

ts 5. 
I, 

o 
T P-3 

C140 

C1381 001 
>OD 

IWO 

V113 A 
in 66147 8T 

MORID OSC 

CZItiHoe 

.. 14149, MEO 

4 ? MSG CI41 

RaU4.7 
7 

1 
1 

R F TuNER 

R151 
33 ,, 

ICI 

4153 

1 2 « 

C142 

175 

4154 

300 

C r44 y 

v113 8 

6597 GT 
1401112 OSC. 

390 

 01P -5 

C1431 LION 
HORIZONTAL 

WKIFICT  STAEMZER 

  SEE NOTE 7 - 

RI52 
100K 

5172 
471( 

0155 
Ke+.2 2 5011 
HOLO > 
120 K Cep 

-am 
100v 1.4 

C146 I-3t  

•  
C1451_ 560 

1 390 
R157 R158 t 330K 

8.2K 

V114 

6806 GT 
440412 OUTPUT 

TO. 

C129 
005 TAFD 

viOSA 
1/2 12 BH7 
VERT 05C. 

• 
C131 • 

C130_ 
R135 
8506 eir 
VERT 
1401.0 
3506 CNN 
STOP 

zO6 v • • 
vt•T osc 
mho 

vI05 8 
1/2 12 8H7 

VERT OUTFUT 

- 047 
700. 

RI36 
3 3K 

RI37 
IRK 

11128 

4136 

SUED. 
HEIGHT 
CONT. 

11S.n, 1.0n. 

I 1 

140112. 1 
DE FL. I 
YOKE 

MEG STOP 

VERT. 
LINEARITY 

CI3 

C133_t• 

204•0 

• C11130 

81401.30MM 
750 

R141 
8.7K 

8LAO-RE 

<   
e 7 1 

CI58 1 

1 

CO 

R174 
V,Vit  

C166I 10K 

1-  .05 

C1208 - POD 

A .5700 

C168 

005 
V112 MEO 

6404 

DAMPER 

0159 
4144..  
47K C167 

C147_ 

T oo 

1106 

v115 

183 ST 
MV RECT 

‹g, .10 
o 

-040+1 
5 g 

R ,60 NORIZ 
pc,  wow."CENT ' 

moRez • 50 
CENT   

3-

• 1.:41•   10 
L109 

C148 0, 

WIDTH 
CONT. 

RI61 

22 C1651(SEE NOTE 6. 

,500 

0 1 MFD 4173 

220K 

R-155001-D 
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SUBJECT: TO ADD ALIGNMENT PROCEDURE AND PARTS LIST FOR ONE TUBE CONVERTER PART NO. 

(155499) 

Chassis 393 and 394 Code letter E, incorporate the one tube converter, Part No. 155499. Chassis 393 and 
394 coded prior to Code letter E use converter, Part No. 154848. 

ALIGNMENT PROCEDURE 

Oscillator Alignment: 

1. Connect an electronic voltmeter or scope across the second detector load resistor, R114. 
2. Turn on the power. 
3. Apply a 460 mc. (amplitude modulated when scope is used) signal to the UHF antenna terminals through the 

antenna matching network ( Fig. 3). 
4. Turn out the adjusting screw of the mixer circuit trimmer C4 so that the flat side of the head is 5/8" above 

the chassis before aligning oscillator. 
5. With the tuner shaft at maximum CCW position, adjust the oscillator trimmer, C18 for peak reading on the 

electronic voltmeter (or maximum indication on scope). 
6. Set the signal generator to 904 mc. 
7. Rotate the tuner shaft to maximum CW position and adjust the oscillator end inductor, IA for maximum 

reading on the voltmeter (or scope). 
8. Repeat steps 3 through 6 until maximum reading is obtained. 

R. F. Circuit Alignment: 

1. With the signal generator and electronic voltmeter or scope connected as for the Oscillator Alignment 
above, set the R- F coupling trimmer, Cl and C2 to minimum capacity by turning the screw CCW. 

2. Set the signal generator to 460 mc. (amplitude modulated when scope is used). 
3. With the tuner shaft at maximum CCW position, adjust the antenna and mixer trimmers, C3 and C4 for 

maximum meter reading (or scope indication). 
4. Reset signal generator to 904 mc. 
5. Rotate the tuner shaft to maximum CW position and adjust the antenna and mixer end inductors, L2 and L3 

for maximum reading on meter (or scope). 
6. Repeat steps 2 through 5 until maximum reading is obtained. 
7. Turn the tuner shaft to maximum CW position and adjust the coupling trimmer, Cl and C2 for peak reading 

at 904 MC. 
8. Turn the power switch to the "OFF" position. 
9. Disconnect the generator and electronic voltmeter, or scope. 

10. Re-engage the toggle coupling in the pin in the switch throw arm and the pin on the drive pulley as follows. 
a. Rotate the tuning control shaft clockwise until the pin on the rear of the drive pulley is toward the base 

of the chassis. 
b. Turn the switch throw arm to a vertical position. 
c. Turn the toggle coupling approximate 45" CW from a vertical position. 
d. Turn the switch throw arm CCW until pin engages the upper fork on the toggle coupling. 
e. Turn the tuning shaft CCW andguide the pin on the rear of drive pulley into the lower fork of the coupling. 

The coupling is now in the proper operating position and when the tuning shaft is turned completely CCW, 
the switch will be thrown to the VHF position. 

11. Replace the UHF Converter on the VHF receiver chassis. 

SW I 

C7 

C8 

300 OHM LEAD TO 
RF INPUT VHF TUNER 

// 
VHF ANTENNA  

LEAD 

8+ LEAD 
TO + 260 V. 

- 6AF4 

_TRIMMER (Gel 
ADJU . 460 MC 

CR I 

Qouri.iNq TRIMMER  
(CI- C2) ADJUS.T. 904 MC 

ANUNNA TRIMMER (C3)  
ADJUSLT. 460 MC. 

UHF ANTENNA 
LEAD 

TOP VIEW UHF CONVERTER 

614 

CI7 

L7 

•Le 

UHF ANTENNA  

LEAD 

BOTTOM VIEW UHF CONVERTER 

R9 

L6 

OSC. END 

(L4) AD 

—L 3 

C4 

IS (UNDER 62) 

L9  62 

GI 

L2 

C3 

TOGGLE COUPLING 

8+ LEAD 

VHF ANTENNA 
LEAD 

R-F INPUT 

TO VHF TUNER 

L
 l-
CL
 3
0
V
d
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i.
 
A
P
S
O
U
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CHASSIS 393, 394, Code E 

L_ _ 

RI 

22 

CI 

-7. 

62 

L 2 C3 

.8 -6.5 

L 

.8 -6.5 

L6 

--4,—(—?) 0 0 0   
.182pn 

614 

R7 1R8 
27K  821( 

12 

68 

2.2 

CO 2 

HIGH LOW CIS 33 L 9 

(t--;"2-4,--J000 
CI3 .145h 

CR I jr, 

To 
C19 

COI 
UHF INPUT 

I" 
NOTES: 

I. K • 1000 
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PARTS LIST 

Symbol 
No. Part No. Description 

CI 155424 Stator, RF Trimmer 
C2 155508 Rotor, RF Coupling Trimmer 
C3 151880-2 Capacitor, .8-6.5 mmf., Trimmer 
C4 151880-2 Capacitor, .8-6.5 mmf, Trimmer 
C5 155439-1 Capacitor, 12 mmf., 5% 

disc ceramic 
C7 156201-1 Capacitor, 470 mmf., 2 KV., 

disc ceramic 
C8 156201-1 Capacitor, 470 mmf., 2 KV., 

disc ceramic 
C9 152997-9 Capacitor, .2 mmf., 500V. 
C10 152997-10 Capacitor, 4.7 mmf., 10%, 500V. 
C12 156201-1 Capacitor, 470 mnif., 2 KV., 

disc ceramic 
C13 152997-6 Capacitor, .68 mm!., 10%, 500V. 
C14 152997-8 Capacitor, 68 mmf., 500V. 
Q15 152997-4 Capacitor, 3.3 mmf., 10%, 500V. 
C16 152997-1 Capacitor, 2.2 mmf., 10%, 500V. 
C17 152997-8 Capacitor, 68 mmf., 500V. 
C18 155713-1 Capacitor, 2-7 mmf., Trimmer 
C19 152997-11 Capacitor, 10 mmf., 10%, 500V. 
RI Part of Li Resistor, 22 ohm, 10%, 1/2 W. 
R2 Part of Li Resistor, 22 ohm, 10%, 1/2 W. 
R3 Part of Li Resistor, 390 ohm, 10%, 1/2 W. 
R4 39374-61 Resistor, 1 megohm, 10%, 1/2 W. 
R5 39374-61 Resistor, 1 megohm, 10%, 1/2 W. 
R6 39374-61 Resistor, 1 megohm, 10%, 1/2 W. 
R7 39374-218 Resistor, 27,000 ohm, 10%, 2 W. 
R8 39374-136 Resistor, 82,000 ohm, 10%, 1 W. 
R9 39374-37 Resistor, 10,000 ohm, 10%, 1/2 W. 
Li 154711 Inductuner 
L2 Part of C3 Inductance 
L3 Part of C4 Inductance 
IA Part of C18 Inductance 
L5 148936-2 Choke, RF (.82 microhenries) 

L6 156167 Choke, RF (. 182 microhenries) 
L7 148936-1 Choke, RF (.47 microhenries) 
L8 148936-1 Choke, RF (.47 microhenries) 
L9 155510 Choke, RF (. 145 microhenries) 
LIO 148936-2 Choke, RF (.82 microhenries) 
CAI Antenna Transmission Line 

(300 ohm) 
C01 154781 Terminal Board. UHF Antenna 
CO2 155431 Strap, Oscillator Plate 
CR1 151871 Crystal, Germanium (11472) 
SW1 154721 Switch, Function 

154758 Arm ê Hub Assembly, 
Function Switch 

154735 Arm, Toggle 
154736 Bracket, Idler Pulley 
154682 Bracket, Tube Lock 
155427 Clip é Board Assembly, Crystal 
155893 Eyelet (3 used to hold Rotors 

to Shaft) 
156207 Fisher Hub, Small Knob Shaft, Groove Pin 

It Outer Shalt Assembly 
137939-1 Idler Pulley 
154738 Plate, Tuner Mounting 
155894 Rotor (3used) 
39311-2 Screw (2used), Set 
151883 Screw (6-32), Nylon 
155898 Shaft & Stop Assembly, Inductuner 
153804 Shield (Lid), Oscillator 
153806 Shield, Oscillator 
154677 Shield, Tube (6AF4) 
152053 Socket, Tube (V1) 
155499 UHF Converter Complete 
155895 Washer (lused), Shaft é 

Stop Assembly 
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These receivers are equipped with seventeen ( 17) tubes, two (2) selenium rectifiers, and a picture tube. 

They have a switch type tuner which tunçs the twelve V.H.F. television channels (2 to 13). The receivers 
may be converted to receive both V.H.F. and U.H.F. stations with the use of an external converter. 

TUBE COMPLEMENT 

Symbol Tube Function Symbol Tube Function 

VI 6BC5 R-F Amplifier V109 6SN7GT Sync. Clipper & Sync. Output 

V2 6J6 VHF Oscillator & Mixer V110 6AL5 Horizontal A.F.C. 

V101 6CB6 1st I-F Amplifier V111 6W6GT Audio Output 

V'102 6CB6 2nd I-F Amplifier V112 6AX4 Horizontal Damper 

V103 6CB6 3rd I-F Amplifier V113 6SN7GT Horizontal Oscillator 

V104 6C4 1st Audio Amplifier V114 6BQ6GT Horizontal Output 

V105 12BH7 Vertical Oscillator & Output V115 1B3GT H.V. Rectifier 

V106 6AL5 Ratio Detector (Sound) V116 21MP4 Picture Tube ( chassis 386) 

V107 6AU6 Sound Detector Driver V116 21FP4A Picture Tube ( chassis 387) 

V108 6AH6 Video Amplifier 

POWER SUPPLY: 117 volts, 60 cycle, a.c. 

POWER CONSUMPTION: 130 watts. 

AUDIO POWER OUTPUT: 2 watts maximum. 

ANTENNA INPUT IMPEDANCE: 
300 ohms balanced. 

BLOCK DIAGRAM: 
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toOOT 

'<deg 

DidOnel 

•••• 

INTERMEDIATE FREQUENCY: 
Video Carrier — 26.4 mc. 
Sound Carrier — 21.9 mc. 
Intercarrier Sound — 4.5 mc. 

DEFLECTION: Electromagnetic. 

FOCUS: Electrostatic. 

ION TRAP: Single Permanent Magnet. 

HORIZONTAL SCANNING FREQ.: 15,750 c.p.s. 

VERTICAL SCANNING FREQ.: 60 c.p.s. 

FRAME FREQUENCY: 30 c.p.s. 

SCANNING: Interlaced, 525 lines. 

SPEAKER: 
21" Console Models 10" P.M. 

Table Models PA" P.M. 

VOICE COIL IMPEDANCE: 3.2 ohms at 400 cycles. 

E.M. SPEAKER FIELD COIL, D.C. RESISTANCE: 
50 ohms. 

CHASSIS 386 

FRONT PANEL CONTROLS 
OFF-ON VOLUME — Turns the power off or 
on and varies the output of sound. 

CONTRAST CONTROL — Varies the picture 
output (increases or decreases the variations 
between light and dark areas of the picture) 
similar to the manner in which sound output 
is varied by a volume control. 

CHANNEL SELECTOR—Selects the channel 
number of the desired station. 

FINE TUNING CONTROL — Tunes in the 
best picture, at which point sound is also 
received. 

R. F. TUNER OSCILLATOR ADJUSTMENT 
Oscillator Adjustment 

(Channel 13 to 7) 

1. 

2. 

3. 

4. 

Oscillator Adjustment 

(Channel 6 to 2) 

CHASSIS FRONT VIEW 
(OSCILLATOR ADJUSTMENTS) 

Generally, the two oscillator adjusting screws do not 
require adjusting. However, if the range of the 

FINE TUNING CONTROL is insufficient to permit 

the station to be tuned in satisfactorily before the 
control reaches the end of its range (clockwise or 
counter-clockwise), then it will be necessary to remove 

the chassis from the cabinet to adjust these oscillator 
adjusting crews. To remove the chassis, pull the 

front panel control knobs off their shafts, remove the 
cabinet back, and the four chassis hold-down bolts. 

With a service type power cable connected to the 

inter-lock connector on the rear of the chassis and the 
antenna connected to its terminals, turn the receiver 
on, and allow it to operate for at least five minutes 

before attempting to adjust the oscillator screws. 

The upper left screw is used to adjust the oscillator 

for stations which operate on channels 13 to 7, and 
the lower right screw adjusts for stations on channels 
6 to 2 (See Sketch). When it is necessary to adjust 

either or both of these screws, proceed as follows: 

Set the CHANNEL SELECTOR switch to the channel number of the station that is operating on the highest assigned 
channel number in either the 13 to 7 or the 6 to 2 channel range, depending upon which needs adjusting. ( Example: 

In the 13 to 7 channel range, if stations are operating on channels 11 and 7, set the CHANNEL SELECTOR to 

channel 11). 

Adjust the CONTRAST and VOLUME controls for normal sound and picture. 

Set the FINE TUNING control to the center of its range. 

With a non-metallic screwdriver adjust the oscillator adjusting screw until the clearest picture is obtained. 

NOTE: If other stations are operating in tbe area in the channel range that is being adjusted ( 13 to 7 or 6 to 2), it 

may be necessary to compromise slightly on the oscillator adjustment so as to permit the FINE TUNING 

to be equally effective on all stations. gl
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Off Center and 
Nedc Shadow 

CHASSIS 386. 387. Rev. 

CENTERING MAGNET 
ADJUSTMENT - If the 
picture is off center and/ 
or has neck shadow as 
shown in the illustration 
at the left, rotate either or 
both centering magnet 
levers to the right or left 
until the picture is cen-
tered on the screen and 
the picture is free of all 
neck shadow. 

ION TRAP ADJUSTMENT - With the brightness 
control advanced just enough to dimly light up the 
face of the picture tube, slide the ion trap backward 
or forward and at the same time rotate it to the 
right or left until maximum brightness is obtained. 
If a neck shadow appears at any of the corners, refer 
to "Centering Magnet Adjustment" above. 

Misadjusted Height 

410111.111.1111 

Misadjusted Vertical 

Linearity 

HEIGHT CONTROL - 
This control increases the 
overall height of the pic-
ture. When making this 
adjustment it is some-
times necessary to also 
adjust the VERTICAL 
LINEARITY to obtain a 
picture that is correctly 
proportioned. 

VERTICAL LINEARITY CONTROL - 
This control incrèases or decreases the 
height of the upper portion of the picture. 

FOCUS CONTROL - Rotate to the right or left until the 
picture, or sharpest horizontal lines, are obtained. 

sharpest 

BRIGHTNESS CONTROL - Turn clockwise to increase brightness. 
To decrease brightness, turn counter-clockwise. 

ADJUSTMENTS 
Chassis 387 

DEFLECTION YOKE ADJUST-
ENTS - The deflection yoke 

must be positioned as far for-
ward as possible on the neck of 
the picture tube. To make this 
adjustment, loosen screws "D" 
and "E" enough to permit the 
yoke bracket to be pushed for-
ward. While holding the bracket 
in the forward position, tighten 
screws "D" and "E". Screws 
"A" and "C" are for shifting the 
yoke up or down to center it around the picture tube neck. 
If the picture is tilted as illustrated at right, loosen wing 
nut "B". Then, rotate the yoke to left or right as required 
to make the picture parallel with respect to top and 
bottom of window frame. Be sure to hold the yoke in 
position while tightening the wing nut. 

HORIZONTAL STABILIZER 
ADJUSTMENT - See "HORI-
ZONTAL HOLD CONTROL". 

ORIZONTAL HOLD CON-
TROL - If the picture ap-
pears as shown in the illustra-
tion, adjust the horizontal hold 
control to right or left as 
required to lock in a single sta- Hold 
tionary picture. If the range of 
the control is not sufficient to lock in picture, set Ow 
control to its midway position and then adjust the hori-
zontal stabilizer adjustment until the picture locks in 

Picture Tilted 

CAL-SUBURBAN-DISTANCE SWITCH In strong 
signal areas set this switch to its extreme counter-clock-
wise position ( LOCAL). The middle position (SUBUR-
BAN), and extreme clockwise position (DISTANCE) are 
used in areas where the signal is weak or medium strength. 
Set the switch in the position which provides the most sat-
isfactory picture with minimum over-loading when the 
contrast control is advanced. 

-VERTICAL HOLD CONTROL - If the picture is moving up 
or down as illustrated at right, adjust the vertical hold con-
trol until a single stationary picture is obtained. 

CONNECTING EXTERNAL ANTENNA - Disconnect the built-in antenna wires 
from the two screw terminals on the back of the receiver, and tape the bare ends 
of the wires. Fasten the lead-in wires from the external antenna under these screws. 

Misadjusted Horizontal 

Misadjusted Vertical 

Hold 

 HORIZONTAL CENTERING CONTROL - If the picture is off center to the right 
or left, rotate this control in either direction as required to center the picture. The 
picture should become centered when this control is ap-
proximately at the middle of its range of adjustment. If 

not, then set the control at the middle of its range. Then center the picture on the screen by adjusting the centering i  

magnet levers as explained under "CENTERING MAGNET t• ` 
ADJUSTMENT". l 

-e)  

WIDTH CONTROL - If the picture is too narrow as illus- 
trated, or too wide, turn the width control clockwise or 
counter-clockwise as required to adjust the picture to the 
proper width of the viewing area on the screen. Picture Too Narrow 

1. GENERAL DESCRIPTION 

These Crosley television receivers are equipped 
with seventeen ( 17) tubes, two (2) selenium recti-
fiers, and a picture tube. They are designed to 
operate on 117 volts, 60 cycle alternating current. 

The chassis 386 is designed 
for a 21- inch (21MP4)metal picture tube; and chas-
sis 387 is designed to use a 21- inch (21FP4A) glass 
picture tube. 

The receivers will produce high definition pic-
tures with fine detail and excellent brilliance and 
contrast on all twelve VHF (Very High Frequency) 

television channels (2 to 13), and may be converted 
to receive both VHF and UHF (Ultra High Frequency-
(channels 14 to82)stations. However, in no one area 
are there stations operating on all channels. 

Symbol numbers contained in this description 
are listed on the schematic diagram for the 
386 and 387 chassis. 

In later production models using the 386 
and 387 chassis, some alterations were made in the 
horizontal deflection circuit that required changing 
certain components. As the basic operation has not 
been changed, this description will still apply. 

2. Automatic Gain Control reduces interference 
from flying aircraft and other sources of brightness 
fluctuations. It also eliminates readjustment of the 
brightness and contrast controls when tuning from 
one station to another and minimizes fading in areas 
of low signal strength. 

3. Specially designed built-in antenna that needs 
no tuning. 

4. Tempered safety glass picture tube window. 
5. Wide angle viewing and "Procenium Arch" 

styling of the picture tube window. 

6. Electrostatic"Black Face" picture tube pro-

vides better contrast, sharper picture and less 
glare. 

7. FM sound sy stem provides true, clear 
sound. 

8. Electronically controlled circuit to erase 
vertical retrace lines that normally appear during 
dark scenes, or changes of scenes. 

Features Include: 

1. Automatic Frequency control, with " Stabi-
lock" circuits, holds picture firm and steady even 
through electrical disturbances. 

1.01 Specifications: 

Power Requirements: 117 volts, 60 cycle, a.c. 
Power Consumption: 130 watts at 117 volts 

60 cycles. 
Audio Power Output: 2 watts maximum 
Receiver Antenna Input Impedance: 300 ohms 

balanced. 

Picture Area: 
Chassis 386; Chassis 387; 239 sq. inches 

Picture Size: 
Chassis 386; Chassis 387; 19-1 /8" x 13-7/8" 

Intermediate Frequency: 
Video Carrier   26.4 mc. 
Sound Carrier   21..9 mc. 
Intercarrier Sound   4.5 mc. 

Frequency Range: 

Channel Channel Video Audio Receiver 
Number Frequency Carrier Carrier Oscillator 

(mc) Freq. (mc) Freq. (mc) Freq. (mc) 

2 54-60 55.25 59.75 81.65 
3 60-88 81.25 85.75 87.85 
4 68-72 87.25 71.75 93.85 
5 76-82 77.25 81.75 103.65 
6 82-88 83.25 87.75 109.85 
7 174-180 175.25 179.75 201.85 
8 180-188 181.25 185.75 207.65 
9 188-192 187.25 191.75 213.85 

10 192-198 193.25 197.75 219.85 
11 198-204 199.25 203.75 225.65 
12 204-210 205.25 209.75 231.85 
13 210-216 211.25 215.75 237.85 

Deflection.   Electro Magnetic 
Focus.  Electro Static 
Ion Trap:   Single P.M. 
Horizontal Scanning Frequency:   15,750 cps. 
Vertical Scanning Frequency:   60 cps. 
Frame Frequency.  30 cps. 
Scanning:   Interlaced, 525 lines. 
Speaker:   21" Console Models 10" P.M. 

17" and 21" Table Models 5-1/4" P.M. 
17" Console Models 5-1/4" P.M. 
Voice Coil Impedance:. . . . 3.2 ohms at 400 cycles. 

1.02 Controls: 

Operating Controls (Front Panel): 

OFF-ON VOLUME 
CONTRAST Dual Control Knob 
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! CHANNEL SELECTOR 
FINE TUNING 
Auxiliary Controls: 

(Rear Chassis Apron): 

  Dual Control Knob 

VERTICAL HOLD 

HORIZONTAL HOLD 

BRIGHTNESS 

HEIGHT 

VERTICAL LINEARITY 

FOC US 

WIDTH 

HORIZONTAL CENTERING 

LOCAL-DISTANCE SWITCH 

Adjustments 

(not including RF and IF): 

HORIZ. STABILIZER . . . L108 -- Screwdriver 
adjustment. 

DEFLECTION COIL . . . . Top of chassis. 

CENTERING MAGNET Rear of Deflection Yoke 

ION TRAP MAGNET. . . . Top of chassis, picture 
tube neck 

PRECAUTIONS 

HIGH VOLTAGE WARNING- operation of this receiver with the interlock by-passed, or the chassis removed from 

the cabinet involves a shock hazard from the receiver power supplies. Work on the receiver should not be attempted by 

anyone not thoroughly familiar with the precautions necessary when working on high voltage equipment. When handling the 

high voltage lead to the picture tube the receiver power plug should be disconnected from the power receptaclé. 

HANDLING PICTURE TUBE - Do not remove or handle the picture tube in any manner unless heavy gloves and pro-

tective goggles are worn. Persons not so equipped should be kept away while handling picture tube. Keep the tube away 

from the body while handling. NEVER GRASP THE TUBE BY ITS NECK OR ALLOW PRESSURE TO BE EXERTED ON THE HECK. 

HIGH TEMPERATURE OF TUBES - Some tubes operate at extremely high temperatures. To avoid serious burns, 

do not touch the tubes while the receiver is operating, or until the tubes have cooled after the receiver is shut off. 

2. CIRCUIT DESCRIPTION 

2.01 Preliminary: 

The " intercarrier" sound system used in this 
receiver differs from the " conventional" type of 
tel e v 1 s ion circuit where the video and sound RF 
carriers are converted to their respective inter-
mediate frequencies in the mixer tube. The video 
and sound IF are usually divided into two separate 
IF channels of different frequencies, separated by 
4.5 mc. after leaving the plate of the mixer tube or 
at the plate of the 1st. IF amplifier. As it is im-
portant to keep the audio component off the picture 
tube grid, traps must be inserted in the video IF 
and 'or video amplifier circuits to absorb the sound 
frequency. 

In the " intercarrier" sound system the RF car-
riers are converted to their respective intermediate 
frequencies in the same manner as above ( in the 
mixer tube), but the video and sound IF frequencies 
are not separated after leaving the mixer plate; in-
stead they are amplified together in a common IF 
channel and both signals appear at the input to the 
video detector. As the video and sound carriers 
are always separated by a fixed difference frequency 
of 4.5 megacycles that must be maintained by the 

transmitting station in accordance with FCC regu-
lations, . both IF signals that appear at the cathode 
of the video detector are separated exactly 4.5 
megacycles. The video detector not only functions 
as a detector, but also as a mixer for the two IF 
signals. In the mixing process of the sound IF car-
rier with the video IF carrier, a 4.5 mc. beat sig-
nal is produced. This beat signal is frequency 
modulated in unison with the sound IF carrier. 

The manner in which the 4.5 mc. beat signal is 
obtained, is comparable to the mixer action in a 
superheterodyne radio receiver. 

In place of a local oscillator, the incoming video 
IF carrier beats against the incoming sound IF car-
rier to produce the sum and difference frequencies 
at the output of the detector. As the sum frequency 
falls outside the range of the pass-band of the video 
amplifier, only the difference frequency need be 
considered. 

After being amplified in the video amplifier, the 
4.5 mc. signal is trapped or " sucked out" of the video 
signal and fed to the sound driver stage by means of 
the sound take-off transformer. The transformer 
serves a dual purpose of providing a 4.5 mc. trap to 
reduce sound interference in the picture and pro-

viding a sharp pass band for 4.5 mc. injection to the tuned to frequency by the coils on the front wafer 
grid of the sound driver stage. The 4.5 mc. signal switch and the trimmer capacitor C11, the Fine Tun-
is amplified and limited in the sound driver which ing control. Two variable inductors are included in 
provides sufficient signal to operate the sound de- this circuit for alignment of the oscillator. Oscilla-
tector. FM demodulation of the sound IF signal is tor adjustment at channel 13 is made by L7 and at 
accomplished by the two diode sections of V106, that channel 6 by L8. 
function as an unbalanced ratio detector which con-
verts frequency deviations of the IF carrier to audio The series of coils on the third (from rear) 

wafer frequencies and suppresses amplitude modulation fer switch, connected to the grid of the mixer 
through L6, tends to increase the bandwidth of the 

interference. The IF input is applied to the diodes  circuit. The variable inductor L6 is used to align 
by mutual coupling between the tuned primary and  the high channels, the adjustment being made at 
secondary of the ratio detector transformer T107.  channel 13. 
The applied IF carrier r ec tified by the diodes,  
charges the electrolytic capacitor C151. The bias 
voltage developed across R165 and R166 holds the The incoming signal to which the receiver i s 

tuned, is amplified by V1 and applied to the grid of 
the mixer section of V2 through the coupling ca-
pacitors C8 and C9, while the signal from the local 
oscillator is injec ted through the capacitor.C14. 
Feedback voltage from the grid of the mixer is ap-
plied to the plate of the RF Amplifier V1, through 
the capacitor C7. The output of the mixer, contains 
a wide band of frequencies. It includes both the 
video and sound intermediate frequencies that are 
transferred to the grid of the 1st IF amplifier V101, 
through the mixer plate coil L9, the coupling ca-
pacitor C101 and mixer coupling coil L101. 

conduction level of the diodes at a definite value de-
termined by the applied carrier. Any sudden change, 
such as may be caused by instantaneous noise im-
pulses, cannot change the bias due to the relatively 
long time constant of R165-R166- C151. The recti-
fied audio frequencies pass through the terti-
ary winding that is connected to the center tap of the 
secondary, and through the sound volume control to 
the grid of the 1st. Audio Amplifier tube V104. The 
audio amplifier consists of two stages of amplifica-
tions, a triode 1st stage V104 coupled to a beam 
power output stage V111 that drives the speaker. 

2.02 RF Unit: (V1,V2) 

The RF Unit comprises an RF stage, mixer and 
oscillator all in one compact unit. Its function is to 
amplify the received signal and to convert the sound 
and picture carriers to the correct intermediate 
frequencies. 

The tuner assembly consists of four, twelve posi-
tion wafer switches mounted on a common shaft. 
Pretuned coils are mounted between the contacts on 
each wafer and form a series of coils, tapped at 
each contact. The channel to which the switch is set, 
is determined by the amount of inductance (number 
of coils) in the circuit. 

The antenna is matched to the input circuit of the 
receiver by the transformer Ti. As the chassis is 
at power line potential, isolating capacitors C163 and 
C164 are inserted between the transformer Ti, and 
the antenna. The antenna circuit is tuned by the 
first (closest to rear of RF unit) wafer switch con-
nected to the grid of the RF Amplifier Vi. The RF 
coils on the second wafer switch'tune the plate cir-
cuit of Vi. Two variable inductors L2 and L3 are 
connected in series with the RF coils on the re-
spective wafer switches for alignment of the high 
channels (7 to 13). To obtain the proper band width, 
the coils on the antenna switch are tuned to the video 
carrier and the RF coils in the plate circuit of V1 
are tuned to the sound carrier. 

The VHF oscillator utilizes one section of the 
twin triode, V2, in a modified Colpitts oscillator cir - 
cuit. The feedback voltage from the plate to the grid 
is obtained by means of the capacitor C12 and the in-
terelectrode capacity of the tube. The oscillator is 

2.03 IF Amplifier: (V101, V102, V103) 

The If amplifier consists of three stagger-
tuned stages using three sharp- cutoff, high gain 

pentodes. Stagger- tuning of the IF system provides 
a simple means of securing adequate gain and a suf-
ficiently broad pass-band that is needed to accept 
both the video and sound IF carriers. 

Each IF coupling network consists of a variable 
iron core tuned induc tanc e with closely coupled 
secondary windings over the primary of the coil. 
The secondaries of the 1st. and 2nd. If coil a re 
coupled directly to the grids of the following tubes 
and the secondary of the 3rd. IF coil is coupled di-
rectly to crystal diode, second detector. An addi-
tional winding, tuned with a fixed capacitor, C159, 
and iron core, on the 2nd. IF transformer coil form, 
functions as a 21.9 megacycle sound trap. 

Decoupling resistors and capacitors are used in 
the plate, screen and grid circuits to prevent coupling 
between the stages which might otherwise cause 
oscillation. 

To provide stabilizing degenerative feedback, 
the cathode resistors R104 and R107 of V101 and 
V102 are unbypassed. 

As an intercarrier sound system is used in this 
receiver, both the video and sound carriers a re 
amplified together in a common IF channel and both 
signals appear at the input of the second detector. 

2.04 2nd. Detector: (CR101) 
The 2nd. detector is a germanium crystal diode 

and is located in the shield can of T103. The IF 
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carriers are applied to the cathode of the crystal to 
produce a video signal of the proper polarity. The 
signal from the anode is applied to the grid of the 
Video Amplifier V108 through L113, L102 and the 
coupling capacitor C114. 

A low pass filter circuit composed of C112, L113 
and C113 in the output of the 2nd. detector, rejects 
the IF carriers. 

To compensate for loss of high frequencies and 
phase shift, due to the capacity of the circuit, peak-
ing coils, L102 and L103 are inserted in the circuit 
in series with the detector load resistor R114. 

As a fixed difference of 4.5 megacycles always 
exists between the video and sound carriers, and 
must be maintained by the transmitting station in 
accordance with F.C.C. regulations, both IF signals 
that appear at the input of the detector, are sepa-
rated exactly 4.5 megacycles. 

Besides functioning as a detector, the crystal 
also functions as a mixer for the two IF signals. In 
the mixing process of the sound IF carrier with the 
video IF carrier, a 4.5 megacycle beat signal is pro-
duced. This beat signal is frequency modulated in 
unison with the sound IF carrier. 

2.05 A G C Circuit: 

The purpose of the AGC circuit is to maintain a 
constant output at the picture tube as the signal input 
varies due to different field strengths of the tele-
vision station or flutter of field strength due to the 
interference from flying aircraft. As the voltage ap-
pearing across the detector load resistor R114 is 
always negative and varies according to the strength 
of the incoming signal, this voltage is used for auto-
matic gain control. This potential is applied to the 
grids of the 1st. and 2nd. IF amplifier tubes V101 and 
V102 through the resistor R116 and to the grid of the 
RF amplifier tube VI through R117. 

A three position Local-Distance switch at the 
rear of the chassis is used to control the gain of the 
receiver. When the switch is in the " Local" position, 
the switch is open and the developed AGC voltage is 
unaffected. When the switch is in the " Suburban" 
position, a voltage divider network, R112 and R113, 
is 'thrown into the circuit. These resistors tend to 
decrease the applied AGC voltage, thus, increasing 
the gain. For fringe area reception, the "Distant" 
position of the switch should be used. This position 
shorts out a portion (R113) of the voltage divider 
network so a minimum AGC potential is applied to 
the tubes. 

2.06 Video Amplifier: (V108) 

The Video Amplifier V108, functions as an ampli-
fier for the 60 cycle to 4 megacyclesvideosignal. 
the 4.5 megacycle sound IF signal and the synchroniz-
ing pulse signal for control of the deflection circuits. 

The video signal is applied to the cathode cd the 
picture tube V116, through L104, L105 and C121. 
L105 and C117 functioning as a 4.5 megacycle trap 
prevents sound modulation from reaching the cathode 
of the picture tube. 

L104, L106 and L107 are peaking coils which 
with their respective damping resistors, R119, R122 
and R123 compensate for losses of the higher fre-
quencies. To minimize attenuation of low frequency 
gain, the screen is bypassed by a large capacitor 
C118B. 

The cathode of V108 is connected to one end of 
the Contrast Control R118A, with the arm of the 
control returning to chassis. Connected in this man-
ner, the setting of the control determines the bias 
on the Video Amplifier and thus, sets the black level 
of the picture. 

The 4.5 mc. sound IF signal is applied to the 
grid of the 4.5 mc. Amplifier (Sound Driver) tube 
V107 through the capacitor C116. An absorbtion 
trap formed by L110 and C149 is tuned to the 4.5 
mc. Sound IF frequency and provides a sharp pass-
band for 4.5 mc. injection to the grid of V107. 

2.07 Sound Channel: (V107, V106, V104, V111) 

See last paragraph of " Preliminary Circuit 
Description" (2.01). 

2.08 1st. & 2nd. Sync Clipper: (V109) 

A portion of the composit video signal is taken 
from the plate side of the Video Amplifier plate 
load resistor R121 and fed to the grid (pin 1) of the 
6SN7GT, 1st. Sync Clipper section of V109 through 
R124, R125 and C123. The signal that appears at 
the grid is positive in polarity and drives the grid 
(pin 1) of the 1st. Sync Clipper very positive, the 
grid current charging C123 negatively. 

The tube bias is obtained by grid rectification of 
the video signal. The voltage developed across R126 
biases the tube so that plate conduction occurs only 
on the peaks of the video signal. Since the maximum 
amplitude of the video signal is actually the sync 
pulses, only the sync pulses will appear at the plate 
(pin 2) of the 1st. Sync Clipper. 

The signal from the plate of the 1st. Sync Clip-
per is applied to the grid (pin 4) of the 2nd. Sync 
Clipper through C125, and is negative in polarity. 
Any noise pulses, that would appear as irregulari-
ties at the most negative portion of the pulses, would 
drive the tube beyond cut - off and therefore are 
limited. 

Very little amplification (close to unity) is ob-
tained from the Sync Clipper stage, its primary 
purpose being to limit the amplitude of the sync 
pulses, clip the peaks caused by noise pulses, and 
to couple the sync signals of the proper polarity to 
the deflection circuits. 

2.09 Picture Tube: (V116) 

The picture tube is a rectangular electrostatic 
focus tube. Electromagnetic fields are used for 
vertical and horizontal deflection. 

The high v oltage for the anode of the tube is 
furnished by the high voltage power supply at ap-
proximately 12 kilovolts. The Brightness control 
R170 varies the cathode bias and thus, the tube screen 
illumination. 

The permanent magnet Ion Trap must be properly 
positioned on the neck of the picture tube for maxi-
mum brightness. 

2.10 Integrating Network: 

To separate the vertical from the horizontal 
sync pulses, an integrating network composed of 
R133, R134, C127 and C128, is coupled between the 
plate of the 2nd. Sync Clipper (through C126) and the 
grid of the Vertical Oscillator V1.05A (through T104). 
This RC network acting as a low pass filter will 
pass the low frequency of the vertical synchronizing 
pulse, while the higher frequency of the horizontal 
sync is attenuated. 

2.11 Vertical Oscillator & Amplifier: (V105) 

The purpose of these circuits is to provide a 
sawtooth current of the proper amplitude and fre-
quency to move the scanning beam across the pic-
ture tube screen slowly from top to bottom, during the 
time the image is being placed on the screen, and 
rapidly from bottom to top during retrace time. A 
blocking oscillator and discharge circuit is formed 
by one triode section, V105A, and its associated 
components. The Vertical Hold Control R135 in 
series with T104, adjusts the free running frequency 
of the oscillator. 

Cathode to grid feed back induces a current which 
charges C129 causing bias voltage to be applied 
momentarily to the tube. When this occurs, plate 
current begins to flow, and C131 discharges rapidly 
until plate current saturation is reached. The plate 
current begins to decay, reversing the direction of 
the induced cathode voltage which in turn causes C129 
to discharge. The grid is then driven negative, cut-
ting off the plate current and slowly charging C131. 
The cycle is repeated as soon as the voltage across 
C129 reaches a value that will again cause plate cur-
rent to flow. This slow charging and rapid discharg-
ing of C131 causes a sawtooth voltage to be generated. 

The peaking action of R136 and R137 provides a 
sharp negative pulse to insure that the Vertical 
Amplifier section (V105B) will remain cut off during 
retrace time. 

A pulse from the junction of R136-R137 is applied 
to the control grid of the picture tube for the elimina-
tion of retrace lines during scene changes. 

Although the voltage on the plate of the Vertical 
'Oscillator is of the basic shape to produce a saw-
tooth current in the vertical deflection yoke, it must 
be amplified by the Vertical Amplifier (V105B) to 
obtain sufficient power. 

By controlling the plate voltage of the Vertical 
Oscillator by movement of the arm on the Height 
Control R138, the amplitude of the sawtooth vol-
tage is varied. 

The Vertical Linearity Control R140, varies the 
cathode bias of the Vertical Amplifier, so that the 
applied sawtooth voltage is shifted along the operat-
ing characteristics of the tube. Impedance match 
between the plate of the output tube and the deflec-
tion yoke is made by the Vertical Output Trans-
former T105. 

2.12 Horizontal AFC: (V110) 

The Horizontal AFC tube V110, is connected in 
a phase discriminator circuit for automatic phase 
and frequency control of the Horizontal Oscillator 
and operates in the following manner: A negative 
pulse from the cathode of the 2nd. Sync Clipper sec-
tion of V109 is applied to the cathode (pin 1) of the 
6AL5 Duo Diode V110, and a positive pulse from 
the plate of the 2nd. Sync Clipper is fed to the plate 
(pin 2) of V110. 

These pulses are compared, with respect to 
time, with a wave representative of the Horizontal 
Oscillator line frequency. This wave is in the form 
of a sharp pulse and is taken from the Horizontal 
Deflection Yoke and integrated into a sawtooth by 
R151, R152, C140 and C138 and applied to the cathode 
(pin 5) and the plate (pin 7) of V110. 

Voltages developed across the diode load re-
sistors, R146 and R147 oppose each other due to the 
method of connecting the diodes to the output of the 
2nd. Sync Clipper. 

When the rectified output of the diodes is equal, 
the voltage developed on the filter network R149-
C139, R150 and C141 is zero, and a condition of 
stable operation exists. 

If the oscillator frequency is too fast, the cur-
rent in the diode section, pins 1 and 7, will increase 
and the current in the diode section, pins 5 and 2 will 
decrease. If too slow, the action is reversed. 

The difference voltage that is developed at the 
junction of R146-R147 varies the bias applied to the 
grid of the Horizontal Oscillator through the filter 
network R149, C139, R150 and C141, and corrects 
its frequency. 

The long time constant of the filter network re-
tards rapid AC pulses and prevents them from 
reaching the grid of the Horizontal Oscillator and 
only D.C. changes will govern the frequency. 
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12.13 Horizontal Oscillator: (V113) 
A cathode coupled multivibrator type of oscilla-

tor is employed to generate the sawtooth pulses used 

for horizontal deflection. 
The operation of the circuit is as follows: When 

V113A starts conducting, the voltage drop across 
R154 causes the grid of V113B to be driven negative.. 
C144 then discharges through the Horizontal Hold 
control R155 and holds V113B at cutoff. During this 
period, C145 charges toward B+ and a voltage is de-
veloped across C145 and R157. As the current that 
is beingdischarged through R155 starts to diminish, 
the grid of V113B reaches cutoff, conduction starts, 
and C145 discharges through R157 and V113B, de-
veloping the retrace portion of the sweep voltage. 

The sudden pulse of current which occurs in the 
common cathode resistor R153 when C145 dis-
charges will bias V113A beyond cutoff. The plate 
current of V113B gradually diminishes until the bias 
developed across the cathode resistor R153 no long-
er holds V113A at cutoff, conduction again begins 

and the cycle is repeated. 

As the multivibrator is not very stable, due to 
its sensitivity to bias changes, a Horizontal Stabi-
lizer (L108-C143) is inserted in the circuit. This 
tuned circuit resonates at 15,750 c.p.s. and tends to 

stabilize the oscillator 

2.14 Horizontal Output. Damper & High Voltage 

Rectifier: (V114, V112. V115) 

The Horizontal Output tube V114, amplifies the 
output of the Horizontal Oscillator so that sufficient 
current of the proper wave shape is available to ex-
cite the horizontal deflection yoke for ho rizontal 
scanning in the picture tube. 

During the return trace of the sweep, the current 
which was flowing in the horizontal deflection yoke 
reverses. The induced voltage pulse in the primary 
winding (lugs 1 and 2) of the Horizontal Out 

Transformer. T106 appears in the form of a very 
sharp positive pulse. This pulse is increased by 
auto transformer action to approximately 12 kilo-
volts and is applied to the plate of V115, and recti-
fied. When a glass envelope picture tube is used the 
capacity between the inner and outer coating of the 
tube is sufficient to store this rectified energy that 
is used to accelerate the electron iaearn in the pic-
ture tube. When a metal envelope picture tube is 
used, a capacitor (C165) is added for this purpose. 
Picture width is increased or decreased by an ad-
justable iron core that is part of T106, the adjust-
ment being made by the width control on the rear 
apron of the chassis. This adjustment changes the 
width of the air gap of the core and permits more 
or less flux to flow, in this manner, the voltage fed 
to the plate of V115 is raised or lowered. The 
Damper tube V112 assists in providing a linear 
trace by damping out oscillations of the ener gy 
stored in the deflection yoke and critically dampens 
the ringing in the yoke that occurs just at the end of 

the line retrace period. The plate current of V114 
flows through the damper tube for the major portion 
of the trace. 

Capacitor C148 is fully charged during this per-
iod and supplies the plate current to V114 during 
the time the damper tube V112 is not conducting. 
An average voltage developed across the yoke de-
coupling network, L109-C148, is used to boost the 
B+ voltage applied to the plate of the Horizontal 
Output tube V114 and the Vertical Output tube V105B. 

2.15 Low Voltage Power Supply: 

The low voltage power supply consists of a vol-
tage doubler circuit using two selenium rectifiers 
with conventional filtering. Booster voltage from the 
cathode of 4he Damper tube V112, supplements the 
B+ voltage that is delivered to V114, the Horizontal 
Output tube; the plate of the Vertical Output, V105B 
and the 1st. anode of the picture tube. 

A Filament Transformer, T109 supplies the 
filament voltage for all the tubes except the H.V. 
Rectifier V115. Two additional windings on the 
transformer supply the filament voltage for the Audio 
Output tube V111 and the Sync Clipper tube V109, 
as the cathodes of these tubes are at a relatively 
high positive voltage. 

3. ANTENNAS 

3.01 Built-in Antenna: 

An antenna, that in some localities will elimin-
ate the need of an external TV antenna, is built into 
the receiver.. The built-in antenna serves both the 
low (channel 2 to 6) and the high (channel 7 to 13) 
television bands. 

For the high band, section "A" of the Built-in 
Antenna Schematic shown below, is the 1/2 wave 
folded dipole resonating at 200 mc. Section "B" i s 
the lead-in, and section"C" a 1/2 wave shorted stub 
resonating at 200 mc. For the low band, A, B, and 
C resonate at 70 mc. 

 B  C  
A   

Schematic of Suitt-in Antenna 

The antenna is mounted, or printed, on a card-
board form fastened in the cabinet. For proper op-
eration of the antenna, do not shorten or lengthen 
the leads as this will change the resonating fre-
quencies. The results obtained by using the built-

in antenna are limited by the distance between the 
receiver and the transmitter and the location and 
type of building in which the receiver is used. 

Unless the signal transmitted by the television 
station is of sufficient strength to reach the area 
where the receiver is located, NO television re-
ceiver can reproduce the picture. Due to the high 
frequencies used for television transmission, the 
signals reach only to the "line of sight". This is 
determined by the height of the transmitting and 
receiving antennas. In addition, steel frame work 
buildings, mountains, hills etc. reflect the television 
signals so that even though the television station is 
only a short distance away, the built-in antenna may 
not function satisfactorily. 

In locations where it is impossible to obtain 
satisfactory results with the built-in antenna, due to 
shielding effects of buildings or mountains or if the 
receiver is located too far from the television sta-
tion, it will be necessary to install an external in-
door or outdoor antenna. 

3.02 External Antenna: 

A proper antenna installation is the most impor-
tant factor in avoiding reflections in a picture, or a 
weak picture, although, in some localities w h e re 
there are a number of stations operating, it may be 
impossible to eliminate all reflections. The Service 
Man should suggest the proper type of antenna to be 
used in the specific location and install and adjust 
the antenna for the best picture quality. 

This television receiver has been designed to 
operate from a 300 ohm parallel lead transmission 
line. 

3.03 Connecting External Antenna to Receiver: 

Remove the two wires from the built-in antenna 
fastened to the two scr'ews on the terminal board 
mounted on the rear of the cabinet and fasten 
the lead-in from the external antenna under these 
screws. Tape the loose ends of the wires from the 
built-in antenna, as noisy reception will result if 
these wires come in contact with the antenna termi-
nal screws. 

4. INSTALLATION 

4.01 Unpacking: 

The cabinet of this receiver is shipped in first 
class condition with considerable attention given to 
protecting the finish. Handle With Care. To remove 
the Cabinet from the shipping container, turn the 
carton on its side and tear open the carton bottom 
flaps. Fold the flaps up along the side of the carton 
and turn the carton back up. Lift the carton up and 
off the cabinet. Tilt cabinet and carefully knock off 
the skid that is nailed to the bottom of the cabinet 
(console models only). Remove the screws in the 
cabinet back and swing back open. Check to see that 

all tubes are in place and firmly seated in their 
sockets. Check high voltage lead to see that it is 
connected to the CRT second anode connector socket 
on the bell of the tube. After inspection, close cabi-
net back and reinsert and tighten the screws. 

4.02 Location of the Receiver: 

The selection of a proper location for placing 
the receiver in the room should be given careful 
consideration. Be guided by the following con-
siderations. 
Choose a location: 

(1) Where no bright light will fall directly on 
the picture. (Some ilumination in the room 
is desirable). 

(2) That will provide easy access for operation 
and comfortable viewing. 

(3) Where the built-in antenna will pick up the 
strongest signal for clearest picture. Due 
to the variation of the station's signal 
strength throughout the room, all practical 
locations should be tried or if an outside an-
tenna is used, choose a location that will per-
mit a convenient connection to the antenna. 

(4) Convenient to an electrical outlet of the 
proper voltage and frequency ( 117 volts, 60 
cycles alternating current). 

CAUTION: -- The receiver cabinet is provided with 
adequate ventilation openings. Do not obstruct the 
ventilation by placing too close to a wall or placing 
objects too close to the openings. Do not place close 
to sources of heat, such as radiators. 

5. OPERATING INSTRUCTIONS 

The receiver is adjusted at the factory and is 
ready for operation after being connected to a 117 
volt, 60 cycle a.c. outlet. To set the receiver in 
operation, follow the procedure outlined under 
"Normal Operation". 

5.01 Normal Operation: 

1. Turn the Off-On Volume control knob ap-
proximately half-way clockwise; this will 
turn the receiver "on". Wait one minute 
for the tubes to warm-up to the proper op-
erating temperature. 

2. Turn the Channel Selector Knob to the de-
sired station's channel number. 

3. Turn the Contrast control knob approxi-
mately half-way clockwise. 

4. Adjust the Fine Tuning control until a clear 
picture is obtained; this may require a re-
adjustment of the Contrast control to get the 
correct picture shading. 
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Turn the Volume control to obtain the de-
sired sound level. On some stations it may 
be necessary to make a slight readjustment 
of the Fine tuning control to minimize noise 

in the sound. 

6. To turn the receiver "Off", turn the Off-
On - Vol urn e control completely counter-
clockwise. Normally, only the main con-

trols need be adjusted. At rare intervals 
it may be necessary to adjust the Auxiliary 
Control s due to the normal ageing of the 
tubes and other components. 

5.02 Auxiliary Control Adjustment: 

1. Turn the receiver "On" as described in 
paragraph " 1" of " Normal Operation". 

2. Adjust the Brightness control for moderate 
brightness, below the point where the raster 

size increases. 

NOTE: If normal brilliance is not obtained at 
this point it may be necessary to adjust 
the Ion trap on the neck of the picture 
tube. For Ion trap adjustment, see " Ion 
Trap Magnet Adjustment" in section 

6.01 

3. Turn the Brightness control counter-clock-
wise until the raster just becomes invisible. 

4. Rotate the Channel Selector to the desired 
channel and move the Fine Tuning Control 
slowly over this point until the best quality 
picture is obtained. This may require ad-
justment of the Contrast control to obtain the 
proper contrast between the blacks and whites 
of the picture, or adjustment of the Focus 
control located on rear of chassis to sharpen 
the picture. Adjust the focus control for 

greatest clarity of the lines in the center of 
the raster. 

5. Adjust the Volume control to obtain the de-
sired sound level. On some stations, the 
readjustment of the Fine Tuning control may 
be necessary to minimize the noise in the 

sound. 

6. If the picture rolls or jumps vertically, turn 
Contrast control counter-clockwise to ob-
tain a weak picture and adjust the Vertical 
Hold control until the picture remains sta-
tionary. Then readjust Contrast control. 

7. If the picture pulls to the right or tears, ad-
just the Horizontal Hold control until the 
picture remains stationary on the screen then 
set the control in the center of the range in 
which it makes the picture stationary. This 
adjustment should also be made with the 
Contrast control set to obtain a weak picture. 

6. SERVICE NOTES 
All controls are adjustable without removing the 

chassis from the cabinet. The back of the cabinet 
must be opened for the Horizontal Stabilizer adjust-
ment which is on the top of the chassis. 

WARNING 

An A.C. interlock is provided at the rear of the 
receiver so that when the back is removed, the 
power is off. Bypassing the interlock involves a 
shock hazard from the receiver high voltage power 
supply and the anode lead to the picture tube. Work 
on the receiver should not be attempted by anyone 
not thoroughly familiar with the precautions neces-
sary when working on high voltage equipment. 

6.01 Ad¡ustments & Operating Check: 

Remove the screws in the cabinet back and swing 
open the back. Connect an auxiliary power cord with 
suitable socket to the interlock receptacle on the 
rear of the receiver chassis. 

1. ION TRAP MAGNET ADJUSTMENT - When 
making this adjustment, do not exert pres-
sure on the neck of the picture tube. Adjust 
the BRIGHTNESS control for normal bright-
ness. With the ION TRAP positioned close 
to the base of the picture tube, move the trap 
forward or backward and at the same time 
rotate in either direction until maximum 
brightness of the raster is obtained. Read-
just the BRIGHTNESS control until the raster 
is slightly above average brilliance. Adjust 
the FOCUS CONTROL until the line structure 
of the raster is clearly visible. Readjust the 
ION TRAP again for maximum brightness. 

There may be two locations on the tube neck 
where the ION TRAP will produce maximum 
brightness. Never set the trap to the forward 
position, always use the position closest to the 
tube base. 

If there is a shadow in the corners of the 
raster, be sure the ION TRAP is properly ad-
justed. Do not sacrifice picture brilliance 
when adjusting the ION TRAP to overcome 
shadows in corner of picture. If corner shad-
ows are present, be sure the DEFLECTION 
YOKE and CENTERING MAGNET are prop-
erly adjusted. 

2. DEFLECTION YOKE ADJUSTMENT - Posi-
tion the Deflection Yoke as far forward as 
possible on the picture tube. If the lines of 
the raster are not horizontal, rotate the De-
flection Yoke so as to make the top of the 
raster parallel with the top of the chassis, 
then tighten the yoke adjusting screws. 

3. CENTERING RASTER - Center the raster by 
turning the levers of the CENTERING MAG-
NET in either direction until the raster is 
centered. The CENTERING MAGNET is lo-

cated on the back cover of the deflection 
yoke. To determine the correct picture 
centering, it may be necessary to reduce the 
size of the picture with the HEIGHT and 
WIDTH adjustments. After making this ad-
justment, readjust ION TRAP. 

4. HEIGHT AND WIDTH ADJUSTMENTS - 
Height, width and linearity adjustments must 

be made only when necessary. The linearity 
and corresponding size controls will have to 
be adjusted together and with care to main-
tain picture symmetry. For this reason it is 
best to use a test pattern when making these 
adjustments. Adjust size of picture to fill 
the screen by means of the HEIGHT, WIDTH, 
VERTICAL LINEARITY and the HORI-
ZONTAL centering control. 

5. VERTICAL LINEARITY ADJUSTMENT - The 
Vertical Linearity control has the effect of 
expanding the picture at an increasing rate 
from the bottom to the top of the picture. 
Adjustment of this control has the greatest 
effect on the top portion of the picture, some 
effect on the middle and very little effect on 
the bottom of the picture. The Height Control 
and Focus control may need readjustment as 
a result of the change in position of the Ver-
tical Linearity Control. 

6. FOCUS CONTROL - Adjust the FOCUS CON-
TROL for best focus of the vertical and hori-

zontal wedges at the center of the test pat-
tern. If corner focus is poor, check position 
of DE ELECTION YOKE and ION TRAP. 
While observing the test pattern (or picture), 
make a slight readjustment of the VERTI-
CAL HOLD control until the horizontal lines 
are least noticeable. This adjustment i s 
very critical and will require only a very 
slight movement of the control shaft to ob-
tain proper adjustment. 

6.02 Oicillator Adjustment Using A Television Signal: 

Do not make any adjustments on the two oscil-
lator adjusting screws unless the FINE TUNING con-
trol range is insufficient to properly tune- in the sta-
tion. The adjusting screws are accessible through 
holes in the front of the chassis after the chassis is 
removed from the cabinet. 

To make the adjustment, proceed as follows: 

(a) Turn the receiver on and allow a warm-up 
period of approximately five minutes. 

(b) For stations from channel 13 to channel 7, 
set the Station Selector Switch to the hi gh-
est channel received and adjust the Con-
trast and Volume control for normal sound 

and picture. Set the Fine Tuning Control in 
the center of its range. 

(c) Using a small non-metallic screwdriver, ad-
just the slotted head brass screw located to 
the left of shaft and above the fiber disc for 
the clearest and sharpest detail in the pic-
ture. This adjustment will be effective on 
all channels between 13 and 7. If other sta-
tions are operating in this range, it may be 
necessary to compromise slightly on the 
high channel adjustment so the other chan-
nels may be properly tuned- in. 

(d) For Stations on channel 6 and below, set the 

station Selector Switch to the channel re-
ceived closest to channel 6 and adjust the 
Contrast and Volume control for normal 
sound and picture. Set the Fine Tuning con-
trol in the center of its range. 

(e) Using a small non-metallic screwdriver, ad-
just the slotted head brass screw located to 
the right of the shaft for the clearest and 
sharpest detail in the picture. This adjust-
ment will effect all channels between 6 and 2. 

6.03 Local-Distance (AGC) Switch: 

The Local-Distance Switch can be set to prevent 
the receiver from overloading in strong signal areas 
or to reduce " snow" in the picture in weak signal 
areas. In strong signal areas, the Local (counter-
clockwise)position of the switch must be used. The 
second and third positions Suburban and Distance 
are to be used in medium to weak signal areas. Use 
the position with which the best picture is obtained 
with no overloading of the receiver when the Contrast 
control is advanced. 

6.04 Horizontal Lock-in Adjustment: 

See" HORIZONTAL HOLD ADJUSTMENT". 

6.05 To Clean Picture Tube and Window: 

The chassis must be removed from cabinet. 
(See Section 6.06 Removal of the chassis from the 
cabinet) 

6.06 Removel of the Chassis from the Cabinet: 
(Be sure Power is Dis did) 

1. Remove the (slip-on type) knobs from the 
front panel controls. 

2. Remove the screws in the cabinet back and 
swing open the back. 

3. Remove the built-in antenna leads from the 
antenna terminal board screws. 
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4. Disconnect the speaker plug from the speaker 

socket on the rear of the speaker. 

5. Remove the hex head machine screws that 
secure the chassis in the cabinet. These are 
accessible from the bottom of the chassis 
shelf on the console models and from the bot-
tom of the cabinet on the table models. 

6. Slide the chassis from the cabinet. 

7. To reinsert the television chassis in the 
cabinet, repeat steps2 to 6 in reverse order, 

then proceed as follows: 

(a) Replace the large and small knobs on the 
Volume Control and Off-On-Contrast con-
trol shafts. 

(b) Replace the large and small knobs on the 
Fine Tuning and Channel Selector control 

shafts. 

6.07 Removal and Replacement of 

the Picture Tube: 

Do not remove or 

handle the picture tube in any manner unless heavy 
gloves and protective goggles are worn. KEEP 
THE TUBE AWAY FROM THE BODY WHILE 

HANDLING. 

1. Disconnect the tube socket and high voltage 

anode lead from the picture tube. Remove 
the Ion Trap from the neck of the tube. 

2. Remove Picture tube strap. 

3. Grasp the picture tube firmly with both hands 
along the outer edge and gently slide it out of 

the deflection coils. 

CAUTION: NEVER GRASP THE PICTURE 
TUBE BY ITS NECK OR AL-
LOW PRESSURE TO BE EX-
ERTED ON THE NECK. 

4. Place the picture tube face down, on a flat 
surface covered by a clean cloth, in a loca-

tion where it will not be disturbed. 

5. When the picture tube is ready to be replaced 
in the receiver chassis, slide the picture tube 

gently back into the deflection coils. 

6. Bottom of tube should rest on the rubber 
strip on the bracket fastened to the front of 
the chassis. Also, see that the neck of the 
tube is centered in the deflection coil. This 
centering must be accomplished by adjust-
ing the deflection yoke bracket. DO NOT 

ALLOW PRESSURE TO BE EXERTED ON 
THE NECK OF THE TUBE. Fasten the pic-

ture tube strap. 

7. Slide the deflection coil bracket forward as 
far as possible until the rubber cushion fits 
snugly against the flare of the picture tube. 
Also make sure that the deflection coils are 
positioned firmly against the flare of the 

tube. 

8. Replace the Ion Trap. 

9. Connect the anode (high voltage) lead to tube. 

10. Connect the tube socket to base of tube. 

6.08 Removal and Replacement of the RF Unit: 

1. Unsolder: (a) Black and Yellow lead from 
lug #3 on rear of Tuner. 

(b) R143, 220 ohm resistor from 
lug #2 on rear of Tuner. 

(c) C101, 330 mmf. capacitor 
from lug#1 on rear of Tuner. 

(d) Spiral shield from ground 
lance on rear of Tuner. 

(e) C102, .05 mfd. capacitor and 
R101, 100,000 ohm resistor 
from lug#8 on rear of Tuner. 

(f) R101, 100,000 ohm resistor 
and Brown lead from lug #9 
on rear of Tuner. 

2. Remove CA101 antenna lead from terminal 
board C0102. 

3. Remove two self tapping screws that fasten 
the tuner shaft support bracket to the front of 
the chassis. Then remove the two screws 
that fasten the tuner mounting bracket to the 
underneath side of the chassis and carefully 
remove the unit from the bottom of the chas-
sis. 

4. To install the new R.F. TUNER UNIT, re-
verse steps " 1" to "3". 

6.09 Test Equipment: 

Equipment Needed Required Chereelerislics 

Very high input impedance. 
Cathode-Ray Oscilloscope Must readily synchronize 

with "Y" axis signal. Must 
have excellent frequency and 
phase response from 10 
cycles to at least two mega-
cycles and should be capable 
of passing a 60 cycle square 
wave without appreciable dis-
tortion. Must not compress 
input signal until a reasonably 
size wave form appears. 
Wide range input attenuator. 

Voltage Calibrator 

Electronic Voltmeter 

R. F. Sweep Generator 
or Wobbulator 

Signal Generator 

Suitable for calibrating the 
amplitude of the wave shapes 
on the "Y" axis of the os-
cilloscope. 

Very high input impedance for 
d.c. voltage measurements. 
Having at least one megohm 
of d.c. resistance on the 3 
volt scale. 

Frequency range 20 to 250 
megacycles, sweep width 10-
12 megacycles (adjustable). 
Output adjustable with at least 
.1 volt maximum. Output 
constant on all ranges. Cen-
ter frequency variable over 
the complete television spect-
rum of channels 2-13. Out-
put impedance 150 ohms un-
balanced. 

High frequency signal gen-
erator; minimum frequency 
range 40-250 mc.; frequency 
calibrations reliable to better 
than 100 KC. Attenuator 
should be adjustable and very 
accurate; modulation up to 
30%. 

Cathode-Ray Oscilloscope Same as in "A". 

Probe Detector 

Non-Capacitive 
Screwdriver 

INPUT 

1 
220n 

SOO 
mue 

12e 2200. 

For connecting scope to cir-
cuits ahead of second de-
tector. (Probe Detector 
Schematic. ) 

Made of 1/4" fiber rod having 
screwdriver ends. 

.001 

P 01 

SWITCb4 

Probe Detector Schematic 

6.10 Possible Failures: 

• 
Ou TPut 

(TO SCOPE 

-re 

NOTE: The following failures and possible solu-
tions will aid the serviceman to locate and 
remedy the trouble. 

Tubes should be changed first and if this will 
not remedy the trouble, check voltages. 

1. DEAD RECEIVER: 
a. A.C. interlock not making connection. 

b. Power cord broken, check cord at inter-
lock. 

c. Power switch SW101 contacts open. 

2. NO RASTER OR SOUND BUT TUBES LIGHT 
UP: 
a. Low voltage selenium rectifiers SR101, 

SR102. 
b. Speaker plug disconnected. 
c. Open choke L111. 
d. Open R142 Fuse type Resistor. 

3. PICTURE BUT NO SOUND: 
a. Audio Tubes (V104, V111). 
b. Sound Det. Driver tube (V107). 
c. Defective Speaker voice coil. 
d. Receiver not tuned properly. 
e. T108 or C157 defective. 
f. Sound Detector tube (V106). 

4. NO RASTER WITH SOUND PRESENT: 
a. Ion trap magnet not set properly. 
b. No high voltage caused by 1B3 GT recti-

fier, T106 Horizontal Output transformer, 
V110, V112, V113, or V114. 

c. Defective Picture tube. 

5. NO PICTURE OR SOUND WITH RASTER 
PRESENT: 
a. I.F. tubes V101, V102, V103. 
b. Crystal detector CR101 or Video ampli-

fier V108; peaking coils open. 
c. R.F. Unit. 
d. Antenna Lead-in. 

6. NO VERTICAL DEFLECTION: 
a. Open Vert. Ose. Transformer T104. 
b. Vertical Output Transformer T105 open. 
c. Open deflection coil L112A. 
d. V105 tube defective or burnt out. 
e. C132 shorted. 
f. C131 or C118D shorted or R137 open. 

7. NO HORIZONTAL DEFLECTION: 
a. Tubes V112, V113, V114. 
b. Horizontal Stabilizer Coil L108. 
c. Open deflection coil L112B. 

8. SOUND BARS OR GRAIN IN PICTURE: 
a. Station not "tuned-in" properly. 
b. Ratio Detector Trans. T107 primary not 

adjusted properly. 
c. Microphonic tubes. (V2, V101, V102, 

V103). 
d. Oscillation in I.F. system due to lead 

dress or open by-pass capacitor. 
e. R.F. or I.F. not aligned properly. 

9. SIGNAL BUT NO VERTICAL SYNC: 
a: Defective vertical oscillator Trans. T104. 
b. V105 tube. 
c. Integrator network, C126, open or shorted. 
d. Vertical Hold Control R135 arm not mak-

ing good contact. 
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1. SIGNAL BUT NO HORIZONTAL SYNC: 

a. V110 
b. Capcitors C136 and C137 open. 
c. R149 open, or C139 defective. 
d. Horizontal frequency adjustment of L108 

not properly adjusted. 
e. Horizontal Hold control R155. 

11. SIGNAL BUT NO VERT. OR HORIZ. SYNC: 
a. Tube V109. 
b. C123 or C125 open. 
c. R127 open. 

12. SHADOWS IN CORNERS OF PICTURE: 
a. Ion trap magnet adjustment. 
b. Misadjusted centering magnet. 

13. "SNOW" IN PICTURE: 
a. Weak signal; check antenna and lead-in. 
b. Noisy tube V2 in R.F. Unit. 
c. Corona discharge from High Voltage 

power supply due to improper lead dress. 

14. SMALL PICTURE: 
a. Low line voltage. 
b. Weak Selenium Rectifiers SR101, SR102. 
c. V112 tube. 

15. PICTURE WITH VERTICAL LINES: 
AND HORIZONTAL NON-LINEARITY: 
a. V112 tube. 

6.11 Critical Lead Dress: 

CIRCUIT OR LEAD: 

R.F. TUNING UNIT: 

RF Tuner: 

The brownAGC lead from the terminal board 
the tuner should be dressed flat down to chassis. 

IF Section: 

Components: 

Keep all components, particularly peaking coils, 
away from R121 which is wired between the termi-
nal boards adjacent to V110. 

Resistors: 

Dress the fuse resistor R142 attached to the 
terminal board, up away from the chassis. On the 
385 chassis, dress the two 150K ohm resistors, R151 
and R152, in such a manner as not to short against 
the high voltage shield. 

Capacitors: 

The . 006 mfd. capacitor, C138, wired from V114, 
pin 6, to ground lug of C118, should be dressed down 
close to the chassis. The . 005 mfd. capacitor, C162, 
which is wired from the case of R118 thru the center 
lug of R118A to chassis, must have a very short 
lead on the end wired to the case of R118 so the body 
of the capacitor prevents any shorting to the shield 
wired to R118. 

Controls: 

All controls and the local- distance switch must 
be kept from shorting to the chassis. Make sure the 
control does not turn when the nut is tightened. 

High Voltage Section: 

The plate cap of the 1B3GT, V115, should be put 
on so the lead comes away from it in a vertical di-
rection. The vinyl tape that is applied to the corona 
ring should cover the entire outside edge of the ring 
and as much of the socket area as possible. 

Yoke Coupling Network: 

The yoke coupling network, L109, wired from 
T106 lug 3 to V112, lug 1, should be kept away from 

to lug 4 of T106. 

The component leads and wires in the video IF 
section must be kept as short as possible. 

RF Choke: 

The end of the RF choke L113 which is w i red to 
T103, lug 6, shall be as short as possible. 

LEADS: 

The black wire from T103, lug 4 to chassis 
must be as short as possible. All leads must be 
kept away from the plates of the selenium rectifiers, 
SR101 and SR102. Dress the red and blue leads of 
Audio Output Transformer,T108 away from the high 
voltage shield so they will not be pinched under it. 

6.12 Alignment and Adjustment Notes: 

1. The sound I.F. and video I.F. carriers of this 
receiver are 21.9 megacycles and 26.4 mega-
cycles respectively. Sound I.F. frequency 
4.5 mc. 

2. When the television receiver is repaired or 
aligned, always turn the chassis on its side 
with I.F. strip and R.F. Tuning unit up and 
block up the deflection coil mounting bracket 
to prevent the tube from resting on the bench. 

3. Never disconnect the speaker while the power 
is on as the filter choke mounted on the speak-
er is in the B+ circuit. 

4. If the television receiver must be operated 
with the picture tube removed from the 
chassis, tape or cover the exposed end of 
the high voltage anode lead. 

5. All lead connections from the signal gen-
erator and wobbulator must be shielded. 
Keep the exposed ends and ground leads as 
short as possible (about one inch). 

6. Always locate the ground lead connections as 
close as possible to their. respective " hot" 
leads in the television receiver chassis. 

7. The wobbulator, signal generator output, and 
contrast control must be kept low enough to 
prevent over loading the television receiver 
circuits. 

CONNECTING EXTERNAL ANTENNA 

Remove the two wiresfrom the built-antenna fastened to the 
two screws on the antenna terminal board mounted at the 

rear of the receiver. Tape bare ends of wires from the 

built-in antenna. Keep the lead-in from the external antenna 
away from the power coro and speaker leads. Fasten the 
lead-in wires under the two screws on the antenna termi-
nal board. 

ADJUSTMENTS 
I. ION TRAP ADJUSTMENT: 

Adjust the BRIGHTNESS control for normal brightness. With 
the ION TRAP positioned close to the base of the picture 
tube, move the trap forward or backward and at the same 
time rotate in either direction until maximum brightness of 
the raster is obtained. Readjust the BRIGHTNESS control 
until the raster is slightly above average brilliance. Ad-
just the FOCUS CONTROL until the line structure of the 
raster is clearly visible. Readjust the ION TRAP again for 
maximum brightness. 

There may be two locations pn the tube neck where the ION 
TRAP will produce maximum brightness. Never set the 
trap to the forward position, always use the position closest 
to the tube base. 

If there is a shadow in the corners of the raster, be sure the 
ION TRAP is properly adjusted. Do' not sacrifice picture 

brilliance when adjusting the ION TRAP to overcome shad-
ows in corner of picture. If corner shadows are present, 
be sure the DEFLECTION YOKE and CENTERING MAGNET 
are properly adjusted. 

2. DEFLECTION YOKE AND BRACKET: 

The DEFLECTION YOKE should be positioned as far for-
ward as possible on the picture tube neck and rotated to the 
left or right as required to make the picture parallel with 
respect to the top and bottom of window frame. 

3. CENTERING RASTER: 

If the picture is off center and, or has neck shadow, rotate 
either or both CENTERING MAGNET levers to the left or 
right until the picture is centered on the screen and is free 
of neck shadow. The CENTERING MAGNET is located on 
the back cover of the DEFLECTION YOKE. To determine 
the correct picture centering, it may be necessary to reduce 
the size of the picture with the HEIGHT and WIDTH adjust-
ments. After making adjustment of CENTERING MAGNET, 
readjust ION TRAP. 

4. HEIGHT AND WIDTH ADJUSTMENTS: 

The linearity and corresponding size controls will have to 
be adjusted together ana with care to maintain picture sym-
metry. For this reason it is best to use a test pattern when 
making these adjustments. Adjust size of picture to fill the 
screen by means of the HEIGHT, WIDTH, VERTICAL LIN-
EARITY. 

5. VERTICAL LINEARITY ADJUSTMENTS: 

The VERTICAL LINEARITY control has the effect of expand-
ing the picture at an increasing rate from the bottom to the 
top of the picture. Adjustment of this control has the great-
est effect on the top portion of the picture, some effect on 
the middle and very little effect on the bottom of the picture. 
The HEIGHT and FOCUS controlsmay need readjustment as 
a result of the change in position of the VERTICAL LIN-
EARITY control. 

6. HORIZONTAL HOLD CONTROL: 

The HORIZONTAL HOLD CONTROL isadjusted with a weak 
picture to the center of its pull-in range. If the pull- in range 
is insufficient or the horizontal sync is unstable, see "Hori-

zontal Hold Adjustment" under "Alignment". 

7. VERTICAL HOLD CONTROL: 

The VERTICAL HOLD CONTROL is also adjusted to the 
center of its pull- in range with the contrast control set to 
obtain a weak picture. 

8. FOCUS CONTROL: 

Adjust the FOCUS CONTROL for best focus of the vertical 
and horizontal wedges at the center of the test pattern. If 
corner focus is poor, check position of DEFLECTION YOKE 
and ION TRAP. While observing the test pattern (or pic-
ture), make a slight readjustment of the VERTICAL HOLD 
control until the horizontal lines are least noticeable.. This 

adjustment is very critical and will require only a very 
slight movement of the control shaft to obtain proper ad-
justment. 

CAUTION 
HIGH VOLTAGE--Operation of a television receiver with the back open involves a shock hazard. When making ad-
justments other than adjusting the controls at the front panel, all precautions for working near high voltage should be 
exercised. 

HIGH TEMPERATURE OF TUBES--Some tubes in the receiver operate at extremely high temperatures. To avoid 
serious burns, do not touch these tubes while the receiver is operating, or until the tubes have cooled after the set is 
shut off. 

HANDLING OF PICTURE TUBES--Breakage of the picture tube, which contains a high vacuum, may result in injury 
from flying glass. Do not scratch tube face or subject to more than moderate pressure. DO NOT REMOVE OR 
HANDLE THE PI.CTURE TUBE IN ANY MANNER UNLESS HEAVY GLOVES AND PROTECTIVE GOGGLES ARE 
WORN. Persons not so equipped should be kept away while handling the tube. NEVER GRASP THE TUBE BY THE 
NECK OR ALLOW PRESSURE TO BE EXERTED ON THE NECK. In installation, if the tube sticks or fails to slip 
smoothly through the deflection yoke, investigate and remove the cause of the trouble. DO NOT FORCE TUBE. 
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ADJUSTMENTS 

9. BRIGHTNESS CONTROL: 

BRIGHTNESS CONTROL and CONTRAST control should be 
set to obtain as much shading in the picture as possible. If 
the Brightness control is set too low, the black and grays 
of the picture are black and if set too high, the black and 
grays of the picture will appear light and faded. 

10. LOCAL-DISTANCE (AGC) SWITCH: 

The LOCAL-DISTANCE SWITCH can be set to prevent the 
receiver from overloading in strong signal areas or to re-
duce " snow" in the picture in weak signal areas. In strong 
signal areas, the "LOCAL" (counter-clockwise) position of 
the switch must be used. The second and third positions 
"SUBURBAN" and "DISTANCE" are to be used in medium 
to weak signal areas. Use the position with which the best 
picture is obtained with a minimum of overloading of the 
receiver when the CONTRAST control is advanced. 

11. OSCILLATOR ADJUSTMENT USING A TELEVISION SIGNAL 

Do not make any adjustments on the two oscillator adjust-
ing screws unless the FINE TUNING control range is in-
sufficient to properly tune-in the station. The adjusting 
screws are accessible through holes in the front of the 
chassis after the chassis is removed from the cabinet. 

(Continued) 

To make the adjustment, proceed as follows: 

(a) Turn the receiver on and allow a warm-up period 
of approximately five minutes. 

(b) For stations from channel 13 to channel 7, set the 
Station Selector Switch to the highest channel re-
ceived and adjust the Contrast and Volume con-
trol for normal sound and picture. Set the Fine 
Tuning Control in the center of its range. 

(c) Using a small non-metallic screwdriver, adjust 
the slotted head brass screw located to the left of 
shaft and above the fiber disc for the clearest and 
sharpest detail in the picture. This adjustment will 
be effective on all channels between 13 and 7. If 
other stations are operating in this range, it may 
be necessary to compromise slightly on the high 
channel adjustment so the other channels may be 
properly tuned-in. 

(d) For Stations on channel 6 and below, set the station 
Selector Switch to the channel received closest to 
channel 6 and adjust the Contrast and Volume con-
trol for normal sound and picture. Set the Fine 
Tuning control in the center of its range. 

(e) 

I. F. ALIGNMENT 

Using a small non-metallic screwdriver, adjust the 
slotted head brass screw located to the right of the 
shaft for the clearest and sharpest detail in the pic-
ture. This adjustment will effect all channels be-
tween 8 and 1 

All lead connections from the signal generator and wobbulator must be shielded. Keep the exposed ends and ground leads as 
short as possible (about one inch). Always locate the ground lead connections as close as possible to their respective "hot" 
leads in the television receiver chassis. The wobbulator, signal generator output, andcontrast control must be kept low enough 
to prevent overloading the television receiver circuits. 

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to 
the receiver unless an isolation transformer is usedbetween the power line and the receiver. DO NOT GROUND 
THE RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED. 

L To Check I. F. Alignment on Oscilloscope: 

(a) Lift the shield of the Oscillator - Mixer tube V2 
sufficiently to clear the socked ground clips. Con-
nect sweep signal generator " hot" lead to the under-
grounded tube shield and generator ground lead to 
the tuner chassis. 

(b) Connect high side of oscilloscope to high side of 
contrast control (pin 2 and 7 of V108), and the low 
side to chassis. 

To Lug 4 of S103 

To minus (-) of 4 1/2 v. Battery-§ 

and plus (+) of 4 1/2 V. 
Battery 

5000 Ohm Control only, Part No. 144260 

VARIABLE BIAS CONTROL ASSEMBLY 

Apply - 3.0 volts D.C. bias to lug 4 of S103 (See 
sketch "Variable Bias Control"). Contrast control 
should be set in the maximum counter-clockwise 
position. 

With the generator sweep set at zero, connect an 
electronic voltmeter between lug 2 of S103 and chas-
sis. Adjust the output of the generator to obtain a 
reading of 2 volts D.C. on the meter. 

Set generator to sweep from 20 mc. to 30 mc. 

21 91.1C 

98% 

- 

3.3MC   26 414C-

25 PAC 

25 OAK 

NOMINAL OVERALL I. F. RESPONSE CURVE 
NOTE: Response as Seen by Means of Sweep Generator 

65% 

'00% 

I. F. ALIGNMENT (Continued) 

(f) Connect marker generator to sweep generator out-
put leads and adjust to provide markers that appear 
in the curve. 

(g) Observe curve and position of markers ( see nomi-
nal response curve). Slight deviation in shape from 
the nominal response curve is permissible, but if 
any great deviation is noted, it will be necessary to 
realign the I- F Amplifier. 

2. Alignment, I. F. & Tuner Assembly (with electronic 

voltmeter): 

1. 

(a) Connect - 3.0 Volts D.C. bias supply to lug 4 of 
S103. 

(b) Connect signal generator " hot" lead through a 1000 
mmf. capacitor to TP-1 (wire protruding from tun-
er directly adjacent to the oscillator mixer tube 
V2) and ground lead to the R. F. tuner case. 

(c) Connect high side of Electronic Voltmeter to lug 
2 of S103 and low side to chassis. 

(d) Set signal generator to 25.0 mc. and adjust bottom 
of T103 for maximum meter deflection, limiting 
meter deflection to 2 volts D.C. by adjusting input 
attenuator. 

(e) Set signal generator to 23.3 mc. and adjust bottom 
of T102 for maximum D.C. meter indication. Ad-
just signal generator amplitude to make this peak 
indication approximately 2 volts D.C. 

(f) Reset signal generator to 21.9 mc. and adjust the 
top of T102 for minimum D.C. meter deflection. 
Signal generator amplitude must be sufficiently high 

SOUND 

Connect crystal controlled 4.5 mc. 400 cycle amplitude 
modulated signal, modulated 30% or greater, to lug 2 of 
S103 and chassis. 

2. Connect high side of scope through detector probe to the 
picture tube cathode (pin 11). Connect low side of scope 
to chassis. Adjust 4.5 mc. trap, L105 for minimum 400 
cycle deflection on scope. 

3. Connect electronic voltmeter to lug 2 of ratio detector, 
V106, and adjust 4.5 mc. sound take-off (L110) and bottom 

1. 

to produce a definite null. Meter must read at 
least 0.5 volts at null. 

(g) Repeat steps 5 and 6. 

(h) Next set signal generator to 25.2 

bottom of T101 for maximum meter 
iting output of generator so peak 
exceed 2 volts D.C. 

mc. and adjust 
indication, hm-
reading will not 

(i) Reset signal generator to 24.65 mc. Connect a 500 
ohm resistor in series with a 500 mmf. capacitor 
from TP-2 (wire protruding from the tuner through 
the insulated eyelet between the brass adjusting 
screws) on the R-F Tuner to the Tuner side of C101. 
Adjust L101 for maximum meter deflection, but 
limit output of generator so this reading does not 
exceed 2 volts D.C. Remove the 500 ohm resistor 
and the 500 mmf. capacitor. 

(j) Set signal generator to 24.65 mc. Connect the 500 
ohm resistor and the 500 mmf. series capacitor 
across L101 and adjust mixer output (L9) on R-F 
Tuner for maximum meter indication. Adjusting 
amplitude of signal generator to make this maxi-
mum indication approximately 2 volts D.C. Re-

move the 500 ohm resistor and the 500 mmf. ca-
pacitor. 

(k) Check sensitivity. The input for 2 volts D.C. out-
put and zero bias should not exceed 150 microvolts 

at 24.65 mc. with a generator internal resistance of 
1.5 ohms or less, and the local oscillator set to 
properly tune in channel 5. 

(1) Remove the signal generator and electronic volt-
meter. 

ALIGNMENT 

of ratio transformer (T107) for peak reading on volt-
meter. Adjust input to make this peak reading 4 volts. 

4. Adjust input to obtain 12 volts output. Transfer elec-
tronic voltmeter to junction of R167 and C153 (refer to 
Schematic Wiring Diagram). Adjust top of T107 for zero 
balance on electronic voltmeter. 

5. Recheck steps 2, 3 and 4 above. 

6. Remove input signal, scope and electronic voltmeter. 

HORIZONTAL HOLD ADJUSTMENT 

Tune in a local television signal and adjust contrast con-
trol for normal picture. 

2. Connect electronic voltmeter between TP-3 (green lead) 
and chassis. 

3. Short TP-4 (orange lead) to chassis and adjust electronic 
voltmeter to zero. 

4. Remove short from TP-4. Do not change zero on elec-
tronic voltmeter. 

5. Connect a 0.1 mfd. plus 20%, 600 volt capacitor between 
TP-5 (red lead) and chassis. 

6. Adjust Horizontal Hold control for zero reading on the 
meter. 

7. Remove the 0.1 mfd. capacitor from TP-5 and chassis. 
Do not disturb setting of horizontal hold control. 

8. Adjust Horizontal Stabilizer coil (L108) for zero read-
ing on the meter. 

9. Remove electronic voltmeter from TP-3 

10. Check horizontal pull-in range. The pull-in range should 
be approximately 500 of the controls rotation. 
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C139 
C140 
C141 
C142 
C143 
C144 
C145 
C146 
C147 
C148 
C149 
C150 
C150 
C151 
C152 
C153 
C154 
C155 
C156 
C157 
C158 
C159 
C160 
C161 
C162 
C163 
C164 
C165 

C166 
C167 
CI68 
R101 
R102 

144675-14 
144675-2 
144675-14 
144675-2 
144675-2 
144675-14 
137727-135 
137727-103 
39001-19 
154157 
154100-4 
137727-126 
154099 

144675-2 
154098 

39001-19 
137727-131 
39477-39 
137727-26 
39001-17 
39477-39 
39477-39 
39477-41 
39001-11 
39477-45 
39477-45 
144675-2 
154097 

154096 
137727-132 
137727-132 
39001-78 
39001-76 
39477-52 
39001-13 
137727-134 
137499-30 
137499-31 
137499-31 
137499-34 
154988 
Part of L109 
137727-133 
144675-6 

154103 
137727-129 
144674-14 
144675-2 
154104 
39001-13 
39001-80 
Part of L112 
Part of T102 
Part of T107 
Part of T107 
144675-2 
137727-129 
137727-129 
154394 

39001-17 
39001-19 
144675-2 
39374-49 
39375-63 

Capacitor, . 001 mfd. , 500 v. , disc ceramic 
Capacitor, . 005 mfd. , 500 v. , disc ceramic 
Capacitor, . 001 mfd. , 500 v. , disc ceramic 
Capacitor , . 005 mfd. , , 500 v. , disc ceramic 
Capacitor, . 005 mfd. , 500 v. , disc ceramic 
Capacitor, . 001 mfd. , 500 v. , disc ceramic 
Capacitor, 10 mmf., 10%, 500 V. , ceramic 
Capacitor, 5 mnif. , 10%, 500 v. , ceramic 
Capacitor, . 1 mfd., 600 v., paper 
Capacitor, . 5 mfd. 25 v. , paper 
Capacitor, 2.2 mini., 500 v., ceramic 
Capacitor, 3.3 mnif., 10%, 500 v. , ceramic 
Capacitor, 100 mfd., 300 v. 
Capacitor, 10 mfd., 300 v. t 
Capacitor, 200 mfd., 200 V. Electro lytic 

Capacitor, 30 mfd., 150 V. 
Capacitor, . 005 mfd. , 500 v. , disc ceramic 
Capacitor, 200 mfd. , 150v. 1 
Capacitor, 5 mfd., 150 v. Electrolytic 
Capacitor, . 1 mfd., 600 v., paper 
Capacitor, 220 mmf. , 10%, 500 v. , ceramic 
Capacitor, . 0047 mfd. , 600 v. , molded paper 
Capacitor, 22 mmf., 10%, 500 v. , ceramic 
Capacitor, . 05 mfd. , 600 v. , paper 
Capacitor,. 0047 mfd. , 600 v. , molded paper 
Capacitor,. 0047 mfd. , 600 v. , molded paper 
Capacitor, . 01 mfd. , 600 v. , molded paper 
Capacitor, . 005 mfd. , 600 v. , paper 
Capacitor, . 047 mfd. , 600 v., molded paper 
Capacitor, . 047 mfd. , 600 v. , molded paper 
Capacitor, . 005 mfd. , 500 v. , disc ceramic 
Capac itor, 20 mfd., 450 v. , Electrolytic 
Capacitor, 140 mfd., 150v., Electrolytic 
Capacitor, 1000 mmf. , 10%, 500 v. , ceramic 

Capacitor, 1000 mnif. , 10%, 500 v. , ceramic 
Capacitor, . 006 m fd., 600 v., paper 
Capacitor, . 003 mfd., 600 v., paper 
Capacitor, . 001 mfd., 1000 v. , molded paper 
Capacitor, . 01 mfd., 600 v., paper 
Capacitor, 75 mmf., 10%, 500 v. , ceramic 
Capacitor, 3900 mmf. , 10%, 500 v. , mica 
Capacitor, 390 mmf. , 10%, 500 v. , mica 
Capacitor, 390 mmf. , 10%, 500 v. , mica 
Capacitor, 560 mmf. , 10%, 500 v. , m ica 
Capacitor, 120 innif. , 10%, 3000 v. , ceramic 
Capacitor, . 1 mfd., 200 v. paper 
Capacitor, 68 mm!. , 10%, 50,0 v. , ceramic 
Capacitor, . 004 mfd. , 500 v. t 
Capacitor, . 004 mfd. , 500 v. disc ceramic 

Capacitor, 5 mfd. , 50 v. Electrolytic 
Capacitor, 330 mmf. , 14,500v., ceramic 
Capacitor, . 001 mfd. , 500 v. , disc ceramic 
Capacitor, . 005 mfd. , 500 v. , disc ceramic 
Capacitor, 10 m fd. , 50 v . , Electrolytic 

Capacitor, . 01 mfd., 600 v., paper 
Capacitor, . 02 mfd., 600 v., paper 
Capacitor, 47 mmf., m ica 
Capacitor, 68 mmf., 10%, 500 v. 
Capacitor, 10 mmf. 
Capacitor, 100 mmf. 
Capacitor , . 005 mfd., 500 v. , disc ceramic 
Capacitor, 330 mmf. , 10%, 500 v. , ceramic 
Capacitor, 330 mnif. , 10%, 500 v. , ceramic 
Capacitor, 500 mmf. , 20 k. v., ceramic 

(386 only) 
Capacitor, . 05 mfd., 600 v., paper 
Capacitor, . 1 mfd., 800 v., paper 
Capacitor, . 005 mfd. , 500 v. , disc ceramic 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 3900 

R105 
R106 
R107 
R108 
R109 
R110 
R111 

R112 
R113 
R114 
R115 
R116 
R117 

R118A 
R118B 
R119 
R120 

R121 
R122 
R123 
R124 
R125 
R126 
R127 
R128 
R129 
R130 
R131 

R132 
R133 
R134 
R135 

R136 
R137 

R138 
R139 
R140 
R141 
11142 

R143 
R144 
11146 
R147 

R148 
R149 
R150 
R151 
R152 
R153 
R154 
R155 
11156 
R157 

11158 

39374-25 
39375-73 
39374-9 
39374-25 
39375-75 
39374-15 
39374-25 

39374-56 
39374-67 
39375-67 
39374-61 
39374-65 
39374-69 

154085 

Part of L104 
39374-131 

39375-361 
Part of L106 
Part of L107 
39374-37 
39374-57 
39374-69 
39374-59 
39374-29 
39374-146 
39374-41 
39374-35 

39374-31 
39374-41 
39374-37 
154087 

39374-31 
39374-28 

154086 
39374-14 
154088 
154084 
154089 

39374-17 
39374-25 
39374-49 
39374-49 

39374-41 
39374-77 
39374-77 
39374-131 
39374-133 
39374-26 
39374-34 
154093 
39374-53 
39374-36 

39374-55 

Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 5%, 1/2 w. 
Resistor, 47 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 12,000 ohm, 5%, 1/2 w. 
Resistor, 150 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 

Resistor, 390,000 ohm, 10%, 1/2 w. 
Resistor, 1.8 megohm, 10%, 1/2 w. 
Resistor, 5600 ohm, 5%, 1/2 w. 
Resistor, 1 megohm, 10%, 1/2 w. 
Resistor, 1.5 megohm, 10%, 1/2 w. 
Resistor, 2.2 megohm, 10%, 1/2 w. 

Control (Contrast), 2500 o t Assem- hm 
Control (Volume), 1 megohm bly 
Resistor, 8200 ohm, 10% 1/2 w. 
Resistor, 33,000 ohm, 16%, 1 w. 
Resistor, 4700 ohm, 5%, 2 w. 
Resistor, 6800 ohm, 10%, 1/2 w. 
Resistor, 3300 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, en, 1/2 w. 
Resistor, 2.2 megohm, 10%, 1/2 w. 
Resistor, 680,000 ohm, 10%, 1/2 w. 
Resistor, 2200 ohm, 10%, 1/2 w. 
Resistor, 560,000 ohm, 10%, 1/2 w. 
Res 'stor; 22,000 ohm, 10%, 1/2 w. 
Resistor, 6800 ohm, 10%, 1/2 w. 

Resistor, 3300 ohm, 10%, 1/2 w. 
Resistor, 22,000 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 10%, 1/2 w. 
Control, Vertical Hold (850,000 ohm) 
Resistor, 3300 ohm, 10%, 1/2 w. 
Resistor, 1800 ohm, 10%, 1/2 w. 

Control, Height (5 megohm) 
Resistor, 120 ohm, 10%, 1/2 w. 

Control, Vertical Linearity (750 ohm) 
Resistor, 8700 ohm, 5%, 5 W. Wire Wound 
Resistor, 7.5 ohm, 10%, 5 W. Wire Wound 
(Fuse type) 

Resistor, 220 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 100,000 ohm, 10%, 1/2 w. 

Resistor, ' 22,000 ohm, 10%, e/2 w. 
Resistor, 4.7 megohm, 10%, 1/2 w. 
Resistor, 4.7 megohm, 10%, 1/2 w. 
Resistor, 33,000 ohm, 10%, 1/w. 
Resistor, 47,000 ohm, 10%, 1 w. 
Resistor, 1200 ohm, 10%, 1/2 w. 
Resistor, 5600 ohm, 10%, 1/2 w. 
Control, Horizontal Hold (120,000 ohm) 
Resistor, 220,000 ohm, 10%, 1/2 w. 
Resistor, 8200 ohm, 10%, 1/2 w. 

Resistor, 330,000 ohm, 10%, 1/2 w. 

R159 
R160 
R161 
R162 
R163 
R164 
R165 
R166 
R167 
R168 
R189 
R170 
R171 
R172 
R173 
R174 
L101 
L102 
L103 
L104 
L105 
L106 
L107 
L108 
L109 
L110 
L111 L112 

L113 
L114 
T101 
T102 
T103 
T104 
T105 
T106 

T107 
T108 
T109 
CA101 

CA102 
SW101 
SW102 
SP101 

SP102 
8101 

8102 
P101 
P102 
SR101 
SR102 

CR101 
C0101 
C0102 

C0103 

39374-121 
154083 
39303-12 
39374-15 
39374-29 
39374-18 

39375-73 
39375-73 
39374-43 
39374-27 

39374-43 
154095 
154094 
39374-45 

39374-50 
39374-213 
154287 
154171 
154184 
154194 
154158 
154206 
154176 
154220 
154156 
154183 
154442 154221-6 

154376 
154442 
154307 
154319 
154321 
154105-1 
154106 
154990 

154108 
154109-1 

154290 
154177 

132300-6 
Part of R118B 
154115 
138762-7 

138762-5 
154178 
154113 
154243 
154125 
154112 
154112 

154111 
154114 
154114 

154114 

Ftesistor, 4700 ohm, 10%, 1 w. 
Control, Horizontal Centering (50 ohm ) 
Resistor, 2.2 ohm, 10%, 1/2 w. Wire Wound 
Resistor, 150 ohm, 10%, 1/2 w. 
Resistor, 2200 ohm, 10%, 1/2 w. 
Resistor, 270 ohm, 10%, 1/2 w. 

Resistor, 10,000 ohm, 5%, 1/2 w. 
Resistor, 10,000 ohm, 5%, 1/2 w. 
Resist-or, 33,000 ohm, 10%, 1/2 w. 
Resistor, 1500 ohm, 10%, 1/2 w. 

Resistor, 33,000 ohm, 10%, 1/2 w. 
Control, Brightness (5 megohm) 
Control, Focus (1.5 megohm) 

Resistor, 47,000 ohm, 10%, 1/2 w. 
Resistor, 120,000 ohm, 10%, 1/2 w. 
Resistor, 10,1)00 ohm, 10%, 2 w. 
Coil, Converter I. F. 
Coil, Video Peaking ( 168 m icrohenry, 5%) 

Coil, Video Peaking (335 microhenry, 5%) 
Coil, Video Peaking (412 microhenry, 5%) 
Trap (4.5 megacycle) 
Coil, Video Peaking (106 microhenry, 5%) 
Coil, Video Peaking (840 microhenry, 5%) 
Coil, Horizontal Ose. 

Network, Yoke Decoupling 
Coil, Sound Take Off 
Choke, Filter (used on SP 101) Yoke, Deflection 

Coil, R. F. Choke 

Choke, Filter (used on SP 102) 
Transformer, let. I. F. 
Transformer, 2nd. I. F. 
Transformer, Diode I. F. 
Transformer, Vertical Blocking Osc. 
Transformer, Vertical Output 
Transformer, Horizontal Output 

Transformer, Ratio Detector 
Transformer, Audio Output 

Transformer, Filament Antenna Lead 

Cable di Plug Assy. Power 
Switch, ON-OFF (Power) 
Switch, A. G. C. Control 
Speaker, P. M. (5-1/4") 

Speaker, P.M. (10") 
Speaker, Cable di Connector 
Socket, Test (Connector) 

Plug, Speaker Cable 
Plug, Interlock 
Selenium Rectifier 
Selenium Rectifier 

Crystal (1N64) 
Connector 
Connector 

Connector 
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ohm, 5%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 47 ohm, 10%, 1/2 w. 
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Final Assembly and Cabinet - Model EU-21COLd (Chassis 386) 

TV CHASSIS 386 

Part No. Description 
Symbol 
No. Part No. Description 

154275-5 
154273 
154368-2 
154368-1 
154190 
154318 
154349-1 
154349-2 
154180 

154989 
154276-2 

154363 
154124 
154353 
154122-1 
154134 
154259 
154260 

154264 
154268 

154025 
153109-2 
39012-102 
39012-95 
39012-96 
154073 
154209-1 
154274 
154314 
154075 

Bracket (Frame), Deflection Yoke Mtg. 
Bracket, Deflection Yoke Mtg. 
Bracket (L.H.), Picture Tube Support 
Bracket (R.H.), Picture Tube Support 
Bracket, Tuner Mtg. 
Cable, Shielded ( 18" long) Twin Lead 
Cable, Shielded (9" long) 
Cable, Shielded (6-1/2" long) 
Coil (HighVoltage),Horizontal Deflection 

Assy. 
Coil(Primary),Horizontal Deflection Assy. 
Channel (Rubber 10-5/16"), Deflection 

Yoke Assy. 
Clip, Picture Tube Anode 
Coupling, Shaft Width Control 
Cushion (Rubber), Picture Tube Support 
Grid Cap (V114) 
Grommet(4 used),Tube Mtg.(V105,V113) 
Insulator, Antenna Lead 
rnsulator ( 1-3/16" x1-7/32" Phenolic), 

Controls 
Insulator, Interlock 
Insulator(1-13/ 16" x 19/32 x 1/16" A rmite). 

R. F. Tuner Shaft 
Insulator (Ring), Picture Tube 
Ion Trap 
Iron Core 
Iron Core 
Iron Core 
Iron Core, Horizontal Deflection Assy. 
Iron Core, Threaded (2 used) 
Key, Width Control Shaft 
Plate (Bearing), R. F. Tuner. Shaft 
Plate, Horizontal Width Control•  

TV CHASSIS 387 

154129 
154079-1 

154119 
144957 
154267 
154077 

154152 
154195 
39008-37 
149572 

149572 
154148-2 
154203 
154192 
154092 
154117 
154146 
154131 
154130 
154127 
154381 
154072 
154071 
154120 
153972-2 
154991 
154116 
91595-1 
154140 
149180 

Plate, Tube Mtg. (V105, V113) 
Ring (Retaining, 3 used), Width Control 

Shaft Assy. ) 
Ring (Retaining), Width Control Shaft Key 
Screw ( Wing), Deflection Yoke. 
Shaft, Width Control 
Shaft,WidthControl (Horizontal Deflec-

tion Assy. ) 
Shield, Corona 
Shield, High Voltage 
Shield (Spiral), R. F. Tuner Assy. 
Sleeving (38" lengths), Plate Lead V113, 

6-1/2" long 
Sleeving (36" lenghts), Anode Lead 4" Long 
Socket & Cable Assy., Picture Tube 
Socket, Tube (V113) 
Socket, Tube (V105) 
Socket, Tube (V115) 
Socket, Tube (V110) 
Socket, Tube (V101, V102, V103, V107) 
Socket, Tube (V109, V111, V114) 
Socket, Tube (V112) 
Socket, Tube (V104, V106, V108) 
Spring, Capacitor Mtg. (C165) 
Spring (Clip), Horizontal Deflection Assy. 
Spring (Strap), Horizontal Deflection Assy. 
Spring, Horizontal Width Control Shaft 
Strap, Picture Tube 
Terminal Board, Horizontal Deflection Assy. 
Tuner, R. F. Pentode Assy. 
Washer ( Flat), Width Control Shaft 
Washer (Protruded) Controls 
Washer (Spring) Width Control Shaft 

Part No. Description 
Symbol 
No. Part No. Description 

154275-1 
154253 
154514 
154190 
154358 
154359 
154318 
154349-1 
154349-2 
154276-2 

154180 

154989 
154038-3 
154124 
153424-1 
153424-4 
154122-1 
154134 

154259 
154260 

154264 
154268 

153109-2 
39012-102 
39012-114 
154073 
154209-1 
154274 
154314 
154075 

Bracket (Frame), Deflection Yoke Mtg. 
Bracket, Deflection Yoke Mtg. 
Bracket (Lower), Deflection Yoke Mtg. 
Bracket, R. F. Tuner Mtg. 
Bracket (2 used), Picture Support 
Bracket, Picture Tube Stop 
Cable, Shielded 18" long) Twin Lead' 
Cable, Shielded 9" long) 
Cable, Shielded 6-1/2" long) 
Channel (Rubber 10-5/16" long),Deflection 

Yoke Assy. 
Coil (High Voltage), Horizontal Deflection 

Assy. 
Coil (Primary), Horizontal Deflection Assy. 
Connector, Picture Tube Anode 
Coupling, Width Control Shaft 
Cushion (Rubber), Picture Tube Strap 
Cushion (Rubber), Picture Tube Stop 
Grid Cap (V114) 
Grommet (Rubber 4 used), Tube Mtg. 

(V105, V113) 
Insulator, Antenna Lead 
Insulator ( 1-13/16" x 17/32, Phenolic), 

Controls 
Insulator, Interlock 
Insulator, ( 1-13/16" x 9/32" x 1/16" 

Armite), R. F. Tuner Shaft 
Ion Trap 
Iron Core 
Iron Core 
Iron Core, Horizontal Deflection Assy. 
Iron Core, Threaded (5 used) 
Key, Width Control Shaft 
Plate (Bearing), R. F. Tuner Shaft 
Plate, Horizontal Width Control 

154079-1 

154119 
153423 
144957 
154267 
154077 

154152 
154197 
39008-37 
149572 

154148-2 
154203 
154192 
154092 
154117 
154146 
154131 
154130 
154127 
154072 
154414 
149671-1 
154071 
154120 
153422 
149322 
154991 

154116 
91595-.1 
154140 
149180 

Ring (Retaining, 3 used), Width Control 
Shaft Assy. 

Ring (Retaining) ,Width Control Shaft Key 
Rod (2 used), Picture Tube Tie Down 
Screw (Wing), Deflection Yoke 
Shaft, Width Control 
Shaft, Width Control (Horizontal Deflection 

May. ) 
Shield, Corona 
Shield, High Voltage 
Shield (Spiral), R. F. Tuner Assy. 
Sleevings (38" lengths), Plate Lead 

V113, 6-1/2" long 
Socket & Cable Assy., Picture Tube 
Socket, Shock Mtg. Tube (V113) 
Socket, Shock Mtg. Tube (V105) 
Socket, Tube V115) 
Socket, Tube V110) 
Socket, Tube V101, V102, V103, V107) 
Socket, Tube V109, V111, V114) 
Socket, Tube V112) 
Socket, Tube V104, V106, V108) 
Spring(Clip), Horizontal Deflection Assy. 
Spring (2 used), Picture Tube Mtg. 
Spring, (Grounding) 
Spring(Strap),Horizontal Deflection Assy. 
Spring, Horizontal Width Control Shaft 
Strap, Picture Tube 
Support, Picture Tube Anode 
Terminal Board, Horizontal Deflection 

Assy. 
Tuner, R. F. Pentode Assy. 
Washer Flat), Width Control Shaft 
Washer Protruded), Controls 
Washer Spring), Width Control Shaft 

EU 21 COLd 
(Mahogany) 

EU 21 COLBd 
(Blond) 

EU 21 TOL 
(Mahogany) 

EU 21 TOLB 
(Blond) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377-2 Antenna, Assy. 154265 Knob, Local-Suburban-Distance 
154433 Back & Power Cable Assy. 154270 Knob, Controls (Vertical-
154503 Block, Chassis Mtg. (4 used) Horizontal, Holds) 
154332-1 Cabinet 154333-2 Mask, Window 
132300-6 Cable & Plug Assy., Power 154313 Nail, Channel Indicator 
153550 Clip, Window & Mask Assy. 154519-1 Name Plate, Crosley 
154451 Grille Cloth 145211-22 Nut (Wing), Speaker Mtg. 
154216-1 Knob, Contrast 154504 Plate, Chassis Mtg. (4 used) 
154214-1 Knob (Large), Tuning 39350-61 Screw, Window & Mask Assy. 
154215-1 Knob (Small), Tuning 154382-2 Window, Tempered Glass 
154217-1 Knob, Volume 

Final Assembly and Cabinet - Model EU-21COLBd (Chassis 386) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377-2 Antenna Assy. 15427u Knob, Controls (Vertical-
154433 Back & Power Cable Assy. Horizontal, Holds) 
154503 Bloch, Chassis Mtg. (4 used) 154333-2 Mask, Window 
154332-2 Cabinet 154313 Nail, Channel Indicator 
132300-6 Cable & Plug Assy., Power 154519-2 Name Plate, Crosley 
153550 Clip, Window & Mask Assy. 145211-22 Nut (Wing), Speaker Mtg. 
154452 Grille Cloth 154504 Plate, Chassis Mtg. (4 used) 
154216-2 Knob, Contrast 39350-61 Screw, Window & Mask Assy. 
154214-2 Knob (Large), Tuning 154382-2 Window, Tempered Glass 
154215-2 Knob (Small), 'Dining 
154217-2 Knob, Volume 
154265 Knob,Local-Suburban-Distance 

Final Assembly and Cabinet - Model EU-21TOL (Chassis 386) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377-2 Antenna Assy. 154265 Knob, Local- Suburban-Distance 
154419 Back & Power Cable Assy. 154270 Knob, Controls (Vertical-
154256 Block, Chassis Mtg. (4 used) Horizontal, Holds) 
154312-1 Cabinet 154433-1 Mask, Window 
132300-6 Cable & Plug Assy., Power 154313 Nail, Channel Inaicator 
153550 Clip, Window & Mask Assy. 154519-1 Name Plate, Crosley 
1446j0 Grille Cloth 145211-22 Nut (Wing), Speaker Mtg. 
154216-1 Knob, Contrast 39350-63 Screw, Window & Mask Assy. 
154214-1 Knob (Large), Tuning 154382-1 Window, Tempered Glass 
154215-1 Knob (Small), Tuning 
154217-1 Knob, Volume 

Final Assembly and Cabinet - Model EU-21TOLB (Chassis 386) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377-2 Antenna, Assy. 154265 Knob, Local-Suburban-Distance 
154419 Back & Power Cable Assy. 154270 Knob, Controls (Vertical-
154256 Block, Chassis Mtg. (4 used) Horizontal, Holds) 
154312-2 Cabinet 154333-1 Mask, Window 
132300-6 Cable & Plug Assy., Power 154313 Nail, Channel Indicator 
153550 Clip, Window & Mask Assy. 154519-2 Name Plate, Crosley . 
145472 Grille Cloth 145211-22 Nut (Wing), Speaker Mtg. 
154216-2 Knob, Contrast 3935j-63 Screw, Window & Mask Assy. 
154214-2 Knob (Large), Tuning 154382-1 Window, Tempered Glass 
154215-2 Knob (Small), Tuning 
154217 r2 Knob, Volume 

Final Assemdly and Cabinet - Model EU-21COLe (Chassis 387) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377-2 Antenna, Assy. 154265 Knob, Local-Suburban-Distance 
154447 ' Back & Power, Cable Assy. 154270 Knob, Controls (Vertical-
154503 Block, Chassis Mtg. (4 used) Horizontal, Holds) 
154332-1 Cabinet 154351-1 Mask, Window 
132300-6 Cable, Power 154313 Nail, Channel Indicator 
153550 Clip (Retainer 4 used), Window & 145211-22 Nut (Wing), Speaker Mtg. (4 used) 

Mask Assembly 154504 Plate, Chassis Mtg. (4 used) 
154451 Grille Cloth 154519-1 Plate, Name (Crosley) 
154217-1 Knob, Contrast 154334-1 Screw, Chassis Mtg. (4 used) 
154214-1 Knob (Large), Tuning 39350-61 Screw, Window & Mask Assy. 
154215-1 Knob (Small), Tuning (2 used) 
154217-1 Knob, Volume 154382-2 Window, Tempered Glass 
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CHASSIS 386 387 Rev 

EU - 21 COL. 
(Mahogany) 

EU- 21 COLBe 
(Blond) 

EU-21COL 

(Mahogany) 

EU-21CDLB 

(Blond) 

Final Assembly and Cabinet - Model EU-21COLBe (Chassis 387) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377-2 Antenna, Assy. 154265 Knob, Local-Suburban-Distance 
154447 Back & Power, Cable Assy. 154270 Knob, Controls (Vertical-
154503 Block, Chassis Mtg. (4 used) Horizontal, Holds) 
154332-2 Cabinet 154351-1 Mask, Window 
132300-8 Cable, Power 154313 Nail, Channel Indicator 
153550 Clip (Retainer 2 used), Window 61 145211-22 Nut (Wing), Speaker Mtg. (2 used) 

Mask Assembly 154504 Plate, Chassis Mtg. (4 used) 
154452 Grille Cloth 154519-2 Plate, Name (Crosley) 
154218-2 Knob, Contrast 154334-1 Screw, Chassis Mtg. (4 used) 
154214-2 Knob (Large), Tuning 39350-61 Screw, Window 8i Mask Assy. 
154215-2 Knob (Small), Tuning (2 used) 
154217-2 Knob, Volume 154382-2 Window, Tempered Glass 

Final Assembly and Cabinet - Model EU-21CDL (Chassis 387) 

Part No. 

154377-2 
154447 
155163 

155366-1 
139319-2 
153550 

153817 
155164 

153779 
146786 

146787 

154214-1 

Description Part No. Description 

Antenna, Assembly 
Back & Power Cable Assembly 
Bracket, Chassis Mtg. 
(4 Used) 

Cabinet 
Catch, Doors (4 Used) 
Clip, Retainer (2 Used), 
Window & Mask Assembly 

Doors, One Pair 
Insulation, Chassis Mtg. 
Bracket (4 Used) 

Grille Cloth 
Hinge, Upper Left & 
Lower Right 

Hinge, Lower Left & 
Upper Right 

Knob, Tuning (Large) 

154215-1 
154216-1 
154217-1 
154265 

154270 

154351-2 
154313 
145211-21 

154519-1 
154373 
154334-3 
139319-1 
154382-3 

Knob, Tuning (Small) 
Knob, Contrast 
Knob, Volume 
Knob, Local-Suburban - 

Distance 
Knob, Controls (Vertical & 
Horizontal Holds) 

Mask, Window 
Nail, Channel Indicator 
Nut (Wing), Speaker Mtg. 

(4 Used) 
Plate, Name (Crosley) 
Pull (2 Used), Doors 
Screw, Chassis Mtg. (4 Used) 
Strike, Doors (4 Used) 
Window, Tempered Glass 

Final Assembly and Cabinet - Model EU-21CDLB (Chasis 387) 

Part No. Description Part No. Description 

154377-2 
154447 
155163 

155366-2 
149941-2 
153550 

154023 
155164 

153781 
149942 

149943 

154214-2 

Antenna, Assembly 
Back & Power Cable Assembly 
Bracket, Chassis Mtg. 

(4 used) 
Cabinet 
Catch, Doors (4 Used) 
Clip, Retainer (2 Used), 
Window & Mask Assembly 

Doors, One Pair 
Insulation, Chassis Mtg. 
Bracket (4 Used) 

Grille Cloth 
Hinge, Upper Left & 
Lower Right 

Hinge, Upper Right & 
Lower Left 

Knob, Tuning (Large) 

154215-2 
154216-2 
154217-2 
154265 

154270 

154351-2 
154313 
145211-21 

154519-2 
149733-1 
154334-3 
149941-1 
154382-3 

Knob, 
Knob, 
Knob, 
Knob, 

Knob, 
Horizontal Holds) 

Mask, Window 
Nail, Channel Indicator 
Nut (Wing), Speaker Mtg. 
(4 Used) 

Plate, Name (Crosley) 
Pull (2 Used), Doors 
Screw, Chassis Mtg. (4 Used) 
Strike, Doors (4 Used) 
Window, Tempered Glass 

NOTES' 

EU-21COS 
(Mahogany) 

EU-21COSB 
(Blond) 

Final Assembly and Cabinet - Model EU21COS (Chassis 387) 

Part No. Description Part No. Description 

154377-2 
154447 
155163 

155993-1 
153550 

155164 

154451 
156002-1 

156002-3 

Antenna, Assembly 
Back & Power Cable Assembly 
Bracket, Chassis Mtg. 

(4 used) 
Cabinet 
Clip, Retainer (2 used), 
Window & Mask Assembly 

Insulation, Chassis Mtg. 
Bracket (4 used) 

Grille Cloth 
Knob, Tuning (Channel 
Indicator) 

Knob, Volume 

154214-1 
154216-1 
154265 

154270 

154351-7 
154313 
154211-21 

154519-3 
154334-3 
154382-2 

Knob, Tuning ( Fine Tuning) 
Knob, Contrast 
Knob, Local - Suburban - 
Distance 

Knob, Controls (Vertical - 
Horizontal, Holds) 

Mask, Window 
Nail, Channel Indicator 
Nut (Wing), Speaker Mtg. 

(4 used) 
Plate, Name (Crosley) 
Screw - Chassis Mtg. (4 used) 
Window, Tempered Glass 

Final Assembly and Cabinet - Model EU-21COSB (Chassis 387) 

Part No. Description Part No. Description 

154377-2 
154447 
155163 

155993-2 
153550 

155164 

154452 
156002-2 

156002-4 

Antenna, Assembly 
Back & Power Cable Assembly 
Bracket, Chassis Mtg. 

(4 used) 
Cabinet 
Clip, Retainer (2 used) 
Window & Mask Assembly 

Insulation, Chassis Mtg. 
Bracket (4 used) 

Grille Cloth 
Knob, Tuning (Channel 
Indicator) 

Knob, Volume 

154214-2 
154216-2 
154265 

154270 

154351-7 
154313 
154211-21 

154519-3 
154334-3 
154382-2 

Knob, Tuning (Fine Tuning) 
Knob, Contrast 
Knob, Local - Suburban - 
Distance 

Knob, Controls (Vertical - 
Horizontal, Holds) 

Mask, Window 
Nail, Channel Indicator 
Nut (Wing), Speaker Mtg. 

(4 used) 
Plate, Name (Crosley) 
Screw, Chassis Mtg. (4 used) 
Window, Tempered Glass. 

I ALL VOLTAGES MEASURED WITH AN ELECTRONIC 
VOLTMETER CONNECTED FROM SOCKET LUG TO CHASSIS 

2 SUPPLY VOLTAGE 117V 60 CYCLE AC 

3. 6•1000 

4 ALL CAPACITANCE VALUES IN YAW AND ALL RESISTANCE 
VALUES IN own UNLESS OTHERWISE NOTED 

5 TERMINAL 8 TIED TO TERMINAL I ON INSIDE OF YOKE. Vi 

6 C-AFACITOR USED ON 386 CHASSIS ONLY 6665 
7. JUMPER MAY BE CONNECTED OR OPEN DEPENDING ON RF AMP 
REQUIREMENTS FOR OSCILLATOR ALIGNMENT. 
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SCHEMATIC WIRING DIAGRAM - REVISED CHASSIS 386-387 
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CHASSIS 386, 387 Codes A, B C D E, F, G, H 

Chassis identified by a code letter later than the letter A also incorporate the 
changes in the previous coded chassis. For example a chassis identified by 
code letter D incorporates the changes in codes A, B, C & D. CHASSIS 386 & 387 

(CODE LETTER B)  
CHASSIS 386 & 387 HORIZONTAL DEFLECTION TRANSFORMERS Increase High Voltage and 

AND ASSOCIATED CODE LETTERS Improve Stability 

Chassis 386 & 387 (Code Letter A) - For Horizontal Deflection Transformer T106 
(Part No. 154069-1), the terminal numbering sequence is as shown in sketch A. 

SKETCH A 

1106 

fm, 
I 2 3 

V I I 5 
4 

Chassis 386 & 387 (Code Letters B thru E) - For Horizontal Deflection Transformer 
T106 (Part No. 154990-1), the terminal numbering sequence is as shown in 
sketch B. 

SKETCH B 

1106 

MR UM BM 

I 2 3 
ma V I I 5 
5 

Chassis 386 (Code Letter H), and Chassis 387 (Code Letter G) - The Horizontal De-
flection Transformer (Part No. 154990-1) can be used by omitting lug #2 and by 
wiring capacitor C147, 120 mmf., between lug #1 and #3. 

New Part Numbers for Chassis Code Letters li&G 

Symbol No. Part No. Description 

C144 137499-46 Capacitor, 470 mmf., 10%, 500 v., mica 
R155 155511 Control, Horizontal Hold (170, 000 ohm) 
T106 154990-2 Transformer, Horizontal Output 
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SCHEMATIC WIRING DIAGRAM - CHASSIS 386 & 387 (CODE LETTER A) 
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These receivers are equipped with twenty (20) tubes, two (2) selenium rectifiers, and a picture tube. 
They have a switch type tuner which tunes the twelve ( 12) VHF television channels (2 to 13), also 
UHF Converter which covers the seventy (70) UHF television channels ( 14 to 83). 

TUBE COMPLEMENT (VHF Chassis 396) 

a 

Symbol Tube Function Symbol Tube Function 

VI 6BC5 R-F Amplifier V108 6AH6 Video Amplifier 
V2 6J6 VHF Oscillator & Mixer V109 6SN7GT Sync. Clipper & Sync. Output 
V101 6CB6 1st I-F Amplifier V110 6AL5 Horizontal A.F.C. 
V102 6CB6 2nd I-F Amplifier V111 6W6GT Audio Output 

V103 6CB6 3rd I-F Amplifier V112 6AX4 Horizontal Damper 
V104 6C4 1st Audio Amplifier V113 6SN7GT Horizontal Oscillator 

V105 12BH7 Vertical Oscillator & Output V114 6BQ6GT Horizontal Output 

V106 6AL5 Ratio Detector ( Sound) V115 1B3GT H.V. Rectifier 

V107 6AU6 Sound Detector Driver V116 17HP4 or 17HP4A Picture Tube 

TUBE COMPLEMENT (UHF Converter) 

Symbol Tube Function 

VI 

V2 

6AF4 

6BQ7 or 6BQ7A or 6BZ7 

UHF Oscillator 

I-F Amplifier 

POWER SUPPLY: 117 volts, 60 cycle, a.c. 

POWER CONSUMPTION: 140 watts. 

AUDIO POWER OUTPUT: 2 watts maximum 

ANTENNA INPUT IMPEDANCE: 
300 ohms balanced. 

BLOCK DIAGRAM: 

INTERMEDIATE FREQUENCY: 

Video Carrier — 26.4 mc. 
Sound Carrier — 21.9 mc. 
Intercarrier Sound — 4.5 mc. 

UHF Output — Channels 5 or 6. 

E9-17TOLU 

(Mahogany) 

EU-17TOLBU 

(Blond) 

EU-17COLU 

(Mahogany) 

EU-17COLBU 

(Blond) 

DEFLECTION: Electromagnetic. 

FOCUS: Electrostatic. 

ION TRAP: Single Permanent Magnet. 

HORIZONTAL SCANNING FREQ.: 15,750 c.p.s. 

VERTICAL SCANNING FREQ.: 60 c.p.s. 

FRAME FREQUENCY: 30 c.p.s. 

SCANNING: Interlaced, 525 lines. 

SPEAKER: 

17" Console Models 51/4 " P.M. 
17" Table Models We P.M. 

VOICE COIL IMPEDANCE: 3.2 ohms at 400 cycles. 

CAUTION 
HIGH VOLTAGE--Operation of a television receiver with the back open involves a shock hazard. When making adjustments 
other than adjusting the controls at the front panel, all precautions for working near high voltage should be exercised. 

HIGH TEMPERATURE OF TUBES--Some tubes id the receiver operate at extremely high temperatures. To avoid serious 
burns, do not touch these tubes while the receiver is operating, or until the tubes have cooled after the set is shut off. 

HANDLING OF PICTURE TUBES--Breakage of the picture tube, which contains a high vacuum, may result in injury from 
flying glass. Do not scratch tube face or subject to more than moderate pressure. DO NOT REMOVE OR HANDLE THE 
PICTURE TUBE IN ANY MANNER UNLESS HEAVY GLOVES AND PROTECTIVE GOGGLES ARE WORN. Persons not so 
equipped should be kept away while handling the tube. NEVER GRASP THE TUBE BY THE NECK OR ALLOW PRESSURE 
TO BE EXERTED ON THE NECK. In installation, if the tube sticks or fails to slip smoothly through the deflection yoke, in-
vestigate and remove the cause of the trouble. DO NOT FORCE TUBE. 

ANTENNAS 

BUILT-IN ANTENNAS--The receiver is equipped with two an-
tennas; one for VHF reception is enclosed in the cabinet and 
one for UHF reception is attached to the UHF antenna terminal 
board at the rear of the cabinet. These antennas will eliminate 
the need of an external antenna in some areas where the signal 
strength is sufficient. If you are in a location where the signal 
strength is not sufficient and it is impossible to obtain satisfac-
tory results with the built-in antennas due to the above effects, 
or if the receiver is too far from the television station, it will 
be necessary to install an external antenna which is designed 
for both VHF and UHF, or two separate antennas--one designed 
for VHF and the other for UHF. Sometimes it is possible for 
VHF reception to be satisfactory on the built-in VHF antenna, 
but the reception of UHF on the built-in UHF antenna may be 
unsatisfactory; or vice versa. In these cases it is only neces-
sary to install one external antenna designed for VHF or for 
UHF, depending on which built-in antenna is not providing satis-
factory reception. 

EXTERNAL ANTENNA--The choice of the proper type of an-

FRONT PANEL 

CONTRAST CONTROL- Varies the picture output (in-
creases or decreases the variations between light and dark 
areas of the picture) similar to the manner in which sound 
output is varied by the volume control. 

OFF - ON - VOLUME- Turns the power off or on and varies 
the output of sound. 

COURSE TUNING (UHF)- • Selects the channel number 
of the desired UHF station. To tune in a UHF station set 
the CHANNEL SELECTOR (VHF) to channel 5 or 8 as de-
termined by the setting of the slide switch (see note below). 
Then set the COURSE TUNING (UHF) to the channel num-
ber of the desired UHF station. 

tema and its location are very important. Of equal importance 
is the installation of the antenna. In some localities where 
there are a number of stations operating, it may be impossible 
to eliminate all reflections. 

CONNECTING EXTERNAL VHF ANTENNA—The antenna ter-
minal board for the VHF antenna is located on a metal plate at 
the rear of the cabinet. Remove the wires of the built-in an-
tenna that are fastened under the screws of the terminal board. 
Fasten the lead-in wires of the external antenna under these 
two screws. Cover bare ends of the wires from the built-in an-
tenna with tape. 

CONNECTING EXTERNAL UHF ANTENNA--The antenna ter-
minal board for the UHF antenna is also located on the metal 
plate at the rear of the cabinet. Remove the UHF dipole an-
tenna (wire loop) leads that are fastened under the two screws 
and attach the lead-in from the external UHF antenna. Do not 
drape or coil the lead-in wire and keep it away from the power 
cord (and also the speaker cable on console models). 

CONTROLS 

CHANNEL SELECTOR (VHF)- Selects the channel number 
of the desired VHF station. When tuning for VHF stations be 
sure the COURSE TUNING (UHF) is set to the VHF position 
(rotated completely counterclockwise). 

FINE TUNING (VHF)- Tunes in the best picture, at which 
point sound is also received. 

— FINE TUNING (UHF)- Tunes in the best picture, at which 
point sound is also received. Sometimes a slight adjustment 
of the Fine Tuning (VHF) will improve reception of a station. 

*NOTE - The slide switch operated by a wire looped around the Contrast control shaft should be set, at the time of installation, to 
its forward position if a VHF station is not assigned to channel 5 in the area in which the receiver is being installed. To 
set the switch in its forward position, pull the Contrast and Off-On-Volume knobs from their shafts. Thenpullthe wires 

loop forward on the Contrast control shaft. If a VHF station is assigned to channel 5, set the switch toward the rear by 
pushing back on the wire loop. In this position the UHF stations can be tuned-in with the COURSE TUNING (UHF) and 
FINE TUNING (UHF) control knobs, when the CHANNEL SELECTOR (VHF) is set to channel 6. If no VHF station is 
assigned to channel 5 or to channel 6, set the switch for operation on either channel, whichever may provide the best re-
ception. Be sure to inform the customer as to which channel (5 or 6) the switch has been set to operate on. 

©John Y. Rider 



ADJUSTMENTS 

1. ION TRAC ADJUSTMENT: 

Adjust the BRIGHTNESS control for normal brightness. With 
the ION TRAP positioned close to the base of the picture tube, 
move the trap forward or backward and at the same time rotate 
in either direction until maximum brightness of the raster is 
obtained. Readjust the BRIGHTNESS control until the raster is 
slightly above average brilliance. Adjust the FOCUS CONTROL 
until the line structure of the raster is clearly visible. Read-
just the ION TRAP again for maximum brightness. 

There may be two locations on the tube neck where the ION 
TRAP will produce maximum brightness. Never set the trap 
to the forward position, always use the position closest to the 
tube base. 

If there is a shadow in the corners of the raster, be sure the 
ION TRAP is properly adjusted. Do not sacrifice picture 
brilliance when adjusting the ION TRAP to overcome shadows 
in corner of picture. If corner shadows are present, be sure 
the DEFLECTION YOKE and CENTERING MAGNET a r e 
properly adjusted. 

2. DEFLECTION YOKE AND BRACKET: 

The DEFLECTION YOKE should be positioned as far forward 

as possible on the picture tube neck and rotated to the left or 
right as required to make the picture parallel with respect to 
the top and bottom of window frame. 

3. CENTERING RASTER: 

If the picture is off center and/or has neck shadow, rotate 
either or both CENTERING MAGNET levers to the left or right 
until the picture is centered on the screen and is free of neck 
shadow. The CENTERING MAGNET is located on the back 
cover of the DEFLECTION YOKE. To determine the correct 
picture centering, it may be necessary to reduce the size of the 
picture with the HEIGHT and WIDTH adjustments. After mak-
ing adjustment of CENTERING MAGNET, readjust ION TRAP. 

4. HEIGHT AND WIDTH ADJUSTMENTS: 

The linearity and corresponding size controls will have to be 
adjusted together and with care to maintain picture symmetry. 
For this reason it is best to use a test pattern when making 
these adjustments. Adjust size of picture to fill the screen by 
means of the HEIGHT, WIDTH, VERTICAL LINEARITY. 

5. VERTICAL LINEARITY ADJUSTMENTS: 

The VERTICAL LINEARITY control has the effect of expanding 
the picture at an increasing rate from the bottom to the top of 
the picture. Adjustment of this control has the greatest effect 
on the top portion of the picture, some effect on the middle and 
very little effect on the bottom of the picture. The HEIGHT 
and FOCUS controls may need readjustment as a result of the 
change in position of the VERTICAL LINEARITY control. 

6. HORIZONTAL HOLD CONTROL 

The HORIZONTAL HOLD CONTROL is adjusted with a weak 
picture to the center of its pull- in range. If the pull-in range 
is insufficient or the horizontal sync is unstable, see "Hori-
zontal Hold Adjustment" under "Alignment" 

7. VERTICAL HOLD CONTROL 

The VERTICAL HOLD CONTROL is also adjusted to the center 

Misadjusted Height 

Off Center and 

Neck Shadow 

CENTERING MAGNET AD-

JUSTMENT — If the picture is 
off center and/or has neck 

shadow as shown in the illus-

tration at the left, rotate either 

or both centering magnet levers 

to the right or left until the 

picture is centered on the screen 
and the picture is free of all 

neck shadow. 

ION TRAP ADJUSTMENT — With the brightness con-

trol advanced just enough to dimly light up the face of 

the picture tube, slide the ion trap backward or for-

ward and at the same time rotate it to the right or 

left until maximum brightness is obtained. If a neck 

shadow appears at any of the corners, refer to "Center-

ing Magnet Adjustment" above. 

HEIGHT CONTROL — This 

control increases the overall 

height of the picture. When 

making this adjustment it is 

sometimes necessary to also ad-

just the VERTICAL LINEAR-

ITY to obtain a picture that is 

correctly proportioned. 

VERTICAL LINEARITY CON-

TROL — This control increases 

or decreases the height of the 

upper portion of the picture. 

Misadjusted Vertical 
Linearity 

FOCUS CONTROL — Rotate to the right or left until the 

picture, or sharpest horizontal lines, are obtained. 

sharpest— 

BRIGHTNESS CONTROL — Turn clockwise to increase brightness. 

To decrease brightness, turn counter-clockwise. 

ADJUSTMENTS 
(Chassis 396) 

VERTICAL HOLD CONTROL — If the picture is moving up 
or down as illustrated at right, adjust the vertical hold con-
trol until a single stationary picture is obtained. 

HORIZONTAL CENTERING CONTROL — If the picture is 
off center to the right or left, rotate this control in either 
direction as required to center the picture. The picture 
should become centered when this control is approximately 
at the middle of its range of adjustment if not, then set 
the control at the middle of its range. Then center the 
picture on the screen by adjusting the centering magnet 
levers as explained under "CENTERING MAGNET AD-
JUSTMENT" 

WIDTH CONTROL If the picture is too narrow as illus 
brated, or too wide, turn the width control clockwise or 
counter-clockwise as required to adjust the picture to the 
proper width of the viewing area on the screen. 

DEFLECTION YOKE ADJUST-
MENTS — The deflection yoke 
must be positioned as far for-
ward as possible on the neck of 
the picture tube. To make this 
adjustment, loosen screws "D" 
and "E" enough to permit the 
yoke bracket to be pushed for-
ward. While holding the bracket 
in the forward position, tighten 
screWs "D" and "E". Screws 
"A" and "C" are for shifting 
the yoke up or down to center 
it around the picture tube neck. 
If the picture is tilted as illus-
trated at right, loosen wing nut 
"B". Then, rotate the yoke to 
left or right as required to make 
the picture parallel with respect 
to top and bottom of window 
frame. Be sure to hold the yoke 
in position while tightening the 
wing nut. 

Picture Tilted 

letiab e  

- ...r••••1 

HORIZONTAL STABILIZER Misadjusted Horizontal 
ADJUSTMENT — See "HORI-
ZONTAL HOLD CONTROL". Hold 

HORIZONTAL HOLD CONTROL — If the picture ap-
pears as shown in the illustration, adjust the horizontal 
hold control to right or left as required to lock in a 
single stationary picture. If the range of the control 
is not sufficient to lock in picture, set the control to its 
midway position and then adjust the horizontal stabil-
izer adjustment until the picture locks in. 

LOCAL - SUBURBAN - DISTANCE SWITCH — In 
strong signal areas set this switch to its extreme 
counter-clockwise position (LOCAL). The middle po-
sition (SUBURBAN), and extreme clockwise position 
(DISTANCE) are used in areas where the signal is 
weak or medium strength. Set the switch in the posi-
tion which provides the most satisfactory picture with 
minimum overloading when the 
contrast control is advanced. 

.6 

Misadjusted Vertical 

Hold 

Picture Too Narrow 

of its pull- in range with the contrast control set to obtain a 
weak picture. 

8. FOCUS CONTROL 

Adjust the FOCUS CONTROL for best focus of the vertical and 
horizontal wedges at the center of the test pattern. If corner 
focus is poor, check position of DEFLECTION YOKE and ION 
TRAP. While observing the test pattern (or picture), make a 
slight readjustment of the VERTICAL HOLD control until the 
horizontal lines are least noticeable. This adjustment is very 
critical and will require only a very slight movement of the 
control shaft to obtain proper adjustment. 

9. BRIGHTNESS CONTROL: 

BRIGHTNESS CONTROL and CONTRAST control should be set 
to obtain as much shading in the picture as possible. If the 
Brightness control is set too low, the black and grays of the 
picture are black and if set too high, the black and grays of the 
picture will appear light and faded. 

10. LOCAL-DISTANCE (AOC) SWITCH: 

The LOCAL-DISTANCE SWITCH can be set to prevent the re-
ceiver. from overloading in strong signal areas or to reduce 
"snow" in the picture in weak signal areas. In strong signal 
areas, the "LOCAL" (counter-clockwise) position of the switch 
must be used. The second and third positions "SUBURBAN" 
and "DISTANCE" are to be used in medium to weak signal 
areas. Use the position with which the best picture is obtained 
with a minimum of overloading of the receiver when the 
CONTRAST control is advanced. 

11. OSCILLATOR ADJUSTMENT USING A TELEV1SON SIGNAL 

Do not make any adjustments on the two oscillator adjusting 
screws unless the FINE TUNING control range is insufficient 
to properly tune- in the station. The adjusting screws are ac-
cessible through holes in the front of the chassis after the 
chassis is removed from the cabinet. 

To make the adjustment, proceed as follows: 

(a) Turn the receiver on and allow a warm-up period of ap-
proximately five minutes. 

(b) For stations from channel 13 to channel 7, set the Station 
Selector Switch to the highest channel received and adjust 
the Contrast and Volume control for normal sound and 
picture. Set the Fine Tuning Control in the center of its 
range. 
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CHASSIS 396 

(c) Using a small non-metallic screwdriver, adjust the 
slotted head brass screw located to the left of shaft and 
above the fiber disc for the clearest and sharpest detail 
in the picture. This adjustment will be effective on all 
channels between 13 and 7. U other stations are oper-
ating in this range, it may be necessary to compromise 
slightly on the high channel adjustment so the other chan-
nels may be properly tuned-in. 

(d) For Stations on channel 6 and below, set the station se-
lector Switch to the channel received closest to channel 
6 and adjust the Contrast and Volume control for normal 
sound and picture. Set the Fine Tuning control in the 

center of its range. 

(e) Using a small non-metallic screwdriver, adjust t he 
slotted head brass screw located to the right of the shaft 
for the clearest and sharpest detail in the picture. This 
adiustment will effect all channels between 6 and 2. 

ADJUSTMENTS 
All lead connections from tfie signal generator and wobbulator must be shielded. Keep the exposed ends and ground leads as short 
as possible (about one inch). Always locate the ground lead connections as close as possible to their respective "hot" leads in the 
television receiver chassis. The wobbulator, signal generator output, and contrast control must be kept low enough to prevent over-

loading the television receiver circuits. 

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to the 
receiver unless an isolation transformer is used between the power line and the receiver. DO NOT GROUND THE 
RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED. 

1. To Check I. F. Alignment on Osdlloscopte 

(a) Lift the shield of the Oscillator - Mixer tube V2 suffic-
iently to clear the socket ground clips. Connect sweep 
signal generator "hot" lead to the undergrounded tube 
shield and generator ground lead to the tuner chassis. 

(b) Connect high side of oscilloscope to high side of con-
trast control (pin 2 and 'T of V108), and the low side to 
chassis. 

(c) Apply - 3.0 volts D.C. bias to lug 4 of S103 (See sketch 
"Variable Bias Control"). Contrast control should be 
set in the maximum counter-clockwise position. 

(d) With the generator sweep set at zero, connect an elec-
tronic voltmeter between lug 2 of S103 and chassis. 
Adjust the output of the generator to obtain a reading of 

2 volts D.C. on the meter. 

(e) Set generator to sweep from 20 mc. to 30 mc. 

(f) Connect marker generator to sweep generator output 
leads and adjust to provide markers that appear in the 
curve (see nominal overall I. F. response curve). 

(g) Observe curve and position of markers (see nominal 
overall I. F. response curve). Slight deviation in shape 
from the nominal response curve is permissible, but if 
any great deviation is noted, it will be necessary to re-
align the I. F. Amplifier. 

2. Alignment, I. F. 1 Tuner Assembly (with eledronic voltmeter): 

(1) Connect - 3.0 Volts D.C. bias supply to lug 4 of S103. 

(2) 

(3) 

Connect signal generator "hot" lead through a 1000 
mini. capacitor to TP-1 (wire protruding from tuner 
directly adjacent to the oscillator mixer tube V2) and 
ground lead to the R. F. tuner case. 

Connect high side of Electronic Voltmeter to lug 2 of 
S103 and low side to chassis. 

(4) Set signal generator to 25.0 mc. and adjust bottom of 

To Lullene 

To minus (-) of 4 1/2 trEtfit t 

To chassis ground and plus (+) of 
4 1/2 V. Battery 

5000 Ottnt Control only. Part No. 144260 

VARIABLE BIAS CONTROL ASSEMBLY 

(8) 

T103 for maximum meter deflection, limiting meter 
deflection to 2 volts D.C. by adjusting input attenuator. 

Set signal generator to 23.3 mc. and adjust bottom of 
T102 for maximum D.C. meter indication. Adjust sig-
nal generator amplitude to make this peak indication 

approximately 2 volts D.C. 

-(6) Reset signal generator to 21.9 mc. and adjust the top 
of T102 for minimum D.C. meter deflection. Signal 
generator amplitude must be sufficiently high to pro-
duce a definite null. Meter must read at least 0.5 

volts at null. 

(7) 

(8) 

Repeat steps 5 and 6. 

Next set signal generator to 25.2 mc. and adjust bot-
tom of T101 for maximum meter indication, limiting 
output of generator so peak reading will not exceed 2 
volts D.C. 

(9) Reset signal generator to 24.65 mc. Connect a 500 
ohm resistor in series with a 500 mmf. capacitor from 
TP-2 (wire protruding from the tuner through the in-
sulated eyelet between the brass adjusting screws) on 
the R. F. Tuner to the Tuner case. Adjust 
L101 for maximum meter deflection, but limit output 
of generator so this reading does not exceed 2 volts 
D.C. Remove the 500 ohm resistor and the 500 mmf. 
capacitor. 

(10) Set signal generator to 24.85 mc. Connect the 500 ohm 
resistor and the 500 mmf. series capacitor across 
L101 and adjust mixer output (L9) on R. F. Tuner for 
maximum meter indication. Adjusting amplitude of 
signal generator to make this maximum indication ap-
proximately 2 volts D.C. Remove the 500 ohm re-
sistor and the 500 mml. capacitor. 

(11) Check sensitivity. The input for 2 volts D.C. output 
and zero bias should not exceed 150 microvolts at 
24.85 mc. with a generator internal resistance of 1.5 
ohms or less, and the local oscillator set to properly 
tune in channel 5. 

(12) Remove the signal generator and electronic voltmeter. 

219 MC 

3.3 IRC 

24.651e 
  25.2I1C 
1 

25 MAC 

NOMINAL OVERALL I. F. RESPONSE CURVE 
NOTE: Response as Seen by Means e Sweep Generator 

26 414C - 

100% 

65% 

SOUND ALIGNMENT 

1. Connect crystal controlled 4.5 mc. 400 cycle amplitude 
modulated signal, modulated 30% or greater, to lug 2 of 
S103 and chassis. 

2. Connect high side of scope through detector probe to the 
picture tube cathode (pin 11). Connect low side of scope to 
chassis. Adjust 4.5 mc. trap, L105 for minimum 400 cycle 
deflection on scope. 

3. Connect electronic voltmeter to lug 2 of ratio detector, 
V106, and adjust 4.5 mc. sound take-off (L110) and bottom 

of ratio transformer (T107) for peak reading on voltmeter. 
Adjust input to make this peak reading 4 volts. 

4. Adjust input to obtain 12 volts output. Transfer electronic 
voltmeter to junction of R167 and C153 (refer to Schematic 
Wiring Diagram). Adjust top of T107 for zero balance on 
electronic voltmeter. 

5. Recheck steps 2, 3 and 4. 

6. Remove input signal, scope and electronic voltmeter. 

HORIZONTAL HOLD ADJUSTMENT 

1. Tune in a local television signal and adjust contrast control 
for normal picture. 

2. Connect electronic voltmeter between TP-3 (green lead) 
and chassis. 

3. Short TP-4 (orange lead) to chassis and adjust electronic 
voltmeter to zero. 

4. Remove short from TP-4. Do not change zero on elec-
tronic voltmeter. 

5. Connect a 0.1 mfd. plus 20%, 600 volt capacitor between 
TP-5 (red lead) and chassis. 
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6. Adjust Horizontal Hold control for zero reading on the 
meter. 

7. Remove the 0.1 mid, capacitor from TP-5 and chassis. 
Do not disturb setting of horizontal hold control. 

8. Adjust Horizontal Stabilizer coil ( L108) for zero reading 
on the meter. 

9. Remove electronic voltmeter from TP-3. 

10. Check horizontal pull- in range. The pull- in range should 
be approximately 50° of the controls rotation. 
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UHF ALIGNMENT 

NOTES: 

1. Remove the UHF Converter from the VHF receiver 

chassis. 

2. Disengage the toggle coupling from the switch throw arm 

on the front of the UHF chassis. 

To accomplish this: - 

a. Turn the UHF tuning control clockwise until the pin 
located on the rear of the drive pulley is free from the 

toggle coupling. 

b. Turn the switch throw arm to a vertical position to dis-
engage fork of toggle coupling. 

c. Turn the toggle coupling counter-clockwise to a verti-
cal position so that it does not interfere with the move-
ment of the drive pulley. 

d. Turn the switch throw arm counter- clockwise to the 
UHF position; top contact blade on switch rotor must 

contact and center on the two top switch fingers with 
the red wires attached. Leave switch in this position 

while aligning. 

3. Connect the output leads of the UHF converter to the R- F 

input terminals of the VHF Tuner. 

4. Connect the B+ and filament leads of the tuner to the VHF 
receiver. Connect UHF Converter chassis to 5- (VHF 

receiver chassis). 

5. Set VHF Tuner to channel 6. 

6. Keep all leads as short as possible. 

7. Alignment should be followed in the order shown. 

I.F. ALIGNMENT: 

1. Set I- F slide switch on the UHF Converter to Channel 6 
(pushed toward the rear of chassis) position. 

2. Connect an electronic voltmeter or oscilloscope across 
the second detector load resistor, R114 on the VHF 
chassis. 

3. Turn on the power. 

4. Apply an 82.5 mc. (amplitude modulated if a scope is 
used) signal to the junction of C2 and C9. 

5. Adjust I- F input coil (T2) for peaking reading on meter 
(or maximum indication on scope). 

Top View, UHF Converter 
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6. Change signal generator frequency to 88.5 mc. and adjust 
I- F output coil (Ti) for maximum reading or indication. 

7. Repeat steps 4 through 6 until maximum readings are ob-
tained. 

8. Remove the generator connections from the junction of 

C2 and C9. 

OSCILLATOR ALIGNMENT: 

1. Connect an electronic voltmeter or scope across the 
second detector load resistor, R114. 

2. Apply a 460 mc. (amplitude modulated when scope is used) 
signal to the UHF antenna terminals through the antenna 
matching network. (See Antenna Matching Network Sketch.) 

TO 50 
GENERATOR oh„s 
50 Ohms 

250 Ohms 

CARBON 
RESISTORS 

HIGH SIDE 

TO UHF ANTENNA 
TERMINALS 

Antenna Matching Network 

LOW SIDE 

3. With the tuner shaft at maximum counter-clockwise 
position, adjust the oscillator trimmer, C13 for peak 
reading on the electronic voltmeter (or maximum indica-

tion on scope). 

4. Set the signal generator to 904 mc. 

5. Rotate the tuner shaft to maximum clockwise position and 
adjust the oscillator end inductor, L13 for maximum read-
ing on the voltmeter (or scope). 

6. Repeat steps 2 through 5 until maximum reading is ob-
tained. 

R-F CIRCUIT ALIGNMENT: 

1. With the signal generator and electronic voltmeter or 
scope connected as for the Oscillator Alignment above, set 
the R-F coupling trimmer, Cl and C2 to minimum capacity 
by turning the screw counter-clockwise. 

2. Set the signal generator to 460 mc. (amplitude modulated 
with scope is used. ) 

3. With the tuner shaft at maximum counter-clockwise po-
sition, adjust the antenna and mixer trimmers, C8 and 
C11 for maximum meter reading (or scope indication). 

UHF ALIGNMENT (Continued) 

4. Reset signal generator to 904 mc. 11. 

5. Rotate the tuner shaft to maximum clockwise position and 
adjust the antenna and mixer end inductors, Li and L2 for 
maximum reading on meter (or scope). 

6. Repeat steps 2 through 5 until maximum reading is ob-
tained. 

7. Reset signal generator to 460 mc. 

8. Turn the tuner shaft to maximum counter- clockwise po-
sition and adjust the coupling trimmer, Cl and C2 for peak 
reading. 

9. Turn the power switch to the "OFF" position. 

10. Disconnect the generator and electronic voltmeter, or 
scope. 

CRITICAL LEAD AND 

R-F TUNER: 

Re-engage the toggle coupling in the pin on the switch 

throw arm and the pin on the drive pulley as follows: 

a. Rotate the tuning control shaft clockwise until the pin 
on the rear of the drive pulley is toward the base of the 
chassis. 

b. 'ham the switch throw arm to a vertical position. 

c. Turn the toggle coupling approximately 45° clockwise 
from a vertical position. 

d. Turn the switch throw arm counter-clockwise until pin 
engages the upper fork on the toggle coupling. 

e. Turn the tuning shaft counter-clockwise and guide the 
pin on the rear of drive pulley into the lower fork of the 
coupling. The coupling is now in the proper operating 
position and when the tuning shaft is turned completely 
counter-clockwise, the switch will be thrown to the 
VHF position. 

12. Replace the UHF Converter on the VHF receiver chassis. 

COMPONENT DRESS VHF RECEIVER CHASSIS 

The brown AGC lead from the terminal board to the tuner 
should be dressed flat down to chassis. 

I-F SECTION: 

The component leads and wires in the video I-F section must be 
kept as short as possible. 

R-F CHOKE: 

The end of the R- F choke L113 which is wired to T103 lug 6, 
shall be as short as possible. 

LEA0Si 

The black wire from T103, lug 4 to chassis must be as short as 
possible. All leads must be kept away from the plates of the 
selenium rectifiers, SR101 and SRI02. Dress the red and blue 

leads oi Audio Output Transformer, T108 away from the high 
voltage shield so they will not be pinched under it. 

COMPONENTS: 

Keep all components, particularly peaking coils, away from 
R121 which is wired between the terminal boards adjacent to 
V110. 

RESISTORS: 

Dress the fuse resistor R142 attached to the terminal board, up 

away from the chassis. On the 396 chassis, dress the two 
150K ohm resistors, R151 and R152, in such a manner as not 
to short against the high voltage shield. 

CAPACITORS: 

The . 006 mfd. capacitor, C138, wired from V114, pin 6, to 
ground lug of C118, should be dressed down close to the chassis. 

The . 005 mfd. capacitor, C162, which is wired from the case 
of R118 through the center lug of RI18A to chassis, must have a 
very short lead on the end wired to the case of R118 so the body 
of the capacitor prevents any shorting to the shield wired to 
R118. 

CONTROLS: 

All controls and the local-distance switch must be kept from 
shorting to the chassis. Make sure the control does not turn 
when the nut is tightened. 

HIGH VOLTAGE SECTION: 

The plate cap of the 1B3GT, V115, should be put on so the lead 
comes away from it in a vertical direction. The vinyl tape that 
is applied to the corona ring should cover the entire outside 
edge of the ring and as much of the sockét area as possible. 

YOKE COUPUNG NETWORK: 

The yoke coupling network, L109, wired from T106 lug 3 to 
V112, lug 1, should be kept away from lug 4 of T106. 

CRITICAL LEAD AND COMPONENT DRESS 

UHF CONVERTER 

As the UHF Converter used in this receiver operates over a range (470 mc. to 890 mc. ) of frequencies that are from approxi-
mately two to four times higher than the highest frequencies encountered in VHF tuners, placement of parts and component lead 
lengths in the circuit have considerable effect upon the performance of the unit. When replacing components or wiring, special note 
should be taken of the position of the part or wire to be replaced, before removal. New parts or wires should be located in the same 
position as those removed. Extremely critical points that require special attention are listed below. 

Capacitors: not exceed 500°F. (260°C). 

C3 The capacitors C3, C6 and C7 in the antenna circuit must 
C6 be placed with their leads as short and direct as possible. 

C9 The capacitors C9 and C10, 3.3 mmf., must be placed 
C10 with their leads as short and direct as possible. 

C12 The capacitor C12, 12 mnif., must be placed with only 
the silvered surface in contact with the lug to which it is 
soldered. They must be at right angles to the inductor. 
In order to avoid burning off the silver plating of the unit, 
the tip temperature of the iron used for soldering should 

C13 When the oscillator trimmer assembly, C13 is soldered 
to the socket contacts, base of trimmer must be firmly 
held flat against ribs in socket body while socket con-
tacts are firmly seated in the socket body so that this 

construction is mechanically rigid. Failure to maintain 
mechanical rigidity in this assembly will result in diffi-
cult alignment and poor oscillator frequency stability. 

C14 Capacitor C14, 2.2 malt, must be placed away from the 
chassis. 

C19 Capacitors C19 and C20, should be dressed up and away 
C20 from the function switch. E
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CHASSIS 396 

CRITICAL LEAD AND COMPONENT DRESS (Continued) 

UHF CONVERTER 

PARTS LIST 
TV CHASSIS 396 (Schematic Parts) 

C21 Capacitor C21, 27 mmf. must be connected with shortest when trimmer screw is adjusted so that the plates are 1/32 Symbol Symbol 
possible leads. inch apart. Plates should overlap 1/8 inch minimum. In order No. Part No. Description No. Part No. Description 

to accomplish this overlap, it may be necessary to decenter the 

C22 Capacitor C22, 1000 mmf. must be oriented so that the parts on the UHF tuner tabs. If so, such decentering should C101 137727-129 Capacitor, 330 mml., 500 v., ceramic C146 144675-2 Capacitor, . 005 mfd., 500 v., disc 
flat side of lug is toward pin 2 on the V2 tube socket, in be equall7 divided between the two parts. C102 39001-17 Capacitor, . 05 mfd., 600 v., paper ceramic 
order that the lug may be bent over to the socket contact. C103 144675-2 Capacitor, . 005 mfd., 500 v., C147 154102 Capacitor, 150 mmf., 10%, 3000 v., 
If capacitor is not turned quite far enough when threads OSCILLATOR: disc ceramic ceramic 
first begin to tighten, it may be rotated up to about a 1/2 C104 144675-2 Capacitor, . 005 mfd. , 500 v. , disc C148 Part of L109 Capacitor, . 1 mfd., 200 v., paper 
turn further by application or greater torque to wrench. a. The oscillator plate strap A-154740 (CO2) must be as- ceramic C149 137727-133 Capacitor, 68 mmf., 10%, 500 v. , 
Care should be exercised to prevent stripping threads by sembled with its bottom edge (as viewed from bottom of C105 144675-14 Capacitor, . 001 mfd., 500 v., ceramic 
turning too far, chassis) resting on the tube socket ribs and with the plane disc ceramic C150 144675-6 Capacitor, . 004 mfd., 500 v. i disc 

of part of the piece joining the two socket contacts per- C107 144675-2 Capacitor, . 005 mfd., 500 v., C150 Capacitor, . 004 mfd. , 500 v. I ceramic 
RESISTOR: pendicular to chassis. In order to realize this condition, disc ceramic C151 154103 Capacitor, 5 mfd., 50 v. Electrolytic 

socket contacts must be firmly seated down against body C108 144675-14 Capacitor, . 001 mfd., 500 v., C152 137727-129 Capacitor, 330 mmf., 14, 500 v., 
R5 The resistor R5, 10,000 ohm, must be placed away from of socket and "ears" on this piece must be inserted their disc ceramic ceramic 

the chassis, full length into holes in socket contacts. Solder should be C109 144675-2 Capacitor, . 005 mfd., 500 v., C153 144674-14 Capacitor, . 001 mfd., 500 v., *disc 
flown between socket contact and the piece for full length disc ceramic ceramic 

CHOKES: of socket contact, in order to avoid possibility of inter- C110 144675-2 Capacitor, . 005 mid.,500 v., C154 144675-2 Capacitor, . 005 mfd., 500 v., disc 
mittent contact between socket contact and edge of this disc ceramic ceramic 

LA The chokes L4 and L6 must be placed away from the piece extending beyond "ears". Tab should be soldered C111 144675-14 Capacitor, . 001 mid., 500 v., C155 154104 Capacitor, 10 mfd., 50 v., Electrolytic 
L6 chassis, flat against end of C12. disc ceramic C156 39001-13 Capacitor, . 0' mfd., 600 v., paper 

C112 137727-135 Capacitor, 10 mmf., 10%, 500 v., C157 39001-80 Capacitor, . 02 mfd., 600 v., paper 
LEADS: b. A dummy plug with hardened steel pins should be inserted ceramic C158 Part of L112 Capacitor, 47 mmf., mica 

in the oscillator socket before components are placed and C113 137727-103 Capacitor, 5 minf., 10%, 500 v., C159 Part of T102 Capacitor, 68 mmf., 10%, 500 v. 
a. The B+ and heater leads leaving the oscillator radiation soldered to socket lugs, to insure alignment of contacts. ceramic C160 Part of T107 Capacitor, 10 mmf. 

shield should be dressed down flat against the R-F C114 39001-19 Capacitor, . 1 mfd., 600 v., paper C161 Part of T107 Capacitor, 100 mmf. 
chassis. CRYSTAL HOLDER: C115 154157 Capacitor, . 5 mfd., 25 v., paper C162 144675-2 Capacitor, . 005 mfd., 500 v., 

C116 154100-4 Capacitor, 2.2 mmf., 500 v., ceramic disc ceramic 
b. The short red lead joining slide switch terminal and ter- When soldering connections to the crystal holder termi- C117 137727-126 Capacitor, 33 mmf., 10%, 500 v., R101 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. 

minal on I-F output transformer should be dressed in nais, allow solder to flow between eyelet and terminal proper ceramic R102 39375-63 Resistor, 3900 ohm, 5%, 1/2 w. 
form of loop, up and away from chassis, to insure a consistent electrical connection. C118A 154099 Capacitor, 100 mfd., 300 v. 11103 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 

C118B Capacitor, 10 mfd., 300 v. Electro- R104 39374-9 Resistor , 47 ohm, 10%, 1/2 w. 
c. The red lead joining the crystal holder terminal and slide FUNCTION SWITCH: C118C Capacitor, 200 mfd., 200 v. lytic R105 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 

switch terminal should be as short and direct as possible, C118D Capacitor, 30 mfd., 150 v. J R106 39375-73 Resistor, 10,000 ohm, 5%, 1/2 w. 
and dressed down against the chassis. There should be The function switch must have all VHF position contacts C119 144675-2 Capacitor, . 005 mfd., 500 v., f107 39374-9 Resistor, 47 ohm, 10%, 1/2 w. 
no excess lengths to be looped or doubled up, fully and firmly made and all UHF position contacts fully disc ceramic R108 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 

broken when the UHF tuner shaft is at full counter-clockwise C120A 154098 Capacitor, 200 mfd., 150 v. t Electro- R109 39375-75 Resistor, 12,000 ohm, 5%, 1/2 w. 
R-F COUPLING TRIMMER: rotation. All VHF position contacts must be fully broken and C120B Capacitor, 5 mfd., 150 v. I lytic R110 39374-15 Resistor, 150 ohm, 10%, 1/2 w. 

all UHF position contacts must be fully and firmly made at C121 39001-19 Capacitor, . 1 mid., 600 v., paper R111 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 
Plates forming the R-F coupling trimmer (Cl and C2) 7 1/2° or more from full counter-clockwise rotation as tuner C122 137727-131 Capacitor, 220 nunf., 10%, 500 v., f112 39374-56 Resistor, 390,000 ohm, 10%, 1/2 w. 

must be placed so that the plates are parallel in both planes shaft is rotated in a clockwise direction. ceramic R113 39374-67 Resistor, 1.8 megohm, 10%, 1/2 w. 
C123 39477-39 Capacitor, . 0047 mfd., 600 v., R114 39375-67 Resistor, 5600 ohm, 5%, 1/2 w. 

PARTS LIST 
C124 137727-26 

molded paper 
Capacitor, 22 mmf., 10%, 500 v., 

R115 
f116 

39374-61 
39374-65 

Resistor, 1 megohm, 10%, 1/2 w. 
Resistor, 1.5 megohm, 10%, 1/2 w. 

TV CHASSIS 396 (Schematic Parts) ceramic R117 39374-69 Resistor, 2.2 megohm, 10%, 1/2 w. 

C125 

C126 

39001-17 

39477-39 

Capacitor, . 05 mid., 600 v., paper 

Capacitor, . 0047 mid., 600 v., 
molded paper 

R118A 
R118B 
R119 

154085 

Part of L104 

Control (Contrast), 2500 ohm 
Control (Volume), 1 megohm(Assembly 

Resistor,- 8200 ohm, 10%, 1/2 w. 
Symbol 
No. Part No, 

1 
! 

Description , 
Symbol 
No. 

I 
Part No. Description 

11 t C127 39477-39 Capacitor, . 0047 mfd., 600 v., R120 39374-131 Resistor, 33,000 ohm, 10%, 1 w. 
R149 39374-77 Resistor, 4.7 megohm, 10%, 1/2 w. , L110 154183 I Coil, Sound Take Off molded paper R121 39375-361 Resistor, 4700 ohm, 5%, 2 w. 
R150 39374-77 Resistor, 4.7 megohm, 10%, 1/2 w. , L111 154799 ' Choke, Filter (used on SP 101) C128 39477-41 Capacitor, .p1 mfd., 600 v., R122 Pet of L106 Resistor, 6800 ohm, 10%, 1/2 w. 
R151 39374-139 Resistor, 150,000 ohm, 10%, 1 w. • L112 154221-5 Yoke, Deflection molded paper R123 Part of L107 Resistor, 3300 ohm, 10%, 1/2 w. 
R152 39374-139 Resistor, 150,000 ohm, 10%, 1 w. i L113 154376 Coil, R. F. Choke 10%, 1/2 
R153 39374-26 Resistor, 1200 ohm, 10%, 1/2 w. L114 154799 Choke, Filter (used on SP 103) 

C129 39001-11 Capacitor, . 005 mfd., 600 v., paper R124 39374-37 Resistor, 10,000 ohm, w. 

R154 
R155 

39374-34 
154093 

Resistor, 5600 ohm, 10%, 1/2 w. ,;  
! 

Control, Horizontal Hold (120,000 ohm) , 
T101 
TIO2 

155174 Transformer, 1st. I. F. , 
155173 Transformer, 2nd. 1.F. 

C130 39477-45 Capacitor, . 047 mfd., 600 v., 
molded paper 

R125 
R126 

39374-57 
39374-69 

Resistor, 470,000 ohm, 10%. 1/2 w.  
Resistor, 2.2 megohrn, 10%, 1/2 w. 

R156 39374-50 Resistor, 120,000 ohm, In, 1/2 w. T103 155179 ! Transformer, Diode I. F. C131 39477-45 Capacitor, . 047 mfd., 600 v., R127 39374-59 Resistor, 680,000 ohm, 10%, 1/2 w. 

R157 39374-34 Resistor, 5600 ohm, 10%, 1/2 w. ; T104 154105-1 ; Transformer, Vertical Blocking Osc. molded paper R128 39374-29 Resistor, 2200 ohm, 10%, 1/2 w. 

R158 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. ! T105 154106 ! Transformer, Vertical Output C132 144675-2 Capacitor, . 005 mfd., 500 v., R129 39374-146 Resistor, 560,000 ohm, 10%, 1 w. 

R159 39374-121 Resistor, 4700 ohm, 10%, 1 w. T106 154069-1 ! Transformer, Horizontal Output disc ceramic R130 39374-41 Resistor, 22,000 ohm, 10%, 1/2 w. 

R160 154083 Control, Horizontal Centering (50 ohm) T107 154108 I Transformer, Ratio Detector C133 154097 Capacitor, 20 mfd., 450 v., Electrolytic R131 39374-35 Resistor, 6800 ohm, 10%, 1/2 w. 

R161 39303-12 Resistor, 2.2 ohm, 10%, 1/2 w. T108 I 154109-1 , Transformer, Audio Output C135 154096 Capacitor, 140 mfd. , 150v. I Electrolytic R132 39374-31 Resistor, 3300 ohm, 10%, 1/2 w. 
Wire Wound T109 154720 Transformer, Filament C136 137727-132 Capacitor, 1000 nunf., 10%, 500 v., f133 39374-41 Resistor, 22 000 ohm 10%, 1/2 w. 

R162 39374-15 Resistor, 150 ohm, 10%, 1/2 w. CA102 132300-6 Cable di Plug Assy. , Power ceramic R134 39374-37 Resistor, 10,000 ohm 10%, 1/2 w. 
R163 39374-29 Resistor, 2200 ohm, 10%, 1/2 w. SW101 Part of R118B Switch, ON-OFF (Power) C137 137727-132 Capacite, 1000 mmf., 10%, 500 v., R134 154087 Control, Vertical Ho) (850,000 ohm) 
R164 39374-18 Resistor, 270 ohm, 10%, 1/2 w. SW102 154115 Switch, A. G. C. Control ceramic R136 39374-31 Resistor, 3300 ohm, ,0%, 1/2 w. 
R165 39375-73 Resistor, 10,000 ohm, 5%, 1/2 w. SP101 138762-7 Speaker, P. M. (5-1/4") C138 39001-78 Capacitor, . 006 mfd., 600 v., paper R137 39374-28 Resistor, 1800 ohm, 10%, 1/2 w. 
R166 
R167 

39375-73 
39374-43 

Resistor, 10,000 ohm, 5%, 1/2 w. 
Resistor, 33,000 ohm, 10%, 1/2 w. 

SP103 138762-7 Speaker, P.M. (5-1/4") 
S101 154178 , Cable & Connector Assy. , (used with 

C139 
C140 

39001-76 
39477-52 

Capacitor, . 003 mfd., 600 v., paper 
Capacitor, mid., 1000 v., 

R138 
R139 

154086 
39374-14 

Control, Height (5 megohm) 
Resistor, 120 ohm, 10%, 1/2 w. 

R168 39374-27 Resistor, 1500 ohm, 10%, 1/2 w. I SP103) 
.001 

R169 39374-43 Resistor, 33,000 ohm, 10%, 1/2 w. S102 154113 ! Socket, Test (Connector) 
molded paper R140 154088 Control, Vertical Linearity (750 ohm) 

R170 154095 Control, Brightness (5 megohm) P101 154243 ! Plug, Speaker Cable (used with SP103) C141 39001-13 Capacitor, . 01 mfd., 600 v., paper R141 154084 Resistor, 8700 ohm, 5%, 5 W. Wire Wound 

R171 
L101 

154094 
155178 

Control, Focus (1.5 megohm) 
Coil, Converter I. F. 

P102 154125 Plug, Interlock 
SR101 154112 Selenium Rectifier 

C142 137727-134 Capacitor, 75 mmf., 10%, 500 v., 
ceramic 

R142 154089 Resistor, 7.5 ohm, 10%, 5 W. Wire Wound 
(Fuse type) 

L102 154171 Coil, Video Peaking (168 microhenry, 5%) SR102 154112 Selenium Rectifier C143 137499-30 Capacitor, 3900 mmf., 10%, 500 v., R143 39374-17 Resistor, 220 ohm, 10%, 1/2 w. 

L103 154184 Coil, Video Peaking (335 microhenry, 5%) CR101 154111 Crystal (1N64) mica R144 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 

L104 154194 Coil, Video Peaking (412 microhenry, 5%) C0101 155049 Terminal Boards & Bracket Assy. , C144 137499-31 Capacitor, 390 minf., 10%, 500 v., R146 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. 

L105 154158 Trap, (4.5 megacycle) 1 Antenna (VHF, UHF) mica R147 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. 
L106 154206 Coil, Video Peaking (106 microhenry, 5%) C01021 154114 Connector C145 137499-34 Capacitor, 560 mmf. , 10%, 500 v. , mica R148 39374-41 Resistor, 22,000 ohm, 10%, 1/2 w. 
L107 154176 Coil, Video Peaking (840 microhenry, 5%) C0103 , 154114 Connector 
L108 154220 Coil, Horizontal Oec. C0104 ! 154114 1Connector 
L109 154156 Network, Yoke Decoupling 

I I 
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UHF CONVERTER 

Symbol 
No. Part No. 

154256 
154275-1 
154253 
154190 
154255-2 
154318 
f54349-1 
154349-2 
154266-1 
155052 

154276-2 

154180 

154181 

155102-1 
154124 
153424-3 

154122-1 
154134 

154259 
154260 

154264 
154268 

153109-2 
39012-102 
39012-95 
39012-96 
154073 
39012-115 
155298 
153580 

1154257-2 

TV CHASSIS 396 

Description 
Symbol 
No. 

Block, Chassis Mtg. 
Bracket (frame), Deflection Yoke Mtg. 
Bracket, Deflection Yoke Mtg. 
Bracket, Tuner Mtg. 
Bracket, Picture Tube Stop 
Cable, Shielded ( 18" long) Twin Lead 
Cable, Shielded (9" long) 
Cable, Shielded (6-1/2" long) 
Channel (Rubber 3"), Picture Tube Strap 
Channel (Rubber 3/4"), Picture Tube 
Stop Bracket 

Channel (Rubber 10 5/16"), Deflection Yoke 
Assy. 

Coil (High Voltage), Horizontal Deflection 
Assy. 

Coil,(Primary), Horizontal Deflection 
Assy. 

Connector, Picture Tube Anode 
Coupling Shaft Width Control 
Cushion (Rubber, 1/6" x 1-1/4" x 23"), 
Picture Tube 

Grid Cap (V114) 
Grommet (Rubber, 4 used) Tube Mtg. 
(V105, V113) 

Insulator, Antenna Lead 
Insulator (1-3/16" x 1-7/32" Phenolic), 
Controls 

Insulator, Interlock 
Insulator (1-13/16" x 19/32" x 1/16" Arm-

¡te), R. F. Tuner Shaft 
Ion Trap 
Iron Core 
Iron Core 
Iron Core 
Iron Core, Horizontal Deflection Assy. 
Iron Core 
Key, Centering Control Shaft 
Nut (Wing), Deflection Yoke 
Picture Tube Rest (2 used) 

Symbol 
No. 

Part No. 

154314 
154075 
154129 
154079-1 

154119 

155299 
154267 
154077 

155027 
154152 
154195 
39008-37 
149572 

149572 

154148-2 
154203 
154192 
154092 
154117 
154146 
154131 
154130 
154127 
149671 
154072 
154071 
154120 

154205 
154170 
154116 
91595-1 
154140 
149180 

Description 

Plate (Bearing), R. F. Tuner Shaft 
Plate, Horizontal Width Control 
Plate, Tube Mtg. (V105, V113) 
Ring, (Retaining, 3 used), Width Control 
Shaft Assy. 

Ring ( Retaining), Centering Control 
Shaft Key 

Shaft, Centering Control 
Shalt, Width Control 
Shaft, Width Control (Horizontal 
Deflection Assy. ) 

Shaft, R. F. Pentode Assy. 
Shielded Corona 
Shield, High Voltage 
Shield (Spiral) R. F. Tuner Assy. 
Sleeving (36" Lengths), Plate Lead V113, 
6-1/2" long 

Sleeving (36" Lengths), Anode Lead 4" 
long 

Socket & Cable Assy. , Picture Tube 
Socket, Tube (V113) 
Socket, Tube (V105) 
Socket, Tube (V115) 
Socket, Tube (V110) 
Socket, Tube (V101, V102, V103, V107) 
Socket, Tube (V109, V111, V114) 
Socket, Tube (V112) 
Socket, Tube (V104, V106, V108) 
Spring (Grounding), Deflection Yoke Assy. 
Spring (Clip), Horizontal Deflection Assy. 
Spring (Strap), Horizontal Deflection Assy. 
Spring, Horizontal Centering Control 
Shaft 

Strap, Picture Tube 
Terminal Board, Horizontal Deflection Assy. 
Tuner, R. F. Pentode Assy. 
Washer ( Flat), Width Control Shaft 
Washer (Protruded), Controls 
Washer (Spring), Width Control Shaft 

Final Assembly and Cabinet-Model EU-17TOLU (Chassis 396) 

Part No. 

154377 
154965 
154974 
154222-3 
132300-6 
153751 
144600 
154216-1 
154214-1 

154215-1 

Description 
Symbol 
No. Part No. Description 

Antenna Assy. , VHF 
Antenna Assy. , UHF 
Back & Power Cable Assy. 
Cabinet 
Cable gi Plug Assy. , Power 
Clip (4 used), Window Retainer 
Grille Cloth 
Knob, Contrast 
Knob ( Large), Tuning, 
UHF Rd VHF 

Knob (Small), Tuning, VHF 

154841-1 
154217-1 
154265 
154270 

154154 
154313 
154347-1 
145211-22 
154334-1 
154101 

Knob (Small), Tuning, UHF 
Knob, Volume 
Knob, Local-Suburban-Distance 
Knob, Controls (Vertical-
Horizontal, Holds) 

Mask, Window 
Nail, Channel Indicator 
Name Plate, Crosley 
Nut (Wing), Speaker Mtg. 
Screw, Chassis Mtg. 
Window, Tempered Glass 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

Cl 153835 Stator, R. F. Coupling Trimmer R5 39374-37 Resistor, 10,000 ohm, 10%, 1/2 w. 
C2 151890 Rotor, R. F. Coupling Trimmer R8 39374-24 Resistor, 820 ohm, 10%, 1/2 w. 
C3 152997-1 Capacitor, 2.2 mm!., 10%, 500 v., R7 39374-217 Resistor, 22,000 ohm, 10%, 2 w. 

ceramic R8 39374-19 Resistor, 330 ohm, 10%, 1/2 w. 
C5 152997-8 Capacitor, . 68 mmf., 10%, 500 v., R9 39374-11 Resistor, 88 ohm, 10%, 1/2 w. 

ceramic R10 39374-133 Resistor, 47,000 ohm, 10%, 1 w. 
C6 152997-3 Capacitor, 1.5 mm!., 10%, 500 v., R11 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 

ceramic R12 39374-12 Resistor, 82 ohm, 10%, 1/2 w. 
C7 144875-27 Capacitor, 100 mml., 500 v., disc Li Part of C8 Inductance 

ceramic L2 Part of C11 Inductance 
C8 151880-2 Capacitor, . 8-6.5 mmf. L3 148936-2 Choke (. 82 microhenry) 
C9 152997-4 Capacitor, 3.3 mmf., 10%, 500 v., IA 154847 Choke (. 143 microhenry) 

ceramic L5 154788 Choke, Oscillator Plate 
C10 152997-4 Capacitor, 3.3 mmf., 10%, 500 v., (.182 microhenry) 

ceramic 111 153286 Choke, Oscillator Cathode 
C11 151880-2 Capacitor, . 8-8.5 mmf. (.512 microhenry) 
C12 155077-1 Capacitor, 12 mmf., 5%, 500 v., L7 151912 Choke & Resistor Assembly 

ceramic L8 148936-4 Choke (1.2 microhenry) 
C13 154777-1 Capacitor, 2-7 mm!. L9 154788 Choke (. 182 microhenry) 
CI4 152997-1 Capacitor, 2.2 mmf., 10%, 500 v., L10 148936-4 Choke (1.2 microhenry) 

ceramic L11 154789 Coil (. 105 microhenry) 
C15 152997-8 Capacitor, 68 mm!., 10%, 500 v., L12 154711 Inductuner 

ceramic L13 Part of C13 Inductance 
C16 152997-8 Capacitor, 68 minf., 10%, 500 v., Ti 154760 Transformer, I. F. Output 

ceramic T2 154759 Transformer, I. F. Input 
C17 137727-66 Capacitor, 18 mmf., 10%, 500 v., SW1 154721 Switch, Function 

ceramic SV/2 154728 Switch, Slide 
C18 

C19 

C20 

137727-129 

137727-129 

137727-129 

Capacitor, 330 mmf., 10%, 500 v., 
ceramic 

Capacitor, 330 mm!., 10%, 500 v., 
ceramic 

Capacitor, 330 mmf., 101, 500 v., 

SW2 
CAL 

CA2 

154727 Switch, Body 
Transmission Line (300 ohm), 
6-3/4" long 

Transmission Line (300 ohm), 
5-7/8" long 

ceramic CO1 154781 Terminal Board, UHF Antenna 
C21 137727-136 Capacitor, 27 mmf., 10%, 500 v., CO2 154740 Strap, Oscillator Plate 

ceramic CR1 151871 Crystal, Germanium 
C22 154808 Capacitor, 1000 mmf., 500 v. 154758 Arm & Hub Assembly, Function Switch 
C23 144675-27 Capacitor, 100 mmf., 500 v., 154803 Cotter Pin (External) 

ceramic 39012-111 Iron Core 
C24 137727-104 Capacitor, 470 mmf., 10%, 500 v., 137939-1 Pulley, DriverCord Idler 

ceramic 137940-1 Rivet, DriverCord Idler Pulley 
C25 137727-113 Capacitor, 1500 mmf., 10%, 500 v., 151883 Screw (6-32 Nylon) 

ceramic 39311-2 Screw (Set), Arm & Hub Assembly 
C28 152997-2 Capacitor, 1 mmf., 10%, 500 v., 153806 Shield, Inductuner 

ceramic 154677 Shield, Tube (V1) 
RI Part of L12 Resistor, 22 ohm, 10%, 1/2 w. 51752 Spring, Dial Drive Cord 
R2 Part of L12 Resistor, 22 ohm, 10%, 1/2 w. 152053 Socket, Tube (V1) 
R3 Part of L12 Resistor, 390 ohm, 10%, 1/2 w. 152078 Socket, Tube (V2) 
R4 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 

Final Assembly and Cabinet-Model EU-17TOLBU (Chassis 396) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377 Antenna Assy. , VHF 154841-2 Knob (Small), Tuning, UHF 
154965 Antenna Assy. , UHF 154217-2 Knob, Volume 
154974 Back 81, Power Cable Assy. 154265 Knob, Local-Suburban- Distance 
154222-4 Cabinet 154270 Knob, Controls (Vertical-
132300-6 Cable Si Plug Assy. , Power Horizontal, Holds) 
153751 Clip (4 used), Window Retainer 154154 Mask, Window 
145472 Grille Cloth 154313 Nail, Channel Indicator 
154216-2 Knob, Contrast 154347-1 Name Plate, Crosley 
154214-2 Knob ( Large), Tuning 145211-22 Nut ( Wing), Speaker Mtg. 

UHF & VHF 154334-1 Screw, Chassis Mtg. 
154215-2 Knob (Small), Tuning, VHF 154101 Window, Tempered Glass 
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CHASSIS 396 
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SCHEMATIC WIRING DIAGRAM 
UHF CONVERTER 

PARTS UST 
Final Assembly and Cabinet-Model EU-17COLU (Chassis 396) 
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330 
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ANT. 

OUTPUT 
TO 

VHF TUNER 

ve•F 

ROTATES 
ONE POLE 

SHOWN IN UHF POSITION) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377 Antenna Assy., VHF 154841-1 Knob (Small), Tuning, UHF 

154965 Antenna Assy. , UHF 154217-1 Knob, Volume 

154974 Back di Power Cable Assy. 154265 Knob, Local-Suburban- Distance 

154269-1 Cabinet 154270 Knob, Controls (Vertical-

132300-6 Cable & Plug Assy., Power Horizontal Hold) 

153751 Clip (4 used), Window Retainer 154154 Mask, Window 
154451 Grille Cloth 154313 Nail, Channel Indicator 

154216-1 Knob, Contrast 154347-1 Name Plate, Crosley 
154214-1 Knob ( Large), Tuning, 145211-22 Nut (Wing), Speaker Mtg. 

UHF dt VHF 154334-2 Screw, Chassis Mtg. 

154215-1 Knob (Small), Tuning, VHF 154101 Window, Tempered Glass 
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Final Assembly and Cabinet-Model EU-17COLBU (Chassis 396) 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

154377 Antenna Assy. , VHF 154841-2 Knob (Small), Tuning, UHF 
154965 Antenna Assy. , UHF 154217-2 Knob, Volume 
154974 Back di Power Cable Assy. 154265 Knob, Local-Suburban-Distance 
154269-2 Cabinet 154270 Knob, Controls (Vertical-
132300-6 Cable & Plug Assy., Power Horizontal, Hold) 
153751 Clip (4 used), Window Retainer 154154 Mask, Window 
154452 Grille Cloth 154313 Nail Channel Indicator 
154216-2 Knob, Contrast 154519-2 Name Plate, Crosley 
154214-2 Knob ( Large), Tuning, 145211-22 Nut (Whig), Speaker Mtg. 

UHF & VHF 154344-1 Screw, Chassis Mtg. 
154215-2 Knob (Small), Tuning, VHF 154101 Window, Tempered Glass 
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SCHEMATIC WIRING DIAGRAM-CHASSIS 396 
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CHASSIS 396 
SUBIEC T: TO ADD ALIGNMENT PROCEDURE AND PARTS LIST FOR ONE TUBE CONVERTER PART NO. 
(155499) 

Chassis 396, Code letter C incorporates the one tube converter, part no. 155499. Chassis 396 coded prior 
to Code letter C use converter, Part No. 154848. 

ALIGNMENT PROCEDURE 

Oscillator Alignment: 

1. Connect an electronic voltmeter or scope across the second detector load resistor, R114. 
2. Turn on the power. 
3. Apply a 460 mc. (amplitude modulated when scope is used) signal to the UHF antenna terminals through the 

antenna matching network ( Fig. 3). 

Turn out the adjusting screw of the mixer circuit trimmer C4 so that the flat side of the head is 5/8" above 
the chassis before aligning oscillator. 
With the tuner shaft at maximum CCW position, adjust the oscillator trimmer, C18 for peak reading on the 
electronic voltmeter (or maximum indication on scope). 

6. Set the signal generator to 904 mc. 
7. Rotate the tuner shaft to maximum CW position and adjust thé oscillator end inductor, L4 for maximum 

reading on the voltmeter (or scope). 
8. Repeat steps 3 through 6 until maximum reading is obtained. 

R. F. Circuit Alignment: 

With the signal generator and electronic voltmeter or scope connected as for the Oscillator Alignment 
above, set the R-F coupling trimmer, Cl and C2 to minimum capacity by turning the screw CCW. 

2. Set the signal generator to 460 mc. (amplitude modulated when scope is used). 
3. With the tuner shaft at maximum CCW position , adjust the antenna and mixer trimmers, C3 and C4 for 

maximum meter reading (or scope indication). 
4. Reset signal generator to 904 mc. 
5. Rotate the tuner shaft to maximum CW position and adjust the antenna and mixer end inductors, L2 and L3 

for maximum reading on meter (or scope). 
6. Repeat steps 2 through 5 until maximum reading is obtained.  
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7. Turn the tuner shaft to maximum CW position and adjust the coupling trimmer, Cl and C2 for peak reading 
at 904 MC. 

8. Turn the power switch to the "OFF" position. 
9. Disconnect the generator and electronic voltmeter, or scope. 

10. Re-engage the toggle coupling in the pin on the switch throw arm and the pin on the drive pulley as follows. 
a. Rotate the tuning control shaft clockwise until the pin on the rear of the drive pulley is toward the base 

of the chassis. 
b. Turn the switch throw arm to a vertical position. 
c. Turn the toggle coupling approximate 45u CW from a vertical position. 
d. Turn the switch throw arm CCW until pin 'engages the upper fork on the toggle coupling. 
e. Turn the tuning shaft CCW and guide the pin on the rear of drive pulley into the lower fork of the coupling. 

The coupling is now in the proper ope rating position and when the tuning shaftis turned completely CCW, 
the switch will be thrown to the VHF position. 

11. Replace the UHF Converter on the VHF receiver chassis. 

VHF ANT 
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PARTS LIST 

Symbol 
No. Part No. Description 

Cl 
C2 
C3 
C4 
C5 

C7 

C8 

C9 
C10 
C12 

C13 
C14 
Q15 
C16 
C17 
C18 
C19 
R1 
R2 
R3 
R4 
125 
R6 
117 
R8 
R9 
Li 
L2 
L3 
L4 
L5 

L6 
L7 
L8 
L9 
LIO 
CAI 

COI 
CO2 
Cal 
SW' 

155424 
155508 
151880-2 
151880-2 
155439-1 

156201-1 

156201-1 

152997-9 
152997-10 
156201-1 

152997-6 
152997-8 
152997-4 
152997-1 
152997-8 
155713-1 
152997-11 
Part of Li 
Part of Li 
Part of Li 
39374-61 
39374-61 
39374-61 
39374-218 
39374-136 
39374-37 
154711 
Part of C3 
Part of C4 
Part of C18 
148936-2 

156167 
148936-1 
148936-1 
155510 
148936-2 

154781 
155431 
151871 
154721 
154758 

154735 
154736 
154682 
155427 
155893 

156207 

137939-1 
154738 
155894 
39311-2 
151883 
155898 
153804 
153806 
154677 
152053 
155499 
155895 

Stator, RF Trimmer 
Rotor, RF Coupling Trimmer 
Capacitor, .8-6.5 mml., Trimmer 
Capacitor, .8-6.5 mnif., Trimmer 
Capacitor, 12 mml., 5% 
disc ceramic 

Capacitor, 470 mmf., 2 KV., 
disc ceramic 

Capacitor, 470 innif., 2 KV., 
disc ceramic 

Capacitor, .2 mmf., 500V. 
Capacitor, 4.7 mmf., 10%, 500V. 
Capacitor, 470 mmf., 2 KV., 
disc ceramic 

Capacitor, .68 innif., 10%, 500V. 
Capacitor, 68 mmf., 500V. 
Capacitor, 3.3 mmf., 10%, 500V. 
Capacitor, 2.2 oirai., 10%, 500V. 
Capacitor, 68 mmf., 500V. 
Capacitor, 2-7 mml., Trimmer 
Capacitor, 10 mmf., 10%, 500V. 
Resistor, 22 ohm, 10%, 1/2 W. 
Resistor, 22 ohm, 10%, 1/2 W. 
Resistor, 390 ohm, 10%, 1/2 W. 
Resistor, 1 megohm, 10%, 1/2 W. 
Resistor, 1 megohm, 10%, 1 2 W. 
Resistor, 1 megohm, 10%, 1/2 W. 
Resistor, 27,000 ohm, 10%, 2 W. 
Resistor, 82,000 ohm, 10%, 1 W. 
Resistor, 10,000 ohm, 10%, 1/2 W. 
Inductuner 
Inductance 
Inductance 
Inductance 
Choke, RF (.82 microhenries) 

Choke, RF (. 182 microhenries) 
Choke. RF (.47 microhenries) 
Choke, RF (.47 microhenries) 
Choke, RF (. 145 microhenries) 
Choke, RF (.82 microhenries) 
Antenna Transmission Line 
(300 ohm) 

Terminal Board. UHF Antenna 
Strap, Oscillator Plate 
Crystal, Germanium (1N72) 
Switch, Function 
Arm & Hub Assembly, 
Function Switch 

Arm, Toggle 
Bracket, Idler Pulley 
Bracket, Tube Lock 
Clip & Board Assembly, Crystal 
Eyelet (3 used to hold Rotors 
to Shaft) 

Fisher Hub, Small Knob Shaft, Groove Pin 
& Outer Shaft Assembly 

Idler Pulley 
Plate, Tuner Mounting 
Rotor (3used) 
Screw (2used), Set 
Screw (6-32), Nylon 
Shaft & Stop Assembly, Inductuner 
Shield (Lid), Oscillator 
Shield, Oscillator 
Shield, Tube (6AF4) 
Socket, Tube (V1) 
UHF Converter Complete 
Washer ( lused), Shaft & 
Stop Assembly 
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F-17TOLU 
(Mahogany) 
F-17TOLBU 

(Blond) 

CHASSIS 402 
Models: 
F-17TOLH 
F-17TOLBH 

CHASSIS 402-1 
Models: 
F-17TOLU 
F-17TOLBU 

F-21TOLU 
(Mahogany) 
F-21TOLBU 
(Blond) 

CHASSIS 403 
Models: 
F-21TOLH 
F-21TOLBH 

CHASSIS 403-1 
Models: 

F-21TOLU 
F-21TOLBU 

CHASSIS 404 
Models: 

F-21COLH F-21CDLH 
F-21COLBH F-21 CDLBH 

CHASSIS 404-1 
Models: 

F-21COLU F-21CDLU 
F-21 COLBU F-21CDLBU 

TUBE COMPLEMENT (VHF) 

F-21COLU 
(Mahogany) 
F-21COLBU 
(Blond) 

F-21CDLU 
(Mahogany) 
F-21CPLBU 

(Blond) 

Symbol Tube Function Symbol Tube Function 

VI 6BC5 R-F Amplifier V109 6AL5 Horizontal A.F.C. 

V2 ' 6J6 VHF Oscillator & Mixer V110 6C4 1st Audio Amplifier 

V101 6CB6 1st I-F Amplifier V111 6W6GT Audio Output 

V102 6CB6 2nd I-F Amplifier V112 6AX4 Horizontal Damper 

V103 6CB6 3rd I-F Amplifier V113 6SN7GT Horizontal Oscillator 

V104 12BH7 Vertical Oscillator & Output V114 6BQ6GT Horizontal Output 

V105 6SN7GT Sync. Clipper & Sync. Output V115 1B3GT H.V. Rectifier 

V106 6AL5 Ratio Detector (Sound) V116 17HP4 Picture Tube (chassis 402-1) 

V107 6AU6 Sound Detector Driver ( 4.5mc.) V116 21MP4,21AP4 Picture Tube (chassis 403-1) 

V108 6AH6 Video Amplifier V116 21ZP4A Picture Tube (chassis 404-1) 

rott ANT.  

TUBE COMPLEMENT (UHF Converter) 

Symbol Tube Function 

VI 6AF4 UHF Oscillator 

POWER SUPPLY: 117 volts, 60 cycle, a.c. 

POWER CONSUMPTION: 145 watts. (VHF) 
150 watts. (UHF) 

AUDIO POWER OUTPUT: 1.4 watts maximum. 

BLOCK DIAGRAM: 
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r CAYYNXE LU 
Tu.? 
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ANTENNA INPUT IMPEDANCE: 
300 ohms balanced. 

INTERMEDIATE FREQUENCY: 

Video Carrier — 26.4 mc. 

Sound Carrier — 21.9 mc. 
Intercarrier Sound — 4.5 mc. 

UHF Output — Channels 5 or 6. 

DEFLECTION: Electromagnetic. 

FOCUS: Electrostatic, 402 chassis. 

Magnetic, 403 and 404 chassis. 

ION TRAP: Single Permanent Magnet 

HORIZONTAL SCANNING FREQ.: 15,750 c.p.s. 

VERTICAL SCANNING FREQ.: 60 c.p.s. 

FRAME FREQUENCY: 30 c.p.s. 

SCANNING: Interlaced, 525 lines. 

SPEAKER: 

21" Console Models 10" P.M. 
17" and 21" Table Models 51/4" P.M. 

VOICE COIL IMPEDANCE: 3.2 ohms at 400 cycles. 

CAUTION 
HIGH VOLTAGE--Operation of a television receiver with the back open involves a shock hazard. When making ad-
justments other than adjusting the controls at the front panel, all precautions for working near high voltage should 
be exercised. 

HIGH TEMPERATURE OF TUBES--Some tubes in the receiver operate at extremely high temperatures. To avoid 
serious burns, do not touch these tubes while the receiver is operating, or until the tubes have cooled after the set 
is shut off. 

HANDLING OF PICTURE TUBES--Breakage of the picture tube, which contains a high vacuum, may result in injury 
from flying glass. Do not scratch tube face or subject to more than moderate pressure. DO NOT REMOVE OR 
HANDLE THE PICTURE TUBE IN ANY MANNER UNLESS HEAVY GLOVES AND PROTECTIVE GOGGLES ARE 
WORN. Persons not so equipped should be kept away while handling the tube. NEVER GRASP THE TUBE BY THE 
NECK OR ALLOW PRESSURE TO BE EXERTED ON THE NECK. In installation, if the tube sticks or fails to slip 
smoothly through the deflection yoke, investigate and remove the cause of the trouble. DO NOT FORCE TUBE. 

CONNECTING EXTERNAL ANTENNA 

Remove the two wires from the built-in antenna fastened to 
the two screws on the antenna terminal board mounted at 
the rear of the receiver. Tape bare ends of wires from the 

1. ION TRAP ADJUSTMENT: 

built-in antenna. Keep the lead-in from the external an-
tenna away from the power cord and speaker leads. Fasten 
thelead-in wires under the two screws on the antenna termi-
nal board. 

ADJUSTMENTS 

With the ION TRAP positioned close to the base of the pic-
ture tube, and the BRIGHTNESS control at low to medium 
setting, move the trap forward or backward and at the same 
time rotate in either direction until maximum brightness of 
the raster is obtained. Readjust the BRIGHTNESS control 
until the raster is slightly above average brilliance. Adjust 
the FOCUS CONTROL until the line structure of the raster 
is clearly visible. Readjust the ION TRAP again for maxi-
mum brightness. 

There may be two locations on the tube neck where the ION 
TRAP will produce maximum brightness. Never set the 
trap to the forward position, always use the position nearest 
the tube base. 

If there is a shadow in the corners of the raster, be sure 
the ION TRAP is properly adjusted. Do not sacrifice pic-
ture brilliance when adjusting the ION TRAP to overcome 
shadows in corner of picture. If corner shadows are 
present, be sure the DEFLECTION YOKE and CENTER-
ING MAGNET are properly adjusted. 

2. DEFLECTION YOKE AND BRACKET: 

The DEFLECTION YOKE BRACKET should be positioned 
as far forward as possible so that the rubber cushion on the 
front of the bracket rests on the flare of the tube. 

The DEFLECTION YOKE should be positioned as far for-
ward as possible on the picture tube neck and rotated to the 
left or right as required to make the picture parallel with 
respect to the top and bottom of window frame. 

3. FOCUSING MAGNET BRACKET ADJUSTMENT: 

(403 a ea chassis) 

This bracket should be adjusted so that the magnet is 
centered around the neck of the picture tube. Do not remove 
the cardboard spacer between the neck of the tube and the 
magnet. Adjustment can be made after loosening the two 
screws in the sloted holes of the bracket on either side of 
the magnet housing. 

4. CENTERING RASTER: 

If the picture is off center and/or has neck shadow on re-
ceivers using the 402 chassis, rotate either or both 
CENTERING MAGNET levers to the left or right until the 
picture is centered on the screen and is free of neck 
shadow. The CENTERING MAGNET is located on the back 
cover of the DEFLECTION YOKE. On receivers using the 
403 or 404 chassis, move the centering lever (woggle arm) 
up or down or to the right or left. Some of the Focusing 
Magnet Brackets have a sloted head screw or a wing screw 
to lock lever in position. Before adjusting, loosen the 
screw, retighten screw after adjustment is made. To de-
termine the correct picture centering, it may be necessary 
to reduce the size of the picture with the HEIGHT and 
WIDTH adjustments. After makingadjustment of CENTER-
ING MAGNET, readjust ION TRAP. 

5. HEIGHT AND WIDTH ADJUSTMENTS: 

The linearity and corresponding size controls will have to 
be adjusted together and with care to maintain picture sym-
metry. For this reason it is best to use a test pattern 
when making these adjustments. Adjust size of picture to 
fill the screen by means of the HEIGHT, WIDTH, VERTI-
CAL LINEARITY. 

6. VERTICAL LINEARITY ADJUSTMENTS: 

The VERTICAL LINEARITY control has the effect of ex-
panding the picture at an increasing rate from the bottom 
to the top of the picture. Adjustment of this control has the 
greatest effect on the top portion of the picture, some ef-
fect on the middle and very little effect on the bottom of the 
picture. The HEIGHT and FOCUS controls may need re-
adjustments as a result of the change in position of the 
VERTICAL LINEARITY control. 

7. HORIZONTAL HOLD CONTROL 

The HORIZONTAL HOLD CONTROL is adjusted with a 
weak picture to the center of its lock- in range. If the lock-
in range is insufficient or the horizontal sync is unstable, 
see " Horizontal Hold Adjustmenr under "Alignment". 
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CHASSIS 402.402-1  403,403-1,404,404-1  

ADJUSTMENTS (Continued) 

8. VERTICAL HOLD CONTROL: 

The VERTICAL HOLD CONTROL is also adjusted to the 
center of its lock- in range with the contrast control setto 
obtain a weak picture. 

9. FOCUS CONTROL 

Adjust the FOCUS CONTROL for best focus of the vertical 
and horizontal wedges at the center of the test pattern. If 
corner focus is poor, check position of DEFLECTION YOKE 
and ION TRAP. 

10. BRIGHTNESS CONTROL 

BRIGHTNESS CONTROL and CONTRAST control should be 
set to obtain as much shading in the picture as possible. If 
the Brightness control is set too low, the black and grays 
of the picture are black and if set too high, the black and 
grays of the picture will appear light and faded. 

11. LOCAL-DISTANCE (AGC) SWITCH: 

The LOCAL-DISTANCE SWITCH can be set to prevent the 
receiver from overloading in strong signal areas or to re-
duce " snow" in the picture in weak signal areas. In strong 

signal areas, the " LOCAL" (counter-clockwise) position of 
the switch must be used. The second and third positions 

"SUBURBAN" and "DISTANCE" are to be used in medium 
to weak signal areas. Use the position with which the best 
picture is obtained with a minimum of overloading of the 
receiver when the CONTRAST control is advanced. 

12. NOISE GATE CONTROL 

This control makes it possible to obtain improved picture 
stability in the presence of electrical interference (noise), 
when the Local-Distance switch is in the " Suburban" or 
"Distance" position. When the control is turned completely 
counter-clockwise, it is out of the circuit and has no effect. 
Adjust the control by turning it clockwise until the picture 
is stable. The limiting factor of this adjustment is the buzz 

or noise that may be introduced, if the control is turned too 
far in the clockwise direction. 

13. OSCILLATOR ADJUSTMENT USING A TELEVISION SIGNAL 

Do not make any adjustments on the two oscillator adjust-
ing screws unless the FINE TUNING control range is in-
sufficient to properly tune- in the station. The adjusting 
screws are accessible through holes In the front of the 
chassis after the tuning knobs are removed. 

To make the adjustment, proceed as follows: 
(a) Turn the receiver on and allow a warm-up period 

of approximately five minutes. 

(b) For stations from channel 13 to channel 7, set the 
Station Selector Switch to the highest channel re-
ceived and adjust the Contrast and Volume control 
for normal sound and picture. Set the Fine Tuning 
Control in the center of its range. 

(c) Usinga small non-metallic screwdriver, adjust the 
slotted head brass screw located above and to the 

right of shaft and above the fiber disc for the 
clearest and sharpest detail in the picture. This 
adjustment will be effective on all channels be-
tween 13 and 7. If other stations are operating in 
this range, it may be necessary to compromise 
slightly on the high channel adjustment so the other 
channels may be properly tuned- in. 

(d) For Stations on channel 6 and below, set the station 
Selector Switch to the channel received closest to 
channel 6 and adjust the Contrast and Volume con-
trol for normal sound and picture. Set the Fine 
Tuning control in the center of its range. 

(e) Using a small non-metallic screwdriver, adjust the 
slotted head brass screw located below the shaft 
for the clearest and sharpest detail in the picture. 
This adjustment will effect all channels between 6 
and 2. 

I. F. ALIGNMENT 

All lead connections from the signal generator and wobbulator must be shielded. Keep the exposed ends and ground leads as 
short as possible (about one inch). Always locate the ground lead connections as close as possible to their respective " hot" 
leads in the television receiver chassis. The wobbulator, signal generator output, and contrast control must be kept low 
enough to prevent overloading the television receiver circuits. 

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to 
the receiver unless an isolation transformer is used between the power line and the receiver. DO NOT 
GROUND THE RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED. 

I. To Check I. F. Alignment on Oscilloscope: 

(a) Lift the shield of the Oscillator-Mixer tube V2 
sufficiently to clear the socket ground clips. Con-
nect sweep signal generator " hot" lead to the un-
grounded tube shield and generator ground lead to 
the tuner chassis. 

(b) Connect high side of oscilloscope to high side of 
contrast control (pin 2 and 7 of V108), and the low 
side to chassis. 

(c) Apply -3.0 volts D.C. bias to I- F Bias line (See 
sketch " Variable Bias Control"). Contrast control 
should be set in the maximum counter-clockwise 
position. 

(d) With the generator sweep set at zero, connect an 
electronic voltmeter between top of detector load 
resistor, R116 and chassis. Adjust the output of 
the generator to obtain a reading of 2 volts D.C. on 
the meter. 

(e) Set generator to sweep from 20 mc. to 30 mc. 

(f) Connect marker generator to sweep generator out-
put leads and adjust to provide markers that ap-
pear in the curve. 

(g) Observe curve and position of markers (see nomi-
nal response curve). Slight deviation in shape from 
the nominal response curve is permissible, but if 
any great deviation is noted, it will be necessary to 
realign the I-F Amplifier. 

ADJUSTMENTS (Continued) 

‘1*- 1-F Bas Line 

czzzt 
To minus (-) of 4 1,2 v. Battery -e 

and plus (+) of 4 1/2 V. 
Battery 

5000 Ohm Control only, Part No. 144260 

VARIABLE BIAS CONTROL ASSEMBLY 

2. Alignment, I. F. & Turner Assembly (with electronic 

voltmeter): 

(a) Connect - 3.0 Volts D.C. bias supply to I- F Bias 

(b) Connect signal generator " hot" lead through a 1000 
mmf. capacitor to TP-1 (wire protruding from tun-
er directly adjacent to the oscillator mixer tube 
V2) and ground lead to the R. F. tuner case. 

(c) Connect high side of Electronic Voltmeter to top of 
detector. load resistor, R116, and low side to chas-
sis; zero meter. 

(d) Set signal generator to 24.4 mc. and adjust top of 
T101 for maximum D.C. meter indication on volt-
meter. Adjust the signal generator amplitude to 
make this peak indication 2 volts D.C., approxi-
mately. 

(e) Set signal generator to 22.9 mc. and adjust top of 
L103 for maximum D.C. meter indication, limiting 

meter deflection to 2 volts D.C. by adjusting input 
of attenuator. 

(f) Set the signal generator to 21.9 mc. and adjust bot-

tom of L103 for minimum D.C. meter deflection. 
Input should be high enough to permit a definite null 
to be observed on the meter. 

(g) Repeat steps e and f. 

(h) Set signal generator to 25.5 mc. and adjust top of 
L102 for maximum meter deflection, limiting meter 
deflection to 2 volts D.C. by adjusting input at-
tenuator. 

SOUND 

1. Connect crystal controlled 4.5 Inc. 400 cycle amplitude 
modulated signal, modulated 30ch or greater, between 
grid of video amplifier and chassis. 

2. Connect high side of scope through detector probe to the 

picture tube cathode (pin 11). Connect low side of scope 
to chassis. Adjust 4.5 mc. trap, L109, for minimum 400 
cycle deflection on scope. 

3. Connect electronic voltmeter to lug 2 of ratio detector, 
V106, and adjust 4.5 mc. sound take-off (L112) and bot-

20.4 MC 21.9MC. 27.9 MC. 29.8 MC. 

21.2MC 

82% 60% 

26% 3.4 

28.5 MC. 

26.4MC. 

37% 

75% 100% 

NOMINAL OVERALL I. F. RESPONSE CURVE 
Note: Response as Seen by Means of Sweep Generator 

(i) Reset signal generator to 24.4 mc. Connect a 100 
ohm resistor in series with a 1000 mmf. capacitor 
across L101. Adjust converter output, L11, of 
R.F. Tuner for maximum meter deflection, but. 
limit output of generator so this reading does not 
exceed 2 volts D.C. Remove the 100 ohm resistor 
and the 1000 mmf. capacitor. 

(j) Reset signal generator to 27.9 mc. and adjust the 
bottom of L101 for minimum D.C. meter deflec-

tion. Signal generator amplitude must be suf-
ficiently high to produce a definite null. 

(k) Set signal generator to 25.5 mc. Connect the 100 
ohm resistor and the 1000 mmf. series capacitor 
from TP-2 (wire protruding from the tuner 
through the insulated eyelet between the brass ad-
justing screws)on the R-F Tuner to the tuner case 
and adjust L101 for maximum D.C. meter indica-
tion. Adjusting amplitude of signal generator to 
make this maximum indication approximately 2 
volts D.C. Remove the 100 ohm resistor and the 
1000- mmf. capacitor. 

(1) Repeat steps j and k. 

(m) Check sensitivity. The input for 2 volts D.C. out-
put and zero bias should not exceed 650 micro-
volts at 24.4 mc. with generator properly termi-
nated, and generator fed into grid of first I-F 
amplifier. 

(n) Remove the signal generator and electronic volt-
meter. 

(o) Note: When aligning bottom of L103 and bottom of 
L101 the first null obtained when running the core 
into the trap winding from the Tinnermann Clip 
end of the trap winding is the proper alignment 
null. 

ALIGNMENT 

tom of ratio transformer (T102) for peak reading on 
voltmeter. Adjust input to make this peak reading 4 
volts. 

4. Adjust input to obtain 12 volts output. Transfer elec-
tronic voltmeter to junction of R129 and C128 (refer to 
Schematic Wiring Diagram). Adjust top of T102 for 
zero balance on electronic voltmeter. 

5. Recheck steps 2, 3 and 4. 

6. Remove input signal, sèope and electronic voltmeter. 
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HORIZONTAL HOLD 

1. Tune in a local television signal and adjust contrast 
control for normal picture. 

2. Connect electronic voltmeter between TP-3 (green lead) 
and chassis. 

3. Short TP-4 (orange lead) to chassis and adjust elec-
tronic voltmeter to zero. 

4. Remove short from TP-4. Do not change zero on elec-
tronic voltmeter. 

5. Connect a 0.1 mfd., 600 volt capacitor between TP-5 
(red lead) and chassis. 
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ADJUSTMENT 

6. Adjust Horizontal Hold control for zero reading on the 
meter. 

7. Remove the 0.1 mfd. capacitor from TP-5 and chassis. 
Do not disturb setting of horizontal hold control. 

B. Adjust Horizontal Stabilizer coil (L114) for zero read-
ing on the meter. 

9. Remove electronic voltmeter from TP-3. 

10. Check horizontal pull- in range. The pull- in range 
should be approximately 50° of the control's rotation. 
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CIRCUIT DESCRIPTION (UHF CONVERTER) 

This UHF Converter employs a 1N72 crystal mixer 
and a 6AF4 UHF oscillator tube. The continuous tuner 
covers the UHF Commercial Television Band, Chan-
nels 14 through 83. The filament and B+ voltages are 
supplied by the Crosley VHF television receiver with 
which the converter is used. 

The converter is designed to operate from a 300 ohm, 
balanced or unbalanced line antenna. 

Provisions are made for connecting and switching of 
separate antennas for UHF and VHF. This switching 
is accomplished by movement of the UHF coarse or 
fine tuning knob. When the knob is turned completely 
counter - clockwise (to "VHF") a link coupling throws 
a switch which in turn connects the VHF antenna to 
the receiver input. By a slight movement of the knob 
in a clockwise direction (toward channel " 14") the 
link coupling throws the switch to the UHF position, 
connecting the UHF antenna to the receiver input and 
shorting out the VHF antenna. This function is per-
formed before the UHF converter is tuned to any 
channel in the UHF commercial television band. 

The UHF Tuner assembly consists of three variable 
(tuned line) inductors mounted on a common shaft. 
The first two inductors tune the UHF antenna pre-
selector circuit. This circuit passes the signal to 
which the UHF dial is set and attenuates all other 
signals, thus acting to reduce interference. These 
inductors in conjunction with the associated capaci-
tors and end inductors, tune to any desired frequency 
between 465 and 902 megacycles, while the third in-
ductor, used to tune the local UHF oscillator, covers 
a range of approximately 376 to 820 megacycles. 

The antenna preselector circuit is shunted by the 
choke L5, this provides additional attenuation to un-

Alignment Notes: 

wanted signals and acts as a high-pass radio-
frequency filter to suppress broadcast and other low 
frequency cross modulation interference that may be 
encountered when the television receiver is located 
in an extremely intense field of a local AM Broadcast 
station or other R-F radiators. 

The end inductors L2, L3, L4 and the capacitors, C3, 
C4 and C18, provide a means of aligning the tuner at 
the high and low end. The UHF oscillator utilizes a 
6AF4 tube. Feedback voltage from the plate to the 
grid is obtained by means of the capacitor C5 and the 
interelectrode capacity of the tube. The oscillator 
circuit (and the preselector circuits) is tuned to 
frequency by movement of a shorting contact on the 
tuned line inductors. Position of this contact de-
termines the resonant frequency of the inductance. 

Both the tuned incoming signal from the antenna and 
the local oscillator signal are applied to the crystal 
mixer. The antenna preselector circuit is capacity 
coupled (through Cl, C2 and C15) to the germanium 
crystal mixer. The local oscillator is coupled to the 
mixer through capacitor C16. The output of the 
crystal mixer is coupled through R-F choke L9, to 
the switch, SW1. When SW1 is in the UHF position, 
the output of the crystal mixer is fed to the R-F in-
put of the VHF tuner. 

Proper operation of the television receiver on the 
UHF channels require that the VHF Channel Selector 
be set to either channel 5 or 6, depending upon the 
locality inwhichthe receiver is used and must be set 
to the channel not in use by a VHF station in the area. 
If both channel 5 and 6 are clear, the one with the 
least interference should be used. 

UHF ALIGNMENT 

CAUTION: This UHF converter unit is used with a VHF receiver that has one side of the chassis connected to 
the power line. DO NOT CONNECT TEST EQUIPMENT TO ANY PART OF THE RECEIVER OR GROUND THE 
CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED BETWEEN THE POWER LINE AND RECEIVER. 

1. Remove the UHF Converter from the VHF re-
ceiver chassis. 

2. Disengage the toggle coupling from the switch 
throw arm on the front of the UHF chassis. 
To accomplish this: - 

a. Turn the UHF tuning control clockwise until 
the pin located on the rear of the drive pulley 
is free from the toggle coupling. 

b. Loosen the two set screws in switch throw arm 
collar and remove from switch shaft. 

c. Turn the switch clockwise to the UHF position; 
contact blade on switch rotor must contact and 
center on the two switch fingers with the red 
wires attached. Leave switch in this position 
while aligning. 

3. Connect the output leads of the UHF converter to 
the R-F input terminals of the VHF Tuner. 

4. Connect the B-I- and filament leads of the tuner to 
their respective points from which they were re-
moved on the VHF receiver. Connect UHF Con-
verter chassis to B- (VHF receiver chassis). 

5. Keep all leads as short as possible, one way to 
accomplish this is to mount the UHF converter at 
right angles to the TV chassis with one mounting 
screw. Most of the leads on the converter will 
then require no additional length. 

6. Set VHF Tuner to Channel 6. 

7. Alignment should be followed in the order shown. 
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CHASSIS 402,402-1,403,403-1,404,404-1 

UHF 

OSCILLATOR ALIGNMENT 

1. Connect an electronic voltmeter or scope across 
the second detector load resistor. 

2. Turn on the power 

3. Apply a 460 mc. (amplitude modulated, when 
scope is used) signal to the UHF antenna termi-
nals through the antenna matching network (See 
Sketch). 

$po 1 iLDED 

CAKE TO 
$O OHM 
$$$$$$$$$ 
OUTPUT 

2 SO 0.0.1 
CAM* 
RESWORS 

NIGoi *JOE 

TO UHF ANT. 
TERMINALS 

Lisp LANSTIW SHOULD SI HUH TO 

AN ASSOLUT1 IHNIIHNO 

Antenna Matching Network 

I Ow HICE 

4. Turn out the adjusting screw of the mixer circuit 
trimmer C4 so that the flat side of the head is 
5/8" above the chassis before aligning oscillator. 

5. With the tuner shaft at maximum CCW position, 
adjust the oscillator trimmer C18 for peak read-
ing on the electronic voltmeter or maximum in-
dication on the scope (oscillator frequency is set 
to 84 mc below the carrier frequency). 

6. Set the signal generator to 904 mc. 

7. Rotate the tuner shaft to maximum CW position 
and adjust the oscillator 'end inductor, L4 up or 
down for maximum reading on the voltmeter. 

8. Repeat steps 3 through 6 until maximum reading 
is obtained. 

R-F CIRCUIT ALIGNMENT 

1. With the signal generator and electronic voltmeter 

or scope connected as for the Oscillator Align-
ment above, set the R-F coupling trimmer, Cl and 
C2 to minimum capacity by turning the screw 
CCW. 

ALIGNMENT (Continued) 

2. Set the signal generator to 460 mc. (Amplitude 
modulated when scope is used). 

3. With the tuner shaft at maximum CCW position, 
adjust the antenna and mixer trimmers, C3 and 
C4 for maximum meter reading. (or scope in-
dication) 

4. Reset signal generator to 904 mc. 

5. Rotate the tuner shaft to maximum CW position 
and adjust the antenna and mixer end inductors, 
L2 and L3, for maximum reading on meter or 
scope, by forming larger or smaller loop 

6. Repeat steps 2 through 5 until maximum reading 
is obtained. 

7. Turn the tuner shaft to maximum CW position 
and adjust the coupling trimmer, Cl and C2 for 
peak reading at 904 MC. 

8. Turn the power switch to the "OFF" position. 

9. Disconnect the generator and electronic volt-
meter, or scope. 

10. Re-engage the toggle coupling in the pin on the 
switch throw arm and the pin on the drive pulley 
as follows: 

a. Rotate the tuning control shaft clockwise until 
the pin on the rear of the drive pulley is 
toward the base of the chassis. 

b. Turn the tuning shaft CCW and guide the pin 
on the rear of drive pulley into the fork of the 
toggle coupling, *then continue to turn tuning 
shaft CCW to stop. The coupling is now in the 
proper operating position. 

c. With the switch set to the VHF position (CCW) 
replace the switch throw arm so that the pin 
on the arm engages the fork of the toggle 
coupling. In this position it is approximately 
300 CW from horizontal. Tighten the two set 
screws in the switch throw arm collar. 

d. Function switch should be checked for proper 
operation under conditions of customer use. 

)  

2.4 

o 

*6.3 
-2.4 

I. GOT f OM VIEW OF TUBE SOCKET. 

2. VOLTAGES MEASURED WI TH AN ELEC-
TRONIC VOLTMETER CONNECTED FROM 
SOCKET LUG TO CHASSIS WITH THE 
FUNCTION SWITCH JN"UHF" POSI TION. 

3. MEASURED WITH THE TUNER SET AT 

MAXIMUM HIGH FREQUENCY WITH NO 
SIGNAL IN TO UNIT. 

4. AC. VOLTAGES. 
N.G.. NO CONNECTION 

5. SOCKET VOLTAGE VARIES WITH FREQUENCY. 
& LINE VOLTAGE , II7V, 60 eLAC. 
7.MINIMUM CRYSTAL CURRENT FOR PROPER 
OPERATION OF THE OSCILLATOR, 300po. 

Socket Voltage Chart 

UHF ALIGNMENT (Continued) 

At full CCW rotation of tuner shaft, all VHF shaft is 7-1/2° or more from full CCW, as 
position contacts must be fully and firmly tuner shaft is rotated toward stop from UHF 
made and all UHF position contacts must be position. 
fully broken. All UHF position contacts must 
be fully and firmly made and all VHF position 11. Replace the UHF Converter on the VHF receiver 
contacts must be fully broken, when tuner chassis. 
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UHF CONVERTER CHASSIS, (Top View) 
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CROSLEY TV PAGE 12-41 

Mitredlusted Vertical 

Linearity 
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Meadlusted Height 

Off Center and 

Nock Shadow 

Off Craw and 

Neck Shadow 

4■1111111111111111K 

Misadjusted Vortical 
Linearity 

Mkodlustod Haight 

CENTERING MAGNET AD- — 
JUSTMENT — If the picture is 
off center and/or has neck 
shadow as shown in the illus-
tration at the left, loosen screw 
"G" and rotate the centering 
magnet lever "H" to the right, 
left, up, down, or a combination 
of these directions until the pic-
ture is centered on the screen 
and the picture is free of all 
neck shadow. While holding 
lever in position tighten screw 

ION TRAP ADJUSTMENT — With the ion trap mag-
net positioned close to the base of the picture tube and 
the Brightness Control at a low to medium setting, 
slide the ion trap backward or forward and at the same 
time rotate it to the right or left until maximum bright-
ness is obtained. Readjust the brightness control until 
the raster is slightly above average brilliance. Adjust 
the focus control until the line structure of the raster 
is clearly visible. Readjust the Ion Trap again for 
maximum brightness. There may be two locations on 
the tube neck where the ion trap will produce maximum 
brightness. Never set the trap to the forward position, 
always use the position closest to the tube base. If 
there is a shadow in the corner of the raster, be sure 
the ion trap is properly adjusted; when adjusting the 
ion trap, do not sacrifice picture brilliance to overcome 
shadows in corners. When shadows are present, be sure 
the deflection yoke and centering magnet are properly 
adjusted. 

NOISE GATE CONTROL — In areas that have strong 
electrical interference and the Local-Suburban-Dis-
tance Switch can be set to "Suburban" or "Distance" 
without overloading the receiver, picture stability can 
be improved by turning the control clockwise to a 
position where the picture is most stable with no buzz 
or noise introduced into the sound output. 

LOCAL - SUBURBAN - DISTANCE SWITCH — In 
strong signal areas set this switch to its extreme 
counter-clockwise position (LOCAL). The middle 
position (SUBURBAN), and extreme clockwise posi-

tion (DISTANCE) are used in 
areas where the signal is weak 
or medium strength. Set the 
switch in the position which 
provides the most sastifactory 
picture with minimum overload-
ing when the contrast control 
is advanced. 

VERTICAL LINEARITY CON-
TROL — This control increases 
or decreases the height of the 
upper portion of the picture. 

HEIGHT CONTROL — This 
control increases the overall 
height of the picture. When 
making this adjustment it is 
sometimes necessary to also ad-
just the VERTICAL LINEAR-
ITY to obtain a picture that is 
correctly proportioned. 

REAR VIEW — CHASSIS 404, 404-1 — (Chassis 
403, 403-1 are similar to chassis 404, 404-1 except 
that the 403 and 403-1 chassis are equipped with a 
metal picture tube and a deflection yoke mounting 
bracket which is mounted directly to the chassis 
with the four screws "D" and "E"). 

CONNECTING EXTERNAL ANTENNA — When 
connecting an external antenna to the terminals at 
the rear of the receiver be sure to disconnect the 
built-in antenna which is being replaced by the 
external antenna. 

—DEFLECTION YOKE ADJUST-
MENTS — The deflection yoke 
must be positioned as far for-
ward as possible on the neck of 
the picture tube. To make this 
adjustment, loosen screws "D" 
and "E" enough to permit the 
yoke bracket to be pushed for-
ward. While holding the bracket 
in the forward position, tighten 
screws "D" and "E". Screws 
"A" and "C" are for shifting the 
yoke up or down to center it 
around the picture tube neck. 
If the picture is tilted as illustrated at right, loosen 
wing nut "B". Then, rotate the yoke to left or right 
as required to make the picture parallel with respect 
to top and bottom of window frame. Be sure to hold 
the yoke in position while tightening the wing nut. 

FOCUS ASSEMBLY — To Center the Focus Assembly 
around the neck of the picture tube, loosen screws "F" 
and shift the assembly to right, left, up, or down until 
paper shim around tube neck can be moved freely. 
Then tighten screws "F". 

FOCUS CONTROL: — Rotate to the right or left until 
the sharpest picture, or sharpest horizontal lines, are 
obtained. 

Picture Tilted 

geoes..ornwre*t 

HORIZONTAL STABILIZER 
ADJUSTMENT — See "HORI-
ZONTAL HOLD CONTROL". 

Misodittstod Hotizontol 
Hold 

HORIZONTAL HOLD CONTROL — If the picture 
appears as shown in the illustration, adjust the hori-
zontal hold control to right or left as required to lock 
in a single stationary picture. If the range of the 
control is not sufficient to lock in picture, see "Hori-
zontal Hold Control" adjustment. 

VERTICAL HOLD CONTROL 
— If the picture is moving up 
or down as illustrated at right, 
adjust the vertical hold control 
until a single stationary picture 
is obtained. 

WIDTII CONTROL — If the 
picture is too narrow as illus-
trated, or too wide, turn the 
width control clockwise or 
counter-clockwise as required 
to adjust the picture to the 
proper width of the viewing 
area on the screen. 

Misodivitod %wind 

Hold 

Picture Too Narrow 

CENTERING MAGNET AD-
JUSTMENT — If the picture is 
off center and/or has neck 
shadow as shown in the illus-
tration at the left, rotate either 
or both centering magnet levers 
to the right or left until the 
picture is centered on the screen, 
and the picture is free of all 
neck shadow. 

ION TRAP ADJUSTMENT — With the ion trap mag 
net positioned close to the base of the picture tube 
and the brightness control at a low to medium setting, 
slide the ion trap backward or forward and at the 
same time rotate it to the right or left until maximum 
brightness is obtained. Readjust the brightness con-
trol until the raster is slightly above average brilliance. 
Adjust the focus control until the line structure of the 
raster is clearly visible. Readjust the ion trap again 
for maximum brightness. There may be two locations 
on the tube neck where the ion trap will produce 
maximum brightness. Never set the trap to the for-
ward position, always use the position closest to the 
tube base. If there is a shadow in the corner of the 
raster, be sure the ion trap is properly adjusted; when 
adjusting the ion trap, do not sacrifice picture brilliance 
to overcome shadows in corners. When shadows are 
present, be sure the deflection yoke and centering 
magnet are properly adjusted. 

NOISE GATE CONTROL — In areas that have strong 
electrical interference and the Local-Suburban-Dis-
tance Switch can be set to "Suburban" or "Distance" 
without overloading the receiver, picture stability can 
be improved by turning the control clockwise to a 
position where the picture is most stable with no buzz 
or noise introduced into the sound output. 

LOCAL - SUBURBAN - DISTANCE SWITCH — In 
strong signal areas set this switch to its extreme 
counter-clockwise position (LOCAL). The middle 
position (SUBURBAN), and extreme clockwise posi-

dammak  tion (DISTANCE) are used in 
areas where the signal is weak 
or medium strength. Set the 
switch in the position which 
provides the most satisfactory 
picture with minimum over-
loading when the contrast con-
trol is advanced. 

VERTICAL LINEARITY CON 
TROL — This control increases 
or decreases the height of the 
upper portion of the picture. 

HEIGHT CONTROL — This 
control increases the overall 
height of the picture. When 
making this adjustment it is 
sometimes necessary to also ad-
just the VERTICAL LINEAR-
ITY to obtain a picture that is 
correctly proportioned. 

REAR VIEW — CHASSIS 402, 402-1 

CONNECTING EXTERNAL ANTENNA — When 
connecting an external antenna, be sure to discon-
nect the built-in antenna, which is being replaced 
by the external antenna. 

DEFLECTION YOKE ADJUSI-
1VIENTS — The deflection yoke 
must be positioned as far for-
ward as possible on the neck of 
the picture tube. To make this 
adjustment, loosen screws "D" 
and "E" enough to permit the 
yoke bracket to be pushed for-
ward. While holding the bracket 
in the forward position, tighten 
screws "D" and "E". Screws 
"A" and "C" are for shifting 
the yoke up or down to center 
it around the picture tube neck. 
If the picture is tilted as illus-
trated at right, loosen wing nut 
"B". Then, rotate the yoke to 
left or right as required to make 
the picture parallel with respect 
to top and bottom of window 
frame. Be sure to hold the yoke 
in position while tightening the 
wing nut. 

HORIZONTAL STABILIZER 

ADJUSTMENT — See "HORI-
ZONTAL HOLD CONTROL". 

Pidure Tilted 

Mirodlustod Horizontal 

Hold 

HORIZONTAL HOLD CONTROL — If the picture 
appears as shown in the illustration, adjust the hori-
zontal hold control to right or left as required to lock 
in a single stationary picture. If the range of the 
control is not sufficient to lock in picture, see "Hori-
zontal Hold Control" adjustment. 

VERTICAL HOLD CONTROL 
— If the picture is moving up or 
down as illustrated at right, ad-
just the vertical hold control 
until a single stationary picture 
is obtained. 

Misadjustod Vorticol 

Hold 

FOCUS CONTROL — Rotate to the right or left until 
the sharpest picture ot sharpest horizontal lines are 
obtained. 

WIDTH CONTROL — If the 
picture is too narrow as illus-
trated, or too wide, turn the 
width control clockwise or 
counter-clockwise as required 
to adjust the picture to the 
proper width of the viewing 
area on the screen. 

Picture Too Narrow 
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CHASSIS 402,402-1,403,403-1. 404,404-1 

VHF TUNER SCHEMATIC 
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USED ON 402, 402-1, 403, 403-1, 
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SCHEMATIC SEE PAGE 14 
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UHF R. F. TUNER 
USED ON 402-1. 403-1, 404-1, 
CHASSIS ONLY. 
FOR SCHEMATIC SEE PAGE II. 
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NOTES, 

I. ALL VOLTAGES MEASURED WITH AN ELECTRONIC VOLTMATER 
CCNNECTED FROM SOCKET LUG TO CHASSIS 

2. SUPPLY VOLTAGE 117 VOLTS 60 CYCLE AC. 

3. K.1000 

4. ALL CAPACITANCE VALUES IN SOIF. AND ALL RESISTANCE VALUES 
DI OHMS UNLESS OTHERWISE NOTE0, 

5. R- I33 FOCUS CONTROL 1.5 NIEC301151- USED ON 403,402-1 CHASSIS. 

0. JUMPER I• REMOVED BETWEEN TEliMINA TR 2 ANDS CP4 TITI AND 
P-174 LI SUBSTITUTED CAI 403,403-1,404,404-1 CHASSIS. 

7. C- I56 IS USED ON 403, 403-1 CHASM. 

S. C- I53 IS REPLACED BY C-109 AND L-115 ON 403, 403-1, 404, 404-1 CHASSIS. 

0. R-170 IS USED ONLY ON 402, 403-1 CHASSIS. 
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PARTS LIST 
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PARTS LIST 
CHASSIS 402, 403 & 404 (Schematic Parts) 

402-1, 403-1 & 404-1 

Symbol 
No. Part No. 

Symbol I 
Description I No. I 

C153 
C154 
C155 
C156 
C157 
C158 
C159 
C160 

C101 
C102 
C103 
C104 

C105 

C106 

C107 

C108 

C109 
C110 

C111 

C112 
C113 
C114 
C115 
C116 

ONE C117 
»NCR ARM S CAM teusr RE SET 10 nu/ CII8 
POSITIVO SW17C40,46 OF NA. POLES WILL 
orel WI LAST 7 Li2. nouno“ OF TUNOS 

C119 
C120 
C121 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

Cl 155424 Stator, RF Trimmer CA1 Transmission Line, Antenna (300 ohm) 
C2 155508 Rotor, RF Coupling Trimmer CO1 154781 Terminal Board, UHF Antenna 
C3 151880-2 Capacitor, .8-6.5 mmf., Trimmer CO2 155431 Strap, Oscillator Plate 
C4 151880-2 Capacitor, .8-8.5 mmf., Trimmer CR1 151871 Crystal, Germanium (1N72) 
C5 155439-1 Capacitor, 12 mmf., ceramic SW1 156170 Switch, Function 
C7 156201-1 Capacitor, 470 mmf., 2KV., disc ceramic 155495 Arm & Hub Assembly, Function Switch 
C9 152997-9 Capacitor, .2 mmf., 500 V. 155561 Arm, Toggle 
CIO 152997-12 Capacitor, 4.7 mml., 500 V. 155441 Bracket, Antenna 
C12 156201-1 Capacitor, 470 mmf., 2 KV., disc ceramic 154736 Bracket, Idler Pulley 
C13 152997-6 Capacitor, .88 mmf., 500 V. 155488 Bracket, Tube Lock 
C14 152997-8 Capacitor, 68 mmf., 500 V. 155427 Clip & Board Assembly, Crystal 
C15 152997-4 Capacitor, 3.3 mmf., 500 V. 154803 Cotter Pin (External) 
C16 152997-1 Capacitor, 2.2 mmf., 500 V. 155893 Eyelet (3 used to hold Rotors to Shaft) 
C17 152997-8 Capacitor, 68 mmf., 500 V. 156788 Fibre Hub, Small Knob Shaft, Groove Pin & 
C18 155713-1 Capacitor, 2-7 mmf., Trimmer Outer Shaft Assembly 
C19 152997-13 Capacitor, 15 mml., 500 V. 137939-1 Idler Pulley 
C20 152997-8 Capacitor, 68 mmf., 500 V. 155491 Pin, Drive Cord Guide 
C21 152997-14 Capacitor, 27 mmf., 500 V. 156672 Pulley, Drive Cord 
R1 Part of Li Resistor, 100 ohm, 1/2 w. 137940-1 Rivet, Idler Pulley 
R2 Part of Li Resistor, 100 ohm, 1/2 w. 137940-8 Rivet, Toggle Arm 
R3 Part of Li Resistor, 390 ohm, 10%, 1/2 w. 155710 Screw, Adjusting (used on capacitor C18) 
R4 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 151883 Screw, Nylon (used on capacitor Cl) 
R6 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 155484 Screw, Nylon (used to mount C18) 
R7 39374-42 Resistor, 27,000 ohm, 10%, 1/2 w. 39311-2 Screw (Set) Arm & Hub Assembly 
R8 39374-136 Resistor, 82,000 ohm, 10%, 1 w. 155898 Shaft iti Stop Assembly, Inductuner 
R9 39374-37 Resistor, 10,000 ohm, 10%, 1/2 w. 153804 Shield (Lid), Oscillator 
Li 155158-1 Inductuner, UHF 153808 Shield, Oscillator 
L2 Part of C3 Inductance 154677 Shield, Tube (V1) 
L9 Part of C4 Inductance 154743 Shield (Fish Paper Disc), Drive Cord 
L4 Part of C18 Inductance 152053-1 Socket, Tube (V1) 
L5 148936-2 Choke, RF (.82 microhenries) 51752 Spring, Drive Cord Tension 
L6 156167 Choke, RF (. 182 microhenries) 156871 UHF Converter Complete 
L7 148936-1 Choke, RF (.47 microhenries) 155895 Washer (1 used), Shaft & Stop Assembly 
L8 148936-1 Choke, RF (.47 microhenries) 155712 Washer (1 used), Used on C18 
L9 155510 Choke, RF (. 145 microhenries) 148206-1 Washer (Spring Tension), Toggle Arm 
L10 p48936-5 Choke, FtF (2.7 microhenries) 

C122 
C122 
C123 
C124 
C125 
C126 
C127 

C128 

C129 
C130 

C131 
C132 
C133 

C134 

C135 

C136 
C137 

C138 

C139 

C 140A 
C14013 
Cl 40C 
Cl 40D 
C141 
C142 
C143 

C144 
C145 
C146 
C147 
C148A 
C1488 
C149 
C150 
C151 

C152 

156201-1 
156201-1 
137727-129 
Part of L101 

144675-28 

144675-28 

144675-28 

144675-28 

Part of L103 
144675-2 

144675-28 

137727-135 
154157 
137727-103 
39001-19 
39001-17 
154100-4 
144675-2 

137727-126 
39001-19 
137727-133 

144675-6 

Part of T102 
Part of T102 
154103 
137727-129 
144675-2 

144675-28 

137727-131 
39477-39 

137727-26 
39001-17 
39477-39 

39477-39 

39478-41 

39001-78 
39477-45 

39477-45 

144675-2 

155438 

154097 
154104 
144675-2 

39001-13 
39001-82 
39001-80 
155684 
155426 

137727-132 
137727-132 
39478-108 

148434-16 

Capacitor, 470 mmf 
Capacitor, 470 rnmf 
Capacitor, 330 mmf 
Capacitor, 110 mmf 
ceramic 

Capacitor, . 001 mfd 
ceramic 

Capacitor, . 001 mid. 
ceramic 

Capacitor, . 001 mid., 500 v., disc 
ceramic 

Capacitor, . 001 mfd., 500 v., disc 
ceramic 

Capacitor, 68 mmi., 10%, 500 v., mica 
Capacitor, . 005 mfd., 500 v., disc 
ceramic 

Capacitor, . 001 mfd., 500 v., disc 
ceramic 

Capacitor, 10 mmf.. 500 v., ceramic 
Capacitor, . 5 mfd., 25 v., papér 
Capacitor, 5 mmf., 500 v., ceramic 
Capacitor, . 1 mid., 600 v., paper 
Capacitor, . 05 mfd., 600 v., paper 
Capacitor, 2.2 mint., 500 v., ceramic 
Capacitor, . 005 mfd., 500 v., disc 
ceramic 

Capacitor, 33 mmf., 500 v., ceramic 
Capacitor, . 1 mfd., 600 v., paper 
Capacitor, 68 mmf., 10%, 500 v., 
ceramic 

Capacitor, . 004 mfd., 400 v.1 
Capacitor, .004 mfd., 400 v.,f Assembly 
Capacitor, 10 mmf. 
Capacitor, 100 mmf. 
Capacitor, 5 mfd., 50 v., Electrolytic 
Capacitor, 330 mmf., 500 v., ceramic 
Capacitor, . 005 mfd., 500 v., disc 
ceramic 

Capacitor, . 001 mid., 500 v., disc 
ceramic 

Capacitor, 220 mmf., 500 v., ceramic 
Capacitor, .0047 mid., 600 v., molded 

paper 
Capacitor, 22 mmf., 500 v., ceramic 
Capacitor, . 05 mfd., 600 v., paper 
Capacitor, .0047 mfd., 600 v., molded 

paper 
Capacitor, . 0047 mid., 600 v., molded 

paper 
Capacitor, . 01 mfd., 600 v., 10% 
molded paper 

Capacitor, . 006 mfd., 600 v., paper 
Capacitor, . 047 mfd., 600 v., molded 

paper 
Capacitor, .047 mfd., 600 v., molded 

paper 
Capacitor, .005 mid., 500 v., disc 
ceramic 

Capacitor, 10 mid., 300 v. 
Capacitor, 200 mfd., 150 v. 
Capacitor, 30 mfd., 150 v. 
Capacitor, 140 mfd., 150 v. 
Capacitor, 20 mfd., 450 v., Electrolytic 
Capacitor, 10 mfd., 50 v., Electrolytic 
Capacitor, .005 mfd., 500 v., disc 
ceramic 

Capacitor, . 01 mfd., 600 v., paper 
Capacitor, . 03 mfd., 600 v., paper 
Capacitor, . 02 mid., 600 v., paper 
Capacitor, 140 mid., 150 v., Electrolytic 
Capacitor, 200 mfd., 150 v.} Electro-
Capacitor, 5 mid., 150 V. lytic 
Capacitor, 1000 mmf., 500 v., ceramic 
Capacitor, 1000 mmf., 500 v., ceramic 
Capacitor, . 001 mfd., 10%, 1000 v:, 
molded paper 

Capacitor, .006 mfd., 10%, 600 v., paper 

., 2 Kv., disc ceramic 

., 2 Kv., disc ceramic 

.. 500 v., ceramic 

., 10%, 500 v., 

., 500 v., disc 

, 500 v., disc 

Electro-
lytic 

Part No. Description 

39001-76 
137727-134 
39001-13 
137499-30 
137499-36 
137499-31 
137499-34 
39001-17 

CI61 144675-2 

C162 

C163 

C164 

154988 

39001-19 

154211 

C165 Part of L115 
C166 151109 

C167 144675-2 

C170 144675-2 

C171 
C172 
R101 
R102 
R103 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
R111 
R112 
R113 
R114 
R115 
R116 
R117 
R118 
R119 
R120 
R121 
R122 
R123 
RI24 
RI25 
R126 
R127 
R128 
R129 
R130 
R131 
R132 
RI33 

R134A 
R134B 
R135 
R136 
R137 
R138 
R139 
R140 
R141 
R142 
R143 
R144 
R145 
R146 
R147 
R148 

39001-82 
39001-5 
39374-57 
39374-57 
39374-17 
39375-63 
39374 -9 
39374-33 
39375-73 
39374-25 
39374-25 
39374-11 
39374-25 
39375-75 
39374-15 
39374-25 
39374-65 
39375-67 
39374-69 
39374-61 
Part of L108 
39374-219 
Part of L110 
39375-361 
Part of L111 
39374-37 
39374-15 
39374-49 
39374-29 
39374-18 
39374-43 
39375-73 
39375-73 
155352 
154094 

154085 

39374-57 
39374-69 
39374-61 
39374-146 
39374-41 
39374-31 
39374-35 
39374-29 
39374-41 
39374-37 
39374-56 
155610 
154086 
39374-125 

Capacitor, .003 mfd., 600 v., paper 
Capacitor, 75 milli., 500 v., ceramic 
Capacitor, . 01 mfd., 600 v., paper 
Capacitor, 3900 mmf., 500 v., mica 
Capacitor, 470 mmf., 500 v., mica 
Capacitor, 390 mmf., 500 v., mica 
Capacitor, 560 mmf., 500 v., mica 
Capacitor, . 05 mid., 600 v., paper 

(used on 402 chassis) 
Capacitor, . 005 mfd., 500 v., disc 

ceramic 
Capacitor, 120 mmt., 10%, 3 KV., disc 

ceramic 
Capacitor, . 1 mfd., 600 v., paper 

(used on 402 only) 
Capacitor, 47 mmf., 2 KV., mica 

(Part of L113) 
Capacitor, . 1 mfd., 200 v., paper 
Capacitor, 500 =if., 20 KV., ceramic 

(used on 403 chassis only) 
Capacitor, . 005 mfd., 500 v., disc 

ceramic 
Capacitor, .005 mfd., 500 v., disc 

ceramic 
Capacitor, .03 mfd., 600 v., paper 
Capacitor, . 0005 mfd., 600 v., paper 
Resistor, 470,000 ohm, 10%, 1 2 w. 
Resistor, 470,000 ohm, 10%, 1;2 w. 
Resistor, 220 ohm, 10%, 1. 2 w. 
Resistor, 3900 ohm, 5%, 1'2 w. 
Resistor, 47 ohm, le, 1 2 w. 
Resistor, 4700 ohm, 10%, 12 w. 
Resistor, 10,000 ohm, 5%, 1 2 w. 
Resistor, 1000 ohm, 10%, 1 2 w. 
Resistor, 1000 ohm, 10%, 1 '2 w. 
Resistor, 68 ohm, 10%, 1 2 w. 
Resistor, 1000 ohm, 10%, 1.'2 w. 
Resistor, 12,000 ohm, 5%, 1 2 w. 
Resistor, 150 ohm, 10%, 1 2 w. 
Resistor, 1000 ohm, 10%, 1 2 w. 
Resistor, 1.5 megohm, 10%, 1 '2 w. 
Resistor, 5600 ohm, 5%, 1.'2 w. 
Resistor, 2.2 megohm, 10%, 1 2 w. 
Resistor, 1 megohm, 10%, 1.2 w. 
Resistor, 8200 ohm, 10%, 1 2 w. 
Resistor, 33,000 ohm, 10%, 2 w. 
Resistor, 6800 ohm, le, 1/2 w. 
Resistor, 4700 ohm, 5%, 2 w. 
Resistor, 3300 ohm, 10%, 1 w. 
Resistor, 10,000 ohm, 10%, 1 2 w. 
Resistor, 150 ohm, le, 1 w. 
Resistor, 100,000 ohm, le, 1 2 w. 
Resistor, 2200 ohm, 10%, 1/2 ve. 
Resistor, 270 ohm, le, 1/2 w. 
Resistor, 33,000 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 5%, 1,2 w. 
Resistor, 10,000 ohm, 5%, 1./2 w. 
Control, Brightness (5 megohm) 
Control, Focus ( 1.5 megohm used on 402 

chassis only) 
Control, Volume (1 megohm) } 

Assembly 
Control, Contrast (2500 ohrn) 
Resistor, 470,000 ohm, le, 1 2 w. 
Resistor, 2.2 megohm, 10%, 1, 2 w. 
Resistor, 1 megohm, 10%, 1/2 w. 
Resistor, 560,000 ohm, 10%, 1 w. 
Resistor, 22,000 ohm, 10%, 1:2 w. 
Resistor, 3300 ohm, 10%, 1/2 w. 
Resistor, 6800 ohm, 10%, 12 w. 
Resistor, 2200 ohm, 10%, 1'2 w. 
Resistor, 22,000 ohm, 10%, 1 2 w. 
Resistor, 10,000 ohm, 10%, 1.2 w. 
Resistor, 390,000 ohm, 10%, 1;2 w. 
Control, Vertical Hold 
Control, Height 
Resistor, 10,000 ohm, 10%, 1 w. 

John F. Rider 



PARTS LIST 
CHASSIS 402, 403 & 404 (Schematic Parts) 

402-1, 403-1 & 404-1 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

R149 
R150 
R151 
R152 
R153 
R154 
R155 
R156 
R157 
R158 
R159 
R160 
RI61 
R162 
R163 
R164 
R165 
R166 
R167 
11168 
R169 
11170 
12171 
R172 
R173 
R174 

R175 
R176 
R177 
R1'19 

11180 
L101 

L102 
L103 
L104 

39374-60 
39374-33 
155576 
154088 
154084 
39374-14 
39374 - 27 
155389 
39374-43 
154089 
39374-49 
39374-49 
39374 41 
39374-139 
39374-77 
39374-77 
39374-26 
39374-34 
39374-33 
39374-45 
155511 
39374-36 
39374-50 
39374-55 
39374-213 
39374-6 

39303-12 
39374-139 
39374-23 
39374-57 

39374-57 
155304 

155319 
155348 
154376 

Resistor, 820,000 ohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 10%, 1 '2 w. 
Control, Noise Gate (90,000 ohm) 
Control, Vertical Linearity 
Resistor, 8700 ohm, 5%,.5 w. wire wound 
Resistor, 120 ohm, 10%, 1/2 w. 
Resistor, 1500 ohm, 10%, 1/2 w. 
Control, Tone (250,000 ohm) 
Resistor, 33,000 ohm, In, 1/2 w. 
Resistor, 7.5 ohm, 10%, 5 w. wire wound 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 22,000 ohm, 10%, 1/2 w. 
Resistor, 150,000 ohm, 10%, 1 w. 
Resistor, 4.7 megohm, 10%, 1 2 w. 
Resistor, 4.7 megohm, 10%, 1/2 w. 
Resistor, 1200 ohm, 10%, 1-'2 w. 
Resistor, 5600 ohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 10%, 1 '2 w. 
Resistor, 47,000 ohm, 10%, 1/2 w. 
Control, Horizontal Hold 
Resistor, 8200 ohm, 10%, 1 /2 w. 
Resistor, 120 ohm, 10%, 1,2 w. 
Resistor, 330,000 ohm, 10%, 1 '2 w. 
Resistor, 10,000 ohm, 1«, 2 w. 
Resistor, 27 ohm, 10%, 1/2 w. (used on 

403, 404 chassis only) 
Resistor, 2.2 ohm (Part of T108) 
Resistor, 150,000 ohm, 10%, 1 w. 
Resistor, 680 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2 w. (used 

on 402 only) 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Coil, Converter IF ( 1.98 to 4.5 micro-

henries) 
Coll, 1st IF ( 1.95 to 4.5 microhenries) 
Coil, 2nd IF (2.4 to 4.5 microhenries) 
Coil, Diode Choke (15.5 microhenries) 

L105 
L106 
L107 
L108 
L109 
L110 
L111 
L112 
L113A 
L113B 
L113A 
L113B 
L114 

156035 
156036 
155256 
154194 
155446 
154206 
154176 
155442 
154221-6 

154221-9 

154220 

L115 154156 

L116 
T101 
T102 
T103 
T104 
T105 
T106 
T107 
T108 
C0102 
C0103 
SW 101 
SW102 
CR101 
SR101 
511102 
SP101 
SP102 
SP103 
CA101 
P101 
P102 

156035 
155594 
154108 
155255-1 
155572 
154109-2 
155390 
155529-1 
155514-1 
138352 
154114 
Part of R134A&B 
155554 
154111 
155575-2 
155575-2 
138762-7 
138762-7 
138762-5 
132300-6 
154125 
131983 

Coil, Video Peaking (117 microhenries) 
Coil, Video Peaking (464 microhenries) 
Choke, Filament RF (. 576 microhenries) 
Coil, Video Peaking (414 microhenries) 
Coil, 4.5 MC. Trap (27 to 57 microhenries) 
Coll, Video Peaking (106 microhenries) 
Coil, Video Peaking (840 microhenries) 
Coil, Sound Take-Off ( 12 to 23 microhenries) 
Yoke, Deflection), Assembly (used on 
Yoke, Deflection f 402 only) 
Yoke, Deflection'. Assembly (used on 
Yoke, Deflection f 403, 404 chassis) 
Coil, Horizontal Oscillator ( 18 to 37 

microhenries) 
Network, Yoke Coupling (3 microhenries, 

used on 403, 404 chassis only) 
Coil, Video Peaking (117 microhenries) 
Transformer, Diode IF 
Transformer, Ratio Detector 
Transformer, Vertical Oscillato.• 
Transformer, Vertical Output 
Transforiner, Audio Output 
Transformer, Filament 
Choke, Filter 
Transformer, Horizontal Deflection 
Socket, Speaker 
Socket, Terminal Strip 
Switch, ON-OFF Power 
Switch, Rotary (AGC Control) 
Crystal, 1N64 
Rectifier, Selenium 
Rectifier, Selenium 
Speaker, PM (5-1 4") 
Speaker, PM (5-1 '4") 
Speaker, PM (10") 
Cable & Plug Assembly, AC Power 
Receptacle, AC Power 
Plug (Male), 2 Prong 

Part No. 

CHASSIS 402 & 402-1 

Description Part No. 

154495 
155462 
155375 
155750-1 
155222 
154255-2 
154238-2 
154253 
155199 
155558 
154278-2 
154266-1 
156009 
154180 
155102-2 
154124 
153424-3 
155194 
156045 
154134 
155553 
138853 
154264 
154268 
153109-3 
39012-102 
39012.416 
154073 
154122-2 
154122-3 
155253 
154075 
154079-1 

Antenna Terminal Board & Bracket Assembly 
Barrier, Brightness Control 
Barrier, Tone Control 
Bracket (Frame), Deflection Yoke Assembly 
Bracket ( Front), VHF Tuner Shaft 
Bracket, Picture Tube Stop 
Bracket, Picture Tube Strap Tie Down 
Bracket, (Saddle), Deflection Yoke Assembly 
Bracket, Tone & Brightness Controls 
Cable, Twin Shielded 
Channel (Rubber), Deflection Yoke Assembly 
Channel (Rubber), Picture Tube Mounting Foot 
Coil (High Voltage), Horizontal Deflection Assembly 
Coil (Primary), Horizontal Deflection Assembly 
Connector, Picture Tube Anode 
Coupling, Width Control Shaft 
Cushion (Rubber), Picture Tube Strap 
Disc, Fine Tuning (VHF) 
Foot, Picture Tube Mounting (2 used) 
Grommet (4 used), Tube Mounting (V104, V113) 
Insulator, Antenna Lead 
Insulator, Controls (8 used) 
Insulator, Interlock 
Insulator, VHF Tuner Shaft 
Ion Trap 
Iron Core 
Iron Core (6 used on IF Strip) 
Iron Core, Horizontal Deflection Assembly 
Plate Cap, Tube (V115) 
Plate Cap, Tube (V114) 
Plate (Bearing), VHF Tuner Shaft 
Plate, Horizontal Width Control 
Ring (Retaining), Width Control Shaft (3 used) 

154079-2 
153580 
39296-84 
155195 
154077 
155027 
155276 
155241 
154143 
154148-3 
154203 
154192 
154127 
39388 
154131 
154117 
154130 
154148 
149322 
154074 
149671-1 
154135 
154072 
154071 
154205 
155351 
155398 
154123 
154126 
155394 
138976 
155339 
149180 

Description 

Ring (Retaining), Width Control Shaft Key 
Screw (Thumb), Deflection Yoke Assembly 
Screw (2 used), Picture Tube Strap 
Shaft, Width Control 
Shaft, Width Control (Horizontal Deflection Assembly) 
Shaft, VHF Tuner 
Shield, Corona 
Shield, High Voltage 
Shield, Tube (2 used) 
Socket & Cable Assembly, Picture Tube 
Socket, Tube Shock Mounted (V113) 
Socket, Tube Shock Mounted (V104) 
Socket, Tube (V106, V107, V108, V110) 
Socket, Tube (V111) 
Socket, Tube (V105, V114) 
Socket, Tube (V109) 
Socket, Tube (V112) 
Socket. Tube (V101, V102, V103) 
Support, Anode Connector 
Support, High Voltage Lead (Horizontal Deflection Assembly) 
Spring (Grounding), Deflection Yoke Assembly 
Spring, Picture Tube Mounting (2 used) 
Spring (Clip), Horizontal Deflection Assembly 
Spring (Strap), Horizontal DefleCtion Assembly 
Strap, Picture Tube 
Terminal Board, Horizontal Deflection Assembly 
VHF Tuner, Complete 
Wafer, Capacitor Mounting (C148) 
Wafer, Capacitor Mounting (C140) 
Washer (Extruded), Tone & Brightness Controls 
Washer (Extruded), Auxiliary Controls (8 used) 
Washer, Picture Tube Mounting Foot (2 used) 
Washer (Spring), Width Control Shaft 

NOTE: For Replacement Parts List for Chassis 403, 403-1, 404 & 404-1, see page 20. 

PARTS LIST 
CHASSIS 403 8 403-1 

Part No. Description Part No. Description 

154495 
155462 
155375 
154722 
155750-2 
155222 
155330-1 
155330-2 
155741 
154253 
155199 
155558 
154276-2 
155579 
156009 
154180 
154124 
155999-1 
155194 
155788-1 
154134 
155553 
138853 
154264 
154268 
154025 
153109-1 
39012-102 
39012-118 
154073 
154122-2 
154122-3 
155253 
154075 

Antenna Terminal Board di Bracket Assembly 
Barrier, Brightness Control 
Barrier, Tone Control 
Barrier, Picture Tube 
Bracket (Frame), Deflection Yoke Assembly 
Bracket (Front), VHF Tuner Shaft 
Bracket (R.H.), Picture Tube Support 
Bracket (L.H.), Picture Tube Support 
Bracket (2 used), Focuser Mounting 
Bracket (Saddle), Deflection Yoke Assembly 
Bracket, Tone & Brightness Controls 
Cable, Twin Shielded 
Channel (Rubber), Deflection Yoke Assembly 
Clip, Anode Connector 
Coil (High Voltage), Horizontal Deflection Assembly 
Coil (Primary), Horizontal Deflection Assembly 
Coupling, Width Control Shaft 
Cushion (Rubber), Picture Tube Support (2 used) 
Disc, Fine Tuning (V.H.F.) 
Focuser ( P.M.) 
Grommet (4 used), Tube Mounting (V104, V113) 
Insulator, Antenna Lead 
Insulator, Controls (8 used) 
Insulator, Interlock 
Insulator, VHF Tuner Shaft 
Insulator (Ring), Picture Tube 
Ion Trap 
Iron Core 
Iron Core (6 used on IF Strip) 
Iron Core, Horizontal Deflection Assembly 
Plate Cap, Tube (V115) 
Plate Cap, Tube (V114) 
Plate (Bearing), VHF Tuner Shaft 
Plate, Horizontal Width Control 

154079-1 Ring (Retaining), Width Control Shaft (3 used) 
154079-2 Ring (Retaining), Width Control Shaft Key 
153580 Screw (Thumb), Deflection Yoke Assembly 
155195 Shaft, Width Control 
154077 Shaft, Width Control (Horizontal Deflection Assembly) 
155027 Shalt, VHF Tuner 
155851 Shim, used between Focuser & Picture Tube Neck 
155276 Shield, Corona 
155241 Shield, High Voltage 
154143 Shield, Tube (2 used) 
155842-1 Socket & Cable Assembly, Picture Tube 
154203 Socket, Tube Shock Mounted (V113) 
154192 Socket, Tube Shock Mounted (V104) 
154127 Socket, Tube (V106, V107, V108, V110) 
39388 Socket, Tube (V111) 
154131 Socket, Tube (V105, V114) 
154117 Socket, Tube ( V109) 
154130 Socket, Tube (V112) 
154146 Socket, Tube (V101, V102, V103) 
154074 Support, High Voltage Lead (Horizontal Deflection 

Assembly) 
154381 Spring, Capacitor Mounting (C168) 
154414-4 Spring (2 used), Deflection Yoke Assembly to Picture 

Tube Support 
154072 Spring (Clip), Horizontal Deflection Assembly 
154071 Spring (Strap), Horizontal Deflection Assembly 
153979-2 Strap, Picture Tube 
155398 VHF Tuner, Complete 
154123 Wafer, Capacitor Mounting (C148) 
154126 Wafer, Capacitor Mounting (C140) 
155394 Washer (Extruded), Tone & Brightness Controls 
138978 Washer (Extruded), Auxiliary Controls (8 used) 
149180 Washer (Spring), Width Control Shaft 

CHASSIS 404 a 404-1 

Part No. Description Part No. Description 

154495 Antenna Terminal Board di Bracket Assembly 154079-2 Ring (Retaining), Width Control Shaft Key 
155462 Barrier, Brightness Control 153580 Screw (Thumb), Deflection Yoke Assembly 
155375 Barrier, Tone Control 155195 Shaft, Width Control 
155750-1 Bracket ( Upper Frame), Deflection Yoke Assembly 154077 Shaft, Width Control (Horizontal Deflection Assembly) 
155514 Bracket (Lower Frame), Deflection Yoke Assembly 155027 Shaft, VHF Tuner. 
155199 Bracket, Tone & Brightness Controls 155276 Shield, Corona 
155741 Bracket (2 used), Focuser Mounting 155241 Shield, High Voltage 
154253 Bracket (Saddle), Deflection Yoke Assembly 154143 Shield, Tube (2 used) 
155891 Bracket (R.H.), Picture Tube Support 155851 Shim, Used between Focuser & Picture Tube Neck 
155892 Bracket (L.H.), Picture Tube Support 155842-1 Socket & Cable Assembly, Picture Tube 
155558 Cable, Twin Shielded 154203 Socket, Tube Shqck Mounted (V113) 
154276-2 Channel (Rubber), Deflection Yoke Assembly 154192 Socket, Tube Shock Mounted (V104) 
158009 Coil (High Voltage), Horizontal Deflection Assembly 154127 Socket, Tube (V106, V107, V108, V110) 
154180 Coil ( Primary), Horizontal Deflection Assembly 39388 Socket, Tube (V111) 
155102-3 Connector, Picture Tube Anode 154131 Socket, Tube (V105, V114) 
154124 Coupling, Width Control Shalt 154117 Socket, Tube (V109) 
153424-1 Cushion, Picture Tube Strap 154130 Socket, Tube (V112) 
153424-5 Cushion, Picture Tube Support (2 used) 154146 Socket, Tube (V101, V102, V103) 
155194 Disc, Fine Tuning (V.H.F.) 149322 Support, Anode Connector 
155788-1 Focuser (P.M.) 154074 Support, High Voltage Lead (Horizontal Deflection 
154134 Grommet (4 used), Tube Mounting (V104, V113) Assembly) 
155553 Insulator, Antenna Lead 149671 Spring (Grounding), Deflection Yoke Assembly 
138853 Insulator, Controls (7 used) 154414-3 Spring, Picture Tube Mounting (2 used) 
154264 Insulator, Interlock 154072 Spring (Clip), Horizontal Deflection Assembly 
154268 Insulator, VHF Tuner Shaft 154071 Spring (Strap), Horizontal Deflection Assembly 
153109-1 Ion Trap 155887 Strap, Picture 'lube 
39012-102 Iron Core 155351 Terminal Board, Horizontal Deflection Assembly 
39012-116 Iron Core (6 used on IF Strip) 155398 VHF Tuner, Complete 
154073 Iron Core, Horizontal Deflection Assembly 154123 Wafer, Capacitor Mounting (C148) 
154122-2 Plate Cap, Tube (V115) 154126 Wafer, Capacitor Mounting ( C140) 
154122-3 Plate Cap, Tube (V114) 155394 Washer (Extruded), Tone & Brightness Controls 
155253 Plate (Bearing), VHF Tuner Shaft 138976 Washer (Extruded), Auxiliary Controls (7 used) 
154075 Plate, Horizontal Width Control 149180 Washer (Spring), Width Control shaft 
154079-1  Ring (Retaining), Width Control Shaft (3 used) 
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CHASSIS 402,402-1 403 403-1 404 404-1 

PARTS LIST 

Final Assembly and Cabinet - Models F-17TOLH & F-17TOLU 

Part No. Description Part No. Description 

154377-2 
154965 
155709 
155493 
155163 
155302-1 
153751 
156234-1 
156234-2 
144600 
155306 

154214-1 

Antenna Assembly (VHF) 
Antenna Assembly (UHF) 
Back & Power Cable Assembly (F-17TOLH) 
Back di Power Cable Assembly (F-17TOLU) 
Bracket (4 used), Chassis Mounting 
Cabinet 
Clip (4 used), Window Retaining 
Escutcheon (F-17TOLH) 
Escutcheon (F-17TOLU) 
Grille Cloth 
Insulation (4 pieces used), Chassis Mounting 

Bracket 
Knob, Fine Tuning (VHF di UHF) 

154216-1 Knob, Contrast Control 
154265 Knob, Local-Distance-Suburban Switch 
154270 Knob, (2 used), Vertical & Horizontal Hold 

Controls 
155513-1 ' Knob, (2 used), Tone & Brightness Controls 
156206-1 Knob, Channel Selector (UHF) 
158209-1 j Knob, Volume Control 
156217-1 Knob, Channel Selector (VHF) 
154154 Mask, Window 
145211-22 Nut (Wing), Speaker Mounting 
154210-101 Screw (4 used), Chassis Mounting 
155162 Washer (Extruded), Chassis Mounting Bracket 
154101 Window, Tempered Glass 

Final Assembly and Cabinet - Models F-17TOLBH & F-17TOLBU 

Part No. Description Part No. Description 

154377-2 Antenna Assembly (VHF) 
154965 Antenna Assembly (UHF) 
155709 Back & Power Cable Assembly (F-17TOLBH) 
155493 Back & Power Cable Assembly (F-17TOLBU) 
155163 Bracket (4 used), Chassis Mounting 
155302-2 Cabinet 
153751 Clip (4 used), Window Retaining 
156234-1 Escutcheon ( F-17TOLBH) 
156234-2 Escutcheon (F-17TOLBU) 
145472 Grille Cloth 
155306 Insulation (4 pieces used), Chassis Mounting 

Bracket 
154214-2 Knob, Fine Tuning (VHF di UHF) 

154216-2 Knob, Contrast Control 
154265 Knob, Local-Distance-Suburban Switch 
154270 Knob (2 used), Vertical di Horizontal Hold 

Controls 
155513-2 Knob (2 used), Tone & Brightness Controls 
156206-2 Knob Channel Selector ( UHF) 
156209-2 Knob, Volume Control 
156217-2 Knob, Channel Selector (VHF) 
154154 Mask, Window 
145211-22 Nut (Wing), Speaker Mounting 
154210-10 Screw (4 used), Chassis Mounting 
155182 Washer (Extruded), Chassis Mounting Bracket 
154101 Window, Tempered Glass 

Final Assembly and Cabinet - Models F-21TOLH & F-21TOLU 

Part No. Description Part No. Description 

154377-2 
154965 
155995 
155996 
155163 
155890 
155250-1 
156234-1 
156234-2 
144600 
155306 

154214-1 
154216-1 
154265 
154270 

Antenna Assembly (VHF) 
Antenna Assembly (UHF) 
Back & Power Cable Assembly (F-21TOLH) 
Back di Power Cable Assembly (F-21TOLU) 
Bracket (4 used), Chassis Mounting 
Bracket, Window Reinforcing 
Cabinet 
Escutcheon (F-21TOLH) 
Escutcheon (F-21TOLU) 
Grille Cloth 
Insulation (4 pieces used), Chassis Mounting 

Bracket 
Knob, Fine Tuning (VHF di UHF) 
Knob, Contrast Control 
Knob, Local-Distance-Suburban Switch 
Knob (2 used), Vertical It Horizontal Hold 

Controls 

155513-1 Knob (2 used), Tone di Brightness Controls 
156206-1 Knob, Channel Selector (UHF) 
156209-1 . Knob, Volume Control 
156217-1 Knob, Channel Selector (VHF) 
154333-3 Mask, Window 
155257-1 Moulding ( Rubber), Window 
145211-22 Nut (Wing), Speaker Mounting 
156028 Nut (Wing), Trim Strip Mounting 
148464-7 Screen, Speaker Baffle 
154210-10 Screw (4 used), Chassis Mounting 
155886 Spring, Window Retaining 
155860-1 Strip, Window Trim 
155162 Washer ( Extruded), Chassis Mounting Bracket 
155877 Washer (4 used), Window Retaining 
158811-1 Window, Laminated Glass 

Final Assembly and Cabinet - Models F-21TOLBH & F-21TOLBU 

Part No. Description Part No. Description 

154377-2 Antenna Assembly (VHF) 155513-2 Knob (2 used), Tone di Brightness Controls 
154985 Antenna Assembly (UHF) 156206-2 Knob, Channel Selector (UHF) 
155995 Back & Power Cable Assembly (F-21TOLBH) 156209-2 Knob, Volume Control 
155996 Back di Power Cable Assembly (F-21TOLBU) 156217-2 Knob, Channel Selector (VHF) 
155163 Bracket (4 used), Chassis Mounting 154333-3 Mask, Window 
155890 Bracket, Window Reinforcing 155257-1 Moulding (Rubber), Window 
155250-2 Cabinet 145211-22 Nut (Wing), Speaker Mounting 
156234-1 Escutcheon (F-21TOLBH) 156028 Nut (Wing), Trim Strip Mounting 
156234-2 Escutcheon (F-21TOLBU) 148464-7 Screen, Speaker Baffle 
145472 Grille Cloth 154210-10 Screw (4 used), Chassis Mounting 
155306 Insulation (4 pieces used), Chassis Mounting 155886 Spring, Window Retaining 

Bracket 155860-1 Strip, Window Trim 
154214-2 Knob, Fine Tuning (VHF di UHF) 155162 Washer (Extruded), Chassis Mounting Bracket 
154216-2 Knob, Contrast Control 155877 Washer (4 used), Window Retaining 
154265 Knob, Local-Distance-Suburban Switch 1 56811-1 Window, Laminated Glass 
154270 Knob (2 used), Vertical di Horizontal Hold 

Controls 

PARTS LIST 
Final Assembly and Cabinet - Models F-21COLH & F-21COLU I 

Part No. Description Part No. Description 

154377-2 Antenna Assembly (VHF) 
155822 Antenna Assembly ( UHF) 
155484 Back di Power Cable Assembly (F-21COLH) 
155598 Back & Power Cable Assembly (F-21COLU) 
155163 Bracket (4 used), Chassis Mounting 
155780-1 Bracket (R.H.), Window Reinforcing 
155780-2 Bracket (L.H.), Window Reinforcing 
155244-1 Cabinet 
156234-1 Escutcheon (F-21COLH) 
156234-2 Escutheon (F-21COLU) 
155526 Grille Cloth 
155306 Insulation (4 pieces used), Chassis 

Mounting Bracket 
154214-1 Knob, Fine Tuning (VHF di UHF) 
154218-1 Knob, Contrast Control 
154265 Knob, Local-Distance-Suburban Switch 
154270 Knob (2 used), Vertical & Horizontal 

Hold Controls 

155513-1 Knob (2 used), Tone di Brightness Controls 
, 156206-1 Knob, Channel Selector ( UHF) 

156209-1 Knob. Volume Control 
156217-1 Knob, Channel Selector (VHF) 
155724-1 Mask, Window 
155257-2 , Moulding ( Rubber), Window 
145211-22 Nut (Wing), Speaker Mounting 
155523-1 Screw (2 used), Trim Strip Mounting 
154210-10 Screw (4 used), Chassis Mounting 
155885 Spring, Window Retaining 
155862-1 Strip, Window Trim 
155162 Washer ( Extruded), Chassis Mounting Bracket 
155877 , Washer (4 used), Window Retaining 
155464 Wood Anchor 
155350-1 Window, Tempered Glass 

Final Assembly and Cabinet - Models F-21COLBH & F-21COLBUI 

Part No. Description 

154377-2 
155822 
155484 
155598 
155163 
155780-1 
155780-2 
155244-2 
156234-1 
156234-2 
155528 
155306 

154214-2 
154216-2 
154265 
154270 

Part No. Description 

Antenna Assembly (VHF) 
Antenna Assembly (UHF) 
Back & Power Cable Assembly ( F-21COLBH) 
Back & Power Cable Assembly ( F-21COLBU) 
Bracket (4 used), Chassis Mounting 
Bracket (R.H.), Window Retaining 
Bracket (L.H.), Window Retaining 
Cabinet 
Escutcheon (F-21COLHB) 
Escutcheon (F-21COLBU) 
Grille Cloth 
Insulation (4 pieces used), Chassis 

Mounting Bracket 
Knob, Fine Tuning (VHF di UHF) 
Knob, Contrast Control 
Knob, Local-Distance-Suburban Switch 
Knob, (2 used), Vertical & Horizontal 

Hold Controls 

155513-2 Knob (2 used), Tone gi Brightness Controls 
156206-2 Knob, Channel Selector ( UHF) 
156209-2 Knob, Volume Control 
156217-2 Knob, Channel Selector (VHF) 
155724-1 Mask, Window 
155257-2 Moulding ( Rubber), Window 
145211-22 Nut (Wing), Speaker Mounting 
155523-1 Screw (2 used), Trim Strip Mounting 
154210-10 Screw (4 used), ChaSsis Mounting 
155885 Spring, Window Retaining 
155862-1 Strip, Window Trim 
155162 Washer ( Extruded), Chassis Mounting Bracket 
155877 Washer (4 used), Window Retaining 
155464 Wood Anchor 
155350-1 Window, Tempered Glass 

Final Assembly and Cabinet - Models F-21CDLH & F-21CDLU 

Part No. Description 

154377-2 
155822 
155841 
155847 
155163 
155840-1 
155840-2 
155388 
139319-2 
155935 
156234-1 
156234-2 
156165 
146786 
148787 
155306 

154214-1 
154216-1 
154265 

Antenna Assembly (VHF) 
Antenna Assembly ( UHF) 
Back & Power Cable Assembly (F-21CDLH) 
Back & Power Cable Assembly (F-21CDLU) 
Bracket (4 used), Chassis Motinting 
Bracket (R.H.), Window ing 
Bracket (L.H.), Window Re , ning 
Cabinet 
Catch (4 used), Doors 
Doors (one pair), Matched 
Escutcheon ( F-21CDLH) 
Escutcheon (F-21CDLU) 
Grille Cloth 
Hinge, Upper Left Id Lower Right 
Hinge, Lower Left di Upper Right 
Insulation (4 pieces used), Chassis 

Mounting Bracket 
Knob, Fine Tuning (VHF di UHF) 
Knob, Contrast Control 
Knob, Local-Distance-Suburban Switch 

Part No. T Description 

154270 1Knob (2 used), Vertical & Horizontal Hold 
• Controls 

155513-1 P Knob (2 used), Tone & Brightness Controls 
156206-1 I' Knob' Channel Selector ( UHF) 
156209-1 1Knob, Volume Control 
156217-1 ! Knob, Channel Selector (VHF) 
155724-2 Mask, Window 
155257-4 Moulding ( Rubber), Window 
145211-22 Nut (Wing), Speaker Mounting 
166154 Pull (one pair), Doors 
155223-1 Screw (2 used), Trim Strip Mounting 
154210-10 Screw (4 used), Chassis Mounting 
155886 Spring, Window Retaining 
139319-1 Strike (4 used), Doors 
155862-2 Strip, Window Trim 
155162 Washer (Extruded), Chassis Mounting Bracket 
155877 Washer (4 used), Window Retaining 
155464 Wood Anchor 
155350-5 Window, Tempered Glass 

Final Assembly and Cabinet - Models F-21CDLBH & F-21CDLBU 

Part No. Description 

154377-2 
155822 
155841 
155847 
155163 
155840-1 
155840-2 
155404 
149941-2 
155934 
156234-1 
158234-2 
156155 
149942 
149943 
156587 
156586 
155306 

154214-2 
154216-2 

Antenna Assembly (VHF) 
Antenna Assembly ( UHF) 
Back di Power Cable Assembly (F-21CDLHB) 
Back & Power Cable Assembly (F-21CDLBU) 
Bracket (4 used), Chassis Mounting 
Bracket (R.H.), Window Retaining 
Bracket (L.H.), Window Retaining 
Cabinet 
Catch (2 used), Doors 
Doors (one pair), Matched 
Escutcheon (F-21CDLBH) 
Escutcheon (F-21CDLBU) 
Grille Cloth 
Hinge, Upper Left 
Hinge, Upper Right 
Hinge, Lower Left 
Hinge, Lower Right 
Insulation (4 pieces used), Chassis Mounting 

Bracket 
Knob, Fine Tuning 
Knob, Contrast Control 

Part No. Description 

154265 Knob, Local-Distance-Suburban Switch 
154270 Knob, (2 used), Vertical & Horizontal Hold 

Controls 
155513-2 Knob (2 used), Tone & Brightness Controls 
156206-2 Knob, Channel Selector ( UHF) 
156209-2 Knob, Volume Control 
156217-1 Knob, Channel Selector (VHF) 
155724-2 Mask, Window 
155257-4 Moulding (Rubber), Window 
145211-22 Nut (Wing), Speaker Mounting 
156153 Pull, Right Hand 
156154 Pull, Left Hand 
155223-1 Screw (2 used), Trim Strip Mounting 
154210-10 Screw (4 used), Chassis Mounting 
155886 Spring, Window Retaining 
149941-1 Strike (2 used), Doors 
155862-2 Strip, Window Trim 
155162 Washer ( Extruded), Chassis Mounting Bracket 
155877 Washer (4 used), Window Retaining 
155464 Wood Anchor 
155350-5 Window, Tempered Glass 
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SERVICING 

TURRET TUNERS 
Because tuners operate at very high 

frequencies, considerable care must be 
taken when working on them. If the 
following simple precautions are ob-
served no difficulty should be en-
countered: 

I. Don't assume the tuner is at fault 
until the other circuits of the re-
ceiver have been carefully checked. 

2. Always use exact replacement parts. 

3. When troubleshooting a tuner do 
not disturb the parts or lead position-
ing. 

4. When making a replacement, du-
plicate the positioning and lead dress 
of the original part. 

5. Do not disturb any of the tuner 
adjustments unless you are familiar 
with the proper adjustment procedure. 

REPLACING TUNER COIL STRIPS. 

— TU-I, TU-2, TU-3, TU-4, TU-6, 
TU-8, TU-I 0 

I. Remove the tuner bottom cover 
by pulling its front end away from 
the tuner and unhooking its rear 
edge. 

2. Using a screwdriver pry the 
spring finger, holding the strip, 
away from the turret end plate and 
lift out the strip. 

3. To install the new strip, insert 

the two projections into the holes 
in the detent ring. 
4. Pry the spring finger away from 

the end plate, push the strip in 
place, and let the spring finger 
snap over the end of the strip. 

TU-5, TU-7, TU-9 

I. Remove the four screws holding 
the tuner bottom cover and remove 
the cover. 
2. Using a screwdriver, push the 
spring finger holding the strip 
toward rear of tuner and lift out 
strip. 
3. To install new strip, insert end 
having smaller projection into the 
hole in the detent plate. 
4. Pry the spring finger away from 
rear of drum and push the strip 
into place. Let spring finger snap 
back into place making sure that 
projection on end of strip seats cor-
rectly in hole in spring finger. 

CLEANING THE TUNER CON-
TACTS.— Remove the tuner bottom 
cover and several of the coil strips as 
described in the previous paragraph. 
Rotate the turret so that the wiping 
contacts are accessible through the 
opening made by removing the strips. 
Clean the coil strip and wiping con-
tacts with a soft cloth moistened with 
"No Noise". 

ADJUSTING THE TENSION OF THE 
WIPING CONTACTS.—Remove the 
tuner bottom cover and several of the 
coil strips. Rotate the turret to per-
mit access to the contacts through 
the opening thus provided. Using a 
small screwdriver bend each contact 
spring until it extends approximately 
IA inch inward from the surface of 
the plastic contact-mounting plate. 
To check the tension of the spring 

contacts, place the turret in a posi-
tion between channels and note the 
clearance between the contact spring 
and the surface of the coil strip. The 
clearance should be approximately 
1/64 inch. 

REMOVING THE TUNER TURRET 
DRUM.— 

I. Remove the tuner bottom cover. 

2. Remove the fine tuning bracket 
from front of tuner. 

3. Remove the front and rear retainer 
springs by pushing the straight end of 
each spring toward the top of tuner. 
4. Slip the turret drum out uf the 
tuner. 

I. Tune the set to the channel re-
quiring adjustment. 

2. Remove the Fine-Tuning and Sta-
tion Selector knobs. If set has a UHF 
dial, remove the dial. 

3. Set the Fine-Tuning control in the 
center of its mechanical range. If the 
Fine-Tuning control does not have a 
stop, turn the control so that the flat 
on the shaft faces down. 

4. Using an insulated alignment tool 
adjust the slug for best picture and 
sound. The slug is accessible through 
the hole just to the right of the tuning 
shaft. 

OVERALL OSCILLATOR ADJUST-
MENT.— TU-5, TU-7 and TU-9 are 
provided with an overall oscillator ad-
justment. When replacement of the 
oscillator tube, or components other 
than a channel strip, causes a 
change in oscillator frequency, this 
adjustment may be used to correct the 
oscillator frequency. The adjustment 
should be made as follows: 

I. Tune the set to the highest chan-
nel station available. 

2. Set the Fine-Tuning at the center 
of its mechanical range. If the Fine-
Tuning control does not have a stop, 
turn the control so that the flat on 
the shaft faces down. 

3. Adjust G ( figure 2) for best pic-
ture and sound. 

4. Check the tuning on all available 
channels and adjust the individual 
channel slugs if necessary. 

OSCILLATOR TUBE REPLACEMENT. 

—Due to differences in interelectrode TUNER ALIGNMENT 
capacitance, replacement of the oscil-
lator tube may result in considerable 
oscillator frequency shift. This con-

TEST EQUIPMENT. — To properly align a Du 
dition can be avoided by trying several 
tubes and selecting the one which switch turret tuner the following test equipment 

causes the least frequency shift. If quired: 

it is necessary to use a tube which Oscillograph 
causes excessive frequency shift the Vertical amplifier must have good 60 cycle 
oscillator frequency must be adj and usted. INDIVIDUAL CHANNEL OSCILLA- a vertical deflection sensitivity of at least 

TOR ADJUSTMENT.—When the os- volts per inch. 

cillator frequency is correct for some sweep Signal Generator 
channels but not for others, the in- Frequency range-54 to 216 mc. 
dividual-channel slugs should be used Sweep—At least 10 mc. 
to correct the oscillator frequency on Marker Signal Generator 
channels requiring adjustment. Ad-  
just the slugs as follows: Frequency range-54 to 216 mc. 

Should have built-in calibrator crystal. 

TUNER IDENTIFICATION 

Chassis 
Tuner Input 

Imped- 
enc. 

Tubes Turret 
Post- 
tions 

Shaft 
Lengths, 
Inches 

Output 
I. F. 

Channel Strips 

Symbol Part Number RF Amp. 

6BK7/ 

6BQ7 
6BQ7 

 Ose.  
Mixer- 

 Ose.  Coding Type 

RA- 160- 
162-1628 

TU-1 

TU-2 

21 

21 

009 

009 

121 

122 

Bal. 300 
ohm 

Bal. 300 
ohm 

6J6 

6J6 

12 

12 

238- 3% 

241- 3% 

41 mc 

41 mc 

Black M 

Red R 

2 section 

2 section 

RA- 164- 
165 

TU-3 

TU-4 

TU-5 

TU-6 

21 

21 

89 

21 

010 

010 

012 

010 

781 

/82 

601 

783 

Bal. 300 

ohm 

Bal. 300 
ohm 

Bal. 300 
ohm 

Bal. 300 

ohm 

6BQ7 

6BQ7/ 
6BQ7A/ 

6BZ7 
6BQ7 

6BQ7/ 
6BQ7A/ 

6BZ7 

6BK7 

6BQ7 

6J6 

6J6 

6J6 

6J6 

6J6 

6J6 

12 

12 

12 

12 

411-5A 

44R-5-AT 

44-5 f, 

418-51k 

21 mc 

21 mc 

21 mc 

21 mc 

Red Q 

Red Q 

Green Channel 

No. 
Red Q 

2 section 

2 section 

1 section 

2 section 

RA- 166- 
167-170 

TU-7 

TU-8 

89 

89 

012 

012 

901 

971 

Bal. 300 
ohm 

Bal. 300 
ohm 

13 

13 

8 

8 

—8 1/2  

—8 1/2  

41 mc 

41 mc 

Green Channel 
No. Z to X 
Green QR 

1 section 

2 section 

RA-168- 
169-171 

TU-9 

TU-10 

89 

89 

012 

013 

911 

021 
' 

Bal. 300 
ohm 

Bal. 300 
ohm 

6BK7 

6BQ7 

6J6 

6J6 

13 

13 

8 

8 

—8 1/2  

—8 1/2  

41 mc 

41 mc 

Green Channel 
No. Z to X 
Green QR 

1 section 

2 section 

TUNER INTERCHANGEABILI 
All tuners that are used on the same chassis are interchangeable. In a few cases special instructions are required. 

For the technician's convenience an interchangeability chart is shown below which contains these instructions. When a 
tuner is interchanged the mixer output coil (E in figure 2) of the new tuner should be readjusted. The alignment 
procedure for the mixer output coil will be found on the service data sheet for the chassis involved. 

Chassis Symbol 
Tuner 

Part Number Remarks 

RA- 160-162- TU-1 21 009 121 TU-1 and TU-2 are directly interchangeable. 

162B TU-2 21 009 122 

RA- 164-165 TU-3 21 010 781 TU-3, TU-4 and TU-5 are directly interchangeable. 

TU-4 21 010 782 
TU-5 89 012 601 

TU-6 21 010 783 TU-6 may be interchanged with TU-3, TU4 or TU-5 by adding L220 ( see 
production change 6552074 in this issue). 

TU-3, TU-4 and TU-5 may be interchanged with TU-6 by removing L220. 

RA- 166-167- TU-7 89 612 901 TU-7 and TU-8 are directly interchangeable. 

170 TU-8 89 012 971 

89 012 911 TU-9 and TU-10 are directly interchangeable. 
RA-168-169- TU-9 

171 TU-10 89 013 021 

Mont 
is re-

response 
0.1 rms 

BENCH SET-UP.-- The following precautions should be 
observed when setting up equipment for tuner alignment 
purposes: 

I. Connect all equipment to a common ground. A metal 
topped bench is preferred, however heavy bonding straps 
may be used. 

2. The sweep generator output must be properly matched 
to the tuner input. A suitable matching device is shown 
in figure 1. It consists of a connector plug, which fits 
the generator output and three half-watt resistors. 

3. Before attempting to perform an actual alignment 
;heck the bench set-up by connecting the test equipment 
to a chassis which is operating properly and observe the 
tuner curves. If the curves are correct it can be assumed 
that the bench set-up is functioning properly. 
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Turret Tuners 

FREQUENCY TABLE 

, 
e xi-
â z t z o 

e u 

vl 

2 54-60 55.25 59.75 81 101 

3 60-66 61.25 65.75 87 107 
4 66-72 67.25 71.75 93 113 

5 76-82 77.25 81.75 103 123 

6 82-88 83.25 87.75 109 129 
7 174-180 175.25 179.75 201 221 

8 180-186 181.25 185.75 207 227 
9 186-192 187.25 191.75 213 233 

10 192-198 193.25 197.75 219 239 
11 198-204 199.25 203.75 225 245 
12 204-210 205.25 209.75 231 251 

13 210-216 211.25 215.75 237 257 

The oscillator frequencies shown in the above table are for 
reference only. Final oscillator frequency adjustments should al-
ways be made with the available TV station signals. 

Figure I. Matching device suitable for tuner alignment work. Keep 
the lead lengths between the connector plug and the resistor 
network as short as possible. 

Turret Tuner 

ALIGNMENT PROCEDURE 
a. Apply —3 volts to the tuner green a-g-c lead by connecting to the tuner look point ( D in figure 2) using a short length of 
two small flashlight batteries in series between the tuner a-g-c coax. Connect a 10K resistor between the look point and 
lead and ground. the center lead of the coax. Ground the coax outer conductor to 

b. Connect the tuner antenna transmission line terminal board the tuner chassis. 

to the generator matching network. d. Disable the horizontal sweep circuits by removing the bori-

c. Connect the vertical amplifier terminals of the oscillograph zontal oscillator and deflection amplifier tubes. 

STEP 

1 

SWEEP GEN. MARKER FREQ. ADJUST 

Adjusted to 
sweep channel 
13. 

215.75 mc sound 
211.25 mc video 

Check for curve shown below. If necessary, 
adjust A and B in figure 2 for proper band-

pass, and C in figure 2 for maximum amplitude 
with equal peaks. 

2 

3 

Adjust to sweep 
each channel in 
turn. 

Correct markers 
for each channel 
(see frequency 
table on page 
19). 

Above adjustment sufficient for all channels. 

Individual channels may be favored if desired. 

Tune to each channel on which a TV 
signal is available, 

Set fine tuning control in the center of its 
mechanical range. If fine tuning control does 

not have a stop turn control shaft so that flat 
on shaft faces downward and adjust oscillator 
slugs. Adjust each oscillator slug for best pic-

ture and sound using non-metallic alignment 
tool. 

NOTES 

Slug A adjusts low frequency side of curve, slug B the high 
frequency side and slug C adjusts the r-f stage bandpass. 

Some tuners have slug F which adjusts a 40 mc i-f trap. — 
This slug may be reset if additional i-f rejection is required. / ‘ 
Its adjustment affects the low channel curves slightly. I 

Some tuners have slug G which adjusts the oscillator fre-
quency. It should be reset only if a channel strip oscillator 
slug cannot be properly set for its channel. VIDEO CARRIER SOUND CARRIER 

Failure to obtain the proper curves can be caused by a mis-
adjusted oscilator slug or mixer output coil E. The adjustment Figure 3—Set video carrier just inside peak. Sound carrier position 
of the mixer output coil is included in the i-f alignment pro- may very somewhat. On channel 13 the two peeks may be equal, 
cedure. varying slightly in amplitude on other channels. 

Figure 2. The two basic turret tuners and their adjustment slugs. The upper illustrations is for TU-I, 2, 3, 4, 6, 8 and 10 and 
the lower is for TU-S, 7 and 9. An explanation of the tuner slug functions will be found on the next page. 

©John Ir. Rider 
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SERVICING TURRET TUNERS 

A faulty tuner may produce any 
of the following symptoms; weak pic-
ture and sound, no picture and sound, 
microphonics, and intermittent noise. 
When the picture and sound are 

weak or completely absent the tuner 
tubes may be checked by substitution. 
If the tubes are not at fault return 
the original ones to their sockets and 
check the video i-f and detector stages 
of the receiver before troubleshooting 
the tuner. 

After it has been determined that 
the balance of the receiver is not at 
fault proceed to check the tuner in 
the following manner: 

PART II 

I. Measure the voltages at the socket 
pins. The undersides of the sockets 
can be reached by removing the tuner 
side plate. A quick check can be made 
by removing each tube from its socket 
and checking the voltages from the 
top of the socket. Using the latter 
method the voltages will not agree 
with those shown in the tables; how-
ever a quick check for the presence 
of the B I voltages can be made. 

2. Measure the resistances at the sock-
et pins. 

3. Remove the tuner bottom cover 
and turret drum and inspect for 

burnt parts, broken leads, parts touch-
ing turret drum, etc. 

4. Check resistances of suspected 
parts. 

5. Replace defective parts, clean all 
contacts, check the tension of the 
wiping contacts and reassemble the 
tuner for final check. 

The cause of microphonics or in-
termittent noise can usually be located 
by substituting tubes and by careful 
inspection of all parts and contacts. 
The chart below outlines the proce-
dures to be followed for various tuner 
faults. 

TROUBLESHOOTING PROCEDURES 

Symptom Procedure 

Weak or No Sound and Picture 
(all channels) 

1. Check VI and V2 by substitution. 
2. Check tuner voltage and resistance readings, and associated corn-

ponents. 
(21 mc Tuners) 

Check mixer output capacitor and output tab for leakage or shorts. 

Weak or No Sound and Picture 
(one channel) 

1. Check incorrect or defective channel strip in tuner drum. 
2. Check tension and clean contact springs. 

Inoperative-Tubes, Component 
Check OK 

1. Remove coil drum. Inspect for components rubbing against the 
coil drum, especially at the mixer output coil. 

Microphonics 
1. Check 6J6 properly seated in its socket. 
2. Check 6J6 by substitution. 
3. Tighten the 6J6 socket pins. 

Oscillator Slugs Do Not Adjust 
Properly (all channels) 

1. Check 6J6 by substitution. 
2. Check capacitors in oscillator circuit. 

Oscillator Slug Turned Too Far In-- 
Cannot Be Adjusted 

I. Remove bottom cover. 
2. Rotate the tuner drum and remove the affected coil strip. 
3. Loosen slug thread spring. 
4. Tap slug back in position and reset its thread spring. 

Channel 13 Oscillator Slug Will 
Not Adjust Properly 

(21 mc tuner) 
1. Check mixer output coil adjustment. 

Channel 2 Oscillator Slug Will Not 
Adjust Properly 

(21 mc tuner) 
1. Check mixer output circuit. 

Flashing When Tapped 
(2-section strip tuners) 

1. Check position of fiber washer on drum shaft. The washer 
should be between the drum retaining spring and the Fine Tuning 
control spring. 

Heavy Picture Beat 
(all channels) 1. Check adjustment of mixer output coil. 

TURRET TUNER SERVICE DATA 
TUNERS TU- 1 (21 009 121) AND TU-2 (21 009 122) 

ANTE 

CIS 
Se 
10% 

YELLOW 

C14 
58 
10% 

NOTES: 

ALL CAPACITOR 
VALUES ARE We-

ALL RESISTORS ARE 10% 
UNLESS SPECIFIED. 

ALL CAPACITORS ARE 20% 
UNLESS SPECIFIED. 

CS IS U0E103123 0201 
RIE IS 150 102 031 11101 

ruNER 2. 001 122. 

IN SOME TUNERS COI • C20 
ARE CONNECTED AS SHOWN 
IV THE SOTTES LINES. 

R.F. AMP. 
VI B 

I/2 68K7 

110V 

ANTENNA R.F. 
STRIP AMP. 

-1 VIA 
1/2 68K7 
1 

L._ 
12 
470 
20% 

Et 
.000 

GREEN 
wmITE 

HOC 

1110V 

" SEE 
5 NOTE 

C.1 
3-8 

HEATER 
8.30 

R3 
470-, 
20% 

BLUE - 
WHITE 

8* 
230v 

• 

5 

3 

4 

MIXER 
STRIP 

MIXER 
V2 A 

1/2 LA 

-L.. 
-r- COI 

L4 1 1000 85v 

Cu. 
47 ,0% 
51400 

LOOM-
POINT 

R4 
2500 
50% 

C24 
FINE TUNING 

117-•CK 
vooTE 

CI7 
1000 

Nu 
4.70 
20% 

TI 

Et70, 

CI8 
T.000 

C I 7 
1000 

RED 
WHITE 

89 
145V 

Resistance readings for TU-1 and TU-2 are shown below. All resistance measurements were taken with the tuner wired in the 
chassis. Voltage readings are shown above In the schematic. 

1 2 3 4 5 6 7 8 9 

VI ABK7/ INF 90K/200K • 0 
61307 

V2 6.16 18K 28K .1 
• Depends upon High-Low Signal Switch position. 

.1 0 

0 240K 10K 

11K 220K INF 0 

o 

TUNERS TU-3 (21 000 781), TU-4 (21 000 782) AND TU-6 (21 000 783) 

ANTENNA 
STRIP 

r - 
300 ,, 
INPUT 

ANTENNA 

NOTES: 

ALL. CAPACITOR 
VALUES ARE uur. 

ALL RESISTORS ARE 10% 
UNLESS SPECIFIED-

UNLESS SPECIFIED. 1g301 
L 9 a Lt0 ARE USED WITH WHITE ALL CAPACITORS ARE 20%  

luNER 21 Olt 783 ONLY. Gam 

pv LATER TUNERS R9 
IS DELETED AND RUN 
owEcT. R.0 IS 270K ACC 
PART NO. 02 032 060. 

R.F. AMP. 
VIA 

1/2 6807 

-3v 

R2 
470 
20% 

R.F. AMP. 
VI El 

1/2 6807 
95V 

• 
‘175V 

180K 
RIO  

330K 

C.2 

R3 
470-,  
20% 

/AMR 
STRIP 

r - - 

VI 

_I._ 51110E CIS 
- BLOC --e  IODE 

• 
250v 

Cu 
30 10 RS 
5 e% 10/1 
5% NPO 20% 

C25 
FINE TUNING 

Ls 

BLACK 
WRITE 

ME TER 
6. v 

7 

110V 
LS 

••• MIXER 
V2A 

1/2 6J6 

RIS 
ISO 
20% 

V2 

C.7 wwvLE 

1000 ='" RED 

Le 

COR 
ISO 
80% 

Re TO 
ISK RIE 

C27 
1000 

SEC 
NOTE 
LS 

TO 
VIF 

Resistance readings for TU-3, TU-4 and TU-6 are shown below. All resistance measurements were taken with the tuner wired in 
the chassis. Voltage readings ore shown above in the schematic. 

2 3 4 5 6 7 8 

VI 6607 90K S5K 
V2 6J6 INF 75K/165K• 
• Depends upon Fringe-Block Switch position. 

.05 0 230K 10K o 
.05 80K 1 'IOK INF 0 
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Turret Tuners 

TUNERS TU- 8 (89 012 971) AND TU- 10 (89 013 021) 

o 

exC IF AMP 
ANTENNA SEGMENT 

vni 
ANTENNA 

R.F. AMP. 
VI B 

1,2 6807 

ANTENNA 
STRIP 

- -1R.F. AMP. 
VIA 11,2 6807 

1 

NOTES>. L _ 
ALL CAPACITOR 
VALUES ARE Ole. 

ALL RESISTORS ARE 10% 
UNLESS SPECIFIED. 

ALL CAPACITORS ARE 20% C32 
UNLESS SPECIFIED. 

TUNER NO. 89 012 971 
RAS • DUMMY STRIP 
IN uée POSITION. 

TUNER NO 89 013 021 
MASA 40 re STRIP 
IN UHF POSITION. 

lO 

47k 3.5 
20% 

WRITE 

AGC 

2200 

70.7, 
20% 

2206 
RIO 
330K 

MIXER 
STRIP 
r - 

L— 
soor 

VI 

015 

WRITE 1000 

8+ 
250v 

L4 

C113 0% 
47 51400 2.7 

20K 20% 

'OK 
5% 20% 
N750 

6 
NE TUNING 

, 
SLACK 
WRITE 

HEATER 
6.30 

MIXER 
V2 A 
I/2 6J6 

Ro 
4.7x 
n% 

• osc. 
V20 
1,2 6J6 

CI7 
1000 

TO 

COAXIAL 

TO VIF 

40 MC IF MAP 
OSCILLATOR SEGMEN 

3 

• 

01 

Resistance readings for TU-8 and TU-10 are shown below. All resistance measurements were token with the tuner wired in the 
chassis. Voltage readings ore shown above in the schematic. 

1 2 3 4 5 6 7 8 9 

VI 68Q7 ¡NF 750K 0 .1 0 30K 150K ¡NF 
V2 6J6 15K 28K .1 0 260K 10K 0 

PARTS LIST 

TUNERS TU- 1, 2, 3, 4, 6, 8 AND 10 

Symbol Part No. Symbol Port No. Symbol Port No. Symbol Part No. Symbol Port No. 

CI t 42 006 050 CI6* 42 006 050 C31 03 124 790 LIO 21 011 571 Rh I 02 032 460 

C2* 42 006 050 C17 03 100 490 C32 03 124 790 LII 21 012 041 RI2 02 032 500 

C3 03 119 150 CI8 03 119 170 C33 03 124 790 LI2 21 012 051 RI3 02 031 910 

C4 03 119 160 CI9 03 119 150 C34 03 124 790 LI3* 21 010 420 RI4 02 032 480 

C5 03 119 180 C20 03 119 190 C35 02 124 790 114* 21 010 410 RI5 02 032 490 

Co 03 123 020 C2I 03 100 490 C36 03 100 490 RI 02 031 910 RIO 02 031 730 

C7 03 119 100 C22 03 119 210 LI 21 010 400 R2 02 032 520 Rh 7 02 031 530 

C8 03 123 030 C23 03 119 180 L2 21 011 190 R3 02 032 400 T1 20 007 770 

C9 03 119 170 C24 03 119 220 L3 21 010 430 R4 02 032 560 12 20 008 541 

CIO 03 119 190 C25 03 123 000 L4 21 010 440 R5 02 032 480 (6BK7) 25 007 341 

CII 03 119 160 C26 30 039 231 L5 21 010 450 R6 02 031 910 (6897) 25 007 000 

C12* 42 006 050 C27* 42 006 050 L6 21 010 460 R7 02 032 040 V2 25 000 190 

CI3* 21 010 410 C28 03 100 490 L7 21 010 470 R8 02 032 050 

C148 21 010 420 C29 03 123 040 L8 21 011 180 R9 02 032 010 

CI5 03 100 490 C30 1 03 123 010 L9 21 011 561 RIO 02 032 070 

"' Denotes an assembled part. 

RI2, C17 R4 L5, C2I L4 R I I, R3 C3 C2, 
RI3 L12 R15 C32 

CI5 

C27, C16, C12, R7, 
C20 R6 C28 C35 C34 C33 

R2 

Components location for tuners TU-1, 2, 3, 4, 6, 8 and 10. The upper illustration is the under chassis view with the t 
drum removed. The lower illustration is the side view with the side shield removed. 
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TUNER TU-5 (89 012 601) 

NOTES: 

ALL RESISTORS ARE 10% 
UNLESS SPECIFIED. 

ALL CAPACITORS AM 20% 
UNLESS SPECIFIED. 

ALL CAPACITOR ACC 
VALUES ARE 111.1, 

Components location for tuners TU-5, TU-7 and TU-9. The upper illustration is the underchassis view with the turret drum re-
moved. The lower illustration is the side view with the side shield removed. 

Resistance readings for TU-5 are shown below. All resistance measurements were taken with the tuner wired in the chassis. 
Voltage readings are shown above in the schematic. 

2 3 4 5 6 7 8 9 

VI 6807 INF 80K/170K* 0 0 .05 70K 1 Meg INF 
V2 6J6 90K 90K .05 0 200K 10K 0 

•Depends upon Fringe-Block Switch position. 

40 niC 
IF ARP 

C33 
ROO 

lot I I Li 01, 
ANTENNA Er - -1 L _i 

,,,--c--;_.1».)--? 1,. 
iNPuT, . 

R.F. AMP 
VIA SI  r 1/2 68K7 

o 10. -2.80 

- 
NOTES: 

ALL RESISTORS ARE 10% 
UNLESS SPECIFIED. 

ALL CAPACITORS ARE 2091 
UNLESS SPECIFIED. 

ALL CAPACITOR 
VALUES ARE IN Me. 

TONER 89 t112 911 USED 
IN RA- 171 CHASSIS. 

TUNER 89 012 901 
RAS DUMMY STRIP 
IN UHF POSITION. 

TUNER 89 012 911 
HAS 40 MC STRIP 
INURE POSITION. 

R.F: AMP 
VI B 

1/2 68117 

250v 

AUG NEATER RN 
6.50 250v 

8. TO 
I45V VIF 

CIS 
1800 

14 

NP0-= 

Fclidk in 
1 TuN ,NG 

iirí 
4 

L — C,8 

OSCILLATOR .1 ,?,% 
SLUG ADJ. 9250 

AU MC 

13LK. BLUE IF AMP 

MIXER 

V2A 

1/2 6.16 

o 

V2B 
1/2 6.16 

HIS 
•.7K 

C32 

RED 

C28 
1.5 

RI7 
'OK 

C207 

n3;01. 

=_--

COAXIAL 
CABLE 

Resistance readings for TU-7 and TU-9 are shown below. All resistance measurements were token with the tuner wired in the 
chassis. Voltage readings are shown above in the schematic. 

2 3 4 5 6 7 8 9 

16, Ci6 R14, 628 
L8 R15 C18 R9 

TUNERS TU-7 (89 012 901) AND TU-9 (89 012 911) 

CI3 

C22, 
624 LI, 

L2 

CI7, All Re, R7 66 R2 CI 

CPI, C31, C29, L9, C9, 
RIO C12 C32 C30 

vl 68K7 INF 700K 0 A 0 30K GOOK INF o Cl, 
V2 6J6 80K 90K .1 0 200K 10K 0 CB 

CIO 

PARTS LIST 
TUNERS TU- 5, TU- 7, AND TU-9 

RIO 02 032 040 

RI 1 02 031 890 

RI2 02 031 930 

RI3 02 031 890 

RI4 02 ,031 890 

RIS 02 031 850 

RIO 02 031 870 

Rh 7 02 031 890 

RIB 2025 000301 819100 

(66Q7) 25 007 GOO 

(6V82") 25 007 341 

Symbol Port No. 

CI 03 019 840 

C2 03 124 780 

C3 03 125 000 

C4 03 125 010 

C5 03 124 790 

CO 03 124 770 

C7 03 124 790 

C8 03 119 170 

C9 03 125 180 

CIO 03 125 500 

CI 1 03 125 180 

Cl2 03 125 500 

CI3 03 019 840 
CI4 03 124 790 

CIS 03 124 790 

C16 03 019 840 

CI7 03 125 100 

CI8 03 119 170 

CI9 03 126 010 

C20 03 125 140 

C2I 03 126 191 

C22 03 126 010 

C23 03 125 130 

C24 03 125 130 

C25 03 125 HO 

C26 03 125 120 
C27 03 125 110 

C28 03 125 000 

C29 03 12,5 180 

C30 03 125 500 

C3I 03 125 180 

C32 03 125 500 

C33 03 124 790 

Li 21 011 440 

L2 21 OH 811 

L3 21 011 450 

L4 21 011 561 

L5 21 011 480 

L6 21 011 460 
L7 21 011 571 

L8 21 011 581 

L9 21 011 801 

LIO 21 011 470 

RI 02 031 900 

R2 02 031 840 

R3 02 031 980 

R4 02 031 280 

R5 02 031 180 

R6 02 031 260 

R7 02 031 200 

R8 02 031 660 

R9 02 031 730 
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ELECTRICAL AND MECHANICAL SPECIFICATIONS 

ALIGNMENT INSTRUCTIONS ..   

CIRCUIT DESCRIPTION .. .   

PARTS LAYOUT   
PARTS LIST   
PRODUCTION CHANGES  
RESISTANCE MEASUREMENTS .   

INDEX 

PAGE 
15 
7 
8 

19 
24 
16 

The new Du Mont RA-166, 167, 170 and 171 chassis 
are high-performance units designed to provide high-
definition pictures and outstanding fringe area reception. 
RA-166, 167 and 170 chassis are designed to receive all 
VHF channels and are easily adapted for UHF. The RA-
171 chassis is designed to receive all 82 VHF and UHF 
channels. The circuitry of all chassis is of similar design. 
The RA-170 and RA-171 are Custom chassis and include 
a tone control, plus provisions for attachment of a phono-
graph with a conveniently located Phono-TV switch. 

Among the many outstanding features found in these 
new chassis are: 

I. Low-noise cascode 12-channel switch-turret VHF 
tuner for superior fringe area performance. 

2. One dial tuning of all 82 VHF and UHF Channels 
on VHF-UHF models. 

3. Non-UHF models easily adapted for UHF by sub-
stitution of tuner strips. 

4. Du Mont's Selfocus* Teletron*—provides fully auto-
matic focus—eliminates focus control. 

5. Four-stage, 41-mc, stagger-tuned, intercarrier video 
i-f strip for maximum sensitivity and high-definition 
pictures. 

6. Fast acting keyed and delayed AGC, provides in-
stantaneous control of receiver gain and automatical-
ly adjusts for both strong and weak signals. 

• Trade Mark 

SCHEMATIC   

SPECIFICATIONS   
TRIMMER LOCATIONS  
TROUBLESHOOTING.   
VOLTAGE MEASUREMENTS   
WAVEFORMS .  

PAGE 

17, 18 
7 
15 
13 
16 
17, 18 

7. Vertical retrace blanking circuit—eliminates retrace 
lines at all control settings. 

8. Conveniently located controls—the most used con-
trols are on the front panel, rear controls are easily 
accessible. 

9. Shipped completely adjusted ready for installation. 

Model Nam. 
17T350 Chatham 

21T327 Ridgewood 

21T328 Wakefield 

21,T329 Essex 

21T359 Oxford 

211'166 Lynwood 

21T376 Somerset 
11 

21T377 Newbury 
II 

21T378 Hanover 
II 

21T378U Somerset 
H 

21T377U Newbury 
II 

21T378 U Hanover 
11 

MODELS 
Chassis CRT Services 
RA-166 17 inch VHF 

rect. 
RA-187 21 inch VHF 

rect. 
RA-167 21 inch VHF 

rect. 
RA-167 21 inch VHF 

rect. 
RA-167 21 inch VHF 

rect. 
RA-167 21 inch VHF 

rect. 
RA-170 21 inch VHF. Phono 

rect. provisions 
RA-170 21 inch VHF. Phono 

rect. provisions 
RA-170 21 inch VHF. Phono 

rect. provisions 

RA- 171 21 inch UHF-VHF, 
rect. Phono 

provisions 

RA-171 21 inch UHF-VHF. 
rect. Phono 

provisions 
RA- 171 21 inch UHF-VHF, 

rect. Phono 
provisions 

Cabinet 
Table Model, 
Mah. and Bi. 
Console W/doors. 
Mah. and BI. 

Console W/doors. 
Mah. and BI. 
Console W/doors, 
Mah. 
Table Model, 
Mah. and BI. 
Console, 
Malt. and BI. 

Console W/doors, 
Mah. and BI. 
Console W/doors. 
Mah. and Bi. 
Console W/doors„ 
Mah. and BI. 

Console W/doors, 
Mah. and BI. 

Console W/doors, 
Malt and Bi. 

Console W/doors. 
Mah. and BI. 

e;:1- - ------ 
TUNER'. 

RAIT, ONU 

_ 

KEYINS 
PULSE 
FoR81.10R. 

4-411,1C 
VIDEO LF. STA 

SCSIVS 

t12AUanORI lit T INVERTER 
lit AU7 

SOUND 4.8MG OAL  • 
%ri" DERATIAirs"  AnliTininSATI let leWSele4T • SPEAKER 

VME1.1 
DETECTOR 

SAL5 

VIDEO TO CATNOOE 
AIMUFIER OF C.R.T. 

IST. STUC 
CLIPPER 
I/2 EAU? 

3RD. SYNC PHASE PIIASE 
CLIPPER SPUTTER DETECTOR NOR. OSC. 
1/2 ItATT lit MATI SAL5 

VERT. OSC. 
1Aller4 OUTPUT 

TO VU!, 
  DEFL. 

COILS. 

POWER RATING 
Source  
Consumption 

RA- 166, 167  
RA- 170, 171 

105-129 volts, 60 cycle a-c 

225 watts 
  240 watts ( phono included ) 

HUMBER OF TUBES 
RA-166, 167, 170  

RA- 17I  

OPERATING CONTROLS  

HIDDEN FRONT PANEL 
CONTROLS 

RA- 166, 167 
Operating  

Service   

RA- 170, 171 
Operating  

Service  

22 plus 3 Rettifiers and 
1 CRT 
23 plus 3 Rectifiers, 2 Cry-
stals and 1 CRT 

Station Selector, Fine Tuning 
and UHF Tuning, Contrast, 
Volume and On-Off. 

Brightness, Vertical Hold 
and Horizontal Hold 
Vertical Size and Vertical 
Linearity 

Brightness, Tone, Vertical Hold, 
Horizontal Hold and Phono-TV 
Switch 
Vertical Size and Vertical 
Linearity 

ANTENNA INPUT 
IMPEDANCE 

VHF..... ........ — ....   Balanced 300 ohm 
UHF  Balanced 300 ohm 

FREQUENCY RANGE 
RA-166, 167, 170  
RA- 171  

INTERMEDIATE FREQUENCIES 
Video I-F Carrier  
Sound I-F Carrier  
Sound Intercarrier Frequency  
Adjacent Channel Sound Trap 

PICTURE TUBE 
Type  

Dimensions  

CRT HIGH VOLTAGE  

SWEEP DEFLECTION  

FOCUS  

LOUDSPEAKER.  
Size. 

Impedancé  

Channels 2 through 13 
Channels 2 through 83 

45.75 mc 
41.25 mc 
4.5 mc 
47.25 mc 

RA-166: 17HP4 
RA-167, 170, 171: 21FP4A 
RA- 166: 11 x 14 1/4  
RA-167, 170, 171: 
13743 x 194 

14.5 kv 

Magnetic 

Automatic Electrostatic 

Table Model: 5 inch 
Console: 10 inch 
3.2 ohm at 400 cycles 

CABINET DIMENSIONS 

Nome 

Chatham 

Ridgewood "41" 

Wakefield "41" 

Essex 

Oxford 

Lynwood 

Somerset Il 

Newbury II 

H r 

TUBE COMPLEMENT 

SYMBOL TYPE 

V101 6BK7 
VI02 6J6 
VI51 6.16 
V201 ()CU 

V202 6CB6 
V203 6CB6 
V204 6CB6 
V205 GALS 
V206 6AU6 

V207 6AL5 
V208 12AU7 
V209 12AT7 
V210 GALS 
V211 12BY7 
V212 6AU6 

V213 6AB4 
V214 6AT6 
V215 6W6-GT 
V216 6S4 

V217 5Y3-GT 
V2I8 5Y3-GT 
V2I') 6SN7-GT 
V220 6BQ6-GT 
V22I 6AX4-GT 
V222 1B3-GT 
V223 I 2AU7 

V401 17HP4; 
21FPlA 

CIRCUIT DESCRIPTION 
GENERAL. — A block diagram of the RA-166-167, 
RA-170-171 chassis is shown in figurc 1. The RA-17I 
is a UHF-VHF receiver equipped with separate UHF and 
VHF tuners coupled to a single control shaft. In the RA-
166, 167 and 170, only the VHF tuner is provided. The 
VHF tuners in all models arc of similar design. 

The VHF tuner is of the switch- turret type. 13 
switch positions are provided. When the tuner is switched 

Model Height Width Depth 

17T350 2011 21 1/2  1911 

2IT327 377ii 25 1/4  2217a 

2IT328 37 1/4  24 3/4  2217a 

217329 37 1/4  243/4  2217A 

21T359 23 24 205/8 

21T366 387/3 241/2  207/8 

21T376(U) 37 1/4  32 1/2  22ea 

211-377(U) 381/4  31 1/2  221/ 

21T378(U) 37 1/2  32 1/2  23i'a 

FUNCTION 

R-F Amplifier 
R-1; Oscillator and Mixer 
UHF Oscillator 
1st Video 1- le 
2nd Video 

3rd Video 1-11; 
4th Video 1-F 
Sound Converter and Video Detrx toc 
Sound I-F 
Ratio Detector 
1st and 2nd Sync Clipper 

3rd Sync Clipper and Phase Splitter 
Horiz. Phase Detector 
Video Amplifier 
AGC Amplifier 
Vertical Oscillator 
1st Audio Amplifier 
2nd Audio Amplifier 
Vertical Deflection Amplifier 
Power Rectifier 
Power Rectifier 
Horizontal Oscillator 
Horizontal Deflection Amplifier 
Damper 
14.V. Rectifier 
Sync Noise Inverter and Voltage 
Regulator 

CRT 

to the thirteenth position, in receivers equipped with UHF 
tuners, the input of the VHF tuner is switched to the 
output of the UHF tuner, and the necessary circuits arc 
switched to enable the VHF tuner to operate as a 41 mc 
i-f amplifier. 

The video i-f strip consists of four stagger-tuned 
6CB6 amplifier stages. The video i-f is 4$.75 mc and the 
sound i-f is 41.2$ mc. Separate video detector and sound L

-
L
 l
 3
 9
V
d
 A
l
 I
N
O
W
M
 

Figure 1. Block diagram of RA-166-167 and RA- 170-171 chassie. 
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CHASSES RA-166, RA-167, RA-170, RA-171 

3RD SYNC CLIPPER 
e PHASE SPLITTER 

VERT. OSC. 

1ST AND 2ND NOISE INVERTER 
SYNC CLIPPER 8 REGULATOR 

1ST V.I.F. 

2ND V.I.F. 

VHF MIXER 
AND OSC. 

VHF R-F 
AMP. 

3RD V.I.F. 

UHF OSC. 

4TH V.I.F. 

UHF XTAL 
HAR. GEN. 

UHF XTAL 
MIXER 

SOUND CONVERTER 
VIDEO DET. 

POWER RECT. 

HOR. PHASE 
DEYECTOR 

SOUND I.F. 

RATIO DEI. 

The RA- 171 Chassis 

converter diodes arc provided. This provision increases the 
amount of signal available at the input of the sound i-f 
amplifier, as compared to that obtained when a single 
diode is used. A single high-gain video-amplifier stage is 
employed. 

The sync takeoff is in the plate circuit of the video 
amplifier. Three sync-clipper stages are used. The output 
of the third sync clipper is fed to a phase-splitter stage 
which provides out-of-phase sync signals required for 
operation of the horizontal phase detector. A multivibra-
tor type horizontal-oscillator circuit is employed. A ring-
ing circuit is provided in the oscillator circuit for im-
proved stability. 
A single 6BQ6-GT is used in the horizontal-output 

stage. A high-efficiency flyback-type high-voltage supply 
provides 14.5 kv for application to the CRT. 

VERT. DEFL. 
AMP. 

POWER RECT. H.V. RECT. 

YOKE 
CONNECTOR 

DAMPER 

HOR. DEFL. 
AMP. 

HOR. OSC. 

BGC AMP. 

SPEAKER 
CONNECTOR 

2ND AUDIO 
VIDEO AMP. AMP. 

1ST AUDIO 
AMP. 

A keyed a-g-c circuit similar to that employed in RA-
164- 165 chassis is used. The a-g-c system also includes 
a tuner a-g-c delay circuit to provide a wide range of con-
trol for maximum performance in fringe - and strong - 
signal areas. A voltage regulator tube is provided in the 
a-g-c amplifier circuit to improve a-g-c stability. 

The vertical-sync signal is taken off at the cathode of 
the phase-splitter stage and applied to a printed-circuit 
integrator network. A multivibrator circuit performs 
the combined functions of vertical oscillator and output 
stage. 

As previously mentioned a separate sound-converter 
diode is provided. The output of the sound converter is 
applied to the input of a 4.5 mc intercarrier sound i-f 
stage. A ratio sound detector is employed. To secure 

optimum sound quality two stages of audio amplification 
are used. 

In the following p,-agraphs a more detailed descrip-
tion is given of those circuits which are not familiar to the 
technician. 

UHF - VHF TUNERS. — RA- 171 chassis are designed to 
receive all 82 UHF and VHF channels and are equipped 
with both UHF and VHF tuners. RA - 166, RA-167 and 
RA- 170 chassis are designed to receive the 12 VHF chan-

nels and are easily converted for UHF reception. The VHF 
tuners used in all models are of similar design. They are 
of the conventional switch-turret type, similar to those 
used in RA- 160-162 and RA- 164-165 Telesets. Since 
most technicians are familiar with this type of tuner it 
will not be described in detail here. 

A block diagram of the VHF and UHF tuners, show-
ing the circuit arrangement when receiving the UHF 
channels, is shown in figure 2. The UHF tuner is of the 
continuous-tuning type and provides coverage of the 
complete UHF television band (470-890 mc). 300-ohm 
balanced input is used. The incoming UHF signal is 
coupled to a tuned preselector. The preselector consists 
of two tuned circuits which pass the desired channel and 
attenuate all other signals. The output of the preselector 
is applied to a crystal mixer. 

The UHF tuner oscillator operates at one half the 
required frequency and its second harmonic is injected 
into the mixer circuit. The second-harmonic signal is ob-
tained by applying the oscillator fundamental to a crystal 
harmonic generator. A tuned circuit is provided to select 
the proper harmonic. 

The oscillator frequency is chosen to provide a second 
harmonic 41.25 mc higher than the incoming sound car-
rier, in order to produce a sound i-f of 41.25 mc and a 
video i-f of 45.75 mc in the output of the mixer. A 
link-coupling network is provided in the mixer output cir-
cuit. The UHF tuner output signals are fed from this 
coupling circuit to the input of the VHF tuner by meane 
of a short length of 73-ohm coax. 

300-e, 
BALANCED 
INPUT 

UHF TUNER 
(470- 890 MC) 

The VHF tuner is provided with 13 switch-turret 
positions. To receive the UHF channels the tuner is 
switched to the thirteenth, or UHF position. In this posi-
tion the tuner oscillator is disabled and the r-f and mixer 
stages operate as 41-mc i-f amplifiers. Note that the in-
coming signal is converted only once and that the UHF 
tuner is a true tuner, not a converter. 

When receiving VHF signals the B+ is removed from 
the UHF tuner and the input of the VHF tuner is con-
nected to the VHF antenna. This is accomplished by a 
slide switch which is actuated by the Station Selector 
knob. 

PRESELECTOR CIRCUITS. — As previously mentioned the 
preselector consists of two inductively-coupled tuned cir-
cuits. Conventional tuned-circuit construction cannot be 
used in the UHF tuned circuits, consequently a special 
type high-Q low-loss circuit referred to as a capacitively-
tuned, shorted coaxial line is used as shown in figure 3. 

To aid in explanation of the preselector a low-fre-
quency equivalent circuit is shown in figure 4A. The cir-
cuit configuration of the preselector is shown at B. The 
preselector tuned circuits are labeled 1 and 2. 

The construction of these circuits is based. upon the 
fact that transmission lines exhibit the same properties as 
do tuned circuits. For this reason the preselector circuits 
are referred to as transmission-line tuned circuits. For the 
benefit of the technician who is not familiar with this 

property of transmission lines a brief discussion follows. 

An ordinary parallel-resonant circuit consists of an 
inductance and a capacitance as shown in figure 5A. At 
its resonant frequency this circuit presents a very high 
impedance. At frequencies above its resonant frequency 
the inductive reactance, XL, is greater than the capacitive 
reactance, Xc. Since the greatest current flows through 
the smallest reactance, the capacitor current is greater than 
the inductor current, and the circuit is predominantly 
capacitive. 

At frequencies below the resonant frequency of the 
circuit the capacitive reactance, Xc, is greater than the 
inductive reactance, X L, the current through the inductor 

OVER- COUPLED 

1 

I.F. LINK I.F. LINK 
OUTPUT INPUT 
NETWORK NETWORK 

t— 

VHF TUNER 
(SELECTOR IN 
UHF POSITION) 

Figure 2. Block diagram of UHF-VHF Tuners. 

I.F. AMR 
I/2 6J6 4IMC TO 1ST. 
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is greater than that through the capacitor, and the cir-
cuit is predominantly inductive. 

A section of transmission line an exact electrical 
quarter-wave length long, shorted at one end, acts just 

the same as a parallel-resonant circuit. This property of 
transmission lines is due to the fact that it has both capaci-
tance and inductance, as shown in figure 5B. The line 
shown is of the coaxial type. When current passes through 
the inner lead a field is set up around the lead, conse-
gently the lead has inductance. The capacitance necessary 
to complete the tuned circuit exists between the inner and 
outer conductors and is represented by the dotted capaci-
tors in figure SB. This capacitance is referred to as distri-
buted capacitance and while it is not a "lumped constant" 
capacitor, as we ordinarily expect to find in a tuned cir-
cuit, it performs the same function. 

As in the parallel-resonant circuit in figure 5A, the 
quarter-wave line is a high impedance at its resonant fre-
quency. Above its resonant frequency it is predominantly 
capacitive, while below its resonant frequency it is pre-
dominantly inductive. Stating it another way, a trans-
mission line shorter than a quarter wavelength at a given 
frequency is inductive at that frequency. The fact that 
a shorted section of transmission line is inductive under 
certain conditions is important because this characteristic 
is taken advantage of in the design of the UHF tuner. 

A transmission line less than a quarter-wavelength 
long can therefore be used as the inductor in a parallel-
resonant circuit. By adding sufficient capacitance between 

Figure 3. Schematic oiagram of the UHF tuner. 

UHF TUNER 
89 012 921 

1ST RF 
TUNED LINE 

CI 

TRIMMER 

UHF 
ANTENNA 

.1209 

300,` 
INPUT 

2NO RF 
TUNED LINE 

TRIMMER 

o 

LI57 

06C. DOUBLER 
TUNED LINE 

CRIO2 
MIXER 

the inner and outer conductors, as shown in figure Sc, 
it can be resonated at the desired frequency. If the capaci-
tor is made variable the circuit will be tunable over a 
band of frequencies. 

Comparing figure 5C with the preselector tuned cir-
cuits in figure 4B we can see that they are the same. A 
form of link coupling is used between the preselector 
tuned circuits. Since the inductance for the circuits is 
supplied primarily by the inner conductor of the trans-
mission line, the link must be located inside of the line. 
Partial turns of wire serve as the two links required ( 3 and 
4 in figure 4B). They are brought out through holes in 
the outer conductors. 

The same type of inductive coupling is also used be-
tween the input tuned circuit and the antenna. Two 
coupling loops are used to provide a 300-ohm balanced 
input ( 5 in figure 4B). 

The output of the second preselector circuit is 
coupled to the mixer by means of a tap on the inner con-
ductor (6 in figure 4B). This method of coupling is the 
same as the tapped coil of figure 4A. 

The physical construction of the preselector tuned cir-
cuits is shown in figure 6. The box in which the tuner 
is mounted forms parts of the outer conductors of the 
tuned lines. The inner conductors are hollow U's, as 
shown in the figure. The inner conductors also serve as 
the stator plates of the tuning capacitors. 
A shield located between the first and second pre-

CI38 
10 1.1UF 
10% 

LOOK 
POINT 

OSC. TANK 
COIL 

C156 
RIPENER 4.71.11/f 

10% 
N330 

CR101 
HARMONIC 
GENERATOR 

0157 
4.71.1e 
10% 
N330 

CI53 

mee 

COAX. 

LISA IF OUTPUT 
41.25 MC 

FRE0.05C. 
VI51 
6.16 

Nob 
05C. 

t 0J.COIL 
a a • 

TUNER 89 012 921 AND $101 ARE 
USED IN RA 171 CHASSIS. 

SIO1 
CONTACT 
LOCATION 

5101 => 
VHF UHF 

.1209 
VHF ANTENNA 

TO VHF 
TUNER 

300-n-
INPUT 

150V 

selector circuits forms one side of the outer conductors 
of the tuned lines. 

The tuning-capacitor rotor plates are of the straight-
line frequency type. Four rotor plates are used in each 

capacitor. The end plates are slotted so that they may be 
bent in sections to correct tracking and passband char-
acteristics over the tuning range. 

Each line section is provided with a metal tab attached 
to the inner surface of the outer conductor. These tabs 

are used as trimmer capacitors to correct for normal pro-
duction variations. They are adjusted by bending them 
closer to or farther from the inner conductors of the 
tuned lines, and are adjusted with the tuning-capacitor 
rotors completely unmeshed, to establish the high end of 
the tuning range. 

As shown in figure 3, two coupling loops are used be-
tween the preselector tuned circuits. The upper loop, 
1.162, is effective primarily at the low-frequency end of 
the band, while the lower loop, LI63, is effective primarily 
at the high-frequency end of the band. 

THE UHF OSCILLATOR. — The UHF oscillator uses a 
push-pull, tuned-plate, tuned-grid circuit. To avoid the 
need for a special tube type, and permit the use of an 
existing type of known reliability, the oscillator is 
operated at one half the required frequency. Operation in 
this manner also results in greater stability and uniformity 
in manufacture. 
A 6J6 dual triode is used in the oscillator. The plate 

tank coil is a flat piece of sheet metal shaped as shown in 
figure 6. This type of construction results in greater 
uniformity of inductance and lead dress. 

Plate-circuit tuning is accomplished by means of split-
stator capacitor C4. The rotor of this capacitor is ganged 
with those of the preselector and harmonic selector cir-
cuits. The grid circuit is tuned by 1.153 which is self 

o 

Figure 4. A--tow frequency equivalent of the preselector 
circuits. 8—The actual preselector using tuned coaxial lines. 

o 

resonant at the lower end of the tuning range and main-
tains the proper oscillator signal amplitude at these fre-
quencies. 

C156 and C157 provide the feedback necessary to 
maintain oscillation. Coil L2 is provided to permit adjust-
ment of the plate circuit inductance. C152 is used to ad-
just the oscillator tracking at the high end of the tuning 
range. 

In order to produce a 41.25-mc sound i-f and a 45.75-
mc video i-f the local-oscillator signal must be tunable 
from 517 mc to 931 mc. Since the oscillator operates at 
half the required frequency it tunes from 258.5 mc to 
465.5 mc. 

The oscillator output is applied to a crystal harmonic 
generator, CR101, by means of coupling link L164. The 
crystal distorts the oscillator signal making it rich in 
harmonics. From the harmonic generator the signal is 
fed to a harmonic-selector circuit. The harmonic selector 
is a tuned circuit identical to the preselector circuits, ex-
cept for frequency range. It is tuned to the second 
harmonic of the oscillator, the frequency required for 
mixer injection. 

The oscillator second harmonic is applied to the crystal 
mixer, CR102, by means of a tap on the inner conductor 
of the harmonic-selector tuned line. L158 is an r-f choke. 

The mixer output appears across i-f coil 1.155. This 
coil is slug tuned to permit adjustment for proper band-
pass. From this point the signal is link coupled ( L156) 
to a short length of 72-ohm coax, through which the 
signal is fed to the VHF tuner input. 

'1'he look point in the mixer-output circuit is used in 
production to observe the tuner bandpass and check the 
mixer injection current. 

To minimize feedback from the i-f strip to the UHF 
tuner, the tuner is insulated from the main chassis and 

-if- -if-

-ir- -if-
1 X 

Figure 5. A—Parallel tuned res t circuit. 3 R ee t 
quarter-wave coaxial line. C—Shorted coax line less than 

quarter-wave long used os res t circuit by the 
addition of faro/chance 
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CHASSIS RA-166, RA-167, RA-170, RA- 171 

grounded at one point by means of a short length of me-
tallic braid. This type of grounding, called "single point 
grounding," is much more effective than simply mounting 

the tuner directly on the main chassis. 
As pointed out previously the VHF tuner is pro-

vided with 13 switch-turret positions. To receive the 
UHF channels the Station Selector is placed in the 
thirteenth position. When this is done the VHF oscillator 
is disabled, and the necessary tuned circuits are switched 

in the VHF tuner so that the r-f amplifier and the mixer 
operate as 41 mc i-f stages. 

In addition to the above, placing the Station Selector 
in the thirteenth position actuates a slide switch, S101 in 
figure 3, which applies B+ to the UHF tuner and connects 
the VHF tuner input to the UHF tuner output. 

VIDEO I-F STRIP. — Four 41-mc stagger-tuned video 
i-f stages, employing 6CB6 tubes, are used. The grid cir-
cuit of the first video i-f stage is double tuned. All other 
coupling circuits are single tuned. A 47.25 mc adjacent-
channel sound trap is provided. This trap is of the ab-
sorption type and is located in the plate circuit of the 
second video i-f stage. A-g-c voltage is applied to the 

first three stages. 

VIDEO DETECTOR AND AMPLIFIER. — One-half of 
a 6AL5 twin diode serves as the video detector. 13-c 

coupling is used between the detector and the video ampli-
fier, as well as between the video amplifier and the CRT. 
A single high-gain video-amplifier stage employing a 

12BY7 tube, is used. 
The contrast control is located in the video-amplifier 

stage and consists of a potentiometer, connected between 
the cathode of the tube and ground. This potentiometer 
varies the bias and hence the gain of the video-amplifier 

stage. 

A-0-C CIRCUITS. — A keyed a-g-c system with pro-
visions to delay application of a-g-c voltage to the tuner 

PRESELECTOR 
TUNING CAPACITORS 

HARMONIC SELECTOR 
TUNING CAPACITOR 

COUPLING 
LOOP 

PRESELECTOR 
CIRCUITS 

OSC.TUNING 
CAPACITOR 

OSC. 
COIL 

HARMONIC SELECTOR 
CIRCUIT 

Figure 6. The UHF tuned circuits. 

r-f amplifier is used. The system posseses the excellent 
noise immunity and rapidity of action characteristic of 
keyed systems. In addition the delay provision greatly im-
proves performance in both weak and strong-signal areas. 

The tuner a-g-c voltage remains at the minimum per-
missible value (-.5 volts) on weak signals. This permits 
the tuner r-f amplifier to operate at full gain, maintaining 
maximum signal-to-noise ratio and minimizing picture 
snow. Adequate a-g-c is maintained on weak signals by 
the voltage applied to the i-f stages. 

The tuner a-g-c delay also makes it possible to select 
component values in the a-g-c circuit which permit the 
tuner a-g-c voltage to rise rapidly at higher signal levels. As 
a result maximum performance is obtained over a wider 
range of input signal levels, with a given a-g-c control 
setting. 

The a-g-c circuit is shown in figure 7. A 6AU6 
sharp cut-off pentode is used as a keyed a-g-c amplifier 
(V212). The composite video signal, at the plate of the 
video amplifier, is applied to the grid of V212, through 
R256. Since d-c coupling is used, a portion of the plate 
voltage of the video amplifier appears at V212's grid, 
making it positive with respect to ground. 

A positive d-c potential is applied to the cathode of 
V212. This positive voltage is obtained from the cathode 
of the regulator tube, V223. The positive voltage applied 
to V212's cathode is greater than the voltage at its grid, 
consequently the tube is negatively biased. 

The composite video signal on the grid of V212 is 
positive. The grid is biased sufficiently beyond cut off 
so that only the sync pulses drive the grid out of cut off. 

A positive pulse, obtained from terminal 4 of the 
horizontal output transformer, is applied to the plate of 

V212 through C238, R239 and R241. This positive 

horizontal pulse occurs at the same time as the sync pulse 
at the grid, causing the tube to conduct. As a result a 
negative voltage is developed at the plate of V212. The 
a-g-c amplifier is similar to the one used in the RA- 164-
165 chassis, and the reader is referred to the October, 1952 
issue of the Service News for a more detailed description 
of its operation. 

R264 and C245, at the plate of V212, function as a 
filter which removes most of the horizontal pulse com-
ponent. The total a-g-c voltage is developed across R245 
and R263. This voltage is appplied to the tuner a-g-c 
delay network, shown in figure 7 within the dotted lines. 

To simplify the explanation of the delay network it 

has been shown in figure 8 with the diodes and capacitors 
removed. The negative a-g-c voltage produced by V212 
appears at point A, causing a current to flow through 
R245 and R263 in the direction indicated by the dotted 
arrows. If we assume that this current is 225,ua (.000225 
amps), point A will be approximately --) 5 volts with 
respect to ground. As shown in the figure a bucking volt-
age of +270 volts is applied to R215, producing a cur-
rent through the circuit as indicated by the solid arrows. 
The total resistance of R263, R245, R210 and R215 is 

2,667,000 ohms, therefore the current due to the + 270 
volts is approximately 100 p.a. (. 0001 amps). 

Since the direction of the current due to the bucking 
voltage is opposite that due to V212, the currents sub-
tract and the resultant current through R263 and R245 
is 125 µa ( 225 µa minus 100 pa), flowing from point A 

Figure 7. The a-g-c circuit. Figure 9. Operation of the delay circuit. 

Figure 8. Simp ifled schematic of a-g-c delay net work show-
ing currents produced by the ,a-g-c amplifier and 

the bucking voltage. 
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270V 

V2I4 
DIODE I 

to ground. As a result point A becomes approximately 31 
volts negative with respect to ground. The a-g-c volt-
age for the i-f stages is taken off at the junction of R245 
and R263. The voltage at point A divides across these 
resistors producing approximately - 5.9 volts at the i-f 
a-g-c take off. 

Since point A is 31 volts negative and point C is 270 
volts positive, the total drop across R210 and R215 is 
301 volts. This voltage divides across the resistors pro-
ducing a drop across R210 of approximately 27 volts. 
Thus point B is 27 volts positive with respect to point A, 
making it 4 volts negative with respect to ground. The 
tuner a-g-c voltage is taken off at point B and is applied 
to the tuner r-f amplifier through R205. 

So far we have explained how the bucking voltage re-
duces the a-g-c voltage. The delay action of the circuit 
will be described with reference to figure 9. Referring 
to figure 9A assume that the same conditions exist as in 
figure 8. Point A is -31 volts and point B is -4 volts. 
Now assume that the voltage at point A is gradually made 
less negative. This will cause the voltage at point B to 
also gradually become less negative. 

When the a-g-c voltage at point A is reduced to ap-
proximately -27 vólts, the voltage at point B will be 
zero. A further reduction in the voltage at point A will 
cause the voltage at point B to become positive. Provi-
sions have been made in the a-g-c circuit to prevent point 
B from becoming positive. This is accomplished by the 
addition of diode V214, as shown in figure 9B. 

When the voltage at point A is sufficiently negative to 
produce a negative voltage at point B the plate of the 
diode is negative and it does not conduct. Therefore it 
has no effect on the circuit. However, when the voltage 
at point A is reduced, so that point B tends to become 
positive, the diode begins to conduct. Under these condi-
tions the diode acts as a very low resistance to ground 
(practically a short circuit) and point B remains at zero 
potential. 

Now let's examine what occurs as the signal level at 
the input of the receiver changes. If the signal is very 
weak the a-g-c voltage at point A is not very negative. 
Point B tends to become positive but the action of the 
diode keeps it at zero potential. As the signal strength 
rises the voltage at point A becomes more negative. How-
ever, point B remains at zero until the signal level is 
great enough to produce approximately -27 volts at point 
A. The diode now ceases to conduct and as the input 
signal level continues to increase, making point A more 
negative, point B also becomes negative and a-g-c voltage 
is applied to the tuner r-f amplifier. 

In this way application of a-g-c voltage to the tuner 
is delayed until the input signal reaches a pre-determined 
level. It should be noted that negative a-g-c voltage is 
being applied to the i-f stages at all times because point 
A is always negative. 

To prevent the plate current of the r-f amplifier from 
exceeding the maximum tube ratings, a minimum grid 
bias of -. 5 volts must be maintained on the tube. This 
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bias is obtained from the plate of diode number 2 in 

figure 7. When the voltage at point B, in figure 7, is 
zero the plate of diode 2 assumes a potential of —. 5 volts, 
due to contact potential. This contact potential is pro-
duced by random electrons which strike the plate of the 
diode and create a current flow in R205. 

C205 and C210 at the plate of diode 2 are bypass 
capacitors. C205 prevents r-f signals from the tuner from 
entering the a-g-c circuits. C210 eliminates the remain-
ing horizontal pulse component from the a-g-c voltage. 

As shown in figure 7 a voltage regulator tube ( V223A) 
ts provided to stabilize the cathode voltage on the a-g-c 
amplifier. The addition of this tube prevents line voltage, 
or power supply load fluctuations from affecting the a-g-c 
voltage. 

When the current through the a-g-c amplifier ( V2I2) 
increases, the drop across R262 and the bias on V223A also 
increases. This results in a drop in current through V223A 
and R262 which tends to compensate for the original 
change. As a result the bias on V212 is held at a compara-
tively constant value. 

SYNC CIRCUITS. — The sync circuits consist of a noise 
inverter. three sync-clipper stages and a phase splitter, as 
shown in the block diagram of figure 10. 

The composite-video signal is applied to the grids of 
the noise inverter and the first and second sync clippers. 
The noise inverter is biased so that it is normally cut 
off. When a noise pulse occurs, whose amplitude exceeds 
that of the sync signal, the noise inverter is driven out of 
cut off and the noise pulse appears at its plate. The out-
put of the noise inverter is coupled to the grids of the first 
and second sync clippers. Since a phase reversal occurs 
in the noise inverter, the noise pulse arrives at the first 
and second sync clipper grids 180° out-of-phase with the 
composite-video signal and the noise pulse is cancelled 
at the grids. 

The first sync clipper passes only horizontal sync in-

formation and the second sync clipper only vertical sync 
information. The separated horizontal and vertical sync 
signals are recombined in the output of the sync clippers 
and fed to the input of the third sync clipper. The third 
sync clipper is biased so that it clips near sync tip, to re-
move noise present on the sync pulse. 

The output of the third sync clipper is fed to the 
grid of the phase splitter. This stage provides additional 
clipping action and in addition provides out-of-phase sync 
signals for application to the horizontal phase detector. 
The vertical sync is taken off at the cathode of the phase 
splitter. 
NOISE INVERTER. — The composite-video signal at the 
plate of the video amplifier is applied to the upper end 
of R238 in figure 11. R238, R302 and R303 form a volt-
age divider. That portion of the signal which appears 
across R303 is applied to the grid of the noise inverter, 
V223B. Since d-c coupling is used between the video-
amplifier plate and the grid of V223B, part of the video-
amplifier plate voltage is applied to the grid, making it 
positive. A positive potential, obtained from the cathode 
of V208A, is applied to the cathode of V223B through 
R305. The positive cathode voltage is sufficiently greater 
than the positive grid voltage to bias the tube beyond cut 
off and prevent it from conducting on any part of the 
composite-video signal, as shown in figure 12. Therefore 
under normal operating conditions there is no signal at 
the plate of this stage. 

Figure 10. Block diagram of sync circuits. 

Figure 12. V2238 grid-voltage, plate-current wareforms. 

Figure 11. Schematic of sync circuits. 

Figure 13. Signal at grid of V208A. 

Flgure 14. V208A grid-voltage, plate-current wareforms. 

When a noise pulse occurs whose amplitude exceeds 
that of the sync, it drives the tube into conduction and 
appears in its output, as shown in figure 12. The output 
of the noise inverter is coupled to the grid of the first 
sync clipper. The signal at this point is shown in figure 
13. A shows the composite-video signal obtained from the 
junction of R238-R302 and applied to the grid of the 
first sync clipper ( V208A) through R240. B shows the 
?wise pulses which are coupled from the plate of V223B 
to the grid of V208A, through C236. Note that the 
polarity of the noise pulses from the plate of V223B is 

opposite that of those in the composite-video signal. As 
a result the noise pulses cancel and the resultant signal ap-
pears as shown at C. Only a small portion of the noise 
still remains. In this way a large portion of the noise 
in the composite video signal is eliminated before applica-
tion to the sync clippers. 

FIRST SYNC CLIPPER. — That portion of the composite-
video signal which appears across R302 and R303 is 
applied to the grid of the first sync clipper in conjunction 
with the output of the noise inverter. The noise cancella-
tion action previously described takes place at this grid. 
Since the video-amplifier plate is d-c coupled to V208A, 
the grid is positive. A positive cathode voltage, exceeding 
this positive grid voltage, is developed across R285-C215, 
negatively biasing the tube. The operating conditions of 
the tube are shown in figure 14. The grid bias point of 
V208A is well beyond cut off, so that the tube conducts 
only on the horizontal-sync pulse, and the video and 
blanking information do not appear in its output. 

In addition to eliminating the video and blanking in-
formation V208A removes most of the vertical-sync 
signal. This occurs as a result of the cathode-bias network; 
R285, C215 and R268. The signal at the grid of V208A 
is shown in figure 15A. Since the tube does not conduct 
on the video and blanking portions of the signal they have 
not been shown. 

The horizontal sync pulses have a duration of 5 micro-
seconds. During each horizontal sync pulse the tube con-
ducts, as shown in figure 15C, charging C215 as shown 
at B. Since the interval between horizontal pulses is 58 
microseconds ( approximately 12 times the duration of each 
horizontal pulse), the charge due to each pulse is dis-
sipated before the next pulse occurs, and the bias on 
V208A is substantially equal to that produced by the 
static current through the tube. V208A continues to 
conduct on each horizontal pulse producing current 
through R268, as shown in figure 15C. 

Since the equalizing pulses are only 2.5 microseconds 
in duration and the interval between them is long ( 32 
microseconds), the charges on C215 due to each pulse is 
dissipated before the next pulse occurs. Consequently, 
the equalizing pulses also produce a signal across R268. 

As shown in figure 15A the vertical sync pulses a're of 
much longer duration ( 27 microseconds) and are not as 
widely separated (4 microseconds) as are the horizontal 
and equalizing pulses. 

As a result the vertical-sync pulses develop a large 
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charge across C21S, as shown in figure 15B. This charge 
s added to the static cathode bias on V208A, causing the 
tube to remain near cut off for the duration of the verti-
cal-sync interval. Therefore, after the first vertical pulse 
occurs there is very little current through V208A, and the 
cathode resistor, R268. 

V208A operates as a cathode follower with output 
taken off across R268. As a result of the operating condi-
tions just described, only the horizontal sync, the equaliz-
ing and the leading vertical sync pulses appear in its out-
put. 

The advantage of this type of sync-clipper circuit lies 
in the fact that noise pulses do not affect the bias on the 
stage. Noise pulses are normally of short duration. As 
noted in the previous discussion short duration pulses do 
not develop a significant charge on the cathode capacitor, 
C2I5, and therefore do not change the bias on V208A. 

In the usual grid-leak biased sync clipper the bias is 
determined by the peak amplitude of the signal. As a re-
sult high-amplitude noise pulses increase the grid bias, 
changing the clipping level and compressing, or completely 
eliminating, the sync information. 
SECOND SYNC CLIPPER. - As noted in the preceding 
discussion the first sync clipper, V208A, does not pass 
the vertical sync signal. As a result other provisions have 
been made to separate the vertical sync from the compo-
site-video signal. This is accomplished in the second sync 
clipper, V208B in figure 11. 

The composite-video signal at the grid of the first sync 
clipper is applied to the grid of the second sync clipper 
through R235. Since noise cancellation takes place at the 
grid of V208A a large portion of the noise present in the 

.composite-video signal is cancelled before it reaches the 
grid of V208B. 

Bias for V208B is obtained from the cathode of V208A, 

through resistor R236. R236 and C235 function as a fil-
ter to prevent the horizontal and equalizing pulse com-
ponents, present at the cathode of V208A, from reaching 
the cathode of V208B. The filter produces a slightly higher 
positive voltage at the cathode of V208B. Since the grids 
of V208A and V208B are at approximately the same po-
tential, this causes the negative bias on V208B. to exceed 
the bias on V208A. To equalize the bias on both tubes 
R237 has been connected between the video take-off line 
and the grid of V208B. The addition of the resistor pro-

duces a slightly higher voltage at the grid, to compensate 
for the slightly higher cathode voltage. In this manner 

V208B is negatively biased beyond cut off. The operating 

Figure 16. V20811 grid-voltage, plate -c waveforms. 
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Figure 13. Operation of the first sync clipper, V208A. A-Sync portion of the composite video signal at grid. 8-instan-
t s cathode voltage. C-Signal voltage across R-268. The dash line is due to V2088. 

conditions of the tube are shown in figure 16. Cut off 
corresponds to the blanking-pedestal level. 

As previously mentioned the input signal is applied to 
the grid of V208B through R235. The time constant of 
R235-C229 in the grid circuit is approximately 25 micro-
seconds. As a result the 5 microsecond horizontal and the 
2.5 microsecond equalizing pulses produce very little volt-
age at the grid and do not drive the tube into conduction. 
The 27 microsecond vertical sync pulses, being of much 
longer duration, are integrated and drive the tube into con-

duction as shown in figure 16, producing a vertical-sync 
pulse across cathode resistor R268. This resistor is common 

to V208A and V208B and both the horizontal and vertical 
sync signals appear across it. 

THIRD SYNC CLIPPER. - The composite-sync signal 
(horizontal, equalizing and vertical pulses) appearing across 
R268 is applied to the cathode of the third sync clipper, 
V209A in figure 11. R269 maintains the grid and cathode 
at approximately the same d-c potential, while the addition 
of C275 prevents the input signal from appearing at the 
grid. The operating conditions of the stage are shown in 
figure 17. Since the positive input signal is applied to the 
cathode it has the same effect as a negative signal applied 
to the grid, therefore the sync pulses drive the tube into 
cut off. As a result the upper 40% of the sync signal is 
clipped and does not appear at the plate. This clipping ac-

tion removes noise superimposed on the sync signal. 

PHASE SPLITTER. - The phase splitter, V209B in figure 
11, provides additional clipping and out-of-phase sync sig-
nals for application to the horizontal a-f-c phase detector. 

The sync signal at the plate of V209A is applied to 
the grid of V209B through coupling capacitor C231. C231 

in combination with R244 form a grid-leak bias network 
which biases the grid negatively. The comparatively long 

vertical-sync pulse tends to charge C231 and increase. the 
bias on the tube, so that the sync information immediately 
following the vertical-sync pulse is reduced in amplitude 
at the output of the stage. To overcome this condition a 
small positive voltage, obtained from the + 150 volt line, 
is applied to the grid through R242. This permits the 
charge on C231 to leak off more rapidly so that the ampli-
tude of the horizontal sync information is not reduced. 

V209B operates as a conventional triode phase splitter. 
Output is obtained from both the plate and cathode cir-
cuits. The plate and cathode signals are of opposite polari-
ty as required for operation of the horizontal a-f-c phase 

detector. 
The vertical-sync signal is taken off at the cathode of 

V209B and applied to an integrator network before ap-
plication to the vertical oscillator. 

Figure 17. V209A grid-voltage, plate-current waveforms. 

SERVICING PROCEDURES 

ION-TRAP MAGNET ADJUSTMENT. - 

I. Position the ion-trap approximately as shown in figure 
18. 

NOTE: A small magnetic shunt may have been clipped on 
the ion-trap magnet at the factory. Do not disturb this 
shunt. 

2. Turn the set on and allow 30 seconds for warm-up. 
Set the Contrast control at the middle of its range and set 
the brightness so that a raster is just visible on the screen. 

NOTE: Do not operate the Teleset with the ion- trap mag-
net improperly positioned for any longer than necessary. 
3. Slide the magnet slowly back and forth along the neck 
of the tube, while at the same time rotating it slightly to 

the left and right. As the raster becomes brighter, turn 
down the Brightness control until there is just enough 
brightness to permit the adjustment to be made. When 
the position giving maximum brightness and optimum 

focus has been located, turn up the Brightness control until 
the raster begins to increase in size. Adjust the ion-trap 
magnet again, for maximum brightness and optimum 
focus. 

DEFLECTION YOKE ADJUSTMENT. - If the picture is 
tilted, squeeze the ends of the yoke spring clip (A in Fig-
ure 18) together and lift them off the CRT support ring. 
Rotate the yoke until the picture is horizontal. The deflec-
tion yoke retainer (B in Figure 18) may rotate with 
the yoke. If this occurs the retainer should be held in posi-
tion while the yoke is rotated, making sure that the yoke 
end cover rotates with the yoke. When the deflection yoke 
has been properly adjusted, reset the spring clip to hold the 
yoke in position. 

POSITIONING ADJUSTMENT. - If the picture is not 
properly positioned, readjust the positioning magnet using 
the following procedure: 
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I. Push the positioning magnet assembly forward until it 
touches the rear of the yoke retainer. 

2. Bring the protruding adjustment tabs (C in Figure 
18) together. 

3. Rotate the entire positioning magnet assembly around 

the neck of the tube until the picture is properly positioned. 
4. If the picture cannot be properly positioned in this 

manner, separate the tabs slightly and rotate the entire as-
sembly around the tube again. Continue to repeat this 
step, increasing the separation of the tabs each time, until 

the picture is properly positioned. When this adjustment 
has been made, a slight readjustment of the ion-trap mag-
net may be necessary. 

VHF TUNER OSCILLATOR ADJUSTMENT. - Individual 
oscillator adjustment slugs are provided in the VHF tuner 
to permit precise adjustments to suit the receiving condi-
tion for each channel in your area. These slugs are set at 

the factory for average conditions and do not require ad-
justment when the receiver is installed. However, it is 
often possible to obtain better reception by readjusting the 
oscillator slugs to suit the particular conditions at the loca-
tion where the receiver is installed. 
The following procedure should be used: 

I. Turn the Station Selector to the channel on which the 
oscillator is to be adjusted. 

2. Remove the Fine Tuning and Station Selector knobs 
(and the RA- 171 UHF channel dial). 

3. Set the Fine Tuning control so that the flat on the 
shaft faces downward. The oscillator slug is accessible 
through the hole just to the right of the tuning shaft. 

4. Using an insulated alignment tool, adjust the slug for 
best picture and sound. 

DUMONITOR ADJUSTMENT. - The Dumonitor control 
is adjusted at the factory and normally does not require 
readjustment in the field. However, in some cases better 
reception can be obtained by adjusting the control to suit 
the conditions in your area. 

In weak signal areas the Dumonitor control should be 
adjusted for best contrast and picture stability. 

In strong signal areas the control should be set to pre-
vent overloading on the strongest signal received, using 
the following procedure: 

I. Set the front panel Horizontal Hold control for mini-
mum whip (straight vertical wedge on test pattern) at the 
top of the picture. 

2. Adjust the Dumonitor control until no overload is ob-
served. 

3. Switch the Station Selector on and off channel. If this 
causes overload to occur reset the Dumonitor until the 
overload does not reappear when switching on and off 
channel. 

In areas where both very strong and very weak signals 
are received the Dumonitor control should always be ad-
justed to prevent overloading on the strongest signal. 

UHF-VHF ANTENNA CROSSOVER NETWORK. - If 
a combination UHF-VHF antenna having a single trans-
mission line is used with RA- 171 chassis, an antenna cross-

over network is required to terminate the transmission line 
at the receiver's UHF and VHF antenna terminals. Cross-

over network, Du Mont Part No. 88 000 681, should be 
used. This network is available from your Du Mont distri-
butor. 

The UHF-VHF transmission line should be connected 

to the terminals provided on the crossover network and 
the separate UHF and VHF output leads should be con-
nected to their respective antenna terminals on the re-
ceiver. 

REPLACING THE VHF TUNER COIL STRIPS 
I. Remove the four screws holding the tuner bottom 

cover and remove the cover. 

2. Using a screw driver, push the spring finger holding 
the strip toward rear of tuner and lift out strip. 

3. To install new strip, insert end having smaller pro-
jection into the hole in the detent plate. 

4. Pry the spring finger away from rear of drum and 
push the strip into place. Let spring finger snap back 
into place making sure that projection on end of 
strip seats correctly in hole in spring finger. 

CLEANING THE TUNER CONTACTS. - Remove the 
tuner bottom cover and several of the coil strips as de-
scribed in the previous paragraph. Rotate the turret so 

that the wiping contacts are accessible through the open-
ing made by removing the strips. Clean the coil strip and 

wiping contacts with a soft cloth moistened with "No 
Noise." 

ADJUSTING THE TENSION OF THE WIPING CON-
TACTS. - Remove the tuner bottom cover and several 
of the coil strips. Rotate the turret to permit access to 
the contacts through the opening thus provided. Using 
a small screw driver bend each contact spring until it ex-
tends approximately 1/8 inch inward from the surface of 
the plastic contact-mounting plate. 

REMOVING VHF TUNER 

I. Unplug the coax lead connection near 1st VIF trans-
former. 

2. Remove the dial cord. 

3. Unsolder the four VHF tuner leads from the terminal 
strip on top of VHF tuner bracket. 

4. Unsolder lead from terminal strip at slide switch. 
5. Unsolder lead from UHF tuner at slide switch. 
6. Unsolder center coax lead from slide switch. 

Figure 18. 

7. Remove the bracket supporting the front end of the 
tuning shafts. 

8. Remove the three screws mounting the VHF tuner to 
the support bracket. 

REMOVING UHF TUNER 

I. Unsolder the center lead of coax from slide switch, 

and remove ground lug fastening outside lead of coax 
to bracket. 

2. Unsolder red lead from UHF tuner at slide switch. 

3. Unsolder brown lead from UHF tuner at terminal 
strip. 

4. Loosen UHF tuner-shaft coupling screw. 

5. Remove three screws fastening tuner to mounting 
bracket. 

UHF DIAL CALIBRATION 

If a UHF channel is available tune to channel and ad-
just the UHF dial for proper calibration. 

If no UHF channel is available, calibrate the dial so 
t hat it tunes below the channel 20 marker and above the 
channel 80 marker. 

DIAL STRINGING PROCEDURE 

I. Rotate the UHF pulley shaft fully clockwise. 
2. Rotate the UHF tuning control so that the opening 

of the tuner shaft drum is positioned to the left. 
3. Hook end of the dial cord on the pulley drum, marked 

START in figure 19, and string dial cord as shown. 
Figure 19. 

TROUBLESHOOTING PROCEDURES 
PICTURE 

Symptom Procedure 

Bright Horizontal Line 

Loss of Vertical Size 

I. Substitute V213 and V216 

2. Check voltages, waveforms and associated components of V213 
and V216 

3. Check yoke and vertical output transformer, T201 

Critical Vertical Hold 1. Check waveforms in integrator network 

Drive Line in Center 1. Check setting of drive control 

Insufficient Horizontal Size 
1. Check settings of horizontal size and linearity controls 
2. Substitute V220, V221 and V219 
3. Check boosted B+ and associated components 
4. Check C279 and C278 

Insufficient Vertical Size 

I. Check setting of vertical-size control 

I 
4, 4, 

Control Has No Effect Control Does Not Give 
2. Check vertical size pot. R324 Normal Size 

2. Substitute V213 and V216 
3. Check voltages, waveforms 

and associated components 
of V213 and V216 
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PICTURE ( con't) 

Symptom Procedure 

Loss of Horizontal and Vertical 
Hold 
l'robable Cause: Faulty sync clipper 
stage 

I. Check settings of front panel hold controls 
2. Substitute V208 and V209 
3. Check voltages, waveforms and associated components of V208 

and V209 

Loss of Vertical Hold Only 
I. Substitute V208 
2. Check associated components of V208B 

Microphonics - Visual 
Probable Cause: Mechanical modulation 
of tube in picture circuits. 

I. Check control shafts and knobs for binding against cabinet 
2. Substitute V101 and V102 
3. Substitute V201, V202, V203, V204 and V211 

No Brightness 

I. Check for presence of high voltage at CRT connector 

I 

4' 4' 
High Voltage OK No High Voltage 

2. Check CRT for open filament 2. Check the Vt amp. fuse 
(look for glow) (F201) in high voltage cage 

3. Check adjustment of ion trap 3. Substitute V222, V221, V220 
4. Check voltages and associated and V219 

components of CRT 4. If a picture of reduced size 
with heavy horizontal fold-
over appears when V221 is 
removed, replace C278 

S. Check voltages, waveforms 
and associated components of 
V222, V221, V220 and V219 

No Horizontal Hold - or Critical 
Horizontal Hold 

Probable Cause: Defective a-f-c circuit 

1. Check setting of front panel horizontal hold control 
2. Substitute V210 and V219 
3. Check setting of L210 horizontal-stabilizer control located on rear 

of chassis 
4. Check voltages, waveforms and associated components of V210 

and V219 

Picture Oversize - Low Brightness 
Probable Cause: Insufficient high voltage 

1. Substitute V222 
2. Check h-v rectifier components 

Picture Too Small (Horizontal and 
Vertical) 
Probable Cause: B+ low 

1. Substitute V217 and V218 
2. Check B+ line and associated components 

Poor Focus 1. Check setting of ion trap 

Poor Horizontal Linearity 

1. Check setting of horizontal-linearity control 
2. Substitute V220 and V221 
3. Check voltages, waveforms and components associated with V220 

and V221 

Poor Vertical Linearity 

I. Check setting of vertical-linearity control 
2. Substitute V216 
3. Check voltages, waveforms and associated components of V216 

and 213 

Sound Bars In Picture 
Probable Cause: Misalignment 

I. Check fine tuning adjustment 
2. Check video i-f alignment 

Vertical Instability 

Probable Cause: Faulty vertical oscillator 

1. Check setting of front panel vertical hold control 
2. Substitute V213 and V216 
3. Check voltages, waveforms and associated components of V213 

and V216 

Weak Picture 
1. Substitute V211 
2. Check voltages and components associated with V211 

CHASSIS RA-166, RA-167, RA-170 RA-171 

SOUND 

Symptom Procedure 

Buzz 
Probable Cause: Vertical sync in sound 

1. Check fine tuning adjustment 
2. Substitute V206 and V207 
3. Check sound i-f alignment 

Cannot Be Tuned In Properly 
Probable Cause: H-f oscillator frequency 
misadjusted 

1. Check oscillator slug adjustment 

2. Substitute V102 

Dead or Weak 

Probable Cause: Loss of gain in audio 
or sound i-f stage 

1. Substitute, V205, V206, V207, V214 and V215 
2. Check speaker plug and speaker audio transformer 
3. Check voltages on V205, V206, V207, V214 and V215 
4. Check components associated with V205, V206, V207, V214 and 

V215 
5. Check sound i-f alignment 

Distorted 

1. Check fine tuning adjustment 
2. Substitute V206, V207, V214 and V215 
3. Check alignment of Z206 
4. Check voltages on V214 and V215 
5. Check components in 1st and 2nd audio amp. 

Microphonics - Audible 
Probable Cause: Mechanical modulation 
of h-f oscillator ( V102) or audio ampli- 
fier tubes. 

1. Check for binding knobs or control shafts 
2. Substitute V102 
3. Substitute V214 and V215 

Poor Quieting 
Probable Cause: Improper operation of 
ratio detector or sound i-f stage 

1. Check fine tuning adjustment 
2. Substitute V207 
3. Check alignment of Z206 
4. Substitute V206 
S. Check components of ratio detector, V207 

PICTURE AND SOUND 

Symptom Procedure 

No Picture, No Sound, Brightness 
OK 

1. Substitute V101, V102, V201, V202, V203, V204, V205, V215 
(see note) and V223 

2. Check voltages on V101, V102, V201, V202, V203, V204 and 
V205 and speaker plug connection. 
NOTE: The 150V source is the cathode of V215, the 2nd audio 
amp., therefore, a defective tube, speaker plug connection, or out-
put transformer will result in loss of the 150V 

No Picture, No Sound, Low 
Brightness 
(brightness control set at maximum) 

1. Substitute V211 
2. Check voltages and components associated with V211 

Overload in Picture - Buzz in 
Sound 
Probable Cause: Loss of a-g-c voltage 

1. Check setting of the a-g-c potentiometer 
2. Substitute V212, V201, V202 and V203 
3. Check voltages, waveforms and components associated with V212 

UHF OK, VHF Inoperative 

1. Substitute V102. 
2. Check operation of cam and slide switch, S101. 
3. Check voltages and components associated with V102. 

VHF OK, UHF Inoperative 

1. Substitute V151, CR101 and CR102. 
2. Check operation of cam and slide switch, S101. 
3. Check VHF tuner 40 mc i-f strip. 

©John ir. Rider 
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VIDEO IF ALIGNMENT RA-166/167, 170/171 
Place STATION SELECTOR between channels to disable oscillator. Remove fuse, F201. Connect a short 
length of wire to pin 5 of V101 (see Figure 1). Use the lowest VTVM range for all steps. 

Step 
Signal Generator 

Frequency Connect to 
Output Indicator Connect to Adjust Remarks 

1 44.5 mc 
No Sweep 

Pin 5 
V101 

o VTVM 

Pin 2. V211 

IVTVM 
Z205 for maximum 

reading 

Set signal generator output to 

maintain reading on lowest range 
of VTVM. 

2 
42.5 mc 
No Sweep 

As Above 

VTVM 

As Above 

2VTVM 
2204 for maximum 

reading 
Same 

3 
46.1 mc 

No Sweep 

As Above 

VTVM 

As Above 

3VTVM 
2203 (bottom) for 

maximum reading 
Same 

4 
43.75 mc 

No Sweep 

As Above 

G VTVM 

As Above 

4VTVM 
Z202 for maximum 

reading 
Same 

5 47.25 mc 

As Above 

o VTVM 

As Above 

5VTVM 
Z203 (top) 

for minimum reading 
Increase signal generator output 

to obtain reading on VTVM. 

6 

43.5 mc 
center freq. 

10 mc 
deviation 

(min.) 

As Above 

o 
Oscillogrcrph 

through 

XTAL 

Pin 5 
V201 

6XTAL 

Mixer Plate Coil (L109) 
and Z201 (top) for 44.8 
mc marker on one peak 
Z201 (bottom) for 42.5 
mc marker on other 

peak. 

Adjust for waveform below. 
42.5 MC 44 8 MC 

7 
4.5 mc 

400 CPS 
AM 

Pin 2 
V2Il 

o 
Oscillograph 
through XTAL 

Junction R266. 
R267, and C239 

7XTAL 

L207 for minimum 

• reading • 

SOUND IF ALIGNMENT 

8 
4.5 mc 
Approx. 

1 MC sweep 

Pin 5 
V20513 Oscillogrcrph 

through XTAL 

Pin 7 

V207 

8XTAL 

L204 and Z206 

(bottom) 

Adjust for waveform below. 

•.5 

9 As Above 

As Above 

o 
Oscillograph 

Direct 

Junction R232, 
C228 

9DIR 

Z206 top 

Adjust for waveform below. 

4 

ALTERNATE SOUND IF ALIGNMENT USING TV SIGNAL 
Step Signal Source Output Indicator Connect to Adjust Remarks 

8 TV Signal VTVM 

Pin 7. V207 

8X TAL 

L204 Z206 (bot.) 

for maximum 

reading 

Teleset must be tuned for best 
picture. 

9 As Above VTVM 

Ratio Det. 

Test Point P206 
Z206 

Top for zero 

reading 

As Above 

ALIGNMENT TEST POINTS 

6XTAL 

OSO. 
MIXER R.—F AMP. 

V101 VI02 
6867 6J13 

Z201 

1ST 
V.I.F 
V201 
6C86 

\ I 
Z202 

2ND L--I 

V. I. F. 3RD V.1.F. I-1 4TH V.1.F 
0202 0203 0204 
6C86 6C86 6CB6 

Z203 Z204 Z205 

L204 
SOUND SOUND 
CONV. I.F. 
s.205 206 
SAL'S 6ALI6 

VIDEO 
DET. 

n H n n nn, nn ,=„ ,n n 7- 1 n n n  

r-Irn 

V102 

WIRE 

ELECTRICAL 

TAPE 

PIN 

Figure 1 

1-1 

®P204 

1ST & 2ND 
SYNC CLIPPER 

V208 
12 A'J7 

PHASE 
SPLITTER 

0209 
I2A77 

PHASING 

RATIO 
DET. 
1207 
BALS 

Z206 

P206 
,nn I In n  

VIDEO 
AMP. 
0211 

12 8Y7 

„ Ls, ‘__,• 
MT 

AUDIO 
AMR 
0214 
6,4 ,6 

C282 

L207 

When the alignment procedure has been completed, the phasing of the 
video IF strip should be checked and corrected if required. 

1. Tune the receiver to the best signal available, preferably a station 
transmitting a test pattern. 

2. Adjust the Fine Tuning control until the sound in the picture is 
eliminated. 

3. Carefully examine the picture for trailing whites, or the presence of 

spurious black response (smear) following black elements of the 
picture. 

4. If either of these conditions is encountered, adjust the top slug of 

2201 not more than 2 turn to eliminate the condition. 

2ND AUDIO 
AMP. 
V2I5 
656 
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©John F. Rider CH. RA-166, - 167, - 170, - 171, Early 



CHASSIS RA-166, RA-167 RA-170, RA-171 Early, Late 

UNDERCHASSIS VOLTAGE POINTS 

RA 170, 171 CONTROL PANEL 

113309 
NOR. 
HOLD 

11 R3304 VERT. 
HOLD 

R323 
VERT. 

R324 
VERT. 
SIZE 

4504 

4 4 

o 

1=1 0 0 
0 0 

leS 

 ) S203teTV prate-TV'  
SWITCH 

R329A 
TONE 

BRR3IG99 re-
NESS 

S202 

R3311t 
VOLUME 

R33121 
CONTRAST 

RA 166,167 CONTROL PANEL 

R-F TUNER 
OSC. MIXER R-F AMP 

V101 
V102 66117 
6J6 

-2.8V 130V 
-4V 

120V 

100V 

110V 

230V 

•304 

-1.7V 

I 2 3 4 

1-.1 1-1 Li' 

TERMINAL 80.41105 ARE 
NUMBERED AS SHOWN BELOW 

LDEç 

• 5 2 I 

2 

5 

4 

ere 
270V AC 

-2.24 7830 - 2.2V 
51131 

1( 65V  

c )0.A 

R327 
HON. 
HOLD 

8325 
VERT. 
LIN. 

R323 
VERT. 
HOLD 

R324 
VERT. 
SIZE 

4504 

BRIGHT-
NESS 

b! 
310V 

2853 

\ VOLUME 

8202 

n)\ R32IA 

R3218 
CONTRAST 

A 
300V 

Z201 
1ST V.I. F. 
V201 
«le 

270V 

.IV 

6.5V 

IZ202 
190V 

2ND 
V.I.F. 
V202 
Sc,. 

270V 

.19 

4.5V 190 

2203 

.20 4.3VAC  

  22• 3R0 V.I.F. LI 4TH V.I.F. 
V203 V204 
4C86 4C84 

270V 45V IISV 

.2V 

6.5V 270V 

Z204 Z205 

L204 SOUND SOUND CON V. I.F. 
V206 V204 
IIALS 4AU4 

1.4V 145V 

135V   VIDES 
 D DET. 

2.211Lzin = 211 40V 
  J-,  rik  • ,-,, 

-11.5V Hum 
•2-1 en en en rz r-n rt rt rn en ri ii-, 
-145V [1.44v 150V n ..., -Z4V171.2V 

I • • 
-4.50 5111 200V 

¡El R254 

L209 

782 2110V 

-38V 

705 2110V 21114 T85 
A GC VIDEO DOT. 

TEST POINT TEST POINT 

4t) P204 
11. V 1110V 

TIM SYNC NOISE INVERTER 13 REGULATOR 
1/223 

»V IWO 

200, 120V ..ov 

6283 

300V 7827 ; V I 

C231 

310 

315V 
AC 

\ 

510 
ma. 

' 

315V 
AC 

POWER 
310V RECT. 

V210 
573-61 

315V 
AC 

3e V POWER RECT. 
V217 
503- ST 

1814 -145V 160V 300 
1250 130V 
300V 9 110V 1ST El 2ND e V 2°2V 

1140V SYNC CLIPPER 1.1„: 
1ZAU7 
0204 

]170V 130V 
BI 

)300VA 10 E PHASE 6" SPLITTER 
V209 
12677 

IV 

P205 
-2V 

Tell 

2V 

-2V 

RATIO DEI. 
V207 
ISALS 

Z206 
145V .2v 

0  4.3v 

n ii-21v n AA 2-1  

5116 pw6 

SOUND NULL T? 
TEST POINT 

VIDEO , Amp 270  e 

VIII 
12857 ov Ite b C282 L207 54 101/ 

2000 

TOM 

2000 
200V 

,,, AUDIO 
impeov 

5214 
111174 

H140V 
r,  

450V Tell 

120V 150V 

14 

300V 

275V 2ND AUDIO / AMR • 
V215 
11186 

OV 

-eV 

JV 

3 2e 

Soy 

R328 
eriMONI 

(AGC) 

1.50V 100V flr-555V 712E7I18326 130V ov 
-240 VERT. OSC. 12°V 300v - 54V .-- HOW. 
.2VVilS  Te yri HOR.PHASE AGC AMP -3V TltitC DRIVE DEI. V212 TEST POINT 

V210 6AU6 

110V 
54V -40V Te ,, P7 3  NOR. 

STAB.  

2ovIl VERT. DEFL. -ISV II AMP 
25V 0216 

7822 654 

310V 

450V 

"r 
130v [ 
.5V 

130V M -5.2V 

120V 

200V 

TOM 
24V 

13016n 450V 

7626 air TOYS 110V 

1202 

-.6V 

TOZO 2404 L2111 , 

,404 

7823 

,SV 
210V 

HOR. DEFL. AMP. 
V220 

470V 6504 

IV 

470V 

T 834 

riy 

12" OSC. 
V2I9 

190V 6567 90V 6567 

Ch. RA-166/171, 
Late 

RESISTANCE MEASUREMENTS 
All Readings to Ground 

• 

1 2 3 4 5 6 7 8 9 

V201 6BC6 80K 56 .1 0 30K 30K 0 

V202 6C38 50K 56 .1 0 30K 30K 0 

V203 6CB6 50K 61 .1 0 30K 30K 0 

V204 GCBS .3 100 .1 0 25M 25M 



PARTS LIST 
Symbol Part No. Symbol Part No. 

C201 
C202 
C203 
C204 
C205 

C206 
C207 
C208 
C210 
C211 

C212 
C213 
C2I4 
C2 15 
C216 

C2I7 
C218 
C2I9 
C220 
C22I 

C222 
C223 
C224 
C225 
C228 

C227 
C228 
C229 
C231 
C232 

C233 
C234 
C235 
C238 
C237 

C238 
C238 
C240 
C241 
C242 

C243 
C244 
C245 
C248 
C247 

C248 
C249 
C250 
C251 
C252 

C2S3 
C254 
C2SS 
C258 
C257 

C258 
C259 
C261 
C282 
C283 

C284 
C285 
C288 
C287 

03 015 610 
03 017 850 
03 121 520 
03 017 850 
03 015 610 

03 017 850 
03 121 520 
03 017 850 
03 119 740 
03 121 520 

03 017 850 
03 122 430 
03 121 520 
03 014 900 
03 017 850 

03 115000 
03 122 800 
03 120 900 
03 014 900 
03013 800 

03 015 610 
03 015 270 
03 121 520 
03 100 490 
03 014 390 

03 120 550 
03 120 200 
03 115 330 
03 015 920 
03 015 810 

03 015 810 
03 014 900 
03 119 720 
03 119 750 
03 015 760 

03 122 420 
03 119 940 
03 100 490 
03 120 340 
03 015 610 

03 122 430 
03 015 610 
03014900 
03 115670 
03 120 140 

03 119 950 
03 119 750 
03 101 230 
03 029 480 
03 100 300 

03014 990 
03 122 440 
03 124 190 
03 105 100 
03 014 820 

03 119 630 
03 120 740 
03 120 730 
03 120 780 
03 125 780 

03 125 780 
03 014 610 
03 100 020 
03 121 530 

C288 

C289 
C270 
C271 
C272 
C273 

C274 
C275 
C276 
C277 
C278 

C279 
C280 
C281 
C282 
C283 

C284 
C286 
C401 
F201 
1201 

1 201 
1 202 
203 
1 204 
1 205 

I2011 
209 

1.201 
L202 
1.203 

1.204 
1.205 
1.208 
1.207 
1.208 

L209 
1.210 
L211 
1.212 
1.213 

L214 
1.215 
1.218 
1.217 
L218 

1.218 
1.220 
L221 
1.224 
1.401 

N201 
P201 
P202 
P203 
P204 

P2OS 
P208 
P404 
11201 
11202 

11203 
11204 

03 021 510 

03 030 140 
03 115 000 
03 120 120 
03 021 950 
03 120 790 

03 120 740 
03 119 770 
03 119 710 
03 015 610 
03 121 200 

03 104 690 
03 121 501 
03 250 411 
03 124 180 
03 121 080 

nn 120 960 
03 122 480 
03 122 461 
11 000 720 
12 001 310 

09 022 690 
34 003 192 
34 003 462 
09 031 070 
09 031 070 

09 015 560 
40 015 240 
21 011 301 
21 006 624 
21 006 627 

21 011 021 
21 011 082 
21 006 627 
21 010 961 
21 006 230 

21 010 952 
21 010 991 
21 011 001 
21 006 520 
21 006 280 

21 011 011 
21 008 972 
21 008 972 
21 008 972 
21 008 972 

21 006 230 
21 006 230 
21 011 082 
21 011 082 
21 011 062 

88 000 631 
09 036 920 
50 093 801 
63 018 210 
63 018 210 

63 018 210 
63 018 210 
09 015 590 
02 037 820 
02 032 480 

02 041 930 
02 031 620 

Symbol 

11205 
11206 
11207 

11208 
11209 
11210 
11211 
11212 

11213 
11214 
11215 
11218 
$217 

11218 
11219 
11220 
11221 
I3222 

11223 
11224 
11225 
11226 
11227 

11228 
11229 
11230 
11231 
11232 

11233 
11234 
11235 
11238 
11237 

11238 
11239 
11240 
11241 
11242 

11243 
11244 
11245 
11248 
11247 

11248 
11249 
11250 
11251 
11252 

11253 
11254 
11255 
11256 
11257 

11258 
11259 
11280 
11281 
11282 

11283 
11264 
11285 
1128$ 
11267 

Part No. Symbol ' Part No. Symbol Part No. Symbol Part No. 

02 032 050 
02 032 420 
02 037 890 

02 032 420 
02 031 850 
02 031 050 
02 032 420 
02 032 420 

02 032 420 
02 031 620 
02 031 280 
02 031 890 
02 031 570 

02 032 420 
02 032 420 
02 031 830 
02 031 650 
02 032 420 

02 031 600 
02 031 770 
02 032 520 
02 031 860 
02 031 830 

02 032 010 
02 032 410 
02 037 970 
02 031 720 
02 031 930 

02 031 910 
02 031 910 
02 031 120 
02 031 970 
02 032 270 

02 033 800 
02 031 860 
02 031 950 
02 031 860 
02 032 680 

02 030 440 
02 032 200 
02 031 030 
02 030 440 
02 032 010 

02 032 010 
02 034 540 
02 031 900 
02 032 210 
02 032 130 

02 031 850 
02 113 050 
02 032 410 
02 031 960 
02 031 130 

02 107 960 
02 031 960 
02 032 090 
02 032 000 
02 037 960 

02 031 970 
02 031 970 
02 032 420 
02 032 020 
02 032 060 

11268 
11269 
11270 
11271 
11272 

11273 
11274 
11275 
11278 
11277 

R278 
11279 
R280 
11281 
11282 

11283 
11284 
11285 
11288 
11287 

11288 
11289 
11291 
11292 
11293 

11294 
11296 
11297 
11298 
11298 

11300 
11301 
11302 
11303 
11304 

11305 
11306 
11307 
11308 
11309 

R310 
11311 
11312 
$313 
$314 

R318 
11317 
11318 
11319 
11321 

11322 
11323 
11324 
11325 
11326 

11327 
11328 
11329 
11330 
11331 

11401 
11402 
8202 

02 031 840 
02 032 050 
02 038 010 
02 032 600 
02 032 010 

02 032 130 
02 032 070 
02 037 900 
02 032 600 
02 032 580 

02 031 130 
02 031 160 
02 032 010 
02 038 380 
02 032 110 

02 032 000 
02 032 130 
02 031 160 
02 032 510 
02 032 120 

02 035 070 
02 032 420 
02 030 760 
02 034 990 
02 032 140 

02 032 620 
02 034 970 
02 034 760 
02 035 540 
02 031 970 

02 032 010 
02 030 700 
02 030 520 
02 036 880 
02 032 050 

02 032 050 
02 030 540 
02 032 080 
02 032 010 
02 030 670 

02 121 630 
02 032 580 
02 032 350 
02 121 620 
02 037 910 

02 037 910 
02 037 830 
02 100 710 
02 035 570 
01 053 200 

01 051 100 
01 051 100 
01 051 010 
01 024 740 
01 044 441 

01 052 900 
01 053 800 
01 038 346 
01 038 344 
01' 053 131 

02 041 740 
02 041 740 
01 053 200 

5202 
8203 

1201 
1202 
1203 
V201 
V202 

V203 
V204 
V205 
V208 
V207 

V208 
V209 
V210 
V211 
V212 

V2I3 
V2I4 
V215 
V2 18 
V217 

V2I8 
V2I9 
V220 
V22I 
V222 

V223 
V401 ( 17-) 
V401 (211 

Z201 
Z202 

Z203 
2204 
Z205 
Z206 

01 053 131 
05 005 120 

20 008 021 
20 008 182 
20 008 061 
25 002 670 
25 002 670 

25 002 670 
25 002 670 
25 000 020 
25 000 050 
25 000 020 

25 000 130 
25 001 530 
25 000 020 
25 007 380 
25 000 050 

25 001 760 
25 000 040 
25 002 680 
25 003 010 
25 000 220 

25 000 220 
25 000 110 
25 001 830 
25 007 780 
25 000 150 

25 000 130 
25 007 710 
25 007 720 
20 008 231 
20 008 241 

20 008 251 
20 008 261 
20 008 303 
20 006 141 

TUNER 

89 012 901 - 89 012 911 

C101 
C102 
C103 
C104 
C105 

C106 
C107 
C108 
C109 
C110 

C111 
C113 
C114 
CIIS 
CII8 

C117 
C118 
C119 
C120 
C121 

C123 

03 125 500 
03 125 010 
03 019 840 
03 124 780 
03 124 770 

03 124 790 
03 125 500 
03 119 170 
03 119 170 
03 019 840 

03 125 110 
03 125 110 
03 125 500 
03 126 010 
03 126 010 

03 019 840 
03 126 191 
03 124 790 
03 125 500 
03 124 790 

03 125 000 

1.104 
L107 
L108 
L109 

L110 
P104 
11101 
11104 
11105 

11108 
11107 
11108 
11109 
$110 

11111 
V101 
V102 

21 011 811 
21 011 571 
21 011 581 
21 011 801 

21 011 561 
09 018 810 
02 031 840 
02 041 180 
02 041 200 

02 041 730 
02 031 890 
02 032 040 
02 031 890 
02 031 850 

02 031 890 
25 007 341 
2b 000 190 

89 012 911 Only 

C112 03 124 790 
11102 02 212 640 
5101 05 007 371 

89 012 921 

C151 03 126 130 
C152 03 125 180 
C153 03 125 500 
C154 03 124 790 
C155 03 125 SOO 

C158 03 126 140 
C157 03 126 140 
C158 03 125 460 
CR101 26 001 082 
C$102 26 001 082 

LISI 21 011 821 
1.154 21 011 831 
L155 21 011 841 
VISI 25 000 190 

TUNER STRIPS 

Channel Part No. 

2 40 014 881 
3 40 014 882 
4 40 014 883 

40 014 884 
6 40 014 885 

7 40 014 886 
8 40 014 887 
9 40 014 888 

10 40 014 889 
11 40 014 891 

12 40 014 892 
13 40 014 893 

4) mc IF 40 014 895 

MECHANICAL PARTS 
Chassis 

Part No. 

11 000 600 
12 006 263 
12 006 700 
34 001 100 
34 001 220 

34 001 300 
34 001 670 
34 001 770 
34 002 380 
34 003 193 

34 003 570 
36 003 720 
38 001 310 
42 002 860 
42 006 611 

Description 

Holder Fuse 
Lampholder 
Jewel Light 
Socket Octal Wafer 
Socket 7 Pr. Min. Molded 

Socket 7 Pr. Min. Wafer 
Socket 9 Pr. Min. Molded 
Socket 9 Pr. Min. Wafer 
Socket Octal Molded 
esnrket Octal Wafer V221 

Socket Octal, Shock Mtg. 
Plate Contact V220 
Grommet Rubber 
Shield Tube Min. 
Shield Corona V222 

42 006 710 Base Tube Shield Min. 

TUNER 

89 012 901 - 89 012 911 

30 035 020 
30 035 030 
30 035 040 
35 025 600 
42 002 900 

42 004 580 
42 007 930 
42 007 940 
60 408 200 
60 409 500 

Detent Roller and Spring 
Spring Shaft Support 
Snap Ring 
Bearing Plate 
Tube Shield V101 

Tube Shield V102 
Bottom Shield 
Side Shield 
Screw Bottom, Side Shield 
Screw Bearing Plate 

89 012 911 

30 033 611 
30 033 621 
30 033 641 
30 033 651 
30 033 661 

43 005 011 
60 057 501 
60 806 101 
62 403 221 
30 036 621 

30 008 310 
30 035 461 
30 036 631 
30 035 011 

UHF Dial Sleeve 
Backlash Gear and Pulley 
Shaft, Backlash Gear 
Ring Bearing 
Bearing Bracket 

Spacer, Shaft 
Screw Bearing Plate 
Set Screw 
"C" Washer, Shaft 
Corn 

Dial Cord 
Spring Dial Cord 
Gear Turning Shaft 
Extension Shaft 

Part No. Description Part No. Descri ption 

30 035 262 Coupling 

30 035 100 Pulley Dial Cord 
61 025 200 Lock Nut Flat 
60 408 420 Screw, Coupling 

89 012 921 

42 002 900 Tube Shield V151 
45 004 461 Dial UHF 

CABINET PARTS 
RA- I66 

18 003 521 
22 001 941 
28 001 391 
29 000 651 
29 000 661 

30 014 011 
30 027 963 
30 027 971 
32 003 461 
35 019 593 

35 022 141 
35 022 142 
35 022 151 
36 003 761 
36 003 791 

38 011 901 
38 011 921 
42 006 662 
42 006 663 
45 004 061 

45 004 431 
45 004 432 
45 004 441 
45 004 442 
45 004 451 

45 004 452 
50 002 900 
60 405 070 
62 200 240 
64 006 608 

64 006 609 
64 007 022 
64 008 691 

Speaker Any 5" 
Antenna Loop 
L Shunt Ion Trap 
Magnet Centering 
Magnet Ion Trap 

Cup Back Panel 
Spring Dell. Coil 
Retainer Dell. Coil 
Panel Back 
Bracket CRT Mtg. 

Strap CRT (Sq. Hole) 
Strap CRT (Rd. Hole) 
Plate CRT Mounting 
Clip Bracket Ground 
Spring Clip Dell. Coil 

Cushion CRT 
Door Stop 
Cover Control Mah. 
Cover Control Bl. 
Safety Glass 

Knob Selector Mah. 
Knob Selector BL 
Knob Fine Tuning 
Knob Contrast 
Knob Volume Mah. 

Knob Volume Bl. 
Power Cable 
Screw Chassis Mtg. 
Washer Chassis Mtg. 
Mask hay. Brown 

Mask Asy. Green 
Bezel Front Panel 
Support Rear CRT 

29 000 651 
29 000 661 

30 027 963 
30 027 971 
30 031 282 
32 003 471 
35 019 592 

35 022 121 
35 022 122 
35 022 131 
35 025 821 
36 003 761 

36 003 791 
38 009 841 
38 009 842 
38 010 141 
38 011 902 

38 011 921 
38 012 541 
38 012 542 
42 006 662 
42 006 663 

45 004 001 
45 004 431 
45 004 432 
45 004 441 
45 004 442 

45 004 451 
45 004 452 
50 002 900 
60 405 070 
62 200 240 

64 006 763 
64 006 764 
64 008 691 

Magnet Centering 
Magnet Ion Trap 

Spring Dell. Coil 
Retainer Dell. Coil 
Cup Back Panel 
Panel Back 
Bracket CRT Mounting 

Strap CRT (Rd. Hole) 
Strap CRT (Sq. Hole) 
Plate CRT Mounting 
Bracket Safety Glass Mtg. 
Clip Bracket Ground 

Spring Clip Dell. Coil 
Side Support Mask Mah. 
Side Support Mask Bl. 
Cushion Safety Glass 
Cushion CRT 

Door Stop 
Btm. Support Mask Mah. 
Btm. Support Mask Bl. 
Cover Control Ma. 
Cover Control Bl. 

Safety Glass 
Knob Selector Mah 
Knob Selector Bl. 
Knob Fine Tuning 
Knob Contrast 

Knob Volume Mah. 
Knob Volume Bl. 
Power Cable 
Screw Chassis Mtg. 
Washer Chassis Mtg 

Mask hay. Gold 
Mask hay. Brown 
Support Rear CRT 

RA- I67 Only 

18 003 521 Speaker Asy 5" 
18 003 511 Speaker Asy 10" 

RA- 167-170-17I 

RA- 170-17I Only 

22 001 941 Antenna Loop 
28 001 391 L Shunt Ion Trap 

18 003 501 
32 003 481 
45 004 711 
45 004 712 

Speaker hay. 10" 
Panel Back 
Knob Hidden Control Mah. 
Knob Hidden Control Bl. 
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DUMONT TV PAGE ____ 

CHASSIS RA-166, RA-167, RA-170, RA-171, Early 

IASSIS 
8231 
390 ,, 2211 

1232 
P206 

RATIO 0" • 1ST AUDIO NULL rEsT  
P 0228 POINT AMP 

022 160" 4 .003 P 0220 V2I4 
V207 uue . 200V 

IATIO DET. 680 .01 6A 76 

...- 
651 5 . 

22 

C242 
I„ G220 I .000 TO 
2.. .01 450V ,., 214 
^200v  

\•$ 5250 
} 12K 

C250 ... I/4 W 

R331A 
J_) MEG. 

.03 30% 
200V VOLUME 

-,.• 

R 321A 
I MEG. 

iMw 30% 
VOLUME 

TO v214 - 1 

133294 
MEG. 
4/42/ 
30% 
TONE 

I 

NO TONE CONTROL USED IN RA- 170.171 CHASSIS. 

.VERTER 
Z 0 DET. IDEO AMP 

V211 
P205 12 8Y7 

VIDEO OCT 
TEST POINT 

205 L202 

L203 

R255 
680,, 
20% 

-05 

L216 

C242 
.005 
4502 -Iv 

5276 
I MEG. 
20% 

0 
12R4249 

MEG. / .05 

Ir 2002 

TO R286 
AT v220 

6-7102828 
1-.1••• 10 

_L 20°V 

TO R246 
AT v2090 

R3218 83315 
500 20% 
CONTRAST 

R3318 USED IN 
RA- 170,171 CHASSIS. 

1253 
4.75 

1502 

27V 

il-

31 
IK 

32 

0267 

0265 
4700 
111Jf 
5% 

R299 

47« HOR.OSC. 
V2I9 

6SN 7- Gr 

\ IS 

WV 

R306 
1.811 
5% 

MI 
C268 
390 
POE 
5% 

1292 
SEIK 
pN 

R294 
2.2 
MEG. 
20% 

25V 

MD T 8297 

V 0 5 
tO 820 

IW 

•=. 

5308 
iOOK 

8327 
53308 
50K 30% 
NOR. HOLD 

A 

8277 
470E 
20% 

-3V 

70 R205 TUNER 
AGO LINE 

gfALE 
4.5380 
1.207 

L 06 C237 

47,JJ,tif 

R258 
51 'OW 
5% 
%LW. 

300V 

A 

P C271 

I 25 
600V 

5266 
1.224 , 20,, 

2ND. AUDIO 
AMP 

0243 V2I5 
.02 LOOR 6W6- GT 

R278 
680« 

11 C247 

I600V 

C.R.T. 
V401 
17HP4 
2IFP4A 

J203 

-21( • 
BRN. 

0239 150v 

4 C!ov eg 

HOR.DEFL. 
AMP. 
V220 

6806 - 0T 

C273 
.005 
6COV 

1312 

20% 

M C272 CR311 
R326 390 We 470K 

15K 20% I 0% 2 20% 
HOP. DRIVE 

13301 USED IN 
RA-170,17I CHASSIS. 

5309 
6.2K 
5% 

KE rely 
1c2.511 

.01 1K V 

8296 
•71( 
IR 

4302 

TO 0262 
AT V401 

0254 
470 1/Pi. 

2KV 

BLUE  3201 

VERT. DEFL. 
AMP 
V2I6 
654 

R325 
5,1 21 
w.tv. 

VER 

6111. 

RED 

TC 0262 
AT 2401 

P 0259 

n= 

R266 
335 
20% 

54V 

I6V 

m- R307 
39011 

TO 5284 
AT v214 

TO 1.213 
AT V220 

J202 
BOT TOM 
VIEW 

0261 
.15 
600V 

70 6210 

o 

R252 
1273 
I MEG. 

300v 

4502 

 7‘./.3.".•  
R280 
100K 

R274 
330E 

L29 

1.220 

150v 
SOURCE 

8. 2. 

ovh, 
13.7 BOOST 5203 
4502 OR 0 

C262 
.01 

C 282 A 

Joy 

600V 

R272 

R27, 100K 
ImEG. 
20% 

COO? - 
.05 
4002 

R322 
R 329B 
MEG. 

<4W 20% 
BRIGHTNESS 

C274 

600v 

1314 
15E 
2W 

0276 

2.500V 

TOP VIEW 
/201 

R273,113298 USED IN 
RA- 170.17/ CHASSIS. 

TO .1202 

o 

C277 
F 201 • - 5000 
1/4 
AMP .I P" 

300v 

A 

808. SWEEP 
OUTPUT 

0278 
.03 
6002 
10% 

C261 
10 
350v 

1.21•1 
HOR.SIZE 4502 

Sy 50051 

P201 

117V •C 
60MJ 

R281 
220." 
20% 
2W 

SPEAKER Assy. 

III 
THE SPEAKER ASST. MUST CC 

CONNECTED TO SERVICE THIS CHASSIS. 

300V 

C. R.T. 
V401 

AA 
USE OF SYMBOLS 

Solid symbol indicates source of voltage. 

Open symbol indicates point to which voltage 
applied. 

Solid bar indicates an adjustable contioL 

PHONO SWITCH S203 
USED IN RA- 170,171 

CHASSIS. 

7203 

NOTES 

1. All voltages are shown with the Contrast 
control rotated fully clockwise, and the Du-
monitor (aqc) control adjusted for - 8.5 volts 
at P204, the agc test point. 

2. Voltages .7L- 20% of those shown are normal. 

3. All resistors are 10%. one-half watt, unless 
otherwise indicated. 

4. All capacitors are 20%, 500V. unless otherwise 
Indicated. 

All capacitors are ceramic, unless indicated as 
follows: 
M-mica, P-paper, -±--electrolytic 

5. 

H.V. RECT. 
V222 
183 -GT 

83113 

W.W. 

C2801 

OPP 
500 

20KV 

5202 FART OF 
VOLUME CONTROL 

S202 

R319 
330E 
20% IN 

P202 
H.V. 14.511v 

-  TO 2220 TO v220 1 

110274 

600v 

TV 

3 PHONO 

5203 

8310 AND S203 USED IN 
RA- 170,171 CHASSIS. 

POWER RECT. 
V2I7 
503-61 

T 02 3I5v AC 310V 

Ell K.-Y EL. 

PHONO AC PLUG /206 USED 
IN RA-170,17I CHASSIS. 

o 6.3v 
o AC 

GIN. 

L209 

is 

C263A 02638 

400V - 400V 
40 ISO 

POWER 
RECT. 
V2I8 
5v3-GT 

300V 

I201 
DIAL LIGHT 

.15 Amp 

PA -166. 167 CHASSIS DO 
NOT HAVE DIAL LIGHT. 



RA-166/167, 170/171 CI 

ANTENNA 
J209   

-1  8 0 

e 

9 

lOI 
er 
o 

300". L. 
INPu71 o 

lOO 1 I 

40 MC 
IF imp 

R.F. A MP 
VIOIA 
1/2 6131(7 

GRO. 

1 
C112 I 
000 
UU, 

r?' 

C121 
800 
1.11.14 

R.F. AMP 
VI0113 

6867 

R225 
•7K 
20% 

C205_1- 02101..210 0205 

.25')01,1 260,1 2204 

11210 
2406 v214 

.13440 C-) 44 

5% 

2201 
- - 

,0% 
TOP 4 4.00 0750 
SLUG 1 

I " 81(1,21,0 
J204 

1 
I I 
_L_C202 

_ u 1 

L - 
BOTTOM - •2•51.1C 
SLUG - 

V214 
IMP 

1106: 
C106 
800 
1.11J4 

BANDPASS 
 / ADJUSTMENT 

r - - 

R104 
020K 
5% 

E. 
a 

I :7 OUP 0% 

RIOS 
MEG. 
5% 

C107 

J_ P1I 

LOO 

MIXER 
V102A 
1/2 6,16 

0123 
1.5 Liar 
5% 

I L109 

•I POINT 
LOOK 1-107 100v   

'000 .11-x0 / 
LION 44C-• 1 

I RIO? • Cm j_ 00 _ Cire 

ruleT. 1:e 
10K -2.8v 

um I i0% 10% 

MO8 CH0 
640 NPO 

1 180K 

1 

o 

4106 ..... j I iCCE Cii7 470  1-3 
I TUNING 01.14-
1 =- -.-_- -4v 

2.,  

1-- -.I ICI15 0116 

OSCILLATOR I") POP 10 Pie 
SLUG ADJ. 10% .0% 

- 0750 0750 

Rio 
6 r - 15 10K 

40 MC 
BLUE IF Amp 

110v 

SA 

.. 

'• )SC. 
V1028 

_ 1/2 6.16 

R110 
4.76 

§ 11109 

TUNER 89 012 901 HAS DUMMY 
STRIP IN UHF POSITION. 

TUNER 89 Olt 911 HAS 40 MC 
STRIP IN UHF POSITION. 

TUNER 89 012 911 USED 
IN RA- 171 CHASSIS. 

4416 
0215 

2.2 A 
IST. VIDEO I.F. 

300v V201 
6C86 

2202 
43.75610 10011Uf 

270v I 1 

C204 I I I 

,,F0 I u ej_RED 
-6.5v - e-f L L_JDOT 

4203 
2211 

202 

20 

11204 
56" 

190V 

C203 

R206 opf IA I 680 

- 20% 
20% - 

R208 
II 
20% 

C206 

I I15/1t9 

300V 

701 A  
i smoo049 

=. 450V 

2ND.VIDEO I.F. 
V202 
6086 

-6.5V 

R209 
4.711 

R2I I 

2711U' 1 
I 

NPO I 

0203 
47.25 MC 
- 

ASOUNED HTARNANp. 
I TOP 
I SLUG 

(.J 1100004 
10% 270V 

.1V 

11214 
56^ 

90v 

C208 
1500 
99f L-

C207 
•-r- 680 

1412 
,  
20% 

10K 

150V 

46.1 MC 
BOTTOM 
SLUG 

0216 
10K 

j si0°K1';1111:° 
DOT E 

R2I3 
IK 
20% 

C212-1- R2I9 
1500-r- io 
MMr 20% 

11245 tC234 
ZOOK -0. 

200v 

030 
1.56 
5% 

0303 
47K 
5% 

C245 
.01 
200v 

-6 5v 

4204 
•GC 
TEST =-
POINT 

R263 
47K 

P C218 

100v 
11275 
.28 
2w 

0207 
10K 
2 vi 

300V 

R230 
471 
2w 

-6.5V 

73" 
COAXIAL 

/ CABLE 

4104 
TO 

.1204 

3RD- VIDEO I.F. 
V203 
6C86 

270v 

.2v 

R217 
22." 

0219 
6.8Liuf 
10% L201 

4.5mC 

SOUND I.F. GREEK 
V206 Z 206 Doy 

6/111J6 4,5M , 1' 

C222 
5000 

4 "504V I 

0229 
680" 
ac 

150V 

-J 

r 
TO C222 

Tv 
5203.1 

7 

1 1 4 
1 PHONO 

J205 
I PHONO 

INPUT 

PHONO SWITCH 5203 

L221 
0265 
IK 
20% 

C270 
ro 
so% 

100911f 
0204 4TH. VIDEO I.F. 2205 JO% 

42.5MG 10OULif 10% V204 44.5 /.10 PI 00.N750 
- 1 

 Ir_1.1 P100,0750 6086 

I .. 
1 II 

- 
- Gin 

ov 0211 
680 

§ 
R218 

20% 
1K 

ens j_ C216 
1500 

R254 
4K 
lOw 

300V 

213 

T  

R220 
3.3K 

R22I 
100" 

C240 
.001 

11222 
1K 
20% 

150V 

4201 4202 V203 V204 

51.11JF 
10% 

NPO 5120 

SOUK,. _ 
AND VIDI 

V20' 
6A1-1, 

1.44 

11238 
22K 
5% 
lw 

8300 
POOK 

200V 

120v 

 -F I--
50V 55, se/ 

SYNC NOISE R240 1ST. SYNC 
INVERTER 33K CLIPPER 
V2238 V208A 
1/2 12AU7I/O 1/2 I2AU7 

C236 
.05 

• 200V 

MP 0305 
180V 22011 

P C248 

1400V 

130V 

300v 0235 
470K 

4%  5% 

42;:de  
180V 

R236 
47K 

AGC AMP 
V2I2 
6AU6 

R239 
5.6K 

R241 
5.6K 

150V 
- 54v 

300V 120V 

C238 J,C286 

28V - 200V 

TO 1203 

0202 
68011 
5% 

0256 
39K 

150V R259 
39K 

11261 
82K 

8328 
1006 
30% 

DU MONITOR 
1AGC1 

REGULATOR 
V223A 
1/2 I2AU7 

COIS 
01 
200V 

TO V211 • 

o 

0237 
15 
&PEG. 

R268 
39K 

.1 45V -•' • '''''''' " •"" 

2ND. SYNC 3RD. SYNC 
CLIPPER CLIPPER 
V2088 V209A 
1/2 12AU7 1/2 12AT7 

0235 
.25 
200V 

300V 60 

300V 

R 70 
% iOOK 

2w 

1111 

6 

7v 

R269 
220K 

C2715 
.02 
200 

R283 
82K 

0244 
3.9 
MEG. 

15V 

PHASE 
SPLITTER 
V2098 
1/2 12AT7 

40v 

0242 
22 
MEG. 
20% 

180V 1:31 

130V 

0224 
1K 

0243 
680 

7. 

0246 
680 
5% 

CD 

13 RI 

I " k 

C233 
1000 
11.114 

R2 
8.26 

CI 
002 

4V 

DETECTOR 

Vsem_105 AT / TO C261 
.1202 

HOR. PHASE 

50V A i» 

VERT. OSC. 

V6628143 \ 

.0C 2 2.452 
1 1 

0201 

03 
8.211 

C2 03 
.005 .005 

2 

0323 
R3300. 

R330A USED IN 1MEG. 
RA-170.171 CHASSIS. 20% 1/4 W 

VERT. HOLD 

24V 

R287 
820K 

?ÏJJE 
, if 

0252 
.002 
10% 
600V 

ID. V 

R286 
330K 
IW 

0293 
1,2 
MEG. 

2V 

0253 
.01 
200V 

0257 
P C2 55 .1 
.047 600V 
10% 
600V 

R29. 
15K a 
57. 

0324 
3 MEG. 

30% 1/4w 
vERT SIZE 

450v 
B., BOOST 
e 

©John F. Rider 



CHASSIS RA-166, RA-167, RA-170, RA-171, Late 

ALIGNMENT TEST POINTS 

6XTAL 

1ST 
V.I.F 
V201 
81C136 

Z201 

C288 

OSC• 
MIXER R-F AMR 

V101 V102 
6J6 68K7 

Z202 

2ND 
V.I.F. 

L41 11_11_1 

ORO V.l.E U 4TH V.I.F 
V202 V203 V204 
6C56 6C56 6C56 

Z203 Z204 Z205 

Figure 1 

0 P204 
r-1 

1ST 8 2ND 
SYNC CLIPPER 

V20111 
12 AU7 

PHASE 
SPLITTER 

V209 
I2AT7 

PHASING 

L204 
SOUND SOUND 
CONV. I.F. 
V205 IV2OA 
12 AU7 I6AU6 

VIDEO 
DET. 

P205 

NOTE: V205 IS A 6AL5 
IN SOME SETS. USE PIN 5 
OF THIS TUBE FOR CON-
NECTIONS B AND 9. 

RATIO 
DEI. 
V207 
ISAL5 

Z206 

„ 11 
VIDEO 
AMP. 
V2I1 

12 21Y7 

When the alignment procedure has been completed, the 
phasing of the video IF strip should be checked and corrected 
if required. 

1. Tune the receiver to the best signal available, preferably 
a station transmitting a test pattern. 

2. Adjust the Fine Tuning control until the sound in the 
picture is eliminated. 

3. Carefully examine the picture for trailing whites, or the 

presence of spurious black response (smear) following 

black elements of the picture. 

4. If either of these conditions is encountered, adjust the top 

slug of Z201 not more than Vz turn to eliminate the con-

dition. 

1ST 
AUDIO 
AMP. 
V2I4 
6AT6 

C282 

L207 

2ND AUDIO— 
AMP. L 
V2I5 
SW. 

VIDEO IF ALIGNMENT RA-166/171 
Place STATION SELECTOR between channels to disable oscillator. Remove fuse, F201. Connect short 

length of wire to pin 5 of V102, Fig. 1. Use lowest VTVM range. , 

Step 
Signal Generator Output 

Indicator 
Connect to Adjust 

Frequency Connect to 

1 44.25 mc 
No Sweep 

Pin 5 V102 

0 VTVM 

VTVM 

Pin 2, V211 Z205 for maximum reading 
 Set signal generator output to maintain reading 

on lowest range of VTVM. 

, 

IVTVM 

As Above 
Z204 for maximum reading 2 

3 

42 mc 
No Sweep 

48.1 mc 
No Sweep 

As Above 

0 

As Above 

0 

2VTVM  

As Above 

VTVM 

Z203 (bottom) for maximum reading 

3VTVM 

As Above 

4 44.25 mc 
No Sweep 

As Above 

0 'Jr,m  Z202 for maximum reading 

4VTVM 

As Above Z203 (top) for minimum reading 
Increase signal generator output 

to obtain reading on VTVM 
5 47.25 mc 

As Above 

0 

VTVM 
5VTVM 

6 
43.5 mc 
10 mc 

deviation 

As Above 

0 

Oscillograph 
through 
XTAL 

Oscillograph 
through 
XTAL 

Pin 5 

V201 

Mixer Plate Coil (L109) and Z201 42.6 MC 44.65 MC 
(top) for 44.65 mc marker on one 
peak Z201 (bottom) for 42.6 mc 
marker on other peak. C288 for 
41.25 mc dip. (Sets not having  
C288 do not need the 41.25 mc 

adjustment.) 41.2584C 

6XTAL 

Junction R266, 
R267, & C239 

L207 for minimum reading 7 
4.5 mc 
400 CPS 
AM 

Pin 2 
V211 

0 
7XTAL 

SOUND 
, 

IF ALIGNMENT 

8 

4.5 mc 

1 me 

Pin 8 
V205 

See Note 
Oscillograph 
through 

Pin 7 
V207 

L204 and Z206 
Adjust for waveform 

(bottom) 
below 

Sweep 
0 

XTAL 8XTAL 
I I: 

..___ 

9 As Above 

As Above 
Oscillograph 

Direct 

Junction R232, 
C228 

Z206 top 
Adjust for waveform below 

0 9 DIR 
45 

ALTERNATE SOUND IF ALIGNMENT — USING TV SIGNAL 

TV Signal Pin 7, V207 
8 Teleset must be tuned 

for best picture. 
VTVM 

8XTAL 
L204 Z206 (bot.) for maximum reading 

9 As Above VTVM 
Ratio Del. 
Test Point 

P206 

Z206 (top) for zero reading 

1
N
O
W
n
G
 
0
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CONTROL PANEL 

USE FOR 4•00ELS 
WITH PHOMO SWITCH 
AND TONE CONTRO, 

...e 

EI1R330A 
vERT 
HOLD 

R325 
VERT. 
LIN. 

4 ov • 

R524 
VERT. 
VT( 

coc53.=7 

11 U 3 5203 

• SAITCH 
PH0440-T V 

R329A 
TONE 

NESS 

TR37 

300 2A 

0202 

R 3IA 
vOLUIRE 

R3311 
CONTRAST 

CONTROL PANEL 

Tel. A 

ciC 

«NovE 

A 

5327 
NOte 
MOLD 

R325 
VERT. 
LIN. 

R323 
VERT. 
HOLE/ 

450v 

R324 
v(RT. 
SIZE 

14 522 
BRIGI4T-
NESS 

rel5 

S2C/2 

VOLUME 

--à 

e 

1ST 

V.I.F. 
«ro, 
RCN 

Z201 

-45 

O C288 

-r,fl n1-1)- 11-1 

12202 

2ND 

V.I.F. 
vIO2 
NOW 

2203 

,&1111111.3LI. 

500v TRIZ 

A 

L209 

R - F TUNER 

71_71=9 1,, r • • 

3R0 VIF. U  4TH VLF. 
v203 V704 
NU Sc.. 

NOV 1.112 1330 

.22 

-13.5v 

SYNC NOISE 

INVERTER & 

REGULATOR 
«eel SYNC CLIPPER 

Z204 2205 

ZTOV 13N 

16" n  
T.) 

AGO 
TEST POINT 

o P204 
1 1 T- 1.—•  

T.. IAN 

TIS 200, " 

R32113 
CONTRAST 

C283 

-LI 

v 

5.0v 

3.0V 

POWER 

RECT. 

sv.Y0 

SITU 

POWER 

RECT. 

5v5-41 

1.0v 

5.0 

Above 

1ST a 2ND 

T.54 

5.VA 

PHASE " v 

SPLITTER 

'TAT, 

Ov 

0104 

30 

VEKT.OSC. 

'" ire % 7 

VERT.DEFL. 
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RA- 166/171 PRODUCTION CHANGES 
Reason: 

To eliminate high audio frequency harmonics, present on the 
1511 volt line. In some cases these harmonics enter other stages 

of the receiver causing streaks in the picture. 

Procedure: 

Connect a 5000 mmf ceramic capacitor from pin 8 to pin '-
of the audio output tube, V215. 

Parts Required: 

YNIBOL PART NUMBER DESCRIPTION 
C240 04 015 610 Cap. ceramic 5000 mmf. 
The fist chassis so modified are: 

RA- 166/167 No. 666426 
RA- 168 1169 No. 681 
RA- 170 No. 701 
RA- 171 No. 711 

Run 1 
Reason: 

To reduce radiation of harmonics of the sound and video i-f 
signal.. generated in the video detector and sound converter, 
V.205 Under some conditions these harmonic signals enter the 
tuner causing interference in the picture. A dual triode is used in 
place of the 6AL5 dual diode. The triode sections operate as diodes 

with the grids acting as the diode plates. The triode plates are 
used as shields to reduce radiation. 

The sound-converter section plate is grounded directly. The 
video-detector section plate is grounded through a parallel RC 
network. The network places the plate at ground potential to 
r- f, while avoiding the loading effect on thevideo deti ctor which 
would occur if the plate were grounded directly. 

Procedure: 

I. Remove the 6AL5 and its socket. Replace the socket with 
a 9-pin miniature socket. Rewire the circuit as shown 
in figure P- I. 

2. Remove R265, connected between the junction of C219-
L221 and ground. Connect R265, 2.1( 10% 12W 
resistor, from the junction of L221, C2'0 and pin 8 of 
V205, to ground. 

@John Y. Rider 

Parts Required: 

SYMBOL PART NUMBER 
R265 02 031 820 
R295 02 031 860 
R315 - 92 032 600 
V205 2-5 000 130 

34 003 590 
42 009 040 
42 007 110 

The first chassis so modified are: 
RA- 166.'167 No. 666972 
'RA- 168/169 No. 681 

RA- I 70 No. 70966 
RA- 171 No. 71 1 

Run 2 
Reason: 

To reduce the possibility of regeneration in models equipped 
with a UHF tuner. An RC decoupling network has been added 
between the 1-150 volt line and the tuner red lead. 

To eliminate r-f components on the tuner filament and 150 
volt line two r-f bypass capacitors have been added. 
Procedure: 

1. Disconnect the yellow lead, and the red lead between 
SIO1 and TB,5, from terminal ; of TB- 4% and recon-
nect them to terminal 4 see figure P-2 

2. Connect a ro ohm, watt, resistor between terminals 
3 and 4 of TB- 35, and connect a 1000 mmf ceramic disc 
capacitor between terminal .1 of TB- 35 and ground. The 
capacitor ground lead should be soldered to the tuner 
bracket directly below terminal 4 of TB- 35. 

3. Connect a 1000 mmf ceramic capacitor between terminal 
6 of TB- 35 and the ground point in step 2. 

4. Connect a 1500 mmf ceramic disc capacitor between 
terminal 1 of TB- I6 and the nearest ground lug. 

Parts Required: 

SYMBOL PART NUMBER 
C209 03 100 490 
C260 03 100 490 
C287 03 017 850 
R320 02 031 700 

DESCRIPTION 
Res 2.7K 10(.': 12W 
Res. 5.6K 10% 12W 
Res. 1 Meg 20% 12W 
Tube, 12AU" 
Socket, 9 prong 
Shield ( for I2AU") 
Base, tube shield 

Cap. 
Cap. 
Cap. 
Res. 

DESCRIPTION 
ceramic 1000 mmf 
ceramic 1000 mmf 
ceramic 1500 mmf 
270 ohm We; 

The first chassis so modified are: 
RA- 166/167 No. 668101 
RA- 168/169 No. 681• 
RA- 170 No. 704201 
RA- 171 No. 711 

Run 2 
Reason: 

To increase the long term stability of the vertical oscillator. 

Procedure: 

Remove C252 and replace it with a 2200 mmf mica cap-
acitor. 

Ports Required: 

SYMBOL PART NUMBER 
C252 03 029 480 

DESCRIPTION 
Cap. mica 2200 mmf 10% 500V 

The first chassis so modified are: 

RA- 166/167 No. 6614876 
RA- 168/169 No. 68795 
RA-1 70 No. 7014100 
RA- 17I No. 71121 

Run 4 
Reason: 

To provide improved picture quality and very weak signal 
sound performance. An accompanying sound trap C288-L225 is 
added, see figure P-3, the video amplifier plate load and sync 
take off circuits are changed, as shown in figure P-4, and new 
i-f alignment frequencies are specified. 

Procedure: 

I. Mount C288 a .5 to 3 mmf capacitor in the rectangular 
chassis hole located between Z201, the first video i-1 
transformer and the input jack J204. Solder the capa-
citor's spring lock nut to the chassis. 
NOTE: A few chassis do not have this hole. In this 
case drill a 4ii" hole in the chassis midway between 
Z201-1 and J204, and file the sides to fit C288. 

CHASSIS RA-166, RA-167, RA-170, RA-171 

2. Connect L225 between C288 and J204. 
3. Remove the black lead connecting pin 7_of V211, the 

video amplifier, and L207, the 4.5 mc trap. 
4. Remove the black lead connected between TB- 13-3 

(junction of R237, 15 Meg 1/2 W, and R238, 22K 5% 
1W) and pin 7 of V211. 

5. Connect L226 between pin 7 of V211 and L207. Con-
nect R332, a 6.8K 10% 1/2 W resistor, in parallel with 
L226. 

6. Connect a lead from 113-12-3 ( junction of L208 and 
R258, 5K 5% IOW resistor) to the junction of TB- 13-3 
noted in step 4. 

7. Replace R228 at V206 with a 470K 10% 1/2 W re-
sistor. 

8. Replace R220 at V204 with a 22K 10% 1/2 W resistor. 
9. Replace R226 at V211 with a 3.9K 10% 1/2 W resistor. 

The frequencies in the alignment procedure should be 
changed as follows: 
Step 1-44.25 mc ( Z205) 
Step 2-42 , mc ( Z204) 
Step 4-11.25 mc ( Z202) 
Step 6-Adjust mixer plate coil ( L109) and Z201 

(top) for 14.65 mc marker on one peak and Z201 
(bottom) for 42.6 marker on the other peak of 
waveform shown in figure P-5. Adjust C288 for 
41.25 mc dip. 

Ports Required: 

SYMBOL PART NUMBER DESCRIPTION 
C288 03 019 871 Cap. cer. var..5 to 3 mmf 
L202 71 006 623 Coil video peaking 
L203 21 006 628 Coil video peaking 
L225 21 012 011 Inductor, fixed 
L226 21 006 623 Coil video peaking 
R220 02 031 930 Res. 22K 10% 1/2 W 
R226 02 031 840 Res. 3.9K 10% 1/2 W 
R228 02 032 090 Res. 470K 10% 1/2 W 
R320 02 031 700 Res. 270 ohm 10% 1/2 W 
R332 02 031 870 Res. 6.8K 10% 1/2 W 

The first chesis so modified are: 

RA- I66/167 No. 6618456 
RA- 168/169 No. 681201 
RA-170 No. 7023315 
RA- 171 No. 716174 

Reason: 

To provide a field adjustment of the r-f a-g-c delay in order 
to obtain improved strong and very weak signal performance. 
Tkpnpv: control is named the Super Dumonitor. 

Procedure: 

1 Mount S204, a single-pole three-position rotary switch, 
on rear of chassis above L210. 

2. Remove R210. Connect a 180K 1/2  watt 5% resistor, 
between terminal 1 of S204 and terminal 3 of TB- 18. 
Cover the leads of this resistor with spaghetti. The new 
resistor is shown as R210 in figure P-3. 

3. Connect R443, a ) 7K 
2 and 3 of S20-1. 

I. Connect R331, a 56K 
mils 1 and 4 of S211 i. 

5. Connect a lead between 
nal 2 of TB- I9. 

Ports Required: 
SYMBOL PART NUMBER 

R210 02 031 020 
R333 02 041 970 
R334 02 031 980 
S201 05 008 731 
The first chassis so modified 

RA- 166/167 No. 
RA- 168/169 No. 
RA- 170 No. 
RA- 171 No. 

42.6 
MC 

I 2W resistor, between terminals. 

I '2 watt resistor, between termi-

terminal 2 of S204 and termi-

DESCRIPTION 
Res. 180K 5% 1/2 W 
Res. 47K 10% 1/2 W 
Res. 56K 10% 4,2w 
Switch .4 position 

are: 
6619556 
681901 
7025737 
719001 
•4:65 
Mc 

Run 5 
41.26 

Reason: koc 
To improve the horizontal lock- in range and minimize the 

possibility of overload in the Ith video i-f stage. f 

Procedure: 
1. Remove C215, the a-g-c filter capacitor f see figure P-31., 

and replace it with a .033 mf 20% 200V capacitor. 
2. Remove R221 in the cathode circuit of V204 and replace 

it with a 180 ohm 10% 12W resistor. 

3. Remove R222 in the plate circuit of V201 and replace 
it with a 4"0 ohm 10% 1 4W resistor. 

Ports Required: 
SYMBOLPART NUMBER 
C  03 126 830 
RR222221 02 031 680 

02 201 '00 

DESCRIPTION 
Cap. paper .033 mf 20eí 200V 
Res. 180 ohm 10% 1/2 W 
Res. -170 ohm 10% 1/3W 

The first chassis so modified are: 
RA- 166/167 No. 6619866 
RA- 168 169 No. 681901 
RA- 170 No. 7027381 
RA- 171 No. 719501 
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Symbol Part No. Symbol Part No. 
PARTS LIST 

Symbol Part No. Symbol Part No. Symbol Part No. 
C201 
C202 
C203 
C204 
C205 

C206 
C207 
C208 
C209 
C210 

C211 
C212 
C213 
C214 
C215 

C216 
C217 
C218 
C219 
C220 

C221 
C222 
C223 
C224 
C225 

C226 
C227 
C228 
C229 
C231 

C232 
C233 
C234 
C235 
C236 

C237 
C238 
C239 
C240 
C24I 

C242 
C243 
C244 
C245 
C246 

C247 
C248 
C249 
C250 
C251 

C252 
C253 
C254 
C255 
C256 

C257 
C258 
C259 
C260 
C261 

C262 
C263 
C264 
C265 
C266 

C267 
C268 
C269 

03 015 610 
03 017 850 
03 121 520 
03 017 850 
03 015 610 

03 017 850 
03 121 520 
03 017 850 
03 100 490 
03 126 860 

03 121 520 
03 017 850 
03 122 430 
03 121 520 
03 126 800 

03 017 850 
03 115 000 
03 122 800 
03 120 900 
03 126 800 

03 015 790 
03 015 610 
03 015 270 
03 121 520 
03 100 490 

03 014 390 
03 127 600 
03 128 130 
03 115 330 
03 015 920 

03 015 810 
03 015 810 
03.126 800 
03 126 880 
03 126 840 

03 015 760 
03 122 420 
03 127 620 
03 100 490 
03 126 860 

03 015 610 
03 122 430 
03 015 610 
03 140 330 
03 128 130 

03 128 220 
03 127 600 
03 126 840 
03 126 830 
03 029 480 

03 029 480 
03 126 800 
03 122 440 
03 124'190 
03 127 900 

03 128 220 
03 119 630 
03 128 220 
03 100 490 
03 120 730 

03 128 160 
03 125 780 
03 125 780 
03 014 610 
03 126 830 

03 121 530 
03 021 510 
03 030 140 

C270 
C271 

C272 
C273 
C274 
C275 
C276 

C277 
C278 
C279 
C280 
C281 

C282 
C283 
C284 
C286 
C287 

C288 
C330 
C401 
F201 
I 201 

J 201 
J 202 
J 203 
1 204 
J 205 

206 
J 209 
L201 
L202 
L203 

L204 
L205 
L206 
L207 
L208 

L209 
L210 
L2I 1 
L212 
L213 

L214 
L2I5 
1.216 
L217 
L218 

L219 
1.220 
L221 
L224 
L225 

L226 
1.401 
11201 
P201 
P202 

P203 
P204 
P205 
P206 
P404 

11201 
11202 
R203 
11204 
11205 

03 115 000 
03 120 120 

03 021 950 
03 128 140 
03 128 220 
03 126 820 
03 126 900 

03 015 610 
03 127 880 
03 126 620 
03 121 501 
03 250 411 

03 124 180 
03 121 080 
03 120 960 
03 122 480 
03 017 850 

03 019 871 
03 051 610 
03 122 461 
11 000 720 
12 001 310 

09 022 690 
34 003 192 
34 003 462 
09 031 070 
09 031 070 

09 015 560 
40 015 240 
21 011 301 
21 006 671 
21 006 628 

21 011 021 
21 011 082 
21 006 627 
21 010 961 
21 006 230 

21 010 952 
21 010 991 
21 011 001 
21 006 520 
21 006 280 

21 011 011 
21 008 972 
21 008 972 
21 008 972 
21 008 972 

21 006 230 
21 006 230 
21 011 082 
21 011 082 
21 012 011 

21 006 623 
21 011 062 
88 000 631 
09 036 920 
50 093 801 

63 018 210 
63 018 210 
63 018 210 
63 018 210 
09 015 590 

02 037 820 
02 032 480 
02 041 930 
02 031 620 
02 032 050 

11206 
11207 
11208 
R209 
R210 

11211 
11212 
R213 
11214 
R2 15 

11216 
R217 
11218 
R2 19 
R220 

R22I 
R222 
R223 
11224 
R225 

11226 
11227 
11228 
R229 
11230 

R23I 
R232 
11233 
11234 
11235 

11236 
11237 
R238 
11239 
11240 

11241 
R242 
R243 
11244 
11245 

R246 
11247 
11248 
R249 
11250 

R25I 
11252 
11253 
11254 
11255 

11256 
R257 
11258 
11259 
11260 

11261 
11262 
11263 
11264 
11265 

11266 
R267 
R268 
11269 
R270 

11271 
R272 
R273 

02 032 420 
02 037 890 
02 032 420 
02 031 850 
02 031 020 

02 032 420 
02 032 420 
02 032 420 
02 031 620 
02 031 280 

02 031 890 
02 031 570 
02 032 420 
02 032 420 
02 031 930 

02 041 680 
02 052 420 
02 03i 600 
02 031 770 
02 032 520-

02 031 840 
02 031 830 
02 032 090 
02 032 410 
02 037 970 

02 031 720 
02 031 930 
02 031 910 
02 031 910 
02 031 120 

02 031 970 
02 032 270 
02 033 800 
02 031 860 
02 031 950 

02 031 860 
02 032 680 
02 030 440 
02 032 200 
02 031 030 

02 030 440 
02 032 010 
02 032 010 
02 034 540 
02 031 900 

02 032 210 
02 032 130 
02 031 850 
02 113 050 
02 032 410 

02 031 960 
02 031 130 
02 107 960 
02 031 960 
02 032 090 

02 032 000 
02 037 960 
02 031 970 
02 031 970 
02 031 820 

02 032 020 
02 032 060 
02 031 840 
02 032 050 
02 038 010 

02 032 600 
02 032 010 
02 032 130 

11274 
R275 

R276 
11277 
11278 
R279 
R280 

11281 
R282 
R283 
11284 
R285 

11286 
11287 
R288 
11289 
R291 

R292 
11293 
11294 
R295 
11296 

11297 
R298 
11299 
11300 
11301 

R302 
11303 
11304 
11305 
11306 

11307 
11308 
11309 
11310 
11311 

11312 
11313 
11314 
11315 
11316 

R3I7 
11318 
11319 
R320 
11321 

11322 
R323 
11324 
11325 
11326 

11327 
11328 
11329 
11330 
11331 

11332 
11333 
11334 
11401 
11402 

S202 
S202 
S203 
S204 
1201 

02 032 070 
02 037 900 

02 032 600 
02 032 580 
02 031 130 
02 031 160 
02 032 010 

02 038 380 
02 032 110 
02 032 000 
02 032 130 
02 031 160 

02 032 510 
02 032 120 
02 035 070 
02 032 420 
02 030 760 

02 034 990 
02 032 140 
02 032 620 
02 031 860 
02 034 970 

02 034 760 
02 035 540 
02 031 970 
02 032 010 
02 030 700 

02 030 520 
02 036 880 
02 032 050 
02 032 050 
02 030 540 

02 032 080 
02 032 010 
02 030 670 
02 121 630 
02 032 580 

02 032 350 
02 121 620 
02 037 910 
02 032 600 
02 037 910 

02 037 830 
02 100 710 
02 035 570 
02 031 700 
01 053 200 

01 051 100 
01 051 100 
01 051 010 
01 024 740 
01 044 441 

01 052 900 
01 053 800 
01 038 346 
01 038 344 
01 053 131 

02 031 870 
02 031 970 
02 031 940 
02 041 740 
02 041 740 

01 053 200 
01 053 131 
05 005 120 
05 008 731 
20 008 021 

1202 
1203 
V201 
V202 
V203 

V204 
V205 
V206 
V207 
V208 

V209 
V210 
V2I I 
V212 
V213 

V214 
V215 
V2I6 
V217 
V218 

V219 
V220 
V22I 
V222 
V223 

V401 ( 171 
V401 (21") 

Z201 
Z202 
Z203 

2204 
Z205 
Z206 

20 008 182 
20 008 061 
25 002 670 
25 002 670 
25 002 670 

25 002 670 
25 000 130 
25 000 050 
25 000 020 
25 000 130 

25 001 530 
25 000 020 
25 007 380 
25 000 050 
25 001 760 

25 000 040 
25 002 680 
25 003 010 
25 000 220 
25 000 220 

25 000 110 
25 001 830 
25 007 780 
25 000 150 
25 000 130 

25 007 710 
25 007 720 
20 008 231 
20 008 241 
20 008 251 

20 008 261 
20 008 303 
20 006 141 

TUNER 

89 012 901 - 89 012 911 

C101 
C102 
C103 
C104 
C105 

C106 
C107 
C108 
C109 
C110 

C111 
C113 
C114 
CII5 
C118 

C117 
C118 
C119 
C120 
C121 

C123 
L106 
1.107 
L108 
1.109 

L110 
P104 
11101 
11104 
11105 

11106 
11107 
11108 
11109 
RI10 

11111 
V101 
V102 

03 125 500 
03 125 010 
03 019 840 
03 124 780 
03 124 770 

03 124 790 
03 125 500 
03 119 170 
03 119 170 
03 019 840 

03 125 110 
03 125 110 
03 125 500 
03 126 010 
03 126 010 

03 019 840 
03 126 191 
03 124 790 
03 125 500 
03 124 790 

03 125 000 
21 011 811 
21 011 571 
21 011 581 
21 011 801 

21 011 561 
09 018 810 
02 031 840 
02 041 180 
02 041 200 

02 041 730 
02 031 890 
02 032 040 
02 031 890 
02 031 850 

02 031 890 
25 007 341 
25 000 190 

Symbol Part No. 

89 012 911 Only 

C112 
C125 
11103 
6101 

03 124 790 
03 115 000 
02 031 750 
05 007 371 

TUNER STRIPS 
89 012901-89012911 

Channel Pert No. 

2 40 014 881 
3 40 014 882 
4 40 014 883 
5 40 014 884 
6 40 014 885 

7 40 014 886 
e 40 014 887 
9 40 014 888 

10 40 014 889 
11 40 014 891 

12 40 014 892 
13 40 014 893 

40 mc IF 40 014 896 

89 012 921 

C151 
C152 
C153 
C154 
CI55 

C156 
C157 
C158 
C159 
C160 
CRIO1 
CR102 

1151 
L154 
1155 
R151 
11152 
11153 
11154 
V151 

03 126 130 
03 125 180 
03 125 500 
03 124 790 
03 125 500 

03 126 140 
03 126 140 
03 125 460 
03 125 110 
03 014 560 
26 001 082 
26 001 082 

21 011 821 
21 011 831 
21 011 841 
02 031 610 
02 031 730 
02 031 890 
02 031 700 
25 000 190 

TUNER 
89 012 971 

L_ 

C101 
C102 
C103 
C104 
C105 

C106 
C107 

C108 
C109 
C110 

C111 
C114 
C115 
C116 
C117 

C118 
C119 
C120 
CI21 
C122 

L106 
1107 
L108 
1109 
1.110 

03 124 790 
03 100 490 
03 119 150 
03 119 190 
03 119 170 

03 119 150 
03 138 130 

03 123 010 
03 123 020 
03 119 210 

03 123 030 
03 124 790 
03 124 790 
03 124 790 
03 124 790 

03 100 490 
30 039 231 
03 119 160 
03 100 490 
03 100 490 

21 010 460 
21 012 041 
21 010 470 
21 010 440 
21 012 051 

Symbol Part No. 

11101 02 032 070 
11102 02 032 OSO 
11104 02 031 910 
11105 02 032 400 
11106 02 032 560 

11107 02 032 480 
11108 02 031 910 
11109 02 032 520 
R110 02 032 460 
11111 02 031 910 

7.101 20 008 541 
V101 25 007 000 
V102 25 000 190 

TUNER STRIPS 
ANTENNA 

89 012 971 

Channel Part No. 

2 40 015 401 
3 40 015 402 
4 40 015 403 
5 40 015 404 
6 40 015 405 

7 40 015 406 
8 40 015 407 
9 40 015 408 

10 40 015 409 
11 40 015 411 

12 40 015 412 
13 40 015 413 

MIXER 
89 012 971 

2 
3 
4 
5 
6 

7 
8 
9 
10 
11 

12 
13 

40 015 381 
40 015 382 
40 015 383 
40 015 384 
40 015 385 

40 015 386 
40 015 387 
40 015 388 
40 015 389 
40 015 391 

40 015 392 
40 015 393 

MECHANICAL PARTS 
Chassis 

Part No. Description 

11 000 600 
12 006 230 
12 006 700 
34 001 100 
34 001 220 

34 001 300 
34 001 670 
34 001 770 
34 002 380 
34 003 193 

34 003 570 
34 003 590 
34 003 671 
36 003 720 
38 001 310 

42 002 860 
42 006 611 
42 006 710 
42 009 040 

Holder Fuse 
Lampholder 
Jewel Light 
Socket Octal Wafer 
Socket 7 Pr. Min. Molded 

Socket 7 Pr. Min. Wafer 
Socket 9 Pr. Min. Molded 
Socket 9 Pr. Min. Wafer 
Socket Octal Molded 
Socket Octal Wafer V221 

Socket Octal, Shock Mtg. 
Socket 9 Prong (V205) 
Socket, Octal for V222 
Plate Contact V220 
Grommet Rubber 

Shield Tube Min. 
Shield Corona V222 
Base Tube Shield Min. 
Shield for 12AU7 (V205) 

TUNER 

89 012 901 - 89 012 911 

30 035 020 
30 035 030 
30 035 040 
35 025 600 
42 002 900 

42 004 580 
42 007 930 
42 007 940 
60 408 200 
60 409 600 

Distant Roller and Spring 
Spring Shalt Support 
Snap Ring 
Bearing Plate 
Tube Shield V101 

Tube Shield V102 
Bottom Shield 
Side Shield 
Screw Bottom, Side Shield 
Screw Bearing Plate 

89 012 911 

30 008 310 
30 033 611 
30 033 621 
30 033 641 
30 033 651 

30 033 661 
30 035 011 
30 035 100 
30 035 262 
30 035 461 

30 036 621 
30 036 631 
43 005 011 
60 057 501 
60 408 420 
60 806 101 

61 025 200 Lock Nut Flat 
62 403 221 "C" Washer, Shaft 

Dial Cord 
UHF Dial Sleeve 
Backlash Gear and Pulley 
Shaft, Backlash Gear 
Ring Bearing 

Bearing Bracket 
Extension Shaft 
Pulley Dial Cord 
Coupling 
Spring Dial Cord 

Cam 
Gear Tuning Shaft 
Spacer, Shaft 
Screw Bearing Plate 
Screw, Coupling 
Set Screw 

89 012 921 

42 002 900 Tube Shield V151 
45 004 461 Dial UHF 

89 012 971 

30 029 440 
30 029 460 
30 029 470 
30 029 480 
42 003 400 

42 006 210 
60 052 800 
62 005 880 
62 103 100 

Spring Retainer 
Spring Fine Tuning 
Spring Detent 
Roller Detent 
Shield, Tube V102 

Shield, Tube V101 
Padder Screw 
Washer Fiber 
Padder Spring Nut 

CABINET PARTS 

RA- 1 66 

18 003 521 
22 001 941 
28 001 391 

29 000 651 
29 000 661 

30 014 011 
30 027 963 
30 027 971 
32 003 461 
35 019 593 

35 022 141 
35 022 142 
35 022 151 
36 003 761 
36 003 791 

Speaker Asy 5" 
Antenna Loop 
L Shunt Ion Trap 

Magnet Centering 
Magnet Ion Trap 

Cup Back Panel 
Spring Defl, Coil 
Retainer Defl. Coil 
Panel Back 
Bracket CRT Mtg. 

Strap CRT (Sq. Hole) 
Strap CRT (Rd. Hole) 
Plate CRT Mounting 
Clip Bracket Ground 
Spring CIT. Dell. Coil 

Pert No. Description 

38 011 901 
38 011 921 
42 006 662 
42 006 663 
45 004 061 

45 004 431 
45 004 432 
45 004 441 
45 004 442 
45 004 451 

45 004 452 
50 002 900 
60 405 070 
62 200 240 
64 006 608 

64 006 609 
64 007 022 
64 008 691 

Cushion CRT 
Door Stop 
Cover Control Mah 
Cover Control BI. 
Safety Glass 

Knob Selector Mah. 
Knob Selector BL 
Knob Fine Tuning 
Knob Contrast 
Knob Volume Mah. 

Knob Volume Bi. 
Power Cable 
Screw Chassis Mtg. 
Washer Chassis Mtg. 
Mask Asy. Brown 

Mask Asy. Green 
Bezel Front Panel 
Support Rear CRT 

RA- 167-170-17I 

22 001 941 Antenna Loop 
28 001 391 L Shunt Ion Trap 
29 000 651 Magnet Centering 
29 000 661 Magnet Ion Trap 

30 027 963 Spring Dell. Coil 
30 027 971 Retainer Deft. Coil 
30 031 282 Cup Back Panel 
32 003 471 Panel Back 
35 019 592 Bracket CRT Mounting 

35 022 121 Strap CRT (Rd. Hole) 
35 022 122 Strap CRT (Sq. Hole) 
35 022 131 Plate CRT Mounting 
35 025 821 Bracket Safety Glass Mtg. 
36 003 761 Clip Bracket Ground 

36 003 791 Spring Clip Dell. Coil 
38 009 841 Side Support Mask Mah. 
38 009 842 Side Support Mask BI. 
38 010 141 Cushion Safety Glass 
38 011 902 Cushion CRT 

38 011 921 Door Stop 
38 012 541 Btm. Support Mask Mah. 
38 012 542 Btm. Support Mask BI. 
42 006 662 Cover Control Mah. 
42 006 663 Cover Control BI. 

45 004 001 Safety Glass 
45 004 431 Knob Selector Mah. 
45 004 432 Knob Selector BI. 
45 004 441 Knob Fine Tuning 
45 004 442 Knob Contrast 

45 004 451 Knob Volume Mah 
45 004 452 Knob Volume BI. 
50 002 900 Power Cable 
60 405 070 Screw Chassis Mtg. 
62 200 240 Washer Chassis Mtg. 

64 006 763 Mask Asy. Gold 
64 006 764 Mask Asy. Brown 
64 008 691 Support Rear CRT 

RA- 167 Only 

18 003 521 Speaker Asy 5" 
18 CD3 511 Speaker Asy 10" 

RA- 170-17I Only 

18 003 501 
32 003 481 
45 004 711 
45 004 712 

Speaker Asy, 10" 
Panel Back 
Knob Hidden Control Mah. 
Knob Hidden Control Bl. 
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SCHEMATIC   11 

SPECIFICATIONS   1 
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TROUBLESHOOTING  

VOLTAGE MEASUREMENTS . .   
WAVEFORMS   

TV 
Chassis 

Tube 
Size 

8 

8 
10 
11 

TV 
Tuner 

711F, 712F, 720D, 
732B, 734B 120169-B 

733F 120169-F T.V. 
120152-F RADIO 

21MP4 
(metal -rect. ) 

21MP4 
(metal-rect.) 

470689 
470696 

711F 

IL 

....."111111.1rTimprep-

712F 

7? rin 

470689 
470696 

READY FOR U.H.F. 

As in all Emerson Television Receivers, this model 
provides for reception of all V.H.F. Stations as 
well as new U. H.F. Stations, by means of easily 
interchanged tuning strips or an external converter. 

RECE IVER CHARACTERISTICS 

ITEM 
DESCRIPTION 

Voltage Rating 
115V — 60 cycles A.C. 

Power Consumption 190 wat ts 

Frequency Range 
54-88 mc; 174-216 mc 

Intermediate Frequencies Video — 45.75 mc. 

Audio — ( intercarrier) 4.5 mc 

Antenna Input Impedance 300 ohms, balanced 

Channel Selection 
Twelve position rotary turret 
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Figure 1 - BLOCK DIAGRAM OF CHASSIS 120169-B, 120169-F 

GENERAL DESCRIPTION 

w -

Emerson models 711F, 712F, 720D, 732B, 734B and 733F are television receivers 
providin g direct view high definition pictures on a twenty-one inch glare free kinescope. 
Many advanced circuit designs have been incorporated in these models including built-in 
antenna, black magic contrast, miracle picture lock, automatic horizontal frequency control, 
automatic gain control, electrostatic focusing minimum operating controls and many other 
features. 

The 120169-B and 120164-B chassis are similar except for the horizontal frequency 
control and oscillator circuits which are explained in this note. 

Model 733F ( chassis 120169-F) in addition to these differences also incorporates a 
3-speed phonograph ( pt. no. 819069), and an independent 5-tube AM radio (chassis 120152-F). 
The 120169-F chassis is the same as the 120169-B chassis except where necessary to ac-
commodate this radio and phonograph, which is explained in this note. 

©John Ir. Rider 
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MODELS 711 F, 712F 720D, 732B, 734B, Ch. 120169-B; 733F, Ch. 120169-F 

HORIZONTAL AUTOMATIC FREQUENCY CONTROL 

In modern day receivers it is necessary to use some form of automatic frequency con-
trol so that the horizontal sync. pulses do not directly trigger the horizontal oscillator. 
This is necessary since occasional noise bursts may prematurely trigger the oscillator, 
causing the picture to either spear or tear out. 

By using A.F.C. the average of a group of sync. pukes are used to control the fre-
quency of the oscillator, therefore, if a sync. pulse is distorted or masked by noise little 
effect will be observed on the screen. 

This type of system is especially useful in the fringe areas where the signal to elec-
trical noise interference is very poor. 

This particular chassis uses a comparison of phase between the sync. signal and the 
generated sawtooth as a basis for automatic frequency control ( A.F.C.). Such a system is 
little influenced by changes in sync. amplitude or occasional noise and, therefore, operates 
extremely well. 

A Phase Detector V-1 2B compares the difference in phase between transmitted hori-
zontal sync. pulse and the horizontal sawtooth voltage which is generated in the receiver. 
Whenever the frequency of the horizontal multivibrator ( V-13) changes, the sawtooth fre-
quency generated by this tube also changes. This effect changes the phase between the 
sync. and sawtooth voltages which is detected by V- 12B ( Horizontal Phase Detector). 

When the frequency and phase of the sync. and sawtooth is correct the negative grid 
voltage developed across R-66 ( 82K) is equal to the positive cathode voltage developed 
across R-65 ( 100K), therefore, the net output voltage to the grid of V-13 ( Horizontal Oscil-
lator) is zero. 

If the oscillator slows up, the phasing is such to cause the grid current to increase 
more than the plate current with a resultant negative output control voltage. 

If the oscillator speeds up the plate current increases more than the grid current and 
the net output control voltage is positive. 

R-77, R-69, C-47, R-64, C-46 are used to couple and shape the negative going pulse to 
a negatively phased sawtooth. 

C-54, C-53 Divide the generated horizontal sawtooth which is further reduced in ampli-
tude by the voltage division of C-48 in series with C-45. 

The network of R-68 ( 2.2 meg) in parallel with C-50 (. 001) used in conjunction with 
C-49 (. 015) tends to filter unwanted high frequency pulses, while permitting the low fre-
quency control voltage to pass. 

R-62 2200 

7875 C 
P. TOP I8V. R-63 4700 

12 AU7 HOR1Z. SYNC, PHASE INVERTER HORIZ PHASE DETECTOR 7875 C.P.S. 
/1/e1V P TO P 2.5 V. I 

 470)MIMF 145 
a 390 

«.:V-12A IMMF 
C-42 

\\\ 4701IMMF  

R-67 82K V-I2B 

THIS HASH DUE TO SUPERIMPOSED SCOPE IMAGES IS NORMAL AND MAY ALSO VARY IN AMPLITUDE WITH SETTING OF HORIZ. HOLD CONTROL AND PICTURE INFORMATION C-47 R-69 R-77 TO LUG 4 
 F—NAM"--"\AAP-1"- OF 9 7875 C.P.S. 

P TO P 16 V. 
R-64 22K 

C-50 .001 
R-66> 7875 C.PS. R-68 82K P TO P 2 3V. 2.2 MEG. 

R-65 100K 
C- 48 i  470MMF 

1.0- 46 . 001 47K 47K .0022 — 17,-

OSCILLATOR ' CONTROL VOLTAGE • HORIZ. 
I O-S1C3.A 
1V 

1 C-49 
1.015 

6SN7 

171/ 7875 C.PS. P TO P.3 0 V. 
TO JUNCTION OF C-54 AND C-53 THIS HASH DUE TO SUPERIMPOSED SCOPE IMAGES IS NORMAL AND MAY ALSO VARY IN AMPLITUDE WITH SETTING OF HORIZ. HOLD CONTROL AND PICTURE INFORMATION. 

Figure 2 - HORIZONTAL AUTOMATIC FREQUENCY CONTROL NEPNORK 

e John F. Rider 

HORIZONTAL OSCILLATOR, SWEEP, AND OUTPUT 

V-13 6SN7 is a cathode coupled multivibrator whose free running frequency depends 
upon such factors as setting of R-72 ( Horizontal Balance), R74 ( Horizontal Hold), adjust-
ment of L-10 ( Horizontal Phase Coil) and the applied plate and grid voltages. Since auto-
matic frequency control is to be used in this circuit, one of the above factors will have to 
be automatically varied. Since the grid of V- 13A offers a convenient control point its 
voltage will be varied automatically to control the oscillation frequency of V-13. The method of 
control is outlined under " Horizontal Automatic Frequency Control." 

The horizontal phase coil ( L-10) is adjusted so that its natural resonant frequency is 
the same as the horizontal sync. rate ( 15,750 C.P.S.). The abrupt voltage changes in the plate 
circuit of V- 13A shock this circuit into oscillation. Since the frequency of L-10 and C-52 
is not effected by voltage changes or other component changes, it greatly stabilizes the 
operation of the circuit by modulating the plate voltage of V- 13A with a 15,750 C.P.S. sine wave. 
The polarity and phase of this sine wave is such that it maintains the free running fre-
quency at 15,750 C.P.S. 

The sweep voltage is developed across C-56, C-54, C-53 which is charged through 
R-75 ( 120K) and is then coupled to the grid of the 6BQ6GT horizontal output tube. The 
6BQ6GT (V-14) is used as a power amplifier so as to supply the necessary horizontal de-
flection current to the deflection yoke. The hot izontal output transformer ( T-9) matches 
the relatively low impedance of the horizontal deflection yoke winding ( L-13) to the plate 
circuit of the 6BQ6GT (V-14) for maximum efficiency. The damper tube V-16 (6W4GT) is 
effectively connected across the horizontal deflection yoke to damp out oscillations which 
occur over part of the horizontal scanning cycle. The resultant energy from these damped 
oscillations provides the boosted B+ voltage. 

PHONO TV SWITCH 

In the phono position, the phono-TV switch removes E plus voltages from the screen of the 
horizontal output tube, plate of the damper tube and removes screen and plate voltages from V-1, 
V-2 and V-3 ( video IF tubes). This renders the TV sweep, H.V. and signal circuits inoperative. 
At the sometime the input to the volume control is disconnected from the discriminator output and 
connected to the output of the phono crystal. 

RADIO CHASSIS 120152F (Model 733F) 

This radio is an independent 5 tube superheterodyne A.M. receiver which utilizes the same 
speaker as the television receiver. This is achieved by means of a relay operated switch which 
is mounted on the television chassis. This relay also prevents the TV and radio from being oper-
ated at the same time. A pilot light incorporated in this chassis Indicates when the radio is on. 
(For service information on Radio see page 7.) 

RELAY OPERATED SWITCH (Model 733F Chassis 120169F) 

A two pole double throw switch is operated by this relay. When the TV "ON-OFF" switch is 
in the "OFF" position, the relay is unenergized, ( as shown on schematic), thus terminal F is 
shorted to terminal G and terminal I is shorted to terminal K. Since terminals F and G are con-
nected together, the speaker (SP- 1) is connected to the radio's audio output transformer. Since 
terminals I and K are connected together, power is supplied to the radio outlet (X-9) permitting 
the radio receiver to be turned on. 

When the TVreceiver is turned "ON" the relay is energized, thus shorting terminal E to F and 
also H to I. This removes the power from the radio outlet ( X-9) and connects the speaker (SP- 1) 
to the TV audio output transformer (T-8) instead of the radio's. 
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3 SPEED ( 78, 45, 33-1/3 R.P.M.) AUTOMATIC RECORD CHANGER pt el9069 ( MODEL 733F) 

This changer plays records through the sound portion of the TV chassis when the "Phono-TV 
switch" is placed in the phono position. 

Features of this changer include playing and automatically changing as many as ten - 12", 
twelve - 10", twelve - 7", or any assortment of intermixed 10" and 12" records of the same 
R.P.M. ( 78, 45, 33-1/3 R.P.M.). 

This changer shuts off automatically after the last record has been played. 

PICKUP ARM HEIGHT 

THE PICKUP ARM HEIGHT 
IS ADJUSTED BY THIS LIFT 
SCREW LOCATED AT THE REAR 
OF THE STRENGTHENER. TO 
RAISE THE HEIGHT OF THE 
PICKUP ARM, TURN THIS 
SCREW CONIER-CLOCKWISE. 
TO LOWER THE PICKUP ARM, 
TURN CLOCKWISE. THE PICK-
UP ARM HEIGHT SHOULD BE 
ADJU5TED SO THAT WITH A 
1-1/C STACK OF RECORDS 
THE PICKUP ARM LIFTS 1/4" 
STRAIGHT UP AS THE CHANGE 
CYCLE STARTS. 

NEEDLE PT. NO. 960074 

CARTRIDGE WITH NEEDLE 
Pi. NO. 960029 

NEEDLE PRESSURE  

THE NEEDLE PRESSURE 
SHOULD BE BETWEEN 10 AND 
12 GRAMS. ADJUSTMENT MAY 
BE MADE BY LOOSENING THIS 
SCREW ON THE SLIDE WHICH 
MOVES IN A SLOT IN THE 
TONE ARM STRENGTHENER. 
MOVE THE SLIDE BACK AND 
FORTH UNTIL THE CORRECT 
NEEDLE PRESSURE IS 
OBTAINED. 

NEEDLE SET-DOWN 

THE SET-DOWN POSITION 
OF THE NEEDLE IS ADJUSTED 
BY MEANS OF THIS SET-DOWN 
ADJUSTMENT SCREW. TURN 
THIS SCREW ADJUSTING PICK-
UP ARM FOR CORRECT SET-
DOWN ON 10" RECORD. WHEN 
THE CORRECT SET DOWN IS 
OBTAINED FOR THE 10" POSI-
TION, THE 12" AND THE 7" 
NEEDLE SET-DOWN WILL ALSO 
BE CORRECT. 

PREPARING FOR OPERATION 

1. SHIPPING BOLTS 
Before placing in operation, the changer must be 
floated freely on the mounting springs. During ship-
ment, the mechanism is secured by means of two 
shipping bolts. To float the changer, remove the turn-
table* by lifting it straight up the spindle. Turn the 
two shipping bolts in a clockwise direction as far as 
they will go and replace the turntable. Before the turn-
table can be fully seated, the idler Wheel must be 
gently pushed back out of the way to prevent damage 
to the rubber tire. 

When shipped turntable is secured to the back of the 
cabinet. 

2. LEVELING RECORD CHANGER 
It is essential to have the record changer absolutely 
level. Use a torpedo or similar type level on the 
record changer baseplate. Use adequate shims to level 
the record changer pan or radio combination cabinet 
to achieve perfect level. 

For additional service information refer to the manual on the 819053 changer which was issued 
at an earlier date. These changers are the same except 8190C9 has the addition of an equalizing cir-
circuit in series with the pickup arm ( 2.2 meg ohm in parallel with a 68 mmfd. condenser). See top 
of page 1. 

BEAM BENDER (ION TRAP) 

A single magnet type of beam bender is used and should always be adjusted by sliding 
and rotating the unit for maximum brightness. Do not adjust the trap for removing corner 
shadows if in so doing the brightness is reduced. 

If two positions of maximum brightness are found use the one closer to the picture 
tube socket. 

USE OF THE FRINGE COMPENSATOR 

In fringe areas there is generally a higher ratio of electrical impulse noise ( ignition, 
neon signs, electrical motors, etc.) to signal which might tend to effect sync. operation. 
To reduce this condition this chassis has been equipped with a " Fringe Compensator and 
Switch''. This compensator is lacated at the rear of the chassis, and can be adjusted to 
handle the effects of electrical interference in most fringe locations. This compensator is 
provided with an on- off switch so that it can be disconnected when not required. 

NOTE: In most locations this added protection will not be necessary and the fringe 
compensator should remain in the ' off'' position. 

Improper adjustment or application of the fringe compensator may result in ex-
cessive audio buzz and/or picture wiggle. This device is designed to give added 
performance in fringe areas and will result in satisfactory operation only if instruc-
tions are carefully adhered to. 

ADJUSTMENT OF THE FRINGE COMPENSATOR 

1.) Tune set to a low frequency channel in a normal fashion. If low channels are not 
available use a higher channel. 

2.) Turn fringe compensator switch to the " ON" position and adjust the potentiometer 
to the center of its mechanical range. 

3.) Check all channels normally received in the area and re- adjust compensator if 
necessary for best performance. 

CENTERING PROCEDURE 

1. Set the unit, magnets forward, on the tube so that the magnets are about 1/4" behind 
the yoke. Adjust the clamp so that the unit is a sliding fit on the tube. 

2. Set the magnets so that the adjusting arms are approximately 120° apart ( figure 3). 

3. Adjust the ion trap magnet for maximum brightness. 

4. Rotate the whole unit, this will cause the picture to move around a circle. Stop where 
the picture is most nearly centered. 

5. Rotate the magnets separately, in equal distances but in opposite directions to complete 
the centering. 

Repeat Steps 3, 4 and 5, if necessary. 

7. Tighten clamp. 

8. Readjust ion trap magnet to give maximum brightness. 

CAUTION: It is important that the centering magnets not be,operated too close to the 
yoke as the A-C field from the yoke may cause the centering magnets to become 
demagnetized. 

6. 

NOTE: Some slight improvement in focus may be obtained by adjusting the ion trap 
magnet within the range of the maximum brightness. 

On no account should the trap magnet be adjusted to give good focus at the expense of 
brightness, as this condition produces ion " burns" on the screen in the course of time. 

CLAMP 

ADJUSTING 
ARM 

DWG. NO 956051 

ION TRAP 

ADJUSTING ARM 

CENTERING UNIT 

Figure 3 — CENTERING UNIT LOCATION DRAWING 
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MODELS 711F 712F 720D 732B 734B  Ch.120169-B; 733F, Ch. 120169-F  

ALIGNMENT 

a. Equipment Required - A sweep generator, ( 10 MC. 
sweep with center frequency of 44 MC. plus all 
necessary R.F. sweep frequencies as listed in R.F. 
Table), accurate marker generator, oscilloscope 
and V.T.V.M. are required for alignment. The 
marker generator must supply frequencies of 4.5 
MC., 40 to 48 MC. and 50 to 216 MC. 

b. Alignment Points - The location of all I.F. trans-
formers, Tuned Circuits, and trimmers shown in 
Figure 8. 

TV R.F. & MIXER ALIGNMENT 

Connect 3 volt bias battery to both I . F . and R.F. 
AGC. circuits, positive terminal to chassis, nega-
tive terminal to junction of R-16, C-19, C-18. 
Add a jumper wire from this junction to junction 
of R-8, R-14, C-7 so that the bias battery is also 
applied to I.F. AGC. 

STANDARD 

SIGNAL GE N. 

(SUPPLIES 

MARKER SIGNAL) 

GROUND TO CHASSIS 

SWEEP GENERATOR 

WITH 50 OHM 

OUTPUT 

956036 

COUPLE IN A MANNER THAT WILL 

PROVIDE JUST ENOUGH MARKER 

TO BE DISCERNABLE WITHOUT 

AFFECTING THE OBSERVED RESPONSE 

50 

NOTE SWEEP GENERATOR 

WITH 300 OHM 

OUTPUT CONNECT 

DIRECTLY TO ANT. 

TERMINALS. 

"--"‘ 

120 -A 

ANTENNA 

TERMINALS 

Figure 4. GENERATOR CONNECTIONS FOR TELEVISION 
R.F. CHANNEL ALIGNMENT. 

SWEEP & MARKER 
GENERATOR MARKER GEN. 

OSCILLOSCOPE 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCT IONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

CONNECTIONS FREQ. 
FRANGE FREQ. 

Connect as 
shown in Fig. 4 
and adjusi. 
sweep controls 
for width so 
that complete 
channel re- 
sponse may be 
observed as 
shown in Fig. 5 

Channel 
#12 

207 MC. 
Center 
Freq. 

209.75 MC. 
Sound Carrier 

205.25 MC. 
Pix Carrier 

Vert, input of 
scope through 
10K resistor to 
test point on 
tuner Fig. 8 
Low side to 
chassis 

Set Channel Selector to # 12 

NOTE 

Keep output of R.F. Marker 
Generator at a level that 
provides a readable marker 
but does not distort the 
curve that is being observed 
on the scope. 

C-2 
R.F. Amp. 

Input 
Trimmer 

Adjust Trimmers C-2, C-5 and C-6 
to obtain response shown in Fig. 5 

IMPORTANT: When adjusting 
trimmers C-2, C-5 and C-6 it will 
be noted that the band pass char-
acteristic can be broadened by 
sacrificing amplitude. It is under-
sirable to overly broaden the 
curve as that would result in a 
loss of sensitivity. 

C-1 should normally be set at max-
imum capacity (screw all the way 
in) unless interference is encoun-
tered. See note below. 

C-1 
I• F• ' Trao 

C-5 
R.F. Plate 
Trimmer 

C-6 
Mixer 
Grid 

Trimmer 

#13 
213 MC. 

*215.75 MC. 
••211.25 MC. 

Same 
as 

Above 

Set Channel Selector to # 13 
(See Note Above) 

The r-f band pass 
television channels 
without disturbing 
C-2, C-5 and C-6. 
erotor and marker 
the other television 
tion of both the sound 
rier markers. 

characteristic 
should now 

the settings 
Adjust 

generator 
channels, 

carrier 

...... 

of the other 
be checked 
of trimmers 

the r-f sweep gen-
for operation on 
observing posi-
and picture car-

..... 

Set Channel Selector to # 11 
(See Note Above) 

#11 
201 MC. 

*203.75 MC. 
**199.25 MC. 

#10 

195 MC. 

*197.75 MC. 

"193.25 MC. 

Set Channel Selector to # 10 

(See Note Above) 

#9 
189 MC. 

*191.75 MC. 
**187.25 MC. 

Set Channel Selector to #9 
(See Note Above) 

Set Channel Selector to #8 
(See Note Above) 

I/8 
183 MC. 

*185.75 MC. 
"18125 MC. ê 

Same 
as 

#7 
177 MC. 

*179.75 MC. 
**175 .25 MC. 

Set Channel Selector to #7 
(See Note Above) 

Above 
#6 
85 MC. 

' 87.75 MC. 
** 83.25 MC. 

Set Channel Selector to #6 
(See Note Above) 

..., '•.......... ....  

Figure 5 -- TUNER RESPONSE CURVE 
SHOWING BAND-PASS LIMITS. 

The response for all channels should meet with 
the requirements of Fig. 5. To do so it may be 
necessary to compromise by slightly changing 
the initial channel # 12 adjustments of C-2, 
C-5 and C-6 while switched to channel which 
does not conform. 

#5 
79 MC. 

* 81.75 MC. 
** 77.25 MC. 

Set Channel Selector to #5 
(See Note Above) 

#4 
69 MC. 

* 71 .75 MC. 
** 67.25 MC. 

Set Channel Selector to #4 
(See Note Above) 

03 

63 MC. 

* 65.75 MC. 

** 61.25 MC. 

Set Channel Selector to #3 

(See Note Above) 

#2 
57 MC. 

* 59.75 MC. 
*" 55.25 MC. 

Set Channel Selector to #2 
(See Note Above) 

*Sound Carrier Marker 
**Picture Carrier Marker 

NOTE: C-1 IS AN I.F. TRAP AND CAN BE ADJUSTED IN THE FIELD TO REDUCE ANY INTERFERENCE WHICH 
MAY AFFECT CHANNEL #2 FROM A NEARBY TRANSMITTER OPERATING IN THE 40 MC. BAND. 

1.F. ALIGNMENT 

1) Tune receiver to unused Channel 10 or 12. 

2) Connect 3 volt bias battery with negative terminal to I.F. AGC. (Junction R-8, C-7, R-14) positive 
terminal to chassis. 

3) Connect D.C. V.T. V.M. to video test point (see location in Fig. 7 and 8) 

4) Connect terminated marker generator to floating shield of converter tube V-23 6J6. (Shield raised 
slightly so that it does not make contact with chassis). Use unmodulated marker. See Fig. 7. 

MARKER 
GENERATOR ADJUST PROCEDURE 

45.75 MC. 
Unmodulated 

T-4 

Peak for maximum response. Adjust output of signal generator so that 
maximum response does not produce more than -2V. D.C. on V.T.V.M. 

43.2 MC. 
Unmodulated 

T-3 

42.0 MC. 
Unmodulated 

T-2 

45.0 MC. 
Unmodulated 

L-3 
T-1 

41.25 MC. 
Unmodulated 

L-2 
Adjust trap for minimum response. Increase output from signal generator so that a 
true minimum position can be found. 

5) Connect vertical input of an oscilloscope instead of V.T.V.M. to video test point with vertical scope 
gain set at, or near, maximum. (Horizontal scope sweep set at 400 cycles). 

MARKER 
GENERATOR ADJUST PROCEDURE 

47.25 MC. 
400 Cycles 
Amp. Mod. 

L-1 With signal generator set at maximum output, adjust L-1 for minimum vertical re-
sponse on scope. 

6) Now that all the I.F. coils and transformers have been set, the overall response can be observed and 
adjusted if necessary. 

SIGNAL GENERATOR INPUT 
MEASURING 

INSTRUMENT ADJUST PROCEDURE 
CONNECTION 

FREQUENCY 

SWEEP MARKER 

Connect terminated 
sweep and marker 
as shown in Fig. 7. 

Center 
frequency 
44 MC. 
10 MC. 
Sweep 

45.75 MC. Scope 
connected 
to Video 
Test 
Point 

T-4 If 45.75 MC. doesn't lie from 60 to 
70°/o down adjust I-4 (see fig. 6 ) for 
tolerances. * 

Providing overall curve is within tolerances as shown below, no further adjustments are needed. If band width or 
tilt is not as specified, repeat entire alignment procedure. If still out then a slight retouching is permissible. 
TRAPS L-1 and L-2 MUST BE ADJUSTED AS INDICATED ABOVE. DO NOT RE-ADJUST WHILE OBSERV-
ING OVERALL I.F. RESPONSE CURVE. 

*KEEP OUTPUT SIGNAL GENERATOR AS LOW AS POSSIBLE WHEN OBSERVING THE OVERALL I.F. SHAPE SINCE 
TUBE OVERLOAD MIGHT RESULT AND THE RESPONSE WILL APPEAR INCORRECTLY FLAT AND WIDE. 

4  e 
,,,..... 

20 % MAx 60% TO 70% NOTE: It may be impossible to 
observe the 47.25 MC. marker 
with the average service equip-

_Lment due to the high attenuation 1 3 5 TO 4 MC.-ixi 45.7s Mc. of trap L-1 (adjacent .sound). 4---  

PERMISIBLE TILT 
20% EITHER WAY 

41.25 MC 

••••• 

47.25 MC. ADJACENT 
SOUND 

Figure 6. OVERALL I.F. RESPONSE CURVE 
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SCOPE 

EDT HOE 
• 

D.C. 

rim 

TO 

CONNECT IN oeyeaR 
PLACE OF yry,v, 
MANEN NEEDED 

ár..1 

IN SOME SETS VIDEO TEST PLONVI 
LS NOT LOCATED ON TOP, IN TPESE 
SETS TAW V/0E0 TANE OFF PONVT IS 

JUNCTION OF C-2I, R-18, L- AND 7,5. 

SEE 
NOTE 
BE LOW 

FLO- Ar,eee. 
SHIELD 

TO mtitere 

MARKER 

SIA./E'Ep 

ri-mrthe 
SMELO 

Figure 7. CONNECTIONS FOR I.F. ALIGNMENT. 

All instrument leads should be dressed as directed and as short as possible to prevent 
interaction between input and output leads. Failure to do this may result in an un-
stable response indication. 

NOTE It is important that the output cable of the sweep and marker generator be properly 
terminated in their characteristic impedance which is usually from 50 to 75 ohms. 
If this termination has not been built into the end of the cable by the instrument 
manufacturer * then a resistor of the proper value (characteristic impedance) should 
be connected across the output of each generator cable as shown above. 

* If in doubt check your instruction book which is issued by the test equipment manu-
facturer. 

WG NO 956067 

A2 -A 13 
ACCESSI BLE 
THRU HOLE 
IN TUNER 
CHASSIS 

I I 

II 

II 

I 

I 

C-6 

C-5 

C-2 

C- 3 
FINE TUNING 

TEST POINT 

o 

FRONT OF CHASSIS 

L-3 45.0 MC. BOTTOM 

L-I 47.25 MC. BOTTOM 
ADJACENT SOUND TRAP 

L-2 4 1 . 25 MC. BOTTOM 
SOUND CARRIER TRAP 

t VIDEO 
TEST 
POINT 

o 

o 

T-1 
45.0 MC. 

T-2 T-6 
42.0MC. 4.5 MC. 
BOTTOM TOP AND 

T-3 T-5 BOTTOM 
43.2 MC 4.5 MC. L-16 
BOTTOM TOP OR 4.5 MC. 

C-I I. F TRAP T-4 BOTTOM TRAP 
ADJUSTMENT TUNED 4 5.75 MC. 
IN FIELD TO REDUCE BOTTOM TOP OR 
INTERFERENCE ON BOTTOM 
CHANNEL 2 DUE TO 
NEARBY TRANSMITTERS SECONDARY ON TOP 
BROADCASTING IN THE FOR PT. NO. 708018 
I.F. RANGE. IF NO INTER- 708151 
FERENCE IS PRESENT 
TURN SCREW ALL THE WAY IN. 
- 
$ IN SOME SETS VIDEO TEST POINT IS NOT LOCATED ON TOP, IN THESE SETS THE 

VIDEO TAKE OFF POINT IS JUNCTION OF C- 2I, R- le, L-7 AND T-5. 

T-7 
4.5 MC. 
TOP AND 
BOTTOM 

Figure 8 - LOCATION OF ALIGNMENT POINTS (TOP VIEW) 

R.F. OSCILLATOR ALIGNMENT 

1. Connect marker and sweep generator as shown in Figure 4, low side to chassis. 

2. Connect scope to video test point (see location Fig. 7 and 8). 

3. Connect 3 volt bias battery as described under R.F. Alignment Page 4. 

4. Before undertaking oscillator alignment be sure I.F. circuits are correctly aligned for band pass characteristic and trap 
settings. 

5. During oscillator alignment, it is necessary to set the fine tuning control so that the tooth on the fine turning cam points 
downward. 

MARKER 
SIGNAL 

GENERATOR 
FREQUENCY 

SWEEP 
GENERATOR 
FREQUENCY 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR  
SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

• 

*209.75 MC. 
**205.25 MC. 

Channel 
#12 
Center 

Frequency 
207 MC. 
10 MC. 
Sweep 

Be sure that fine tuning control has 
been properly positioned (tooth on the 
cam pointing down) 

NOTE 

During this step and thru-out all suc-
ceeding steps it is necessary to: 

1. Keep output of sweep generator at a 
level that does not allow the reading 
on a VTVM to exceed minus 1 volt 
when connected across video detector 
load at minimum sweep width, 

2. Keep output of standard signal gen- 
erator at a level that provides a 
readable marker but does not distort 
the curve that is being observed on 
the scope. 

Adjust 
Slug 
A-12 

NOTE: Before making the following adjustment, 
advance the vertical gain control on the scope in 
order to magnify the sound trap portion of the re-
sponse curve. 

Then, use a non-metallic screwdriver to adjust 
channel # 12 oscillator slug (accessible thru hole  
on front of r-f tuner unit and shift response curve 
so that sound carrier marker is located at the 
position indicated below. 

Now reduce gain control setting of scope to re-
store pattern to normal amplitude and observe 
position of picture carrier marker. This marker 
should appear on the high frequency side of the 
characteristic curve. The amplitude of the pic-
turc carrier should be between 60 and 70% down 
from peak response. 

*215.75 MC. 
°211.25 MC. 

*203.75 MC . 
•*199.25 MC. 

'197.75 MC. 
** 193.25 MC. 

'191.75 MC. 
**187.25 MC. 

*185.75 MC. 
•*181.25 MC. 

*179.75 MC. 
**175.25 MC. 

* 87.75 MC. 
*" 83.25 MC. 

* 81.75 MC. 
** 77.25 MC. 

• 71.75 MC. 
""` 67.25 MC. 

* 65.75 MC. 
•" 61.25 MC. 

* 59.75 MC. 
** 55.25 MC. 

Channel # 13 
213 MC. 

Channe l # 11 
201 MC. 

Channel # 10 
195 MC . 

Channel #9 
189 MC. 

Channel 08 
183 MC. 

Channel #7 
177 MC. 

Channel #6 
85 MC. 

Channel #5 
79 MC. 

Channel 04 
69 MC. 

Channel #3 
63 MC. 

Channel #2 
57 MC. 

Set Channel Selector to # 13 
(See note above) 

Set Channel Selector to # 11 
(See noteabove) 

Set Channel Selector to # 10 
(See note above) 

Set Channel Selector to #9 
(See note above) 

Set Channel Selector to #8 
(See note above) 

Set Channel Selector to #7 
(See note above) 

Set Channel Selector to #6 
(See note above) 

Set Channel Selector to #5 
(See note above) 

Set Channel Selector to #4 
(See note above) 

Set Channel Selector to #3 
(See note above) 

Set Channel Selector to #2 
(See note above) 

Adjust the 
eration on 
sound carrier 
responding 
r-f tuner unit. 

This permits 
marker will 

--4----

60 
70% 

r-f sweep generator and marker generator for op-
other television channels; set marker generator to 

frequency. After setting Channel Selector to cor-
channel, adjust oscillator slug thru hole on front of 

(A-2 to A-13) 

response curve to be shifted so that sound carrier 
appear at the position indicated below. 

TO 

45.75 MC. 

SOUND I.F. 

41.25 MC. 

TYPICAL OVERALL RESPONSE CURVE 

NOTE: Make sure that cam on fine tuning control shaft re-
mains properly positioned during this step (tooth on the cam 
pointing downward). 

NOTE: If an unsatisfactory overall response is obtained for a particular channel, observe R-F amp. and Mixer 
response curve for that channel (as described in R-F Amp. and Mixer Alignment Table). If characteristic 
does not conform reasonably well within the typical curve shown in Figure 5, then do the following things: 

1. Check method of connecting scope, voltmeter and generator leads to eliminate possible distortion of 
observed response, or: 

2. Attempt to obtain a better compromise for R.F. response on all channels by realigning R-F Amp. and 
Mixer circuits, or: 

3. Try replacing Antenna, R-F and Oscillator coils for the particular channel. 

*Sound Carrier Marker 
**Picture Carrier Marker 

R.F. OSCILLATOR ALIGNMENT PROCEDURE 
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MODELS 711F, 712F, 720D, 732B, 734B, Ch. 120169-B; 733F, Ch. 120169-F 

SOUND ALIGNMENT 

(A) USING 4.5MC UNMODULATED SIGNAL GENERATOR 

1) Short pin #1 of V-3 to chassis with short ¡ umper wire. 
2) Keep output of signal generator low so as to provide a 

sharp meter indication with adjustment of transformers. 

(B) USING TRANSMITTED TV AIR SIGNAL 

1) Connect antenna and tune to a good on the air TV 
station. 

2) Adjust fine tuning control for best picture. 
3) Adjust antenna coupling for moderate signal so as 

to provide a sharp meter indication with adjustment 
of transformer. 

4) Meter reading may pulsate due to changes in signal 
strength; do not confuse with a peak adjustment. 

NOTE BSFCRE ALIGNING ANTENNA 
C,ECIION ( sTEP 3) MAKE 
SURE RECEIVER HAS AEC. IN 
OPERATION FOR ABOUT 20 MIN. 

ADJUSTING 
TURN 

.11ME• 

...41116 

V-1 
1213E6 

95V 

455 KC 

T- I 

el 
II 

2 

OV 

V-2 
I2BA6 45 5 KC. 

T-2 

o 5 -. 65V 7 

V-3 

I— G" ...., 

C 7 ce, 

7 9svL ¡ 

1. 3V. 

R- 2 
120 

VOLUME 

I2AT6 

C-10 
220 Miff 

F-4/ 

CONTROL '- R-4 

R- 3 
3.3 
MEG. .05 

500K 

45V 

C-11 
.002 

C -9 

.005 

R-5 
6.8 
MEG. 

V-4 
R-7 
470K %I 

120V 

B NEUTRAL 

A.V.C. 

Figure 9 - SCHEMATIC DIAGRAM OF RADIO, CHASSIS 120152-F 

C - 18 
.1 

STEP SIGNAL GENERATOR INPUT MEASURING 
INSTRUMENT 

ADJUST PROCEDURE 
CONNECTION FREQUENCY 

Marker gen. through 
.01 mf. to Pin 7 of 
V-4 low side to 
chassi s. 

 -or-

Connect antenna and 
tune in a good trans-
mitted TV signal 
(any channel) 

4.5 mc. 
(unmodulated) 

-Or-

a good on the 
air TV. channel 

Connect D.C. 
V.T.V.M. (negative 
scale) through 10K 
resistor to junction 
of C-29, R-33, R-34 
Low side to 
chassis, 

T-5 
top or 
bottom 

T-6 
top and 
bottom 

Peak for maximum voltage, adjust output of signal 
generator to produce about a one volt D.C. rise on 
meter (one volt above noise * voltage). 

If TV. signal is used adjust ont, coupling to re-
ceiver to produce about the some voltage rise. 

2 
Same as 
above 

Same as 
above 

Connect V.T.V.M. 
through 10K re- 
sistor to ¡ unction 
of R-48, C-78 Low 
side to chassis 

T-7 
top and 
bottom 
discriminator 

A) Detune discriminator secondary (T-7 top Pt. 
#708018, 708151; bottom Pt. #708017) for maxi-
mum nega ti ve meter reading. 

B) Adjust prirrory T-7 for maximum negative meter 
reading. 

C) Readjust discriminator secondary (towards 
original setting) for zero D.C. reading on 
V.T.V.M. 

D) Check audio, if distorted repeat steps A to C. 

* The noise voltage is measured under no signal conditions (ant. termina Is shorted directly at tuner by means of a short ¡ umper 
wire; or disconnect 4.5 mc. generator if procedure (A) above is followed). 

4.5MC. VIDEO TRAP ALIGNMENT (L-16) 

1) Short Pin 1 of V-3 to chassis by means of a short jumper wire. 
2) Connect a 4.5MC. signal generator (unmodulated and crystal calibrated) through a . 01 MF condenser be-

tween cathode of V-5 ( Pin 2) and chassis. 
3) Connect a D.C. V.T.V.M. (neg. scale) between ¡ unction of R-33, T-6, C-29 and chassis. 
4) With contrast control set at minimum contrast (counter clockwise) adjust L-16 (see Fig. 8) for negative 

dip on V.T.V.M. (minimum negative reading). Keep output of signal generator low so as to produce a 
sharp voltage dip on the V.T.V.M. 

NOTE Whenever the 4.5MC. Video trap (L-16) is adjusted, repeak the sound take off transformer ( T-5) 
os shown above. 

P-9 

TO SOCKET 
X-9 ON TV. 
CHASSIS 

477 
CHASSIS 

 • 
SW- 1 

C - 17 
.05 

V-5 
35W4 

30 

130v 

R-10 
1500 

12AT6 128E6 128A6 5005 

 11-2-Y--o(\b1-2 .22-11 
34 3 4 34 3 4 

NOU AN ACCIDENTAL APPLICATION OF A POSITIVE VOLTAGE TO THE 
A.V.C. CIRCUIT DURING SERVICING CAN TEMPORARILY DISABLE 
THE RECEIVER. TO RESUME OPERATION REMOVE CHARGE ON A.V.C. 
BY SHORTING THIS POINT TO B NEUTRAL OR SWITCHING THE 
RECEIVER OFF MOMENTARILY. THE TUNING GANG FRAME IS AT 
A.V.C. POTENTIAL. 

o 
-J 
-J 

P-8 

o 
-J 

TO TERMINAL 
BOARD ON 

T. V. CHASSIS 

RESISTORS IN OHMS, 
CAPACITORS IN MFDS., 
UNLESS OTHERWISE NOTED. 

PART NO. 950238 

ALIGNMENT OF MIRACLE PICTURE LOCK 

1) Tune set to a good channel. 

2) Short phase coil (L-10), leads have been brought to top of chassis on a terminal strip near fuse 
(see tube location diagram figure 11). 

3) Short horizontal control grid to chassis. This point has also been brought to top of chassis on some 
strip as mentioned in step 2. 

4) Rotate horizontal hold control ( R-74) to center of its mechanical range. 

5)Adjust horizontal balance control ( R-72) ( rear of chassis) until picture pulls into synchronism ( in 
most cases picture will sway from side to side). 

6) Remove short from horizontal phase coil ( L-10) and adjust L-10 for same synchronous condition as 
step 5 above. 

7) Remove short from horizontal control grid. Horizontal frequency circuits are now properly aligned. 

8) When properly adjusted (steps 1-7) the horizontal hold control can be moved slowly over most of its 
range without throwing the picture out of sync. 

© John Ir. Rider 



CONNECTION OF RECORD CHANGER 

RADIO CABINET PARTS LIST-RADIO CHASSIS I20152-F 

PART NUMBER 
MODEL 733F DESCRIPTION 

LIST 
PRICE 

560319 Bock - Radio .30 
411400 Dial Plate - Radio .50 
520163 Dial Bezel - Radio .85 
460376 Knob - Radio - Tuning .20 
460377 Knob - Radio - Volume .20 
542280 Spring- Knob .02 
635001 Jewel .12 

Prices subject to change without notice. 

CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS 

1. Voltages indicated are positive d.c., resistances are in ohms, unless otherwise indicated. 
2. Measurements made with voltohmyst or equivalent. 

3. Line voltage maintained at 117 volts •.c. for voltage measurements. 

4. Socket connections are shown as bottom views, with measurements from pin to common negative. 
5. Volume control st maximum; no signal applied for voltage measurements. 

6. Nominal tolerance on component values makes possible • variation of ± 157. in voltage and resistance readings. 

7. NC denotes no connection, K is kilohms, MEG is megohms. Resistances marked • are measured to pin 7 

of rectifier (B +). 

RESISTANT READINGS FOR CHASSIS 120152-F 

ALIGNMENT INSTRUCTIONS 

I. Use isolation transformer if available. If not, connect a .1 mfd, condenser in series with low side of signal generator and B neutral. 
2. Volume control should be at maximum position. Output of signal generator should be no higher than necessary to obtain an 

outpu reading. Use an insulated screw driver for adjusting. 

STEP 
DUMMY 

ANTENNA 

SIGNAL 

GENERATOR 

COUPLING 

SIGNAL 

GENERATOR 

FREQUENCY 

RADIO 

DIAL 

SETTING 

OUTPUT 
METER 

ADJUST REMARKS 

I .1 mfd. High side to 
grid (pin 7) 

of vt (12BE6). 
Low side to 
B neutral. 

455 KC Variable 
condenser 
fully open. 

Across voice 
coil. 

T2, Tl 
(A3, A4, 
AI, A2) 

Adjust for maximum 
output. If isolation trous-
former is not used, re-
duce dummy ant. to 

.001 mfd. to reduce hum 
modulation. 

2 Form loop of 
several turns 
and radiate 
signal into 
receiver 

1620 KC FI 
Across voice 

coil. 
Trimmer C-4 

(Osc.) 
Adjust for maximum 

output. 

3 el 
1400 KC Tune for 

maximum 
output. 

Across voice 
coil. 

Trimmer C-2 
(Ant.) 

Adjust for maximum 
output. 

SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 
V- I 
V-2 
V-3 
V-4 
V-5 

12BE6 
12BA6 
12AT6 
SOCS 
35W4 

23K 
18 

6 MEG 
150 
N. C. 

.5 
0 
0 

470 K 
N.C. 

12 
24 
0 
36 
90 

24 
36 
12 
90 
120 

1500' 
1500* 
500K 
470K 
135 

1500* 
1500* 
0 

1500* 
115 

4 MEG 
120 

470* 
210* 
0* 

VOLTAGE READINGS LOCATED ON THE RADIO SCHEMATIC 

DESCRIPTION 

RADIO CHASSIS 120152-F 

TYPE: Single- band (AM) superheterodyne. 

FREQUENCY RANGE: Broadcast 540-1620 Irc 

TYPES OF TUBES: 

V-1 - 128E6, converter 

V-2 - 12BA6, i-f amplifier 

V-3 - 12AT6, detector, a.v.c. a-f amplifier 

V-4 - 5005, power output 

V-5 - 35W4, rectifier 

VOLTAGE RATING: 105-125 volts. 

POWER SUPPLY: Power from T.V. Outlet X-9 

POWER CONSUMPTION: 30 watts. 

CURRENT DRAIN: 0.24 amp. at 117 volts a.c. 

o 

-4 

Figure 10 - TUBE LOCATION DIAGRAM 

1L___  CHASSIS 120152 -F 

RADIO CHASSIS PARTS LIST - CHASSIS 120152-F 

SYM-
BOL 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 

C-14 
C-15 
C-15 
C-17 
C- I8 

R-1 
R-2 
R-3 

•R-4 
R-5 
R-6 
R-7 

PART NO.  

900091 
PT. OF C-1 
PT. OF C-1 
PT. OF C-1 
PT. OF T-1 
PT. OF T-1 
PT.. OF T-2 
PT. OF T-2 
923554 

PART 
OF 

923024 

923524 
925218 
923554 
923515 

PT. OF L-2 
340272 
351332 
390218  
PART 
OF 

923024 

DESCRIPTION 

Variable Capacitor - R.F. Section 
Trimmer - R. F. Section 
Variable Capacitor - Oscillator Sectic 
Trimmer - Oscillator Section 

.05 
220 
.002 
.005 

MF 
MMF 
MF 
MMF 

250 MIOF 
.02 MF 
30-50 MF 
.05 MF 
.1 MF 

Paper 

R.C. 
Coupling 
Unit 

Paper 
Electrolytic 
Paper 
Paper 

400V. 

400V. 
150V. 
400V. 
400V. 

22,000 OHM Carbon 
120 OHM Carbon 1/2 W. 110% 
3.3 MEGOHM Carbon 1/2 W. ± 20% 

500,000 OHM Volume Control 
6.8 MEGOHMI R 

470,000 OHM Coupling 
470,000 OHM Unit 

Prices subject to change without notice 
"Denotes new part number 

LIST 
PRICE 

3.20 

.25 

1.05 

.25 
1.40 
.25 
.30 

SYM-
BOL 

R-8 
R-9 
R-10 
R-11 

L-1 
L-2 

P-1 
P-8 

sw-1 

T-1 
T-2 

•T-3 

V-1 
V-2 
V-3 
V-4 
V-5 
V-6 

PART NO. 

350732 
340292 
380532 
340072 

700078 
716071 

583037P 
580236 

PT. OF R-4 

720033 
720033 
734082 

800525 
800524 
800523 
800032 
800526 
807000 

DESCRIPTION 
LIST 
PRICE 

10,000 OHM 
150 OHM 

1,500 OHM 
18 OHM 

1/2 W. ± 20% 
1/2 W. t'IO% 
1 W. ± 20% 

1/2 W. ± 10% 

Loop Antenna Assembly - Ferrite 
Oscillator Coil 

Line Cord 
Lead 8. Pin Assembly - 2 Req. 

ON-OFF Switch 

1st. I.F. Transformer 
2nd. I . F. Transformer 
Output Transformer 

Vacuum Tube - 128E6 
Vacuum Tube - 12BA6 
Vacuum Tube - 12AT6 
Vacuum Tube - SOCS 
Vacuum Tube - 35W4 
Pilot Light  

.05 
.10 
.16 
.14 

.95 

.55 

1.80 
1.80 
1.35 
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MODELS 711F, 712F, 720D, 732B, 734B Ch. 120169-B; 733F, Ch. 120169-F . 

TV CHASSIS PARTS LIST - CHASSIS 120169-B, 120169-F 

1698-F 

6J6 

OSC. 
MIXER 

6807 

R.F. AMP 

NOTE: AR ROWS ON MINIATURE TUBE SOCKETS INDICATE 
THE CENTER POLARITY OF THE WIDER SPACED 
PINS ( KEY). THIS SHOULD ASSIST YOU IN 
INSERTING THESE TUBES WHERE A SOCKET 
IS OBSTRUCTED FROM VIE W. 

1ST VID 
I.F. 

L V RECT L V. RECT 

Hona 
DAMPER 

POWER 
TRANSFORMER 

ANTENNA 
CONNECTION 

DEFLECTION 
YOKE 

V-I5 

183 GT 
REC 

CENTERING 
UNIT 

ION TRAP 

--I\
HOR1Z. 

 OUTPUT 

14 

1st 
SOUND If 
6AU6 

VID. 
AMP. 

SYN AMPLIFIER 
& H . SEP. 

12AU7 

HOR1Z. SYNC. 
HASE INVERTER 
8 HORŒ. PHASE 

DETECTOR 

HORIZ 
PHASE 

-13 
6SN7 
GT 

HORI 

X-4 

SOUND 
DISC. 

V- I0 
6V6 
OT 

AUDIO OUTPUT 

VERT 
SYNC 
SEP. 

VERT. 
OUTPUT 

VERT 
OSC. 

V-18 
6SN7 
GT. 

OW6 
OT 

HORIZ. 
CONTROL 
GR ID 

Figure 11 - TUBE LOCATIONS DIAGRAM FOR CHASSIS 120169B and F 

TUBE TROUBLE ANALYSIS CHART 

SYMPTOM CHECK 

Weak or no sound nor video (picture) rester normal V-22, V-23, V-1, V-2, V-3, V-4 " 

Weak or no sound - Video and roster normal V-6, V-7, V-8, V-9, V-10 

Weak or no video - Sound and raster normal V-5, V-24 

Poor or no horizontal nor vertical sync. Sound and video normal 
(contrast control makes video darker or lighter) V-11 

Poor or no horizontal nor vertical sync. - video weak or distorted, 
raster normal - sound may or may not be normal V-22, V-23, V-1, V-2, V-3, V-4 

Poor or no horizontal sync - raster and sound normal (Picture locks in vertically) V-11, V-12, V-13 

Poor or no vertical sync - rester and sound normal. ( Picture locks in horizontally) V-11. V-12. V-18 

Horizontal line (no vertical sweep) - sound normal V-18, V-19 

Insufficient horizontal size, sound and video normal V-14, V-16, V-20, V-21 

Insufficient vertical size or white horizontal bar in picture V-19 

No sound, no raster - tubes lit Fuse, V-20, V-21 

No sound, no raster - tubes not lit Plug connection in wall socket, 
on-off switch, line cord 

* Another very common fouit is a shorted or open circuit antenna connection to set. By raster we mean illuminated 
scanning lines. 

SYMBOL PART NO. DESCRIPTION PRICE SYMBOL PART NO. DESCRIPTION 

CAPACITORS  
C-1 928109 5000 MF ( MIKJ 500V... . 20 C-40 910062 220 MMF 

C-2 928082 39 MMF ±5% 500V... . 30 
C-3 928084 6.8 MMF tin 500V... .:1,10 
C-4 928077 1000 MMF ( MIN.) 500V... . 25 
C-5 928081 470 MMF ±10% 500V... . 40 
C-6 928077 1000 MMF ( MIN.) 500V... . 25 
C-7 922125 . 22 MF ±20% 200V... . 50 
C-8 928077 1000 MMF ( MIN.) 500V... 
C-9 928081 470 I4MF ( MIN.) ±10% 500V... 
C-10 928109 5000 44/4F ( MIN.) 500V... 
C-11 928076 680 MMF ±10S 500V... 
C-12 928077 1000 MMF ( MIN. 500V... . 25 
C-13 928076 680 MMF ±10% 500V... . 4.0 
C-14 
C-15 928012 22 MMF ±20% 500V... 
C-16 928077 1000 MMF (MIN. 500V... 
C-17 928017 5 MF ±10% 500V... 
C-18 928077 1000 MMF ( MIN.) 500V... 
C-19 922325 .22 MF ±20% 2DOV... 
C-20 928109 5000 MMF ( MIN.) 500V... 
C-21 922554 .047 MF ±20% 400V... 
C-22 922315 . 1 MF ±20% 200V... 
C-23 928077 1000 MMF ( MIN.) 500V... 
C-24 922554 .047 MF ±20% 400V... 
C-25 922714 . 01 MF ±20% 6DDV... 
C-26 928109 5000 MMF ( MIN. 500V... 
C-27 928109 5000 MMF ( MIN.) 500V... 
C-28 928109 5000 MMF ( MIN.) 500V... 
C-29 910221 68 MMF ±20% 500V... 
C-30 928109 5000 MMF (MIN.) 500V... 
C-31 928109 5000 MMF ( MIN.) 500V... . 20 
C-32 910043 110 MMF ±20% 500V... 
C-33 922553 . 0047 MF ±20% 400V... 
C-34 922554 . 047 MF ±20% 400V... 
C-35 922513 .001 MF ±20% 400V... 
C-36 922553 .0047 MF ±20% 400V... 
C-37 PT. OF C-74 80 MF ELECTROLYTIC 300V... 
C-38 922514 . 01 MF ±20% 400V... 
C-39 922554 .047 MF ±20% 400V... 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-16 
R-17 
R-18 
R-19 
R-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-26 
R-27 
R-28 

350412 
340052 
340172 
350412 
350412 
340832 
340172 
350412 
350412 
340712 
340312 
340412 
350972 
351212 
351212 
351212 
340652 
340772 
340732 
351212 

470 OHM 
15 OHM 
47 OHM 

470 OHM 
470 OHM 

27,000 OHM 
47 OHM 

470 OHM 
470 OHM 

8,200 OHM 
180 OHM 
470 OHM 

100,000 OHM 
1 MEGOHM 
1 MEGOHM 
1 MEGOHM 

4,700 OHM 
15,000 OHM 
10,000 OHM 

1 MEGOHM 

PT. OF R -43 1,500 
340812 22,000 
770692 6,800 
351132 
390181 
351052 
351132 

470,000 
200,000 
220,000 
470,000 

W. 
*w. 
W. 
W. 
W. 
W. 
W. 

¡w. 
W. 
W. 

*W. 
W. 
W. 
W. 
W. 
W. 

*W. 
W. 
W. 
W. 

R E 
±20%... 
±105... 
±10%... 
±20%... 
±20%... 
±101... 
±10%... 
±20%... 
±201... 
±10%... 
±10%... 
±20%... 
±20%... 
±20%... 
±20%... 
±20%... 
±101... 
±10%... 
±10%... 
±20%... 

OHM CONTRAST CONTROL - F 
OHM W. ±10S... 
OHM 2W. ±51.... 
OHM *W. ±.20S... 
OHM BRIGHTNESS CONTROL - F 
OHM W. ±20%... 
OHM W. ±201... 

Prices Subject to Change Without Notice. 
• Denotes New Part Humber. 

"C-41 910064 82 MMF t20% 
C-42 910063 470 MMF ±10% 
C-43 910063 470 MMF ±10% 
C-44 922513 . 001 MF ±201 
C-45 910212 390 MMF ±10% 
C-46 922523 . 0022 MF ±20% 

.25 C-47 922713 . 001 MF ±20% 

.40 C-48 910063 470 MMF ±10% 
C-49 922320 . 015 MF ±20% 
C-50 922513 . 001 MF ±20% 
C-51 910063 470 MMF ±10% 
C-52 922653 0047 MF ±10e 
*C-53 922220 . 015 MF ±10% 

.20 C-54 910028 220 MMF ±101 

.25 C-55 922325 . 22 MF ±20% 

.25 C-56 910218 820 MF ±10% 

.25 C-57 922413 . 001 MF ±10% 

.50 C-58 PT. OF C-74 10 MF ELECTROLYTIC 450V... 

.20 C-59 922515 . 1 MF ±205 400V... 

.35 C-60 922715 . 1 MF ±20% 600V... 

.40 C-61 923016 500 MMF 20KV... 

.25 C-62 PART OF YOKE 708162 See top of Page 18 

.15 C-63 910058 47 MMF ±10% 500V... 

.35 C-64 922554 . 047 MF ±20% 

.20 C-65 922354 . 047 MF ±20% 

.20 C-66 922453 . 0047 MF ±101 

.20 C-67 922454 . 047 MF HO% 

.20 C-68 922515 . 1 MF ±20% 

.20 C-69 PT. OF C-72 5 MF ELECTROLYTIC 
C-70 PT. OF C-74 100 MF ELECTROLYTIC 

.25 C-71 922714 .01 MF ±20% 

.30 * C-72 925232 80 MF ELECTROLYTIC 

.35 C-71 PT. OF C-72 40 MF ELECTROLYTIC 

.30 C-74 925221 40 MF ELECTROLYTIC 

.30 C-75 922200 . 047 MF 
C-76 922200 . 047 MF 

.30 C-77 PT.OF L-16 47 MMF 

.35 C-78 922513 . 001 MF ±20% 

.2o 
dto 

P R I CE 

SIS 
.14 
.10 
.10 
.14 
.14 
.10 
.10 
.14 
.14 
.14 
.10 
.14 
.05 
.05 
.05 
.05 
.10 
.10 
.10 
.05 

.17 

.55 

.06 

.70 

.05 

.06 

TORS  
8-29 351172 
R-30 390196 
R-11 340332 
R-32 350412 
R-33 350892 
R-34 351212 
R-35 370812 
R-36 340732 
R-37 540692 
R-38 350412 
R-39 340972 
R-40 140972 
R-41 351452 
R-42 351452 
R-43 390201 
R-44 351052 
R-45 351132 
R-46 370412 
R-47 790532 
R-48 350932 
R-49 350412 
R-50 394122 
R-51 351052 
R-52 390202 
R-53 350972 
R-54 380852 
R-55 350972 
R-56 350732 

±20% 500V... 

500V... 
500V... 
500V... 
400V... 
500V... 
400V... 
000v... 
500V... 
200V... 
400V... 
500V... 
600V... 
200V... 
500V... 
200V... 
500V... . 45 
400V... 

400V... 
200V... 
400V... 
400V... 
400V... 
450V... 
50V... 

600V... 
300V... 3.40 
300V ... 
250V... 3.85 
400V... 
400V... 
500V... 
400V... 

.25 

.25 

.35 

.35 

.30 

.30 

.30 

.30 

.35 

.30 

.10 

.35 

.35 

.3ct 

.30 

.50 

.35 

.40 

.50 
2.00 

680,000 OHM W. ±20%... 
2 MEGOHM FOCUS CONTROL - R 

220 OHM W. ±101... 
470 OHM W. ±20%... 

47,000 OHM W. ±20%... 
1 MEGOHM *W. ±20%... 

22,000 OHM 1W. ±10%... 
10,000 OHM W. ±10%... 
6,800 OHM W. ±10%... 

470 OHM W. ±201... 
100,000 OHM *W. ±105... 
100,000 OHM W. ±10%... 

10 MEGOHM W. ±20%... 
10 MEGOHM W. ±20%... 
1 MEGOHM voLumg CONTROL - F 

220,000 OHM W. 
470,000 OHM W. ±20%... 

470 OHM 1W. ±101... 
1,500 OHM 2W. ±205... 

68,000 OHM W. ±20%... 
470 OHM W. ±20%... 
8.5 OHMMIREWOUND 5W. ±105... 

220,000 OHM W. ±20S... 
2 MEGOHM FRINGE COMP. - R 

100,000 OHM *W. ±20S... 
33,000 OHM 1W. ±205... 
100,000 OHM W. ±20%... 
10,000 OHM W. ±20%... 

.25 

.35 

.30 

.30 

. lio 

.40 

.35 

.35 

.15 

•90 

.14 

.70 

.10 

.14 

.05 

.05 

.15 

.10 

.10 

.14 

.10 

.10 

.14 

.14 
2.00 
.05 
.06 
.15 
.25 
.14 
.14 
.40 
.05 

1.05 
.05 
.10 
.05 
.05 

@John F. Rider 



TV CHASSIS PARTS LIST - CHASSIS 120169-B, 120169-F continued 

TV CHASSIS PARTS LIST - CHASSIS 120169-8 & 120169-F (continued) 
SYMBOL PART NO. DESCRIPTION 

R-57 351292 
R-58 340972 
R-59 370812 
R-60 340692 
R-61 351092 
R-62 340572 
R-63 340652 
R-64 340812 
R-65 340972 
R-66 340952 
R-67 340952 
R-68 351292 
R-69 370892 
R-70 340492 

'R-71 360672 
R-72 390219 
R-73 340972 
R-74 390183 
R-75 340992 
R-76 340712 
R-77 370892 
R-78 340572 
R-79 341132 
R-80 350212 

L-1 720154 
L-2 720149 
1-3 720147 
L-4 705020 
L-5 705020 
L-6 705020 
L-7 708114 
L-8 708100 
L-9 708115 

T-1 PT. OF TUNER 
T-2 720148 
T-3 720148 
T-4 720148 
T-5 720146 
T-6 720081 
T-6 OR 720081A 

TUNER 470696 

V-1 800055 
V-2 800055 
V-3 800055 
V-4 800541 
V-5 800055 
V-6 800533 
V-7 800533 
V-8 800541 
V-9 800057 
V-10 800270 
V-11 800026 
V-12 800026 

F-1 808003 
I-1 708129 
M-1 708/49 
'P-2 580235 

P-2 580128 

P-3 505014 
P-4 505000 
P-6 505016 

2.2 
100,000 
22,000 
6,800 

330,000 
2,200 
4,700 
22,000 

100,000 
82,000 
82,000 

2.2 
47,000 
1,000 
5,600 

200,000 
100,000 
50,000 

120,000 
8,200 

47,000 
2,200 

470,000 
68 

MEGOHM 
OHM 
OHM 
OHM 
OHM 
OHM 
OHM 
OHM 
OHM 
OHM 
OHM 
MEGOHM 
OHM 
OHM 
OHM 
OHM HORIZ. 
OHM 
OHM 
OHM 
OHM 
OHM 
OHM 
OHM 
OHM 

RESIS 
W. ±20%... 
W. ±10%... 
1W. ±10%... 
W. ±10%... 

*W. ±20%... 
W. ±10%... 
W. ±10%... 
W. ±10%... 
W. ±101... 
W. 
W. ¡ En... 
W. ±208... 
1W. ±10%... 
¡W. ±10%... 
1W. ±5%.... 

BAL. CONTROL-F 
¡W. ±10%... 

HORIZ. HOLD CONTROL-E 
*W. ±10%... 
*W. ±10%... 
1W. ±10%... 
*W. ±10%... 
*W. ±10%... 
*W. ±20%... 

CHOKE 
VIDEO I.F. TRAP 
VIDEO I.E. TRAP 
VIDEO I.F. INPUT COIL 
R.F. CHOKE - HEATER-.68UH ±20% 
R.F. CHOKE - HEATER-.68UH±20% 
R.F. CHOKE - HEATER-.68UH120% 
PEAKING COIL - 440 UK 
PEAKING COIL - 250 UK 
PEAKING COIL - 660 UH 

PRICE SYMBOL PART NO. 

0 R S ( cont'd.) 
.06 R-81 790252 
.10 R-82 780692 
.15 R-83 340132 
.10 R-84 380972 

.14 R-85 340392 

.10 R-86 351452 

.10 R-87 340292 

.17 R-88 341012 

.10 R-89 340572 

.10 R-90 390156 

.10 R-91 341192 

.06 R-92 340752 

.15 R-93 351212 

.17 R-94 350892 

.16 R-95 390196 

.65 R-96 351292 

.10 R-97 350852 

.65 R-98 390197 

.10 R-99 350412 

.14 R-100 340432 

.15 R-101 340432 

.10 R-102 394116 

.05 R-103 380972 

.05 

S  
1.00 
1.00 
1.40 
.20 
.20 
.20 
.30 
.40 
.35 

COILS 

L-10 
L-11 
L-12 
L-13 
L-14 

716074 
708156 
705021 

708162 

L-15 737016 
L-15 or 737017 
L-16 708032 

TR ANSFORMERS  
TUNER VIDEO I.F. OUTPUT TRANSFORMER T-7 708018 
2ND VIDEO I.F. TRANSFORMER 1.30 7-7 OR 708151 
3RD VIDEO I.F. TRANSFORME 
4TH VIDDO I.F. TRANSFORMER 
SOUND TAKE OFF TRANSFORMER 
SOUND I.F. TRANSFORMER 
SOUND I.F. TRANSFORMER 

T.V. TUNER ASS'Y 

VACUUM TUBE - 6CB6 
VACUUM TUBE - 6C86 
VACUUM TUBE - 6CB6 
VACUUM TUBE - 6AL5 
VACUUM TUBE - 6C86 
VACUUM TUBE - 64U6 
VACUUM TUBE - 6AU6 
VACUUM TUBE - 6/415 
VACUUM TUBE - 6AV6 
VACUUM TUBE - 6V6GT 
VACUUM TUBE - 12AU7 
VACUUM TUBE - 12AU7 

1.10 
1.30 
2.10 
1.95 
1.90 

7-8 
7-9 
7-10 
T-11 

734074 
738068 
738066 
730037 

TUNER  

50.00 I TUNER 470689 

TUBES PARTS LIST  

V-13 800380 
V-14 800059 
V-15 800450 
V-16 800037 
V-17 800068 
V-18 800380 
V-19 800061 
V-20 800290 
V-21 800290 
V-22 800065 
V-23 800536 
V-24 810028 

HI SCELLANEOUS  

FUSE - 1/2 ARP. .20 
ION TRAP - SINGLE .65 
CENTERING UNIT .eo 
PLUG- LEAD & PIN ASS'Y- SPEAKER 
(2 REQ. ) CHASSIS 120169-F ONLY 
PLUG- LEAD 6 PIN ASS'Y- SPEAKER 
(2 REQ.) CHASSIS 120169-B ONLY . 20 
PLUG - INTERLOCK SWITCH . 20 
PLUG- 4 PIN- DEFLECTIOM YOKE ASS'Y . 10 
PLUG- 1 PIN- DEFLECTION YOKE ASS'Y . 05 

DESCRIPTION PRICE 

100 OHM 2W. ±20%... . 25 
6,800 OHM 2W. ±101... . 25 

33 OHM kW. ±10%... . 10 
100,000 OHM 1W. ±20%... . 10 

390 OHM PART OF YOKE 708162 
10 MEGOHM *W. ±20%... . 14 

150 OHM kW. ±108... . 10 
150,000 OHM *W. ±10%... . 10 

2,200 OHM *W. ±10%... . 10 
1 MEGOHM VERT. HOLD CONTROL- E . 65 

820,000 OHM kW. ±10%... . 10 
12,000 OHM 

1 MEGOHM 
47,000 OHM 

2 MEGOHINVERT. SI 
2.2 MEGOHM 

33,000 OHM 
5,000 OHM VERT. LIN. 

470 OHM 
560 OHM 
560 OHM 

1,250 OHM WIRE WOUND 
100,000 OHM 

HORIZ. PHASE COIL 
HORIZ. SIZE COIL 
R.F. CHOKE - 10 UK 

DEFLECTION YOKE ASS'Y 
SEE TOP PAGE 
FILTER CHOKE 
FILTER CHOKE 
4.5 MC. TRAP 

kW. ±10%... . 10 
¡W. ±20%... . 05 
¡W. ±20%... 
ZE CONTROL-R 

±20%... 
*W. ±20%... 
CONTROL-R 1 

*W. ±20%... 
±10%... 

*W. 110%... 

1W. ±201... 

SOUND DISCRIMINATCR TRANSFORMER 
SOUND DISCRIMINATOR TRANSFORMER 
AUDIO OUTPUT TRANSFORMER 
HORIZ. OUTPUT TRANSFORMER 
VERT. OUTPUT TRANSFORMER 
POWER TRANSFORMER 

T.V. TUNER ASS'Y 

P-8 PT. OF RADIO 

'RELAY 515001 
SP -1 180050 

SF- I. OR 180082 

SP - 1 180094 

VACUUM TUBE - 6S1I7GT 
VACUUM TUBE - 6806GT 
VACUUM TUBE - 1B3GT 
VACUUM TUBE - 6W4GT 
VACUUM TUBE - 6C4 
VACUUM TUBE - 697GT 
VACUUM TUBE - 6WeT 
VACUUM TUBE - 5114G 
VACUUM TUBE - 5U4G 
VACUUM TUBE - 68Q7 
VACUUM TUBE - 6J6 
TELEVISION TUBE 21 MP4-METAL 

T.V. TUNER 

PLUG- LEAD 8, PIN ASS'Y - RADIO 
(2 REQ) 120169-E ONLY 
RELAY UNIT 120169-F ONLY 
SPEAKER - PM - 12' CHASSIS 
120169-8 ONLY 
SPEAKER - PM - 12' ( MOD. 7208 
6. 7238 ONLY) CHASSIS 120169-8 
SPEAKER - PM - 6 CHASSIS 
120169-F ORLY 

.05 

.70 

.06 

.05 

.25 

.14 

.10 

.10 

.45 

.10 

1..20 
1.15 
.20 

10.50 

2.25 
2.25 
.85 

SYMBOL PART NO. 

SW- 1 
SW-2 

SW-3 
X-1 
X-2 
X-3 

X-4 

DESCRIPTION PRICE SYMBOL PART NO 

MISCELLANEOUS(continued) 

PT. OF R-43 SWITCH - ON-OFF ( POWER) X-6 508004 
PT. OF R-52 SWITCH - ON-OFF 

(FRINGE COMPENSATOR) X-7 508010 
510091 SWITCH- PHONO- T.V.- FRONT 1.35 X-8 555028 
585093 SOCKET- CABLE ASS'Y- KINESCOPE 1.25 
PT. OF T-8 SOCKET - NOT USED 
583206 SOCKET- 6 LINE CORD- INTERLOCK 

SWITCH .80 
508050 SOCKET- 4 PRONG- DEFLECTION 

YOKE ASS'Y .15 

Prices subject to change without notice. 
'Denotes new part number 

'X-9 508034 
X-10 508005 

DESCRIPTION 

SOCKET- 1 PRONG- DEFLECTION 
YOKE ASS'Y 120169-F ORLY 
SOCKET - PHONO INPUT 
TERMINAL BOARD - SPEAKER - 
RADIO 
SOCKET - RADIO RECEPTACLE 
SOCKET - PHONO MOTOR 
RECEPTACLE 

VALUE OF C-62 ( 120169-B, F CHASSIS NOT BEARING ANY CODE TRIANGLE LETTER) 

?Pl CE 

.15 

.10 

CHASSIS 
120169-E 
ORLY 

•30 

Each 708162 deflection yoke used in this chassis has been individually balanced at the 
factory to prevent objectionable yoke ringing ( rippling of horizontal raster lines at left 
third of picture). To accomplish this, a ceramic capacitor, C-62, of 2000 volt rating has been 
used with each of these yokes. In the unlikely event that C-62 should fail, it must be re-
placed with one of the same individually identical value, construction and voltage rating. 
Since the yoke was previously perfectly balanced at the factory, the commercially avai!able 
5% tolerance of the first replacement condenser tried may yield a condenser sufficiently 
different from the original so as to fail to balance perfectly the horizontal windings in this 
yoke. A cut and try procedure will pay off in performance. 

The following yoke balancing condensers may be tried: 

VALUE TOLERANCE TYPE VOLTAGE RATING PART # SUGGESTED LIST PR ICE 
+u-

38 mmf 5% CERAM C D SCAP 2000 vo ts 960640 . 30 
41 mmf 5% CERAM C D SCAP 2000 vo ts 960641 .30 

2.05 43 mmf 3% CERAM C D SCAP 2000 vo ts 960642 .30 
2.20 44 mmf 5% CERAM C D SCAP 2000 vo ts 960643 . 30 
2.25 47 mmf 5% CERAM C D SCAP 2000 vo ts 928065 . 30 
9.80 50 mmf 5% CERAM C D SCAP 2000 vo ts 960644 .30 
3.40 52 mmf 5% CERAM C D SCAP 2000 vo ts 928085 . 30 
22.70 57 mmf 5% CERAM C D SCAP 2000 vo ts 960645 .30 

62 mmf 5% CERAM C D SCAP 2000 vo ts 960646 . 30 

If the deflection yoke itself should fail and a replacement is ordered from your Emerson 
50.00 Distributor, this replacement yoke will have been factory balanced for optimum results, 

therefore, C-62 and R-85 ( 390 ohms) are shipped as part of this yoke. 

VALUE OF C-62 ( 120169-B, F CHASSIS CODED TRIANGLE A) 

8.05 

12.40 

9.60 

5.90 

A circuit change has been incorporated in these chassis which effe.ctively eliminates the 
necessity to match the value of C-62 for each yoke. See schematic diagram for details of 
change. 

The deflection yoke used may be one of three ( 3) part numbers, 708137, 708162, 708163. 
These yokes are all interchangeable when used in a chassis with TRIANGLE A circuit mod-
ifications. 

Since the value of C-62 is now non- critical, the range of condensers used is from 38 to 
62 mmfd. For replacement purposes, however, it is recommended that a value of 47 to 52 
mmfd. be used. The part numbers of these condensers are shown above. In some chassis a 
390 ohm 1/2 watt resistor is connected in series with C-62 as indicated on the schematic. 

©John F. Rider MODELS 711F, 712F, 720D, 732B, 734B, Ch. 120169-B; 733F, Ch. 120169-F 



MODELS 711F 712F 720D 732B 734B Ch. 120169-B; 733F, Ch. 120169-F 

CHANNEL 
SELECTOR 

FINE 
TUNING 

R•74 
MORIZ 

HOLD 

R-90 
VERT 

HOLD 

5W-3 
PHONO TV 

SWITCH 

R 26 /1  
BRIGHTNESS 
CONTROL 

R-43 
VOLUME 
CONTROL 

R- DO 
CONTRAST 
CONTROL 

044-OFF 
SWITCH 

V-8 
SOUND 

DISCRIMINATOR 

GALS 

T-1 
1st VIDEO 
1.F TRANS. 

V-23 
OSC 
MIXER 

6 J 6 

L-2 SOUND 
CARRIER TRAP 

L- I ADJACENT 
SOUND TRAP 

LIS 
FILTER CHORE 
PT. NO, 737011 

7-7 
SOUND 
DISCR 
'TRANS 

V-22 
R F 
AMP. 

6807 

T.V. TUNER 

7-2 
244 VIDEO 
F TRANS 

RELAY 
USED ONLY 
ON CHASSIS 
I20169-F 

.•. • • 1.F. AMP. 
• lit VIDEO 

6CB6 

V-2 
o • 2nd VIDEO 

o ••• I é AMR 

7-3 6CB6 
3,4 VI DEO 

o 
T-4 

411. VIDEO 
F TRANS 

T-5 
SOUND 

TAKE Of F 
TRANS 

o \ ''Y 
V-6 

lSI SOUND 
IF AMP 

6AU6 

V-7 
SOUND 
LIMITER 

6AU6 

V-9 
lit AUDIO AMP, 
A GC CLAMP AND 

NOISE SUPPRESSOR 

6 AV6 

T-6 
SOUND 

I. F. 
TRANS. 

V-I0 
AUDIO 
OUTPUT 

6V6GT 

V-3 
3,4 VIDEO 
I F AMP 

6CB6 

V-• 
• • VIDEO • 
o • AGC 
•• DET. 

6AL5 
'DAUB 01 

V-20 
LOW VOLTAGE 
RECTIFIER 

5U4G 

V-21 
LOW VOLTAGE 
RECTIFIER 

5U4G 

VID 

Ham. SYNC 
PHASE INVERTER 

& NONIO PHASE 
DETECTOR 

I2AU7 

• 

í e: »1 

SYNC AMP 
••• V-11 

hKIR1Z. SYNC SEP 

I2AU7 

6.-.4.51;;MRAP 
/lie\ T-8 
1- "AUDIO OUTPUT 

TRANSFORMER 
I PT NO. 734074 

I.  e I 

1 * 1 

v-5 
VIDEO 

AMPLIFIER 

6C136 

X-2 
SPEAKER 
SOCKET 

V- 17 
VERTICAL 
SYNC SEP 

6C4 

SEE SCHEMATIC 
FOR X-8 USED ON 
CHASSIS 120169-F 

)1-. 9 
RADIO 
OUTLET 

T-Il 
POWER 

TRANSFORMER 

PT. NO 730037 

V-IS 
1ZONTAL 

DAMPER 

6W4GT 

v-13 
HORiZONTAL 
OSCILLATOR - 
• 6SN7GT 

:: 

0 

T- I0 
r VERTICAL • 

OUTPUTTRATSER 

PT NO. 738066 

V- I8 
VERTICAL 

OSCILLATOR 

6SN7GT 

:o: • • 

DWG NO 9 5 6 0 68 

V- I9 
VERTICAL 
OUTPUT 

6W6GT 

Figure 12 - UNDERSIDE VIEW OF CHASSIS 120169-B & F 

VOLTAGE READINGS FOR CHASSIS 120169-B & 120169-F 

SYMBOL 
PIN PIN 2 PIN 3 PIN 4 

TUB 
PIN 5 

PIN NUMBERS  
PIN 6 PIN 7 

V-I  
V-2 
V-3 
V-4 
V-5 
V-6 
V-7 
V-8 
V-9 
V-10 
V-11 
V-12 
V-13 
V-14 
V-15 
V-16 
V-17 
V-18 
V-I9 
V-20 
V-21 
V-24 

-3v. 
-3V. 
OV. 
OV. 
-I.9V. 
48V 
-5V 
OV. 
-.9V. 
N.C. 
33V. 
-.05V. 
-25V 
N.C. 

N.C. 
OV. 
N.C. 
N.C. 
N.C. 
OV. 

.4V. 

.35V. 
2.7V. 
-1.7V. 
0 to 2.IV. 
OV. 
OV. 
•-.9V. 
OV. 
6.3V. 
-1.3V. 
-.9V. 
200V 
OV. 

6.3V. 
6.3V. 
6.3V. 
6.3V. 
6.3V. 
OV. 
OV. 
OV. 
OV. 
205V. 
OV. 
.25V. 
6.8V. 
N.C. 

OV. 
OV. 
OV. 
OV 
OV. 
6.3V. 
6,3V. 
6.3V. 
6:3V. 
210V. OV. 
6.3V. 6.3V. 
OV.  OV. 
-11V. to -15.5V. I75V. 
150V. 

I48V. 
"1-4-er 
148V. 

180V. to 225V 
148V. 
148V 
.05V. 

0 NOT MEASURE_ 
N.C. OV. 6.3V.  
68V. 3V. -I8.5V. to -25V. 
OV. 210V. to 230V 210V. to 230V. 
245V. N.C. 220V. AC. 
245V. N.0 220V AC. 

• Voltage varies with signal. 
$ Voltage pulsofes and varies with noise signal. 
N.C. Denotes no connection 

-20V 

230V. 
e9.5V. -1.3V. OV.  
75V. to 113V. 3V. 6.3V. --0II. 
•-.9V. to ', .25V.  6.3V. 20V. to 36V. 
N.C. 220V. AC. N.C.  245V. 
N.C.  220V. AC. N.C. 245V.   

OV. to 465V. 1 

148V. OV. 
I48V. CV. 
148V. OV. 

_  -. 3V.  
155V. Oto 2.1V. 
148V. 
35V._ 
OV. 
-IV. 

56V. 
150V. 
6.8V. 
N.C. 

DO NOT MEASURE 

1.65V. 
OV.  
•-.95V. 
77V. -' 
OV. 
-.4V 
OV. 
OV. 
6.3V. 

U-9 AND E- I0 
USED ONLY 
ON CHASSIS 
12016 9-F 

PHONO 
MOTOR 

LET 

R-30 
FOCUS 
CONTROL 

PHONO 

PICK-UP 

AC 
INTERLOCK 

, 

L- II 

NORIZ SIZE 
CONTROL 

V- IS 
HIGH 

VOLTAGE 
RECTIFIER 

IB3GT 

V- I4 

HORIZONTAL 
OUTPUT 

6E1060> 

R-72 

CONTROL 
BALANCE 

R-52 
FRINGE 

AND SWITCH 
SW- 2 

L- I0 
HORIZONTAL 
PHASE 
COIL 

R-95 
VERTICAL 
SIZE 

CONTROL 

R-88 

VERTICAL 

LINEARITY 

CONTROL 

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS 

The resistance measurements listed below are for chassis 120169-B and 120169-F with a triangle code A. 
Due to component variations, voltage and resistance readings may vary slightly from those given here. Slight variations may also be noticed if 

chasis is not coded as mentioned above. 
The picture tube, deflection yoke and high voltage circuits were connected to take the following readings and waveshapes. 

I. Antenna disconnected and antenna terminals shorted oit tuner and connected to chassis (use short leads). 

2. Line voltage 117 volts (Disconnect power for resistance readings). 
3. 3 volt bias battery connected to both I.F. and R.F. A.G.C. circuits, positive terminal to chassis, negative terminal to ¡ unction of R-16, C-19, 

C-18. Add a jumper wire from this junction to junction of R-8, C-7, R-14 so that bias battery is also applied to I.F. A.G.C. BIAS BATTERY 
USED FOR VOLTAGE READINGS ONLY. 

4. All controls in position for normal picture. (Varied when it directly effects reading). 

5. All measurements taken with a vacuum tube voltmeter and ohmmeter. 

6. All readings listed in tables were taken between points shown and chassis. 

7. Resistance readings are given in ohms unless otherwise noted. 

8. N.C. denotes no connection. 

WAVE SHAPE ANALYSIS CHART FOR CHASSIS 120169-B AND 120169-F 

For models 711F, 712F, 7200, 732B, 733F and 734B. The information listed was taken from a chassis code marked   

Slight peak to peak voltage differences may be noticed if chassis is not triangle code marked as mentioned above. 

The wove shapes shown here are arranged so as to give the serviceman an easy method of signal tracing. The peak to peak voltage given may 

vary slightly depending on signal strength and component variations. 
To accurately observe the wave shapes, the relatively high input capacity of an oscilloscope must be reduced so as not to change the operating 

chaxacteristics of the television set. Failure to do this will result in wrong wave shape readings. 

PIN 8 PIN 9 PIN 10 

11.5V. 
OV. 
8.8V. 
6.3V. 
12V. 

PIN 11 PIN 12 

OV. 

DO NbT MtASUR 

435V.  OV. to 118V. 6.3V. 

Connect antenna and tune receiver to channel where best reception has been obtained in the past. 

Low end of the probe is connected to CHASSIS and the contrast control is set at MAXIMUM CONTRAST. 
The 30 and 7875 C.P.S. oscilloscope sweep settings are used so as to permit the serviceman to observe two cycles of the wave shape. 

NOTE: A wave shape seen in your oscilloscope may be upside down from same wave shape shown here. This will depend on the number of 

stages of amplification in the oscilloscope used. 

RESISTANCE READINGS FOR CHASSIS 120169-6 AND I20169-F 

SYMBOL PIN 1 PIN 2 PIN 3 PIN /1 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10 PIN 11 PIN 12 

V-1 1 meg 45 .2 0 e 15 K e 15 K 0 
V-2 1 meg 42 .2 e e 15.5 K s 15.5 K 0 
V-3 0 170 .15 0 e 15.5 K e 15.5 K 0 

V-4 o I meg .25 o 95 K 0 5 K 

V-5 
Lie meg 

Contrast 
2 to 1.6 II .1 0 e 23 K e 15 K 

Contrast 
2 to 1.6 A 

V-6 1 meg 0 0 .05 e 16 K e 16 K 220 
V-7 55 K 0 o .05 e 16 K 8.5 K 0 
V-8 0 90 K 0 .05 170 K 0 90 K 

V-9 

12 meg 0 o .05 1.6 meg 

fringe 
comp. 
85 K - 
2.3 meg 250 K 

V-10 N.C. 05 e17 K e17 K 500 K 180 K 0 480 

V-11 .6.8 K 2 meg o .05 .05 e48 K 15 K 0 0 

V-12 22 K 280 K 110 K 0 o .16 K 330 K 5 K .05 

V-13 

2.2 meg 024 K 950 

hor i z. 
hold 

control 
105K-150K e180 K 950 0 .05 

V-14 N.C. O N.C. e 22 K 500 K N.C. .05 115 Plate Cap of 681)6 s105 K 

V-15 PIN 2 AND 7 INFINITE. PLATE e105 K 
V-16 N.C. N.C. liiré5 K N.C. e16 K N.C. .105 K e105 K I 

V-17 N.C. N.C. 0 .05 12 meg 2.2 meg 0 

V-18 

100 160 K 2.3 K 

vertical 
hold 

800 K - 
1.9 meg 

vert.si ze 

1 meg 
2.6 nog 2.3 K .05 0 

V-19 

N.C. o e16K .16 K 2.3 moo 1.9 meg .05 

vert. 
lin. 

430- 5K 

V-20 N.C. e16 K N.C. 23 8.5 23 N.C. 016 K 

V-21 N.C. e16 K N.C. 23 N.C. 23 N.C. is16K 

V-24 o 0 N.C. N.C. N.C. 

e focus 
control 
0 to 470 K 
to 95 K N.C. 

1 
N.C. N.C. 700 K 240 K .05 

e Varying Resistance - Wait Until Meter Settles ( about 30 Sec.) 

© John F. Rider 
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IS 
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R-5 

LE A GC 

RF • GC  RF AGC 

-vtDEO TO SYNC 
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• 
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44 , 117 VOLTS 
AC LINE 

1) (60 CPS ) 
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220 
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V-I3 1 
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CONTROL 
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HOLD 

CONTROL 

FIGURE - 13 SCHEMATIC DIAGRAM 
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CONTROL 
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+230v 
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• 100 OM REIPTITOR 
Is INSERTED NENE. 
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500 MIR 
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CONTACTS 

• - , INPUT 

I X4 

• 155 V. 
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DIAGRAM PAGE 04 
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a 12016 9-F 

I 230V. 
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MEO   

ID 

o 
Ai 

r: FOR THIS MEASUREMENT READJUST VERT CAL HOLD TO STOP PICTURE ROLL 

*HORIZONTAL GAIN ON SCOPE FULLY OPEN. DO NOT USE LOW CAPACITY PROBE FOR 

THIS MEASUREMENT. 

8
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1
E
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CONTROL 
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V-24 
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I - I 
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MODELS 711F, 712F, 720D, 732B, 734B, Ch. 120169-B; 733F, Ch. 120169-F 

ANT. INPUT 
BAL.30011. 

AGC 0  

+ 225 V   

+150V. 0 

6. 3 V. 0  

GREEN 

BLU 

RED 

BLACK 

L-5 

1 

960635r 
3-0 

7 

TURRET SWITCH SETTING SELECTS 
COILS FOR CHANNEL DESIRED 

960638 

R F AMP 
1/2 V-22___________  

330K 
R-3 Rool 

(ID   
6BC 7 L-7 

R-4 
ISO rt 

1000 

• • 

• • IC-O012 
• • 

I000 
C 

• • 

C- 1I TO C-15 PT NOS 960407 

R F AMP 
1/2 V-22 

6B0 7 

R-6 
•700 

L-8 
O 0 d'  

R-8 
470 

9 

C,15 
J2060136 

1260634 
C-5 

ro s. 3 

n- 1 

LI-10 

10 

r : L- II 
11 I CO 

47 

967634 
C-6 
o 5-3 

NOTES  
1- L-3, L ••• L O.L•10ANOL-11 

ARE MOUNTED 014 INDIVIDUAL 

CIRANNEL STRIPS ON TURRET 

2- SWITCH POINTS ARE SUNDERED 

IN THE ORDER Of THE. RESPEcT.E 

LOCATION fROm THE REAR ENO 
OF THE TUNER 

3- ALL RESISTANCE VALUES AME 
IN Oman AND CAPAC,TANCE KALLŒS 
ARE WET UNLESS OTNERWIDE 

INDICATED 

L-12 
960138 
c - 2 

6 UH 1000 

MIXER 
1/2 V-2 3 
6J6 

s I 

R- I0 
22K I 960639 

IN SOME TUNERS 
THIS LEAD OF C-2, 
CONNECTED To RINI 
OF El.. 

R-9 
, OSCILLATOR \ 220K 

1/2 V-2 3 I, 
I 6J6 

• 
TEST POINT 

IC- \— A2 — A13 
19 

I9e38 
7 

960633 
L-13 T-1 
o 

c•22 

- It' 

9601381 
C-23 
1000 

TUNER PART NO. 4 7069 6 or MECHANICAL PARTS CAN BE ORDERED BY NAMING 
4 706 8 9 PARTS FUNCTION AND NOTING THE TUNER PT NO 

Figure 14 - SCHEMATIC DIAGRAM OF TURRET TYPE TUNER USED ON CHASSIS 120169-B & F 

REPAIR OF TUNERS 

SCHEMATIC PART NO. 950219 

VIDEO 
 - F 
OUTPUT 

The majority of tuner troubles which are not due to defective tubes can usually be detected by a physical examina-
tion of the tuner ( turret removed), such as burnt resistors, broken parts, bent or dirty contact fingers, cold solder ¡ oints, 
broken socket pins, etc. 

If the tuner checks out physically it should then be checked according to the following trouble shooting chart. 

It should always be borne in mind that a burnt tuner resistor is usually the result of a shorted condenser or tube. 

The part numbers of items which are not generally commercially available are given on the tuner schematic. When 
replacing parts, leads should be kept as short as possible and components replaced in the same position as the 
original parts. 

TUNER TROUBLE SHOOTING CHART 

Measurements taken under same conditions as listed on top of Page to. To take measurements from 6BQ7 socket, 
remove 6BQ7 tube but leave 6.16 tube in its socket, likewise when taking measurements from the 6J6 socket leave 
6BQ7 tube in its socket. 

6I3Q7 

PIN NO. 
NORMAL READINGS POSSIBLE TROUBLES 

IF READINGS NOT NORMAL VOLTAGE RESISTANCE 

Pin 1 OV. INF. (C-9, 3.3 mmf) shorted 

Pin 2 -2.7 V. 2 m•g. (R-2, 15K) or (R-1, 47K) open or shorted 

Pi^ 3 OV. 0 "". Cold solder ¡ oint 

Pin 6 +215V. 18 K (C-5) trimmer shorted, ( C-18, C-13) shorted, ( L-9)op., ( R-8, 470 ohm) open or shorted 

Pin 7 +140 V. 260 K (R-3, 330 K),(R-4, 180 K) or ( R-5, 100 K) open or shorted, ( C-15, 1000 rand) shorted 

Pin 8 OV. INF. (C-9, 3.3 mmf) shorted 

Pin 9 OV. 9 '''' Cold sold•r joint 

6 J 6 

PIN NO. 
NORMAL READINGS POSSIBLE TROUBLES 

IF READINGS NOT NORMAL VOLTAGE RESISTANCE 

Pin 1 170 V. 20 K (R-6, 4700 ohm) open or shorted, ( C-12, 1000 nef), (C-16, 10 nunf) or ( C-17, 5 rnmf) shorted 

Pin 2 172 V. 30 K (L-13) op•n, ( C-21, 1000 mmf), ( C-22, 6.8 mmf) or ( C-23, 1000 mini) shorted, ( R-11, 15 K) 
open or shorted 

Pin 5 OV. 240 K 

Pin 6 OV. 9.5 K (C-16, 10 MMF) shorted 

Pin 7 OV. 0 '''' Cold sold•r ¡ oint 

Test 
Point 

-1 V. to 

-5 V. 250 K Oscillator ini•Ction voltage Tories between channels ( low fr•quency chann•ls hove 

higher in¡•ction 801509. about-4 R.) 

T.V. CABINET PARTS LIST - CHASSIS 120169-B & 120169-F 

PART NUMBERS 

DESCRIPTION 

LIST 
PRICE MODEL 

711F 
MODEL 
712F 

MODEL 
7200 

MODEL 
732B 

MODEL 
734B 

MODEL 
733F 

140459 Cabinet - Mahogany Table Model 82.00 
1404.60 Cabinet - Maple Table Model 88.00 

140487 Cabinet - Open Face Console or 109.00 
140487A Cabinet - Open Face Console - Blonlis—  109.00 

140486 Cabinet - Console - Full Doors 158.00 
140492 Cabinet - Open Face Console 86.00 

140488 Cabinet - Console - Full Doors 185.00 

460249 14024? 9 460249 460249 460249 Mask 5.20 

520161 520161 520161 520161 520161 520161 Glass or 9.00 

520162 520162 520162 520162 Glass 6.60 

02 445023 Rubber Feet .10 

460252 460252 460252 460252 460252 460252 Control Door 2.45 
Per 
Set 

460318 460318 460318 460318 450318 4-60318 Control Door Escutcheon 
587088 587088 587088 587088 587088 587088 Spring - Door 
180041 180041 Speaker - 6" 4.70 

180094 Speaker - 6 6.50 
1 80050 180050 180050 Speaker - 12" 3 1/2 oz. Magnet or 12.40 

180082 180082 1 80082 Speaker - 12" . 97 oz. Magnet 9.60 

560321 560321 560321 560321 560321 560321 Masonite Back 1.30 

583206 583206 583206 583206 583206 583206 Line Cord .80 

460281 460281 460281 460281 460'281 460281 Tube Protector Cup .80 

450138 450138 450138 450138 450138 450138 Knob - Contrast .30 

450137 450137 450137 450137 450137 450137 Knob - Fine Tuning .30 

450134 450134 450134 450.34 450134 Knob Shank - Off - Volume .50 _450134 
460262 460262 460262 460262 460-eo2 460262 Knob Flange - Off - Volume .35 

450133 450133 450133 450133 45../133 450133 Knob Shank - Selector .50 

460261 460261 460261 460261 460261 460261 Knob Flange - Selector .35 

275047 275047 275047 275047 2 75047 275047 Spring Washer - Knobs .05 

587012 587012 587012 587012 587012 587012 Spring Insert .02 

587011 587011 587011 587011 587011 587011 Spring Insert .01 

547516 547516 547516 547516 547516 Indicator Pin .007 

450034 450034 450034 450034 450034 450034 Knob - Phono - T.V. .25 

Prices subject to change without notice 
PRODUCTION CHANGES 

In the course of production various changes were incorporated in the order shown below. Changes as listed under a particular letter also 
include changes as listed under all previous letters unless otherwise noted. 

Triangle 
Code 
Letter 

F.S.B. 
No. 

Supp. 
No. Purpose 

A Service 
Note 0 See Schematic and Page 9. 

A 
Service 
Note 0 See Schematic 

C 
Service 
Note 0 See Schematic 

A[  Service 
Note 0 See Schematic 

e John F. Rider 



SUPPLEMENT NO. 1 

MODEL - 742B 

CHASSIS - 120169-B 

MODEL - 720F 

CHASSIS - 120169-D 

Model Numbers TV 
Chassis 

Tube 
Size 

TV 
Tuner 

742B 120169-B 
21MP4 

(Metal-Rect.) 470689 

720F 120169-D 21FP4A 
(Glass - Rect. ) 470689 

The model 720F is the some as the 720D except that it uses a 21 inch glass picture tube (21FP4A, chassis 
120169-D) instead of a metal 21 inch picture tube (chassis 120169-B). The 120169-B & D chassis are identical 
except for the type of picture tube used. 

With the exception of the cabinet parts list (below), all technical information pertaining to the models listed 
above will be found in the service note covering models 711F, 712F, 720D, 732B, 733F and 734B using chassis 
120169-B & 120169-F 

CABINET PARTS LIST FOR MODEL 742B 

PART NO. 

MODEL 742B 
DESCRIPTION 

LIST 

PRICE 

140510 Cabinet - Mahogany Open Face Console 120.00 

140510A Cabinet - Blonde Open Face Console 132.00 

460249 Mask 5.20 

520161 Glass Or 9.50 

520179 Glass 9.50 

• 440051 Rubber Channel For Glass .12 

460252 Control Door 2.45 

per 

set 

460253 Control Door Escutcheon 

587088 Spring For Door 

180120 Speaker - 12" 8.90 

560321 Masonite Back 1.30 

583206 Line Cord .80 

411445 Tube Protector Cup .60 

450138 Knob - Contrast .30 

450137 Knob - Fine Tuning .30 

450134 Knob Shank -Off - Volume .50 

460262 Knob Finge - Off - Volume .35 

450133 Knob Shank - Selector .50 

460261 Knob Flange - Selector .35 

275047 Spring Washer - Knobs .05 

587012 Spring Insert .02 

587011 Spring Insert - 1/4 Shaft .01 

547516 Indicator Pin .01 

Prices Subject to change without notice. 

READY FOR U . H . F. 
As in all Emerson Television Receivers, 
this model provides for reception of all 
V.H.F. Stations as well as new U.H.F. 
Stations, by means of easily interchanged 
tuning strips or an external converter. 

MODEL - 742B 
CHASSIS - 120169-B 

PRODUCTION CHANGES ON THE 120169-D CHASSIS  

The Service Note covers production changes dealing with TRIANGLES A to D so for 
information concerning these changes, refer to schematic diagram in the Service 
Note. 

A\ Sets Coded TRIANGLE E have the 4. 5 mc (L-16) trap electrically changed from 
the grid to the plate circuit of the video amplifier as shown below. The physical 
mounting of this trap remains the same. 

This change has been incorporated to increase the 4. 5 mc trap rejection ratio and 
increase the audio sensitivity. 

KIOTO 
TEST 
POINT 

KIOTO 
AMPLIFIER 

V - 5 
6CB6 

ne2G § I R - 
1500 

CONTRAST 
CONTROL 

R-26 
200K , 

BRIGHTNESS 
CONTROL 

.155K . 230v 

R-27 C-77 
•7 PAW 

ORO.. 

K - 1 

BOT TOM vIE w 
OF KINESCOPE 
SOCKET. 

FOC OS 
CONTROL 

The procedure for aligning this trap is now different from what is indicated. On all 
Chassis Coded TRIANGLE E or higher this trap should be aligned in the following 
manner; 

a) Connect a crystal controlled 4. 5 mc signal generator through a . Olmf. con-
denser to the grid of the video amplifier tube (pin #1 of V-5 6CB6) low side to chassis. 

b) Set contrast control for maximum contrast (fully clockwise). 
c) Connect a V. T. V. M. (D. C. scale) through an R. F. probe to the cathode of the 

picture tube (pin # 11 yellow lead) low side to chassis. 
d) Adjust the 4. 5 mc trap L-16 for minimum reading on the V. T. V. M. 

If a crystal controlled generator is not available the video trap can be adjusted in the 
field by setting the fine tuning control for maximum 4. 5 mc in picture and adjusting 
the 4. 5 mc trap (L-16) until this 4. 5 mc beat note is reduced. Be sure that video 
ringing is not introduced from this adjustment since this indicates the trap was aligned 
at too low a frequency. 

SERVICE HINTS ON THE 120169-B, F 8,/ D CHASSIS  

1) REPEATED FUSE FAILURE IN THESE CHASSIS - REPLACE WITH 1/2 AMP SLOW 
BLOWING TYPE FUSE. This condition can be caused by momentary arcs in tubes or 
components which occur intermittantly and soon heal themselves. These causes of 
fuse failure can be easily overcome by replacing the burnt out fuse with a 1/2 amp 
slow blowing type fuse. 

2) LEAD DRESS TO PREVENT PICTURE WIGGLE ON CHASSIS BEARING NO TRI-
ANGLE CODE. 

a) The yellow lead to the cathode of the picture tube should be dressed away from 
the horizontal oscillator tube to prevent stray pickup of video information by the os-
cillator tube. This can be done by securing the yellow picture tube lead to the deflec-
tion yoke support bracket. 
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CHASSIS 120169-D, -D, -F, -H 

e 

b) The white lead to the fringe compensator ON-OFF switch should be dressed 
away from the horizontal phase coil and the grid of the horizontal oscillator tube 
(V-13). 

3) USE OF A 6BQ7A or 6BZ7 IN PLACE OF 6BQ7 ON TUNERS. The tuner used with 
this chassis may now incorporate either a 6BQ7, 6BQ7A or a 6BZ7 tube. These tubes 
are interchangeable but due to possible variations in interelectrode capacities, sev-
eral tubes may have to be tried for best results. 

GENERAL TUNER INFORMATION  

In some tuners R-4 (180K) and R-3 (370K) may be changed to R-4 (150K) and R-3 
(270K). Since the ratio of these resistors remain about the same there is no change 
in performance. 

4)  IMPROVEMENT OF SOUND IN THE FRINGE AREAS. Under certain conditions of 
reception or transmission, it may be advisable to touch up the alignment of the sound 

circuits in the field using an "on the air" TV station as the signal instead of the gen-
erator. By doing this, it is possible to improve the audio signal to noise ration. 

The Service Note shows how this can be done in the field. As a final step the sound 
transformers should be retouched (while listening to the sound) for best audio and 
minimum noise. 

Chassis Coded TRIANGLES A to D can be further improved if desired, by either 
shorting out the 4. 5 mc trap (jumper wire across L-16) or reconnecting the trap 
from the grid to the video amplifier plate circuit as shown under TRIANGLE E. 

NOTE: If you short out the trap be sure to repeak the sound take-off transformer 
(T-5). 

5)  POPPING SOUND IN THE AUDIO WHEN PICTURE STARTS TO ROLL VERTICAL-
LY OR WHEN THE VERTICAL HOLD CONTROL IS ADJUSTED. 

VENT OUTPUT 

erne 

Foo 

T.I0 

2.0v TO " Qv 

• 230v X-4 r. 

This can be eliminated by installing a 100 
ohm 1/2 watt resistor between the plate and 
screen of the vertical output tube (V-19 6W6) 
as shown here and on schematic in Service 
Note. Above chassis incorporating this 
change are coded Triangle F. 

6) BLACK HORIZONTAL STREAKS OVER PICTURE WHEN TUNED TO CHANNEL #6. 
This condition is usually only apparent in the fringe areas and is caused by harmonics 
of the picture I. F. which is generated in the video detector coupling to the front end, 
causing regeneration of certain frequencies. This condition is tunable with fine tun-
ing and can sometimes effect Channels 5 or 7. 

If this condition exists it can be easily eliminated by connecting a 10 uh R. F. choke 
part #705021 or a 20 uh R. F. choke part #705014 is series with the condenser (C-21) 
connected to the grid of the 6CB6 Video Amplifier Tube. This choke should be con-
nected and dressed as shown below: 
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TV 
Chassis 

Tube 
Size 

TV 
Tuner 

120169—H 
21MP4 

(Metal—Rect.) 
470712-VHF 
470713-UHF 

ALL CHANNEL 
UHF-VHF RECEIVER 

MODEL 752H 

Model 752H using chassis 120169-H is a 21" direct view television receiver which 
is designed to receive both V.H.F. channels 2 to 13 and U.H.F. channels 14 to 83. 

Combination V.H.F. and U.H.F. tuning is achieved through the use of two tuners 
which are connected to the same tuning knobs making V.H.F. or U.H.F. channel tuning 
very simple. The V.H.F. cascode turret tuner has 13 positions (one more than the 
conventional type), 12 being used for V.H.F. reception, (Channels 2 to 13), while the 
13th or U.H.F. position is used to activate the proper U.H.F. circuits and provides ad-
ditional amplification for the converted 40 mc. U.H.F. signal. In this position, a window 
is provided to observe the continuous tuning of the U.H.F. channels. 

This receiver incorporates a built in U.H.F. - V.H.F. antenna. It has provisions for 
connecting separate external V.H.F. and U.H.F. antennas, or a combination U.H.F.-
V.H.F. antenna which uses a common lead in wire. 

Except for the use of a special 13th position V.H.F. turret tuner and a separate 
U.H.F. continuous tuner and associated circuits, the 120169-H V.H.F.-U.H.F. chassis 
and the 120169-B V.H.F. chassis are the same. Refer to the Service Note on the 
120169-B chassis for all information not included in this addendum service note. 

@John F. Rider 
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GENERAL DESCRIPTION 

The U.H.F. tuner in this chassis utilizes continuous tuning from Channels 14 to 83 and 
is mounted adjacent to the special V.H.F. cascode turret tuner. This V.H.F. tuner is 
special in that it is provided with 13 positions ( Channels 2 to 13 and a U.H.F. position). 
The U.H.F. tuner is coupled to the fine tuning control of the V.H.F. tuner by a dial 
cord. This arrangement allows for simple tuning since both V.H.F. fine tuning and 
U.H.F. continuous tuning are accomplished by the same knob. 

When tuned to V.H.F. (Channels 2 to 13) the U.H.F. tuner is inoperative and, therefore, 
the set performs as a conventional V.H.F. receiver. 

When the channel selector is set to the 13th or U.H.F. position, a window on the channel 
selector knob displays the U.H.F. channel calibration and a cam located on the V.H.F. 
turret tuner shaft activates a switch which performs the following functions: 

1) Applies B+ to the U.H.F. tuner causing it to function. 
2) Connects the V.H.F. or combination of V.H.F.-U.H.F. antenna to the input of the 

U.H.F. tuner providing one antenna lead in is used. 
3) Disconnects the V.H.F. antenna from the V.H.F. tuner. 
4) Connects the output of the U.H.F. tuner to the input of the V.H.F. tuner. 

The U.H.F. tuning system is designed for a single conversion, therefore, the I.F. fre-
quencies (40 mc range) are the same from both the V.H.F. and U.H.F. tuners. 

In the 13th or U.H.F. position, the turret tuner strips in the V.H.F. tuner are designed 
to accept 40 mc signals. This means that the 40 mc I.F. signal from the U.H.F. tuner 
will be further amplified by the V.H.F. tuner which acts as an additional two stage low 
noise cascode amplifier preceding the receiver's I.F. system. 
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OPERATION OF VHF-UHF SWITCH 

This switch is automatically operated by a cam located on the V.H.F. tuner shaft. 
This cam changes the switch from its V.H.F. position to U.H.F. whenever the V.H.F. 
tuner is set for U.H.F. operation. 

The following diagram and description should make the operation of this switch clear. 

COAX CABLE 

VHF TUNER ER 

—ple7r7o77.7, 

VHF POSITION 

The V.H.F. antenna is connected 

through the switch to the input of the 

high pass filter L-17. The output of 

this filter is connected to the input of 

the V.H.F. tuner through this same 

switch. B+ is supplied to the U.H.F. 

tuner through a 100K ohm resistor 

(R-105) preventing it from oscillating 

but allowing some current to flow 

through the 6J6 so that its cathode will 

not be poisoned during long periods of 

inoperation (V.H.F. reception). 

@John F. Rider 

UHF POSITION 

The V.H.F. antenna or combination 
V.H.F.-U.H.F. antenna is disconnected 
from the V.H.F. tuner and connected to 
the input of the U.H.F. tuner through the 
switch and terminals 3 and 4 (providing 
they are connected. See installation in-
structions for more information). If a 
separate lead in is used for U.H.F., then 
terminals 3 and 4 should not be connected 
to the U.H.F. antenna terminals. 

The single ended output of the U.H.F. 
tuner is fed through the switch to the in-
put of the V.H.F. tuner. 

The 100K resistor R-105 is shorted 
out by the switch so that full B+ is 
applied to the U.H.F. tuner. 

Since the V.H.F. mixer tube functions 
as a 40 mc amplifier when tuned to 
U.H.F., fixed grid bias is applied to it 
(test point V . H. F. tuner) through the switch. 
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DESCRIPTION OF UHF TUNER 

The tuned elements in this tuner are of the modified coaxial transmission line type. As 
you can see from the enclosed mechanical schematic, the U.H.F. incoming signal is 
tuned by means of two R.F. preselectors. These preselectors are quarter wave end 
tuned coaxial lines. Capacitive tuning is employed at the open ends to electrically ad-
just the line to 1/4 wave length and, therefore, effect a resonant condition at any fre-
quency within the U.H.F. band. Two identical preselector circuits are coupled together 
to provide the proper band pass characteristic. The ganged variable capacitors adjust 
the two preselector lines and are similar to those used in conventional low frequency 
circuits. Each line is tuned by four rotor plates. Capacitor trimmers are located be-
hind the coaxial line to preset the high frequency end of the R.F. preselectors. The 
antenna input in this tuner is coupled to the 1st preselector circuit and is designed to 
match a balanced 300 ohm transmission line. The output from the preselector stages 
is fed through an R.F. choke (L-5) to the mixer crystal D-1. 

The U.H.F. local oscillator uses a 6J6 in a conventional push pull circuit using lumped 
circuit constants. This oscillator operates at 1/2 the desired frequency which greatly 
stabilizes the circuit and permits the use of a thoroughly field tested and debugged 
tube ( 6J6). The two outer oscillator capacitor plates are slotted to allow for factory 
corrections of pass band characteristics. 

The output from this oscillator is loop coupled to the oscillator doubler section 
through L-7. A crystal diode (D-2) is employed in series with this coupling loop to 
provide rectification of the oscillator signal and thus effect more efficient doubling 
action. The output from this doubler is fed through L-6 to the mixer crystal D-1 
where it beats with the preselected incoming U.H.F. signal. A picture I.F. of 45.75 
mc and a sound I.F. of 41.25 mc are generated in this fashion. When the receiver is 
tuned to any V.H.F. channel a 100K ohm resistor is inserted in series with the B+ to 
the U.H.F. tuner as shown in the switch diagram on page three of this note. This is 
done to prevent weak operation of the U.H.F. oscillator after long periods of inopera-
tion (set used on V.H.F.). 

C-7 is used to set the high end of the oscillator and can be used in the field to compen-
sate for slight variations in 6J6s. The range of this trimmer has been limited so as 
not to effect tuner tracking. Because of this, several 6J6s may have to be tried if ad-
justment of C-7 does not produce the desired results. Complete tuner shielding is 
provided to reduce oscillator radiation and stray pickup to a minimum. 

The advantage of using a crystal mixer is its simplicity of design. Since a crystal 
generally has a higher conversion loss than V.H.F. mixer tubes, it becomes desirable 
to insert additional I.F. amplification so that the sensitivity of V.H.F. and U.H.F. will 
be of similar magnitudes. 

This is accomplished by feeding the I.F. output from the U.H.F. tuner (T-A) to the in-
put of the V.H.F. tuner. In the 13th or U.H.F. position, the V.H.F. tuner becomes a two 
stage low noise cascode I.F. amplifier. The tuner input changes from 300 ohm balanced 
to a 72 ohm unbalanced line to match the I.F. output of the U.H.F. tuner. Since this 
U.H.F. strip ( 13th position) does not have any coil section for the V.H.F. oscillator, 
plate voltage is removed from this section of the 6J6 tube causing it to be inoperative. 



ALIGNMENT 

The alignment of the tuner is factory set and will usually not require any additional ad-
justments other than to compensate for differences in 6J6 oscillator tubes. Because of 
this fact, the only adjustment to be made in the field is trimmer C-7 which is located 
next to the 6J6 oscillator tube. 

This trimmer is normally set at the factory to track the highest U.H.F. Channel ( 83- ). 
This must be done with a U.H.F. sweep and marker generator. In the field, however, 
this equipment is not readily available and C-7 should, therefore, be used to track the 
highest U.H.F. channel received in the area. It is usually best to try a few 6J6 tubes 
until one is found which more nearly resembles the original, thus requiring only a 
slight adjustment of C-7. 

In the event T-A has been tampered with or replaced, it should be adjusted for best re-
sults on all U.H.F. channels received in the area. This I.F. sometimes has only a 
slight effect on the picture or sound. 

Before doing any alignment on this U.H.F. tuner, whether in the field or shop, be sure 
that the V.H.F. I.F. and R.F. circuits have been properly set up. Information pertain-
ing to this can be found in the Service Note to which this is an addendum. 

GENERAL TROUBLE SHOOTING INFORMATION 

Since the operation of this tuner is dependent almost entirely on its mechanical con-
figuration, all component parts whether lumped constants or transmission line section, 
have been manufactured and mounted as rigid as possible. If it is necessary to replace 
a component, the exact replacement part should be used. Be sure it is mounted in the 
same position using the same lead lengths as the original. This is very important 
since at U.H.F. frequencies a small piece of wire has an appreciable inductance. Stray 
capacitances between components and chassis also tend to affect the circuit's opera-
tion to a marked degree. 

Due to the simplicity of design and manufacture of this tuner, little trouble is to be ex-
pected. In the event that this tuner becomes defective in any way, the trouble shooting 
chart in this note can be used to good advantage. 

If the crystal D-2 is open or shorted, or the oscillator is inoperative, there will be no 
bias developed across R-2. If replacing D-2 does not rectify this condition, then it can 
be assumed that the oscillator is not functioning. Be sure that the harmonic generator 
coupling loop (L-7) is not touching the shield. A voltage and resistance check of the 6J6 
oscillator circuit should soon locate the trouble. 

If the correct bias is measured across the R-2 and the set still operates poorly on 
U.H.F., then it can be assumed that the mixer crystal D-1 is defective in some way. 
This can easily be determined by lifting R-1 off chassis and inserting a D.C. milliam-
eter between it and chassis. In the event that the current readings are abnormally low 
or high, a new crystal known to be good should be inserted (see trouble shooting chart). 
If it is desired to localize the difficulty further, C-4 and, or C-5, can be disconnected. 
When soldering near crystals, be sure to use a small tipped, low wattage iron, placing 
the pliers between the crystal and the connection so as to absorb the heat thus protec-
ting the crystal. This is important, since excessive heat can easily damage it. 

Do not attempt to repair or adjust this tuner by adjusting any of the coupling loops or 
by moving various components. The only adjustment that can be made in the field is 
C-7 to compensate for a change in interelectrode capacities when a new 6J6 is used. 
The proper procedure for this is shown under alignment. 

Components which are not a part of the R.F. or oscillator tuned circuits such as feed 
thru condensers, B+ resistors, T-A, etc., can usually be replaced with little difficulty 
providing the above precautions are observed. 

NOTE: In the event that this tuner needs an over all alignment or service of parts, the 
defective tuner should be returned for repairs through your Emerson distributor. 

Component 

6J6 

D-2 
Harmonic 

Gen. Crystal 

D-1 
Mixer 
Crystal 

B+ 

Filament 

R-3 

TROUBLE SHOOTING CHART 

Variations 
Low to High 
Frequency 

+150V. 

6.3V. A.C. 

-20V. to - 3V. 

POSSIBLE TROUBLE 
(I f voltage readings not normal) 

C-10, C-15, C-11 shorted, the V.H.F.-
U.H.F. switch. 

L-11 open, C-14, C-13 shorted. 

R-3 open, C-12 shorted, L-10 open or 
shorted. 

Crystal defective, L-7 shorted to 
R-2 ±1.5V. to ±2.6V. chassis, C-7 shorted. Voltage polarity 

depends upon crystal polarity. 

Current thru 
R-1 Insert 

Milliammeter 

0.6 thru 3.7 
to 1.00 ma. 
(current) 

D-1 defective, C-4 shorted, L-8 open. 
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MODEL 752H. Ch. 120169-H 

DIAL CORD STRINGING 

DIAL CORD 
MEASUREMENTS 
AND ASSEMBLY 

1 1/2 MM. Sleeving - 1/4" Long 
Inserted on lance before wrapping 
dial cord one turn around lance. 

Full Counter 
Clockwise 
Position 

STEP 2 

STEP 3 

3 Turns 

1 3/4 Turna 

Start 

GENERAL V.H.F. INSTALLATION INSTRUCTIONS 

(A) ANTENNA 

This chassis is designed to operate from either its built in U.H.F.-V.H.F. antenna, an 
external combination U.H.F.-V.H.F. antenna or separate U.H.F. and V.H.F. antennas 
using one or two sets of antenna lead in wires. 

The set as delivered is ready to operate from its built in U.H.F.-V.H.F. antenna. In 
most strong signal areas this will suffice. 

If it is necessary to install an external antenna, disconnect the built in one by removing 
the spade lugs (1 and 2) from the V.H.F. antenna terminals. 

If one antenna lead in is used for both U.H.F. and V.H.F. reception, it should be con-
nected to the V.H.F. input terminals. When the receiver is set for U.H.F. reception, 
the U.H.F.-V.H.F. switch automatically transfers the single antenna lead in to the in-
put of the U.H.F. tuner removing it from the V.H.F. tuner. This transfer will only take 
place providing the jumper twin lead, connected to terminals 7 and 16 of the U.H.F.-
V.H.F. switch is also connected to the U.H.F. input terminal strip by means of spade 
lugs 3 and 4. 

If separate U.H.F. and, or V.H.F. antenna lead in wires are used, they should be con-
nected to their respective antenna input terminals. Under these conditions, spade lugs 
3 and 4 must be removed from the U.H.F. input antenna terminals. 

For new installations, it would be desirable and economical to install a combination 
U.H.F.-V.H.F. antenna providing, of course, that a V.H.F. station has been allocated to 
that area. In the event that the terrain is hilly or in a metropolitan area, ghosts may 
present quite a problem and it may be better to install separate U.H.F. and V.H.F. an-
tennas. This may be necessary since combination antennas usually have poor direc-
tivity at U.H.F. Separate U.H.F. and V.H.F. antennas can be connected to one lead in if 
desired through a printed commercially available circuit filter. 

U.H.F. ANTENNAS WHICH WILL TAKE CARE OF MOST PRESENT DAY INSTALLA-
TIONS. 

SINGLE BOW TIE 

For use in strong signal 
areas where ghosts do 
not present a problem. 

STACKED V 

For use in weak signal 
areas where ghosts do 
not present much of a 
problem. Can also be 
used for strong V.H.F. 
signals. 

BOW TIE SCREEN REFLECTOR 

For use in weak signal 
areas where ghosts 
present a problem. 

FOLDED ROW TIE 
CORNER REFLECTOR 

For use in fringe areas 
where ghosts present a 
problem. 

NOTE: All of the above four antennas will operate over all 70 U.H.F. channels. 

QJohn F. Rider 

N
O
S
I
I
3
W
3
 
8
 L-
Z
 l
 3
9
V
d
 A
l
 



In U.H.F. the use of free space terminals and rigid construction is an important detail 
By free space terminals we mean air insulation between the terminals of each antenna 
section instead of bakelite or poly. The use of an insulation other than air, tends to 
collect moisture which creates a signal leakage path thus reducing the signal. 

Since U.H.F. frequencies have relatively short wave lengths, rigid elements are very 
important. The slightest movement could easily become an appreciable part of a wave 

length which may affect signal pickup. 

(B) ANTENNA WIRE 

The common type 300 ohm ribbon line will work out satisfactorily only in strong signal 
areas, since when wet, line losses increase by almost 8 times at the high end of the 
U.H.F. band. The tubular 300 ohm line is much better in this respect as the leakage 
path is not as readily affected by moisture and can, therefore, be used in most signal 

areas. When wet, tubular line losses increase slightly more than two times at the high 
end of the U.H.F. band. In the extreme fringe areas the use of open wire line may be 

best, but it is more difficult to work with. Shielded 72 ohm or 300 ohm transmission 
line is not at all affected by weather conditions but these lines generally have a higher 

loss to start with and are comparatively expensive. 

72 ohm 300 ohm 
375 ohm or 
450 ohm 

Transmission lines other than the shielded type should be mounted away (6 to 7 inches) 
from all nearby metal objects by use of stand-offs, as the closer these lines are to 
metal, the greater are the losses. In the event that it is impractical to use stand-offs, 
shielded lines such as RG-59U or RG-11U should be used. Never rest unshielded lines 
next to metal objects over any appreciable distance as losses will be exceptionally high 

and depend to a great extent on humidity variations. 

If tubular line is used, be sure that the ends are sealed to prevent moisture from enter-
ing the line. This is easily done by heating the ends and pressing them together to form 
a good seal. 

(C) HEIGHT AND ORIENTATION OF ANTENNAS AT U.H.F. 

Since the wave lengths at U.H.F. are much shorter than at V.H.F., objects which did 
not appreciably reflect the V.H.F. wave will now reflect U.H.F. waves. Because of this, 
orientation and the use of directive antennas is much more important to minimize the 

pickup of reflected or ghost signals. 

SETTING OF TUNING KNOBS 

1) Make sure chassis has been adjusted in the cabinet so that the tuning shafts are 
perfectly centered through the cabinet hole. 

2) Insert fine tuning knob on shaft and rotate fully counter clockwise (no further 
rotation of outer U.H.F. dial shaft). 

3) Remove fine tuning knob and insert the U.H.F. dial ( contains U.H.F. Channel # s) 
on U.H.F. dial shaft. Set the scribed line at 12 o'clock before placing on shaft. Do not 
twist or turn when inserting U.H.F. dial. The scribe line is a hair thickness and is 
located about 3/16" to the right of the heavy black line near 0 of Channel 20. 

4) Place fine tuning and selector knobs on their respective shafts. 
NOTE: Leave enough space between knobs so that there will not be any binding. 

REPLACEMENT OF TUNERS 

If it becomes necessary to return a U.H.F. tuner to your distributor for repair or re-
placement, remove and retain the extension shaft and pulley. When returning the V.H.F. 
tuner, remove and retain the V.H.F.-U.H.F. switch and the front plate which consists of 
a pulley and gear combination. This is important since replacement tuners will not 

come equipped with the above devices. 

Under no conditions are both the V.H.F. and U.H.F. tuners to be returned as a unit. 
Before returning for replacement or repair, an honest effort should be made to repair 
the unit since all parts will be available through your Emerson distributor. 

Part # 

587040 
541005 
530002 
460424 
460423 
460422 
460421 
460425 
565264 

547507 

NEW PARTS 

Description 

Dial Cord Spring 
Dial Cord Fastener 
Dial Cord (specify length) 
Contrast Knob 
Fine Tuning Knob 
On- Off Volume Knob 
Channel Selector Knob 
U.H.F. Dial 
Fish Paper Mask for Dial 
(mounted to cabinet) 
Escutcheon Pin for Mask 

Part # 

470712 
470713 
960703 
817026 
817027 

817028 

960704 
960705 
720173 

Description 

V.H.F. Tuner 
U.H.F. Tuner 
V.H.F.-U.H.F. Switch 
1N82 U.H.F. Mixer Crystal (D-1) 
G7B U.H.F. Harmonic 
Gen. Crystal (D-2) or 
G7C U.H.F. Harmonic 
Gen. Crystal (D-2) 
T-A I.F. Coil on U.H.F. Tuner 
T-1 I.F. Coil on V.H.F. Tuner 
High Pass Filter L-17 

Another effect of these shorter wave lengths is to cause a more rapid variation of sig- NOTE: The R.F. amplifier tube presently used is a 6BK7. In the future a 6BQ7, 6BQ7A 
nal pickup with antenna height. Because of this fact, it is important that antenna height or a 6BZ7 may be used. These three tubes are interchangeable, but due to possible van-
be probed probed for maximum signal pickup. A foot higher or lower may yield a marked in- ations in interelectrode capacities, several tubes may have to be tried for best results. 
«crease in the signal pickup. 
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MODELS 767C 771C Ch. 120169-B 

ADDENDUM SERVICE NOTE 
NOTE: This information should be considered as part of the Service Note 

for models 711F, 712F, 720D, 732B, 733F and 734B using chassis 
120169-B & 120169-F 

June 1953 

Supplement No. 

Models - 767C, 

2 

771C 

Chassis - 120169-B 

Model Numbers TV 
Chassis 

Tube 
Size 

TV 
Tuner 

767C, 771C 120169-B 21MP4 

(Metal-Rect.) 
470689 

With the exception of the cabinet parts list (below), all technical information pertaining 

to the models listed above will be found in the service note covering models 711F, 712F, 
720D, 732B, 733F and 734B using chassis 120169-B & 120169-F 

CABINET PARTS LIST - MODELS 767C and 771C 

Part Numbers 

Price 

ModelList 
767C 

Model 

771C 
. 

Description 

140536 Cabinet - Open Face Console - Mahogany 
I40536A 

Cabinet - Open Face Console - Blonde 
140537 Cabinet - Console with Doors - Mahogany 

520192  
140537A Cabinet - Console with Doors - Blonde 

200.00  

460491A  

520192 Glass 
460491A M ask  49..0700  49..0700 

411091 411091 Clips for Mask 
411492 411492 Retaining Strip - Glass ( side) 

.05 

411493 411493 Retaining Strip - Glass ( top) 1.10 
1.10 460252 460252 Control Door - Gold 

For 140536 
and 140537 

Cabinet 

2.45 
Per Set 

460253 460253 Control Door Escutcheon - Gold 
587088 

— 4-air57.B 
587088 Spring for Door 
4602528 Control Door - Mottled Ivory 

For 140536A. 
and 140537A 

Cabinet 

1.55 

Per Set 

460253D 460253D Control Door Escutcheon - Mottled Ivor587088y 
587088 Spring for Door 

460284  
180120 

Emerson Emblem 

560342 
180120 Speaker - 12" 

.45 
8.90 560342 Masonite Back 
1.30 583206 583206 Line Cord 

80 411445  411445 Tube Protector Cup 
. 

450138  450138 Knob - Contrast 
 .30  

.60 

450137 450137 Knob - Fine Tuning 
.30 

450134  450134 Knob Shank - Off - Volume 
.30 

460262 460262 Knob Flange - Off - Volume 
 .50  

35 

.50 

35 450133 450133 Knob Shank - Selector 
. 

460261 460261 Knob Flange - Selector 
.50 

275047 275047 Spring Washer - Knobs 
.35 

587012 587012 Spring Insert 
.05 

587011 
587011 Spring Insert - 1/4" shaft 

.02 

.01 

ange Without Notice 

READY FOR U. H. F. 

As in all Emerson Television Receivers, this Model 

provides for reception of all V.H.F. stations as well 
as new U. H. F. stations, by means of easily inter-

changed tuning strips or an external converter. 

Model 767C 

Production Changes on Chassis 120169-B 

Model 771C 

A 120169-B chassis coded Triangle G have the following change to reduce the 
detuning effect on the sound takeoff trap T-5 as a result of different signal 
levels. The advantage of this becomes apparent in "Fringe Areas." 

Remove C-26 and R-31 from pin #7 V-6 (6AU6 

1st sound LI%) and insert a 47 ohm 1/2 watt 

resistor from junction of C-26 R-31 to pin #7 

4- 11 W ATT 

C-2C. 

S000 ,T „„- 
R - 3 I 
220 

© John 7. Rider 
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17T9 

17C4 

HIGH VOLTAGE WARNING 
Operation of this receiver outside its cabinet or with covers removed involves 

a shock hazard from the power supplies. No work should be attempted on 
this receiver by anyone not thoroughly familiar with the precautions neces-
sary when working on high voltage equipment. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Extreme care must be used in handling the picture tube. The tube is highly evacu-
ated and, due to its large size, is subjected to a considerable amount of atmospheric 
pressure. The handler should wear safety goggles and gloves for protection. Avoid 
nicking or scratching the glass by rough contact with other objects. 

Before removing the picture tube, discharge the capacitor formed by the inner and 
outer aquadctg coatings on the tube by shorting the anode contact on the side of the 
tube to the outer surface with a well insulated piece of wire. 

GENERAL INFORMATION 

TUNING RANGE: Channels 2 through 13 

SOUND RATIO DETECTOR AND SOUND Is.F. FREQUENCY: 4.5 MC 

PICTURE I.F. FREQUENCY: 26.1 MC 

Channel 
Number 

Picture Sound Receiver 
Channel Carrier Carrier R-F Oec. 
Freq. Mc. Freq. Mc. Freq. Mc. Freq. Mc. 

2   54-60 55.25 59.75 81.35 

3   60-66 61.25 65.75 87.35 

4   66-72 67.25 71.75 93.35 

5   76-82 77.25 81.75 103.35 

6   82-88 83.25 87.75 109.35 

7   174-180 175.25 179.75 201.35 

8   180-186 181.25 185.75 207.35 

9   186-192 187.25 191.75 213.35 

10   192-198 193.25 197.75 219.35 

11 198-204 199.25 203.75 225.35 

12   204-210 205.25 209.75 231.35 

13 210-216 211.25 215.75 237.35 

ANTENNA: "Built- in- Antenna" with provisions for connection of external antenna where necessary. 

EXTERNAL ANTENNA IMPEDANCE: Balanced 300 ohms 

POWER SUPPLY: 117 V. 60 cycles A.C. 

POWER CONSUMPTION: 250 watts 

AUDIO OUTPUT: 3.2 watts L-
ZL
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MODELS 17C2,17C4,17T6,17T9 

TUBE COMPLEMENT 

Symbol 

VI 

V3 

V4 

V5 

V6 

V7A 

V7B 

V8 

V9A 

V9B 

VIO 

VII 

V12 

V13 

V14 

V15 

V16 

V17 

V18A 

V18B 

V19 

V20A 

V20B 

V21 

V22 

Tube Used 

6BQ7 or 6BK7 

616 

6CB6 

6CB6 

6CB6 

1/2  6AL5 

1/2 6AL5 

6AG7 or 12BY7 

1/2 12AU7 

I/2 12AU7 

6AL5 

6SN7-GT 

6CD6-G 

6W4-GT 

1B3-GT 

6S4 

5U4-G 

5U4-G 

1/2 6SN7 

1/2 6SN7 

6K6-GT 

1/2 6T8 

I/2 618 

6AU6 

17BP4 or 17RP4 

Cascode RF Amplifier 

Osc. Mixer 

1st IF 

2nd IF 

3rd IF 

Video Detector 

A.G.C. 

Video Output 

Sync. Separator 

Sync. Clipper 

Hor. Phase Detector 

Hor. Osc. & Discharge 

Hor. Output 

Damper 

High Voltage Rectifier 

Vertical Output 

Low Voltage Rectifier 

Low Voltage Rectifier 

Vertical Osc. 

Sync. Inverter 

Audio Output 

Audio Amplifier 

Ratio Detector 

Ratio Det. Driver 

Picture Tube 

INSTALLATION INSTRUCTIONS 

SHIPPING BLOCK 

The shipping block and bolt located on the top rear inside 

portion of the cabinet must be removed when the receiver 

is installed. Models 17C2, 17C4 

RECEIVER LOCATION 

The receiver may be placed anywhere in the room, but for 
greatest satisfaction it should be located: 

1. Away from any bright light that may fall directly on the 

screen or be reflected from it. This includes windows and 

lamps. Some illumination in the room, off to one side, is 

desirable to prevent, eye-strain. 

© John F. Rider 

2. To provide comfortable viewing and ease in operation. 

3. At least one inch away from a wall to allow for cabinet 

ventilation. This is very important. 

ANTENNAS 

The choice of a television antenna depends entirely upon 

the location of the receiver with respect to all television 

station transmitting antennas in . any locality. Maximum pick. 

up is obtained when the receiving antenna is directly in 

line of sight with the transmitting antenna. 

"BUILT-IN-ANTENNA" 

The receiver is normally shipped with the FADA built-:n 

antenna connected. This antenna is a stationary folded dipole 
which is used for both the high and low frequency channels. 

It is fastened to the top underside of the cabinet, and con. 

nected to the antenna terminals on the back of the cabinet. 

When this antenna is uséd, the following requirements should 

be observed for best reception: 

I. In order to get maximum performance and satisfactory 

pictures from the "BUILT-IN-ANTENNA," ample signals from 

the television station must be present at the location of the 
receiver. Normally, the strength of the signals will vary 

throughout the room in which the receiver is located. For 

this reason, better pictures will be obtained if the receiver is 

tried in all possible locations in the viewing room and is 

then placed where the clearest pictures are received from 

all stations. Avoid large metallic objects, such as radiators, 

metal panels, etc. 

2. Lamps, vases, and metallic objects, when placed on top 

of the receiver, may effect the efficiency of the " BUILT-IN-

ANTENNA." 

3. The Fada "BUILT-IN-ANTENNA" will give satisfactory 

reception in strong signal areas, but if the receiver is 

located in a fringe or weak signal area, an outdoor antenna 

is recommended. 

OUTDOOR ANTENNA 

The " BUILT-IN-ANTENNA" must be disconnected from the 

antenna terminal strip before connecting the outdoor antenna 

leads. It is immaterial which lead is connected to which 

terminal. 

OPERATING INSTRUCTIONS 
(Refer to Figure 1) 

(1) Turn OFF-ON SOUND volume control clockwise about a half 

turn. This turns the receiver on and sets the sound volume to 
a reasonable level. 

(2) Allow a brief warm-up period. 

(3) Set Station Selector to desired channel. 

(4) Adjust the Fine Tuning control to where music or speech is 

heard, assuming that the station is broadcasting. 

(5) Turn picture control fully counter clockwise. 

(6) Turn the brightness control fully clockwise and then slowly 

counter clockwise until light is just visible on the screen. 

(7) Turn the picture control clockwise until activity or a definite 

form is just noted on the screen. Do not advance control any 

further until steps 8, 9, and 10 are completed. 

(8) If the pattern is moving up or down adjust Vertical control 

until pattern is stationary in vertical direction. 

(9) If picture appears as black and white diagonal lines or seems 

to be moving sideways, adjust Horizontal control until a proper 
picture is obtained. 

(10) Readjust Fine Tuning control for best picture. 

(11) Adjust Picture control until picture is suitable for brightness and 

contrast. If the control is advanced to maximum clockwise posi-

tion, overloading of the picture will occur on strong signals. 

This will be noted by excessive contrast, bending of picture 

and raspy noise in the sound output. When this occurs rotate 

the picture control slowly in a counter clockwise direction until 

the picture and somnd distortion disappears. The brightness and 

details of n picture are controlled by the Brightness and 
Picture knobs. Adjust Tone Control for desired quality of 
sound. 

(12) Recheck the Fine Tuning control for best picture. 

NOTE: If any difficulty is experienced with steps number 8 or 9, 

turn the PICTURE control 14 turn counter clockwise, readjust the Fine 
Tuning control and then repeat these adjustments. 

If the receiver has been in previous operation and no controls dis-

turbed except for turning the on-off knob to "off" position, then 

subsequent operation should require the previous steps 1 through 3 
and, if necessary, steps 13 and 14 as follows: 

(13) Adjust the FINE TUNING control for best picture quality. Re-

adjust the SOUND volume control to desired level. 

(14) Adjust PICTURE and BRIGHTNESS controls to obtain desired 

level of contrast and brightness. 

FINE 
TUNING 

PICTURE 
CONTRAST 

TONE 

VERTICAL 

HOLD 

VERTICAL 

HOLD 

17C2 - 17C4 

TONE 

CHANNEL 
SELECTOR 

VOLUME 
SWITCH 

BRIGHTNESS 

HORIZONTAL 
HOLD 

PICTURE 

CONTRAST 

CHANNEL 

SELECTOR 

HORIZONTAL BRIGHTNESS 

HOLD 

VOLUME 
8 SWITCH 

17T6 - 17T9 

3 

10 

9 

FINE 

TUNING 

FIG. 1. OPERATING CONTROLS 

SERVICE ADJUSTMENTS 

The receiver is completely adjusted at the factory, so nor-

malty none other than the front panel operating instructions 

need be followed to put the receiver in operation. However, 

to provide for any misadjustment of the service controls due 

to handling, the following instructions are in order. 
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ION TRAP, FOCUSER AND DEFLECTION YOKE 

ADJUSTMENTS 

Before any adjustments can be made the back of the cabinet 

will have to be removed. Remove all screws holding back 

cover to cabinet, and pull cover away from cabinet. Since 

the power cord circuit is broken by the interlock when the 

cabinet back is removed, an extra television power cord 

will be necessary to make a power connection to the receiver. 

A mirror placed in front of the receiver will help in making 

the adjustments. 

FOR MAGNETIC FOCUS KINESCOPES: 

ION TRAP ADJUSTMENTS 

Turn on the receiver and switch to one of the television 

channels not in use in your area. With the brightness control 

in the maximum clockwise position and the picture control 

fully counter-clockwise adjust the ion trap by moving it 

forward or backward at the base of the tube, at the same 

time rotating it slightly around the neck of the cathode ray 

tube for the brightest raster on the screen. Reduce the bright-

ness control setting until the raster is just visible on the 

screen, readjust the ion trap for maximum brilliance. Adjust 
the focuser adjustment contrbl (shown in Figure 2 or 3) 

until the line structure of the raster is clearly visible. Read-

just the ion trap for maximum raster brilliance. The final 

GROUND STRAP 

touches of the adjustment should be made with the brightness 

control at the maximum position with which good line focus 
can be maintained. 

FOCUSER MAGNET ADJUSTMENT 

The focuser magnet should be adjusted so that there is 

approximately one-eighth inch of space between the rear 

shell of the deflection yoke and the front face of the focuser 

magnet. This spacing gives best average focus over the 

face of the tube. 

The axis of the hole through the focuser magnet should be 

parallel with the axis of the cathode ray tube neck. See 

Figure 2 or 3. 

NOTE: The cardboard insert between the focuser magnet and 

the neck of the cathode ray tube must not be removed. 

DEFLECTION YOKE ADJUSTMENT 

If the lines of the raster are not horizontal or squared with 

the picture mask, loosen the yoke centering wing screw 

(shown in Figure 2, 3) and rotate the yoke until this con-

dition is obtained. Tighten the wing screw making sure the 

deflection yoke is as far forward on the neck of the cathode 

ray tube as possible. 

KINESCOPE GROMMET 

WING SCREW FOR YOKE ADJUSTMENT 

YOKE 

CENTERING ADJUSTMENT 

WING NUT 

BACK COVER 

ION TRAP 

FOCUSER 

TUBE SOCKET FOCUS 

FIG. 2. SERVICE ADJUSTMENT AND CONTROLS 
ELECTROMAGNETIC FOCUS KINESCOPES 

1 7T6 -- 1 7T9 

CENTERING ADJUSTMENTS 

No electrical centering controls are provided. Centering is 

accomplished by means of a separate plate on the focus 

magnet as shown in Fig. 2 or 3. The centering plate has a 

locking screw which must be loosened before centering. Up 

and down adjustment of the plate moves the picture side to 

side and sidewise adjustment moves the picture up and 

down. 

If a corner of the raster is shadowed, check the position of 

the ion trap. Reposition the ion trap within the range of 

maximum raster brightness to eliminate the shadow and 

recenter the picture by adjustment of the focus centering 

plate. In no case should the ion trap be adjusted to cause 

any loss of brightness since such operation may cause imme-

diate or eventual damage to the cathode ray tube. In some 

cases it may be necessary to shift the position of the focuser 

magnet in order to eliminate a corner shadow. 

CHASSIS MOUNTING 
BOARD BOLT 

AGC SWITCH 

HORIZONTAL 
FREQUENCY CONTROL 

BACK COVER 

HORIZONTAL DRIVE 

TUBE SOCKET 

ION TRAP 

HEIGHT 

A.0 INTERLOCK 

VERTICAL LINEARITY 

WIDTH 

DEFLECTION YOKE 
PLUG 

CHASSIS MOUNTING 
BOARD BOLT 

FOCUS CENTERING-
PLATE 

r YOKE 
-1-
-- --

FOR ELECTROSTATIC FOCUS KINESCOPES: 

ION TRAP ADJUSTMENTS 

Turn on the receiver and switch to one of the television 

channels not in use in your area. With the brightness control 

in the maximum clockwise position and the picture control 

fully counter-clockwise adjust the ion trap by moving it for-

wards or backwards at the base of the kinescope, at the 

same time rotating it slightly around the neck of the kine-

scope for the brightest raster on the screen. 

DEFLECTION YOKE ADJUSTMENT 

If the lines of the raster are not horizontal or squared with 

the picture mask, loosen the yoke centering wing screw 

(shown in figure 4) and rotate the yoke until this condition 

is obtained. Tighten the wing screw making sure that the 

deflection yoke is as far forward on the neck of the cathode 

ray tube as possible. 

FOCUSER 

YOKE CENTERING 
ADJUSTMENT 

HORIZONTAL LINEARITY 
(LOCATED IN SACK CA 

HIGH VOLTAGE HOUSING!) 

CATHODE RAY TUBE 

MOLPITING BOARD 

BOO'S ( 41 

FIG. 3. SERVICE ADJUSTMENTS AND CONTROLS 
ELECTROMAGNETIC FOCUS KINESCOPES 

17C2 — 17C4 
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MODELS 17C2, 17C4, 17T6, 17T9 

CENTERING ADJUSTMENTS: 

No electrical centering controls are provided. Centering is 
accomplished by the adjustment of a P.M. centering device 

located close to the back of the yoke (see figure 4). Two 
types of centering magnets are shown. With the rotatable 
magnet type, centering is achieved by rotating the entire 

unit as well as the centering control. With the contrarotatable 

magnet type, centering is uchieved by rotating one magnet 

(or disc) with respect to the other. When the centering is 

satisfactory, readjust the ion trap for maximum raster bril-

liance keeping the brightness control at the maximum posi-

tion with which good line focus can be maintained. 

NOTE: As all electrostatic focus kinescopes used are essentially of the self-focus variety, good focusing will automatically be 
obtained throughout the life of the kinescope. In most receivers utilizing the electrostatic focus kinescope, there is a focus 

control (see figure 5) for optimizing the focus. See step No. 8 under Service Control Adjustments for adjusting this control. 

MAGNET ADJUSTMENT 

CONTRAROTATABLE MAGNETS TYPE 
CENTERING UNIT 

MAGNET ADJUSTMENT 

GROUND STRAP 

 KINESCOPE GROMMET 

—WING SCREW FOR YOKE ADJUSTMENT 

--YOKE 

CENTERING CONTROL 

ION TRAP 

TUBE SOCKET 

— ROTATABLE - MAGNET TYPE 

CENTERING UNIT 

FIG. 4. SERVICE ADJUSTMENTS AND CONTROLS 
ELECTROSTATIC FOCUS KINESCOPES 

1 7T6 - 1 7T9 - 1 7C2 - 1 7C4 

SERVICE CONTROL 
ADJUSTMENTS 

With the deflection system in proper mechanical align-
ment, the service controls may be adjusted. The mechani-
cal adjustments ordinarily will not require further atten-
tion until the cathode ray tube is replaced. Normal pic-
ture contrast and brightness should be maintained during 
adjustments with the AGC switch in its normal position 

(max. clockwise position). Using a test pattern from a 
local television station, make the service control adjust-
ments as follows: ( Refer to Figure 3 or 5.) 
I. Set the horizontal and vertical hold controls on the 
front panel for a steady test pattern. If horizontal syn-
chronization cannot be effected within thé normal range 
of the horizontal hold control, set the control in the center 
cif its range and adjust the horizontal frequency coil for a 
steady picture. This screw driver adjustment is reached 
from the top rear section of the chassis. 

2. Set the picture control on the front panel to minimum, 
counter-clockwise, and advance the brightness control on 
the front panel clockwise to maximum. Fully open the 
horizontal drive trimmer adjustment located on the center 
rear apron of chassis. If no vertical white line appears in 
the center of the test pattern, leave it at full drive and 
proceed to the next step. If a vertical white line does ap-
pear in the center of the test pattern, gradually tighten up 
on the trimmer screw until the white line is eliminated. 
Insufficient horizontal drive will cause the raster to fall 
short of tilling the mask horizontally or cause the picture 
to lack the brilliance normally obtained with a correct 
adjustment. 
3. Reset the picture control for the desired picture con-
trast. If necessary, readjust the brichtness control for a 
most desirable picture. 
4. Set the width coil screw-driver adjustment so that the 
test pattern fills the kinescope mask horizontally. If nec-
essary recenter the pattern. 
5. Set the horizontal linearity coil screw-driver adjust-
ment so that the test pattern is symmetrical from left to 
right. A slight readjustment of the horizontal drive may 
be necessary after making this adjustment. 
6. Set the height control on the rear apron of the chassis 
so that the test pattern fills the kinescope mask vertically. 
Recenter the pattern if necessary. 

7. Set the veterical linearity control on the rear apron of 
the chassis for a symmetrical test pattern vertically. A 
slight readjustment of the height control may be required 
after making this adjustment 

HORIZONTAL 
LINEARITY 

A. C. INTERLOCK   
BRACKET 

FOCUS CONTROL FOR 
ELECTROSTATIC FOCUS KINESCOPES 

NOI NORMAL 
o o o 

VERTICAL 
LINEARITY 

L HORIZONTAL HORIZONTAL 
FREQUENCY CONTROL DRIVE 

8. In receivers with electromagnetic locus kinescopes, set 
the brightness and picture controls for a normal test pat-
tern and adjust the focus adjustment until the fine hori-
zontal line structure of the raster is clearly visible over 
the picture area. The control should be turned through 
the correct point several times so that optimum focus is 
obtained. 
In receivers with electrostatic focus kinescopes, set the 
brightness and picture controls for a normal test pattern 
and adjust the focus control for the clearest horizontal 
and vertical wedges. Readiest The ion trap for maximum 
brightness 
TO REMOVE FRONT SAFETY GLASS ON 
MODEL 17T9 ONLY 
The front glass may be removed to allow cleaning of its 
rear face and of the picture tube face. 
The top edge of the glass fits into a groove on the inside 
surface at the top of the cabinet. The bottom edge rests 
on a metal bracket attached to the cabinet. The bracket 
is covered by a snap-on FADA nameplate. 
Place fingers over top and bottom of the FADA nameplate 
and pull. The nameplate will snap off to expose two 
screws in the bracket. Press bracket in towards cabinet • 
with one hand and remove the two screws with the other 
hand. After removing screws, hold the bottom edge of the 
glass with free hand. Remove bracket. While holding 
glass at bottom allow it to slide down gently, until its 
top edge comes below cabinet top. With other hand grasp 
top edge of glass and remove glass from cabinet. 

HEIGHT 

A.G. C. SWITCH WIDTH 

FIG. 5. SERVICE ADJUSTMENTS 
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ALIGNMENT 

GENERAL 

If the receiver must be aligned or some portion serviced, the 

chassis and kinescope must be removed from the cabinet. 

Remove the knobs from the front panel, remove all screws 

holding back cover to cabinet, and pull cover away from 

cabinet to disengage interlock. Remove the two screws hold-

ing the antenna terminal strip to cabinet. Remove speaker 

plug. 

For table model receivers the chassis and kinescope must be 

removed as one unit. Remove the four chassis mounting bolts 

from the underside of the cabinet. Slide the chassis back out 

of the cabinet. 

For console model receivers the chassis must be removed first 

and separately from the kinescope (see fig. 3). Disengage the 

kinescope socket, the kinescope high voltage lead, and the 

yoke plug. Remove the two bolts on the back top and bottom 

of the chassis mounting board. Slide the chassis board with 

chassis out of the cabinet. To remove the kinescope, remove 

the four bolts holding the tube mounting board to the cabinet 

and slide the complete assembly out of the cabinet. 

EQUIPMENT REQUIRED 

RF SWEEP GENERATOR meeting the following requirements: 

(a) Frequency Ranges 

18 to 30 mc 10 mc sweep width 

40 to 90 mc 10 mc sweep width 

170 to 225 mc 10 mc sweep width 

(b) Output adjustable with at least 1 volt maximum. 

(c) Output constant on all ranges. 

(d) "Flat" output on all attenuator positions. 

OSC I L LOSCOPE 

VERT 
NiWT 

HORIZ 
INPUT 

002 MA« 

1- 1I  

RECEIVER el 
[ OUTPUT INPUT 

SWEEP 
GENERATOR 

FIG. 6. SWEEP SETUP 

EXTERNAL PHASING 

If the sweep generator does not have an internal blanking 

control or a phasing control, then it will be necessary to 

connect a phasing network between the sweep output of the 

sweep generator and the horizontal input to the oscilloscope. 

See Fig. 6 SWEEP-SET-UP EXTERNAL PHASING. 

CATHODE RAY OSCILLOSCOPE preferably one with a wide 

band vertical deflection, input calibrating source, and a low 

capacity probe. 

SIGNAL GENERATOR to cover all IF frequencies of from 

4 5mc to 28mc and all picture and sound carrier freauencies. 

ELECTRONIC VOLTMETER of Junior "Voltohmyst" type and 

a high voltage multiplier probe for use with this meter to 

permit measurements up to 20KV. 

Bias supply made of batteries to give 4.5 volts. 

ORDER OF ALIGNMENT 

Sound Ratio Detector. 

Sound IF Transformers. 

Picture IF Transformers (preliminary and flat topping). 

Oscillator and RF sections. 

PRECAUTIONS 

Before proceeding with IF Alignment, the following precau-

tions should be observed: 

Disconnect the antenna. Set picture control for minimum. 

Remove R.F. unit bottom shield. Remove channel 11 oscillator 

coil section. This is the coil strip nearest the fine-tuning 

control. Short the coil nearest the oscillator tuning slug, by 

soldering a bare wire across the coil terminals. Use extreme 

care so as not to short the oscillator coil to any other coil 

and also not to deform any of the coils. Reinsert channel 11 

oscillator coil section and set R.F. unit to channel II. Now 

the local oscillator is deactivated and you may proceed with 

the alignment without interference from local television 

stations. 

For all IF Alignment, insert a 47K ohm resistor in series with 

the VTVM probe:. also, a 47K ohm resistor should be inserted 

between the take-off point and the oscilloscope lead for 

dezoupling. 

SOUND RATIO DETECTOR AND IF ALIGNMENT 

1. Connect probe of the VTVM to the diode plate of the 

ratio detector tube V20B (6T8, pin 2). Common to ground. 

See Figure 8. 

2. Connect high side of the signal generator to the grid of 

the ratio detector driver. V21 (6AU6, pin 1). Common to 

ground. See Figure 8. 

3. Tune the signal generator to exactly 4.5mc and attenuate 
the generator so it does not exceed 8 volts on the VTVM. 

4. Peak L16 bottom core (FIG. 8) for maximum. 

5. Peak L17 top core (FIG. 9) for maximum. 

6. Adjust attenuator of signal generator to give exactly eight 
volts on the VTVM. 

7. Move orobe of VTVM to junction of R35, C28 and C29. 
(FIG. 8). 

8. Adjust L17 top core (FIG. 9) for exactly 4 volts on the 
VTVM. 

9. Move signal aenerator to video output tube V8 (6AG7, 
pin 4) (FIG. 8) and repeat steps number 1 and 3. 

10. Peak L12 bottom (FIG. 8) and L13 top (FIG. 9) for 
maximum. 

11. Repeat with care steps 1-3-4-547-8. 

ALTERNATIVE PROCEDURE FOR STEPS 11-74: 

I. Connect common lead of VTVM to junction of R33 and 

R34. (FIG. 8). 

2. Connect probe of Irrvm to junction of R35. C28, and 029. 
(FIG. 8). 

3. Adjust L17 top (FIG. 9) for zero reading on the VTVM. 

PICTURE I.F. (ROUGH ALIGNMENT) 

I. Connect the bias battery as shown in fig. 8. The negative 

side of the bias battery to the junction of R4. R5, and C80, 

and the positive side to ground. Disconnect the white wire. 

that goes to the center terminal of the AGC switch ( 52). from 

the junction of R4, F15. and C80. Connect tile output of the 

signal generator between the test point on the R 'n unit (see 

fig. 9) and ground. 

2. Connect the probe of the VTVM to the junction of LI1 and 
R16 (fig. 8). Common to ground. When 12BY7 is used con-
nect to junction of LI1 and R118. 
3. Set the signal generator to 21.6 mc. and adjust L25, co-

channel sound trap, ( fig. 9) for minimum output on V TV M. 

4. Reset the signal generator to 23.25 mc. Adjust the output 
of the signal generator for approximately 2.5 volts on the 

VTVM. 

5. Peak first Picture I.F. coil (located on R.F. Unit) and the 

third Picture I.F. coil L6 (fig. 9) for maximum. Maintain ap-

proximately 2.5 volts on the VTVM by adjusting the generator 

output. 

6. Reset signal generator to 25.7 mc. 

7. Peak second Picture I.F. coil L3 and the fourth Picture I.F. 

coil L9 (fig. 9) for maximum. 

PICTURE II. (FLAT-TOPPING) 

I. Remove signal generator and VTVM. 

2. Connect the sweep generator between the R.F. jest point 

and ground. 

3. Connect the oscilloscope probe to the junction of LI1 and 

RI6 ( or LI1 and RI18 in sets using 12BY7). 

4. Connect the hot side of the signal generator to the chassis 

side apron nearest the first IF. stage. Leave the ground side 

disconnected. 

5. With most sweep generators, there is enough output to 

give an I.F. response curve of sufficient height on the oscillo-

scope. If there is insufficient output use 3 volts bias instead 

of 4.5 volts. In adjusting the output of the sweep generator, 

moire sure you do not overload the I.F.'s. This can be ascer-

tained by noticing that the relative shape of the I.F. response 

does not change with small variations in sweep generator 

output. 

6. Set the signal generator to 26.1 mc. and advance the 

output until a marker pip is visible on the Picture I.F. curve 

on the oscilloscope. Be careful not to distort the I.F. curve 

by advancing the generator output too far. Adjust L3 and L9 

so that the marker pip is at the 50% point. See Fig. 7 Picture 

I.F. curves and Markers. 

7. Set the signal generator to 22.7 mc. Adjust the first Picture 

I.F. coil (located on the R.F. Tuner) and L6 so that the marker 

pip is at the 50% point. See Fig. 7. 

8. Repeat steps 6 and 7 until an acceptable curve is achieved. 

22.714C 
50 % 

21.6 MC 21.6 MC 

26.1 MC 
50% 

22.7MC 
50% 

FIG. 7. TYPICAL PICTURE 
I.F. CURVES AND MARKERS 

OSCILLATOR AND R.F. ALIGNMENT 

The R.F. Unit is a turret type tuner with separat9 coil sea-

ments for each channel. Normal channel sequence is pro-

gressive in a clockwise direction covering channels 2 to 13. 

The R.F. amplifier is of the cascade type utilizing a 61307 or 

6BK7. The converter stage utilizes a 616. 

OSCILLATOR ALIGNMENT 

It should be possible to tune in all channels with the fine 

tuning control C212 (see figs. 8 and 9) in the middle third 

of its range. When V3 ages, the oscillator may shill slightly 

in frequency requiring adjustment. If V3 is defective and must 

be replaced, several tubes should be tried to find one that 

requires the least oscillator adjustment. 

If an accurately calibrated signal generator that covers all 

the R.F. frequencies is available then continue with step 1. 

If not go on to step 10. 

I. Remove tube shield on 616, V3. 

2. Modify a tube shield which will fit snugly over the 616 

and still remain ungrounded. 

3. Remove shorting wire from channel 11 oscillator coil and 

replace segment and R.F. unit bottom shield. 

4. Turn channel selector to channel 12. 

5. Set generator to the oscillator frequency which is 231.35 

mc. for channel 12. 

6. With reference to figure 10 connect the generator to one 

of the 10 mmf capacitors and connect the other 10 mmf capaci-

tor to the ungrounded tube shield over the 616. Connect 

remaining terminal on probe to vertical input on oscilloscope. 

7. Set fine tuning control C212 ( fig. 9) to center of its range. 

Adjust C211 for zero beat pattern on the oscilloscope screen. 

(The oscillator coil slug which is accessible from the chassis 

front apron should be in its mechanical mid-position. If the 

slug should fall in during adjustment, the oscillator coil 

segment will have to be removed from the turret housing, 

the little wire spring which normally f tts into the slug threads 

lifted un, and the slug brought forward to its mean position.) 

8. Reset the generator for the oscillator frequency of channel 

11. Adjust the oscillator coil slug for zero beat on the oscillo-

scope screen. Use a non-metallic screw-driver in adjusting the 

oscillator coil slug. 

9. Repeat step 8 for the remaining channels, making suie 

the signal generator is set for the proper frequency or. each 

channel. 

When an accurately calibrated generator is not available, 

then oscillator alignment can only be accomplished when the 

local T.V. transmitters are on the sair. 

10. Remove bias battery and replace AGC lead to junction 

of R4, R5, and C80 ( fig. 8). 

11. Set fine tuning control C212 (fig. 9) to center of its range. 

12. Rotate channel selector control to one of the local T.V. 

stations and adjust the oscillator coil slug, which is acces-

sible from the front chassis. apron (fig. 9), for best picture. 

13 .Check remaining local stations by rotating the channel 

selector switch to each channel in turn and adjusting the 

osrillator slug for best picture. 
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14. If on one or two of the channels you do not have enough 
oscillator range, readjust C2I 1 and repeat steps 12 and 13. 

It is possible to adjust the oscillator channel slugs without 
removing the chassis from the cabinet. The slugs are made 
accessible by removing the channel selector and fine tuning 
knobs and by moving the escutcheon plate to one side. Use 
a long thin fibre or bakelite screwdriver for making adjust-
ments. 

UNGPOuNOED S..e6 "PEW 

10 I 

SIGNAL GOI. 
OUTPUT 

OSCILLOSCCR 
V. «PUT 

IOIft NEGI 

FIG. 10. 
R.F. ALIGNMENT 

_j 
ma. inicec 

I. Reconnect bias battery as in step I. Picture I.F. (Rough 
alignment). Disconnect white AGC wire. Set bias for 3 volts. 

2. Connect oscilloscope through 10,000 ohms to test point on, 
R.F. Unit. Connect sweep generator to antenna terminals. If 
the sweep generator is not terminated for balanced 300 ohms, 
insert the network shown in fig. Il below. 

SWEEP GEPERA 
OUTPUT 
(75.n.) 

106«rt. 

FIG. 11. 

TO ANTENNA INPUT 

TERMINALS OF 
RECEIVER I 300rU 

SOft 

3. Set fine tuning control at approximately the midpoint of 
its tuning range and rotate channel selector to channel 12. 

4. Adjust sweep generator to channel 12 and loosely couple 
signal generator to sweep generator in order to obtain pic. 
ture carrier and sound carrier markers. 

5. Adjust C206, C203, and C213 for flat top response curve. 
See figure 12 for acceptable R.F. passbcrnds. 

6. Check remaining channels. If the response curves ob-
tained on any channel is not acceptable, it might be neces-
sary to return to channel 12 and make a compromise of its 
response. If one channel is extremely out, that coil section 
should be repaired or replaced. It is not necessary to remove 
the tuner from the chassis in order to repair or replace a coil 
section. 

"POWER PLUS" SWITCH. ITS FUNCTION AND USE 

The new Fada television receiver with "Power Plus" control 
has been designed for optimum performance in all areas. 
This has been achieved by the utilizotion of two types of 
automatic gain control' (AGC) circuits. The AGC circuit in 
use is controlled by the AGC "Power Plus" switch located 
on the rear apron of the receiver chassis. 

In normal or strong signal areas, the AGC switch is rotated 
to its maximum clockwise position. This introduces a peak 
detector type of AGC which is fast acting, has good limiting 
and prevents overloading, all of which are desirable features 
for superior reception in these areas. 

In weak and noisy signal areas, the AGC switch is rotated 
to its maximum counterclockwise position. This introduces an 
average detector type of AGC which is completely immune 
to the impulse type of noises prominent in weak signal areas. 
Another desirable feature of this type of AGC for weak 
signal areas is that a lower value of bias is developed for 
a fixed signal strength, thereby giving better noise factor 
and superior contrast. These characteristics give a picture 
which has a minimum of snow, which is free of noise, and 
which is free of horizontal and vertical jitter. 

70% — 

00% 

— — 

7 - 100% 

p•PIcTuPs Quw 
tempo smell 

ACCEPTABLE R.F. PASSBAND 

FIG. 12. 

SERVICE SUGGESTIONS 

No Raster Kinescope 

Incorrect adjustment of ion trap magnet. 
Defective Kinescope. 

No high voltage. Check VII, V12, VI3, V14. Check all 
voltages and waveforms associated with these tubes. 
Incorrect setting of horizontal drive control (C51). 
Check fuse Fl. 

Horizontal Deflection Only 

Check VIS, V18A, T5. T6, L18, L19, R60 and R66. 
Check voltage and waveforms on grids and plates of V15, 
V18A. 

Poor Horizontal Linearity 

Check V12, VI3, L21, L23, L24, C56, C57 and C58. 

Small Raster 

Low B or low line voltage. 
Check V16 and V17. 

Raster—No Sound No Picture with Control Over Brightness 
Check V4, V5, V6, V7, V8 and their associated circuits. 

Check R. F. Unit. 

Raster — No Sound No Picture and No Control Over 
Brightness 

Check 130 volts supply and R87. 

Raster Picture and No Sound 

Check V19, V20 A and B, V21. 

Check alignment of L12, L13, L16, and L17. 

Poor or No Horizontal Sync. 

Check for gassy Kinescope. 

Check V9, VIO, VI8B and their associated circuits. 

Poor or No Vertical Sync. 

Check V9, V18B and their associated circuits. 

Picture Smear 

Check Video peaking coils Lb, L11, L14, and LIS. 
Check V7, V8, and their associated circuits. 
Check video I. F. Alignment. 

Arcing in High Voltage Supply 

When replacing a component in the high voltage supply 
all soldered connections should be made round so that 
there are no sharp ends. This will eliminate any possi-
bility of corona. 

41‘. 
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PIN 7 (V7A) 6AL5 

VIDEO DETECTOR (HORIZ. SCOPE) 
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PIN 8 (V8) 6AG7 
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45 VOLTS PP 

PIN 1 (V9A) 12AU7 

SYNC. SEPARATOR (HORIZ. SCOPE) 
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101 

PIN 6 (V9B) 12AU7 

SYNC CLIPPER (HORIZ SCOPE) 

65 VOLTS PP 

WAVE FORMS 

PIN 7 (V7A) 6AL5 

VIDEO DETECTOR (VERT. SCOPE) 

3 VOLTS PP 

PIN 8 (V8) 6AG7 

VIDEO OUTPUT (VERT. SCOPE) 

65 VOLTS PP 

PIN 2 (V9A) 12AU7 

SYNC. SEPARATOR (VERT. SCOPE) 

45 VOLTS PP 

14,  ‘ 1,4 410,  

PIN 1 (V9A) 12AU7 

SYNC. SEPARATOR (VERT. SCOPE) 

16 VOLTS PP 

PIN 6 (V9B) 12AU7 

SYNC. CLIPPER (VERT. SCOPE) 

65 VOLTS PP 

1.1 

r  

011b\,1,11e* e 

PIN 3 (V188) 6SN7GT 

SYNC. INVERTER (VERT. SCOPE) 
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MODELS 17C2,17C4,17T6,17T9 

WAVE FORMS 

(continued) 

PIN 4 (VI8A) 6SN7GT 

VERTICAL OSCILLATOR 

48 VOLTS PP 

PIN 9 (V15) 6S4 

VERTICAL OUTPUT 

850 VOLTS PP 

PIN 2 (V10) 6AL5 

HORIZ. PHASE DETECTOR 

20 VOLTS PP 

ql«mie 

PIN 2 (V11) 6SN7GT 

HORIZ. OSC. & DISCHARGE 

38 VOLTS PP 

PIN 5 T4 

HORIZ. WIDTH COIL 

250 VOLTS PP 

Sym'bol Part No. 

Cl 17.44 

C2 17.44 

C3 17.45 

C4 17.106 

C5 17.44 

C6 17.44 

•C7 17.106 

C8 17.44 

C9 17.44 

CIO 17.106 

C11 17.44 

C12 12.49 

CI3 17.106 

C14 17.44 

C15 17.79 

C16 12.72 

CI7 12.49 

C18 17.107 

C19 17.108 

C20A 22.80D 

C2OB 22.80D 

C20C 22.80D 

C21 17.44 

C22 17.131 

C23 17.105 

C24 17.80 

C25 17.125 

C26 22.70 

C27 12.68 

C28 12.72 

C29 12.71 

C30 12.82 

C31 22.66 

C32 12.83 

C33 17.130 

C34 17.127 

C35 17.109 

C36 17.109 

C37 12.68 

C38 12.72 

•C40 12.86 

•C41 12.68 
•C42 12.68 

C43 12.75 

C44 12.67 

C45A 22.81 

C45B 22.81 

C45C 22.81 

C45D 22.81 

C46 17.113 

C47 12.67 

C48 17.69 

C49 17.38 

C50 17.123 

C51 132.18 

C52 12.66 

C53 22.56 

C54 17.124 

C55 17.124 

C56 12.77 

C57 12.67 

C58 12.94 

C59 12.77 

C60 17.122 

C61 17.116 

C62A 22.79 

LIST OF PARTS 

Description 

.005 mf Disc 500V 

.005 mf Disc 500V 

1500 malt 20% 500V 

120 mf 20% 500V 

.005 mf Disc 500V 

.005 mf Disc 500V 

120 mmf 20% 500V 

.005 mf Disc 500V 

.005 mf Disc 500V 

120 mmf 20% 500V 

.005 mf Disc 500V 

.1 mf 20% 200V 

120 mmf 20% 500V 

.005 mf Disc. 500V 

5 mmf 10% 500V 

.01 mf 20% 400V 

.1 mf 20% 200V 

470 mmf 10% 500V 

680 mmf 20% 500V 

20 mf 450V 

80 mf 350V 

10 mf 350V -

.005 mf Disc 500V 

3 mf 20% 500V 

39 mmf 20% 500V 

.01 mf Disc 500V 

620 mmf 10% 350V 

1 mf 150V 

.0047 mf 20% 400V 

.01 mf . 20% 400V 

.0039 mf 20% 400V 

.022 mf 20% 400V 

25 mf 50V 

.0047 mf 20% 600V 

47 mmf 10% 500V 

2 mmf 25% 500V 

1000 mmf 10% 500V 

1000 mmf 10% 500V 

.0047 mf 20% 400V 

.01 mf 20% 400V 

.002 mi 20% 400V 

.0047 mí 20% 400V 

.0047 mf 20% 400V 

.1 mf 20% 400V 

.047 mf 20% 400V 

20 mf 450V 

20 mf 450V 

20 mf 450V 

100 mf 50V 

.0039 mf 5% 500V 

.047 mf 20% 400V 

330 mmf 10% 500V 

390 mmf 10% 500V 

270 mmf 10% 500V 

25-280 mmf Ceramic Trimmer 

.047 mf 20% 600V 

5 mf 50V 

20 mmf 10% 1500V 

20 mmf 10% 1500V 

.22 mf 20% 400V 

.047 mf 20% 400V 

.033 mf 20% 400V 

.22 mf 20% 400V 

56 mmf 5% 1500V 

500 mmf 20,000V 

50 mf 475V 

C625 22.79 

063 22.82 

C65 17 136 

066 17 136 

C69 12.68 

070 12 75 

C71 12.67 

072 12 82 

073 ! 7 80 
074 12.92 

C75 17 59 

C76 12.60 

C80 17.44 

C84 12.115 

085 12 68 

040 
•C41 167.1 
•C42 

R 1 32.11 

F12 32.197 

R3 32.2 

R4 32.67 

R5 32.77 

R6 32.197 

R7 32.2 

R8 32.2 

R9 32.126 
RIO 32.118 

R I 1 32.2 

R12 32.33 

R13 32.35 

R14 32.103 

R15 32.33 

F116 32.77 

R17 52.64 

R18 32.125 

R19 32.103 
R20 32.660 

R21 117.80 

R22 32.660 

R23 32.173 

R24 32.67 

R25 32.11 

R30 32.15 

R3I 32.74 

R33 32.13 

F134 32.13 

R35 32.12 
R36 52.64 

R37 32.99 

R38 32.18 

R39 32.92 

R40 32.115 

R41 32.399 

•R46 32.13 

R49 32.39 

R50 32.39 

R51 32.98 
R52 32.92 
•R54 32.77 
•R55 32.77 
F156 32.147 
R57 52.24 
R58 32.33 
R59 32.34 
R60 52.66 

40 mf 450V 

40 mf 450V 
.01 Dual Disc 500V 

01 Dual Disc 500V 

.0047 mf 20% 400V 

.1 mf 20% 400V 

047 mf 20% 400V 

.022 mf 20% 400V 
01 ml Disc 500V - 

.47 mf 20% 200V 

2 mmf 20% 500V 

.1 mf 20% 600V 

.005 mf Disc 350V 

.8 mf d: .05 mf 150V 
0047 20°/, 400V 

Vertical Integrator. Three 
capacitors in one unit, 
plus R46, R54, F155 

10 K ohms 10% Vs Watt 

47 ohms 10% 1/2 Watt 

100 ohms 10% Vs Watt 

330 ohms 10% 1/2 Watt 

8.2 K ohms 10% Vs Watt 

47 ohms 10% 1/2 Watt 

100 ohms 10% V2 Watt 

100 ohms 10% 1/2  Watt 

5.6 K ohms 10% V2 Watt 

120 ohms 10% 1/2 Watt 

100 ohms 10% 1/2 Watt 

1 megohm 10% Vs Watt 

680 K ohms 10% 1/2 Watt 

39 K ohms 10% 1 Watt 

1 megohm 10% Vs Watt 

8.2 K ohms 10% 1/2 Watt 

750 ohms tap at 250 ohms (contrast) 

82 ohmr 10% Vs Watt 

39 K ohms 10% 1 Watt 

39 K ohms 10% 2 Watts 

5 K ohms 10% 10 Watts (Wirewound) 

39 K ohms 10% 2 Watts 

470 ohms 20% V2 Watt 

330 ohms 10% 1/2  Watt 

10 K ohms 10% 1/2 Watt 

47 K ohms 10% 1/2 Watt 
4.7 K ohms 10% 1 Watt 

22 K ohms 10% Vs Watt 

22 K ohms 10% Vs Watt 

15 K ohms 10% 1/2 Watt 
500 K ohms (Volume) 
10 megohms 20% 1/2 Watt 

220 K ohms 20% V2 Watt 

470 K ohms 10% 1/2  Watt 

680 ohms 10% 1 Watt 

470 ohms 10% 1 Watt 

22 K ohms 10% Vs Watt 

100 K ohms 10% V2 Watt 

100 K ohms 10% V2 Watt 

4.7 megohms 10% 1/2 Watt 
470 K ohms 10% V2 Watt 
8.2 K ohms 10% V2 Watt 
8.2 K ohms 10% Vs Watt 
1.5 rnegohms 10% 1/2 Watt 
2.5 megohms (Height) 
1 megohm 10% Vs Watt 
2.2 megohms 10% 1/2  Watt 
1 mégohm (Vertical Hold) 

R61 32.15 
R62 32.15 
R63 32.77 
R64 32.34 
R65 32.67 
R66 52.68 
R67 117.81 
R68 32.68 
R69 32.68 
R70 32.126 
R71 32.89 
F172 52.66 
R73 32.15 
R74 32.263 
R75 32.90 
R76 32.92 
R77 32.2 
R78 32.635 
R79 32.655 
R80 117.71 

R81 32.62 
R82 32.373 
R83 32.8 
R85 117.74 
R86 117.74 
R87 117.83 
R90 32.10 
R93 52 70 
R94 32.183 
F195 32.15 
R06 32.11 
F197 32.103 
R98 32.14 
R99 32.208 
R100 32.208 
R101 32.60 
R102 32.46 
R103 32.8 
R104 32.60 
F1105 32.142 
F1106 32.411 
F1107 32.92 
R108 32.205 
R112 117.74 
R117 32.412 
F1118 32.126 
R119 52.74 

fil20 52.70 
1:146 
•R54 167.1 
•R55 

L2 37.89 
L3 37.99 
L4 37.89 
L5 37.197 
L6 37.99 
L7 37.89 
L8 37.197 
L9 37.99 
LIO 37.234 
LI1 37.235 
L12 37.252 
L13 37.252 
L14 37.236 
LIS 37.237 
L16 37.253 
L17 37.253 

L18 37.261 
L19 37.261 
L20 37.233 
L21 37.250 
L22 37.248 
L23 37.261 
L24 37.261 
L25 37.268 

TI 42.61 
T2 42.56 
T4 37.255 
TS 42.53 
16 42.62 
T7 42.57 

42.71 

47 K ohms 10% 1/2 Watt 
47 K ohms 10% 1/2 Watt 
8.2 K ohms 10% 1/2 Watt 
2.2 megohms 10% Vs Watt 
330 ohms 10% Vs Watt 
5 K ohms (Vertical Linearity) 
7.5 K ohms 10% 10 Watts (Wirewound) 
560 ohms 10% 1/2  Watt 
560 ohms 10% 1/2  Watt 
5.6 K ohms 10% 1/2 Watt 
100 K ohms 10% 1/2 Watt 
50 K ohms (Horizontal Hold) 
47 K ohms 10% (/2 Watt 
1.2 K ohms 5% 1/2  Watt 
150 K ohms 10% 1/2  Watt 
470 K ohms 10% Vs Watt 
100 ohms 10% 1/2  Watt 
100 ohms 10% 2 Watts 
15 K ohms 10% 2 Watts 
17.5 K ohms 10% 10 Watts 

(Wirewound) 

3.3 ohms 10% 1/2 Watt 
100 K ohms 20% 1 Watt 
1 K ohm 10% 1/2 Watt 
500 ohms 20 Watts (Wirewound) 
500 ohms 20 Watts (Wirewound) 
2500 ohms 10% 25 Watts (Wirewound) 
6.8 K ohms 10% 1/2  Watt 
50 K ohms (Brightness) 
22 K ohms 20% V2 Watt 
47 K ohms 10% Vs Watt 
10 K ohms 10% 1/2 Watt 
39 K ohms 10% 1 Watt 
33 K ohms 10% 1/2 Watt 
1.8 megohms 10% 1/2 Wait 
1.8 megohms 10% 1/2 Walt 
2.2 K ohms 10% 1/2 Watt 
6.8 megohms 10% Vs Watt 
1 K ohm 10% 1/2 Watt 
2.2 K ohms 10% 1/2 Watt 
12 K ohms 10% 1/2 Watt 
68 K ohms 10% 1 Watt 
470 K ohms 10% 1/2 Watt 
330 K ohms 10% 1,2 Watt 
500 ohms 20 Watts (Wirewcund) 
82 K ohms 10% 1 Watt 
5.6 K ohms 10% 1/2 Watt 
2.5 megohms 30% 1/2  Watt 

(Focus Control) 
500 K ohms ( Tone) 

Vertical Integrator. Three 
resistors in. one unit, 
plus C40, C41, C42 

Filament Choke 
I.F. Coil 
Filament Choke 
I.F. Choke 
I.F. Coil 
Filament Choke 
I.F. Choke 
IF'. Coil 
Video Coil 120 uh 
Video Coil 600 uh 
4.5 Mc take-off Coil 
4.5 Mc take-off Coil 
Video Coil 190 uh ± 18 K ohms 
Video Coil 245 uh 
4.5 Mc Ratio Detector 
4.5 Mc Ratio Detector 

Vertical Yoke Coil 
Vertical Yoke Coil 
Horizontal AFC Coil 
Horizontal Linearity Coil 
Horizontal Width Coil 
Horizontal Yoke Coil 
Horizontal Yoke Coil 
I.E. Sound Trap 

Power Transformer 
Choke 
Horizontal Dell. Output Trans. 
Vertical Osc. Transformer 
Vertical Output Transformer 
Audio Output Transformer 
R.F. Unit & Tubes 

e John F. Rider 



R.F. UNIT 

CAPACITORS 
Symbol Description 

C201 800 mmf, GMV, Disc Ceramic 
on centershield assembly 

C202 1000 mmf GMV Ceramic 
C203 0.5-3 mmf Ceramic Trimmer 
C204 120 mmf 5% N750 Ceramic 
C205 100 mmf 20% N750 Ceramic 
C206 0.5-3 mmf Ceramic Trimmer 
C207 10 mmf 5% NPO Ceramic 
C208 10 mmf 5% N750 Ceramic 
C209 2.2 mmf :.L- .25 mmf 

N330 ± 500 Ceramic 
C210 20 mmf 10% NPO Ceramic 
C211 0.5-3 mmf Ceramic Trimmer 
C212 Fine Tuning Variable Capacitor 
C213 3-9 mmf Ceramic Trimmer 

C214 
C2I5 
C2I6 
C217 

800 mmf GMV Feed Thru 
Capacitors on Centershield 
Assembly 

C218 120 mmf 10% N750 Ceramic 
C219 1000 mmf GMV Ceramic 

Symbol 

RESISTORS 
Description 

R201 220 K ohms 20% 1/2 Watt 
R202 180 K ohms 10% V2 Watt 
R203 4.7 K ohms 10% V2 Watt 
R204 1.0 K ohm 20% 1/2  Watt 
R205 220 K ohms 20% V2 Watt 
R206 10 K ohms 10% V2 Watt 
R207 22 K ohms 20% 1/2  Watt 
R208 47 K ohms 20% V2 Watt 
R209 10 K ohms 10% 1/2  Watt 
R210 10 K ohms 10% 1/2 Watt 
R211 15 K ohms 20% V2 Watt 

Symbol 

COILS 
Description 

L201 Antenna Section, separate for each channel 
L202 Antenna Section, separate for each channel 
L203 R.F. Section, separate for each channe] 
L204 R.F. Section, separate for each channe] 
L205 R.F. Section, separate for each channel 
L206 Heater Choke 
L207 Neutralizing Con-
L208 Heater Choke 
L209 Tuned I.F. Coil 

MISCELLANEOUS 
Description 

Tube-6BK7/6BQ7 
Tube-6I6 

Model Model 
17T9 17T6 

Part No. Part No. Description 

92.544 92.498 
92.367 92.367 
92.381-1 92.381-1 
92 114 92.-114 
97 339 97.339 
97.484 97.454 
97.488 97 457 
97 487 97.456-1 

142.94 142.94 
142 93 142 93 
142.91 142.91 
142.92 142.92 
107 46 107.46 
102.700 92 375 
62 389 

Safety Glass 
Bottom Plate for Cabinet 
Escutcheon 
Escutcheon Mtg. Spring 
Grille Cloth 
Cabinet 
Cabinet Back 
Mask 
Knob-Outside Shalt 
Knob-Inside Shaft 
Knob-Channel Selector 
Knob-Fine Tuning 
Speaker 
Nameplate 
Nameplate Mtg Bracket 

Picture Tube 
Ion Trop 
Focaliser 

Model 
17C2 

Part No. 

Model 
17C4 

Part No. Description 

92.517 92 463 
92.518 92 474 
92.504- I 92.504-1 
92 114 92.114 
97 468 97.418 
97.453 97.407 
97.466 97.466 
97.465-2 97 417-1 

142.94 142.94 
142 93 142 93 
142.91 142.91 
142.92 142 92 
107.47 107 47 
92.375 92 375 

Safety Glass 
Bottom Plate for Cabine! 
Escutcheon 
Escutcheon Mtg Spring 
Grille Cloth 
Cabinet 
Cabinet Back 
Mask 
Knob- - Outside Shah 
Knob- Inside Shaft 
Knob-Channel Selecto' 
Knob- Fine Tuning 
Speaker 
Nameplate 

When Electromagnetic Focus Kinescope is Used 

ALL MODELS 

I7BP4 
112.23 
112.26 

When Electrostatic Focus Kinescope is Used 

ALL MODELS 

Picture Tube 
Ion Trap 
Centering Magnet 

17HP4/171W4 
112.39 
112 37 

ALL OTHER PARTS, ORDER ACCORDING TO MODEL NUMBER OF RECEIVER. 

AA 

R 201 
220K 

8 

IO 

r-

C213 
3-9 

6BK7/61307 
R.F. AMP 

C201 
800 

R20 
180K 

L 207 

R208 

C 214 
800 

- 2.2 

47K 

Ise+ 

C215 
800 

A . G.C. 
WHITE 

I. ALL CAPACITANCE 

2. R201 8 R202 MAY 

3. INTERCHANGE OF 

REALIGNMENT OF 

1-1 

I 11.. 203 

I l C205 5 
 I 3 10 

L 2041 

R 204 
I K 

,R203 
1 o 4.7K 

ci 

cil 

I 1C208 

I I T 
2  
04 • 

L2051)% C2I1  
c) 

I 

FINE C212 
TUNING -F. 

R.F TEST POINT 

1,X6_46,0770.A_ 
O. 

L 208 

C.? 

IC 207  
10 --1-••  

C 2 1 6 
800 

• V 
HTR. il+(R.F.) 
BLACK BLUE 

VALUES STATED IN MMF. 

BOTH BE CODED 220K, BUT ARE SELECTED 

TUBE TYPE IN R.F. AMPLIFIER REQUIRES 

C 203,C 206, 6 C 213. 

SCHEMATIC R.F. UNIT 

C217 
800 

R209 
10K 

B+ ( MIXER) 
RED 

L209 C218 
120 

I 5K 

Ere.e 
OUTPUT 

3
9
d
 A
l
 V
G
V
A
 

s, 
:43 
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MODELS 17C2, 17C4 

ALL VOLTAGES MEASURED WITH RESPECT TO 
CHASSIS WITH A VACUUM TUBE VOLTMETER. 
ADJUST PICTURE TO NORMAL HEIGHT AND 
WIDTH. TUNE IN AN UNUSED CHANNEL AND 
DISCONNECT ANTENNA. SET CONTRAST AND 
BRIGHTNESS CONTROLS AT MAXIMUM COUNTER-
CLOCKWISE POSITION. WITH 117 V A.C. INPUT, 

VOLTAGES SHOULD HOLD WITHIN 20%. 

SPEAKER T7 

DIRECTION OF ARROWS AT CONTROLS 
INDICATE CLOCKWISE ROTATION. 

ALL CONDENSERS IN MMF UNLESS 
OTHERWISE SPECIFIED. 
K• 1000 IX 

CONNECT TO ANTENNA TERMINAL 
FOR OPERATION ON INDOOR ANTENNA. 

  BUILT-IN 
  CABINET ANTENNA 

25.25 brc 
LE INPUT 4  

R F. UNIT 

LO 9+4 

F1L.• 

10 

RI 47. 
RE 

20 

C 20A 

Il 
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.77 

C 2 

A 

R 24 
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- _  

.005 ror 1 
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i I 
1 
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.005m .005rw .00 22ir ' 

1 
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9 

C 30 
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SI 
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ALL VOLTAGES MEASURED WITH RESPECT TO 
CHASSIS WITH A VACUUM TUBE VOLTMETER. 
ADJUST PICTURE TO NORMAL HEIGHT AND 
WIDTH. TUNE IN AN UNUSED CHANNEL AND 
DISCONNECT ANTENNA. SET CONTRASTAND 
BRIGHTNESS CONTROLS AT MAXIMUM COUNTER-
CLOCKWISE POSITION WITH 117 V A.0 INPUT, 
VOLTAGES SHOULD HOLD WITHIN 20% 

DIRECTIJN OF ARROWS AT CONTROLS 
INDICATE CLOCKWISE ROTATION. 

ALL CONDENSERS IN MMF UNLESS 
OTHERWISE SPECIFIED 

Kw 1000 31 

23 25 on 
IF INPUT   
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2412 

HIGH VOLTAGE WARNING 
Operation of this receiver outside its cabinet or with covers removed involves 
a shock hazard from the power supplies. No work should be attempted on 
this receiver by anyone not thoroughly familiar with the precautions neces-
sary when working on high voltage equipment. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Extreme care must be used in handling the picture tube. The tube is highly evacu-

ated and, due to its large size, is subjected to a considerable amount of atmospheric 
pressure. The handler should wear safety goggles and gloves for protection. Avoid 

nicking or scratching the glass by rough contact with other objects. 

Before removing the picture tube, discharge the capacitor formed by the inner and 
outer aguadag coatings on the tube by shorting the anode contact on the side of the 
tube to the outer surface with a well insulated piece of wire. 

Channel 
Number 

3 

4 

5 

6 

7 

8 

10 

1 1 

12 

13 

GENERAL INFORMATION 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Frea. Mc. Freq. Mr Freq. Mc. Freq. Mc. 

54-60 55.25 59.75 81.35 

60-66 61.25 65.75 87.35 

66-72 67.25 71.75 93.35 

76-82 77.25 81.75 103.35 

82-88 83.25 87.75 109.35 

174-180 175.25 179.75 201.35 

180-186 181.25 185.75 207.35 

186-192 187.25 191.75 213.35 

192-198 193.25 197.75 219.35 

198-204 199.25 203.75 225.35 

204-210 205.25 209.75 231.35 

210-216 211.25 215.75 237.35 
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MODELS DL21T 21C2, 21T 24T2 

TUNING RANGE: Channels 2 through 13. 

SOUND RATIO DETECTOR FREQUENCY: 4.5MC. 

SOUND IF FREQUENCY: 4.5MC. 

PICTURE IF FREQUENCY: 26.1MC. 

ANTENNA: -Built-in-Antenna- with provisions for 

connection of external antenna where necessary. 

EXTERNAL ANTENNA IMPEDANCE: Balanced 

300 ohms. 

POWER SUPPLY: 117 volts, 60 cycles A.C. 

POWER CONSUMPTION: 250 watts. 

AUDIO OUTPUT: 3.2 watts. 

INSTALLATION INSTRUCTIONS 

SHIPPING BLOCK 

The shipping block and bolt located on the top rear inside 

portion of the cabinet must be removed when the receiver 

is installed Model 2IC2 only 

RECEIVER LOCATION 

The receiver muy be placed anywhere in the room, but for 

greatest satisfaction it should be located: 

1. Away from any bright light that may fall directly on the 

screen or be reflected from it. This includes windows and 

lamps. Some illuminatioh in the room, off to one side, is 

desirable, however, to prevent eye-strain. 

2. To provide comfortable viewing and ease in operation. 

3. At least one inch away from a wall to allow for cabinet 

ventilation. This is very important. 

ANTENNAS 

The choice of a television antenna depends entirely upon 

the location (...f the receiver with respect to all television 

station transmitting antennas in any locality. Maximum pick' 

up is obtained when the receiving antenna is directly in 

line of sight with the transmitting antenna. 

"BUILT-IN-ANTENNA" 

The receiver is normally shipped with the FADA built-in-

antenna connected. This antenna is a stationary folded dipole 

which is used for both the high and low frequency channels. 

It is fastened to the top underside of the cabinet, and con. 

nected to the antenna terminals on the back of the cabinet. 

When this antenna is used, the following requirements should 

be observed for best reception: 

I. In order to get maximum performance and satisfactory 

pictures from the "BUILT-IN-ANTENNA," ample signals from 

the television station must be present at the location of the 

receiver. Normally, the strength of the signals will vary 

throughout the room in which the receiver is located. For 
this reason, better pictures will be obtained if the receiyer is 

tried in all possible locations in the viewing room and is 

then placed where the clearest pictures are received from 

all stations. Avoid large metallic objects, such as radiators, 

metal panels, etc. 

2. Lamps, vases. chid metallic objects, when placed on top 

of the receiver, may effect the efficiency of the "BUILT-IN-

ANTENNA." 

3. The Fada -BUILT-1N-ANTENNA" will give satisfactory 

reception in strong signal areas; but if the receiver is 

located in a fringe or weak signal area. an outdoor antenna 

is recommended. 

OUTDOOR ANTENNA 

The "BUILT-IN-ANTENNA" must be disconnected from the 

antenna terminal strip before connecting the outdoor antenna 

leads. It is immateiial which lead is connected to which 

terminal. 

TUBE COMPLEMENT 

Symbol 

VI 

V3 

V4 

V5 

V6 

V7A 

V7B 

V8 

V9A 

V9B 

VIO 

VII 

V12 

V13 

V14 

V15 

V16 

V17 

VISA 

V18B 

V19 

V20A 

V203 

V21 

V22 

Tube Used 

6BQ7 or 6BK7 

616 

6CB6 

6CB6 

6CB6 

V2 6AL5 

1/2  6AL5 

6AG7 or 12BY7 

1/2 r2AU7 

V2 12AU7 

6AL5 

6SN7-GT 

6CD6-G 

6W4-GT 

1B3-GT 

654 

5U4-G 

5U4-G 

1/2 6SN7 

1/2 6SN7 

6K6-GT 

1/2 6T8 

V2 6T8 

6AU6 

21EP4, 21AP4 

or 24AP4 

Casoode RF' Amplifier 

Osc. Mixer 

1st IF 

2nd IF 

3rd IF 

Video Detector 

A.G.C. 

Video Output 

Sync. Separator 

Sync. Clipper 

Hor. Phase Detector 

Hor. Osc. & Discharge 

Hor. Output 

Damper 

High Voltage Rectifier 

Vertical Output 

Low Voltage Rectifier 

Low Voltage Rectifier 

Vertical Osc. 

Sync. Inverter 

Audio Output 

Audio Amplifier 

Ratio Detector 

Ratio Dei. Driver 

Picture Tube 

OPERATING INSTRUCTIONS 
Meter to Figure 11 

(1) Turn OFF-ON SOUND volume control clockwise about o half 
turn. This turns the receiver on and sets the sound volume to 

a reasonable level. 

(2) Allow a brief worm-up period. 

(3) Set Station Selector to desired channel. 

(4) Adjust the Fine Tuning control to where music or speech is 

heard, assuming that the station is broadcasting. 

(5) Turn picture control fully counter clockwise. 

(6) Turn the brightness control fully clockwise and then slowly 

counter clockwise until light is just visible on the screen. 

(7) Turn the picture control clockwise until activity or a definite 

form is just noted on the screen. Do not advance control any 

further until steps 8, 9, and 10 are completed. 

(8) If the pattern is moving up or down adjust Vertical control 

until pattern is stationary in vertical direction. 

(9) If picture appears as black and white diagonal lines or seems 

to be moving sideways, adjust Horizontal control until a proper 

picture is obtained. 

(10) Readjust Fine Tuning control for best picture. 

(11) Adjust Picture control until picture is suitable for brightness and 

contrast. If the control is advanced to maximum clockwise posi-

tion, overloading of the picture will occur on strong signals. 

This will be noted by excessive contrast, bending of picture 

and raspy noise in the sound output. When this occurs rotate 

the picture control slowly in a counter clockwise direction until 

the picture and sound distortion disappears. The brightness and 

details of a picture are controlled by the Brightness and 

Picture knobs. Adjust Tone Control for desired sound quality. 

(12) Recheck the Fine Tuning control for best picture. 

NOTE: If any difficulty is experienced with steps number 8 or 9, 

turn the PICTURE control 14 turn counter clockwise, readjust the Fine 

Tuning control and then repeat these adjustments. 

If the receiver has been in previous operation and no controls dis-

turbed except for turning the on- off knob to "off" position, then 

subsequent operation should require the previous steps 1 through 3 

and, if necessary, steps 13 and 14 as follows: 

(13) Adjust the FINE TUNING control for best picture quality. Re-

adjust the SOUND volume control to desired level. 

(14) Adjust PICTURE and BRIGHTNESS controls to obtain desired 

level of contrast and brightness. 

FINE 
TUNING 

PICTURE 
CONTRAST 

TONE --

VERTICAL 

HOLD 

VERTICAL 
HOLD 

CHANNEL 
SELECTOR 

VOLUME 
SWITCH 

— BRIGHTNESS 

-101___ HORIZONTAL 

,' J HOLD 
21C2 - 24T2 

TONE 
PICTURE CHANNEL 
CONTRAST SELECTOR 

HORIZONTAL BRIGHTNESS 
HOLD 

VOLUME 
& SWITCH 

21T - DL21T 

to 

9 

FINE 
TUNING 

FIG. 1. OPERATING CONTROLS 

SERVICE ADJUSTMENTS 

The receiver is completely adjusted at the factory, so nor-

mally none other than the front panel operating instructions 

need be followed to put the receiver in operation. However, 

to provide for any misadjustment of the service controls due 

to handling, the following instructions are in order. 

ION TRAP. FOCUSER AND DEFLECTION YOKE 

ADJUSTMENTS 

Before any adjustments can be made the back of the cabinet 

will have to be removed. Remove all screws holding back 

cover to cabinet, and pull cover away from cabinet. Since 

the power cord circuit is broken by the interlock when the 

cabinet back is removed, an extra television power cord 

will be necessary to make a power connection to the receiver. 

A mirror placed in front of the receiver will help in making 
the adjustments. 
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ION TRAP ADJUSTMENTS 

Turn on the receiver and switch to one of the television 
channels not in use in your area. With the brightness control 
in the maximum clockwise position and the picture control 
fully counter-clockwise adnist the ion trap by moving it 
forward or backward at the base of the tube, at the same 
time rotating it slightly around the neck of the cathode rcry 
tube for the brightest raster on the screen. Reduce the bright-
ness control setting until the raster is just visible on the 
screen, readjust the ion trap for maximum brilliance. Adjust 
the focuser adjustment control (shown in Figure 2, 3 or 4) 
until the line structure of the raster is clearly visible. Read-
just the ion trap for maximum raster brilliance. The final 
touches of the adjustment should be made with the brightness 
control at the maximum position with which good line focus 
can be maintained. 

FOCUSER MAGNET ADJUSTMENT 

The focuser magnet should be adjusted so that there is 

HORIZONTAL FREQUENCY 
CONTROL 

A.G.0 SWITCH 

BACK COVER 

FOCUS 

HORIZONTAL DRIVE 

TUBE SOCKET 

ON TRAP 
HEIGHT 

VERTICAL LINEARITY 

WIDTH 

DEFLECTION YOKE 
PLUG 

CHASMS MOUNTING 
BOARD BOLT 

A C INTERLOCK 

4fec cilAssds mamma 
BOARD BOLT 

—POWS CENTERING 
PLATE 

^ME 

24T2 

approximately one-eighth inch of space between the rear 

shell of the deflection yoke and the front face of the focuser 

magnet. This spacing gives best average focus over the 

face of the tube. 

The axis of the hole through lhe focuser magnet should be 

parallel with the axis of the cathode ray tube neck. See 

Figure 2, 3 or 4. 

NOTE: The cardboard insert between the focuser magnet and 

the neck of the cathode ray tube must not be removed. 

DEFLECTION YOKE ADJUSTMENT 

If the lines of the raster are not horizontal or squared with 

the picture mask, loosen the yoke centering wing screw 

(shown in Figure 2, 3 or 4) and rotate the yoke until this con-

dition is obtained. Tighten the wing screw making sure the 

deflection yoke is as far forward on the neck of the cathode 

ray tube as possible. 

OCUSER 

YOKE CENTERING 
ADJUSTMENT 

HORIZONTAL LINEARITY 
(LOCATES IN BACK OF 

Hem VOLTAGE HOuSINO) 

CATHODE RAY TUBE 
MOUNTING BOARD 

BOLTS ( 51 

CHASSIS MOUNTING 
BOARD BOLT 

TUBE ',PUNTING 
BLOCKS (2) 

FIG. 2. SERVICE ADJUSTMENT AND CONTROLS 

POLYETHYLENE 

COLLAR 

CENTERING ADJUSTMENTS 

No electrical centering controls are provided. Centering is 
accomplished by means of a separate plate on the focus 
magnet as shown in Fig. 2, 3 or 4. The centering plate has 
a locking screw which must be loosened before centering. 
Up and down adjustment of the plate moves the picture 
side to side and sidewise adjustment moves the picture 
up and down. 
If a corner of the raster is shadowed, check the position of 
the ion trap. Reposition the ion trap within the range of 
maximum raster brightness to eliminate the shadow and 
recenter the picture by adjustment of the focus centering 
plate. In no case should the ion trap be adjusted to cause 
any loss of brightness since such operation may cause im-
mediate or eventual damage to the cathode ray tube. In 
some cases it may be necessary to shift the position of the 
focuser magnet in order to eliminate a corner shadow. 

SERVICE CONTROL 
ADJUSTMENTS 

With the deflection system in proper mechanical align-
ment, the service controls may be adjusted. The mechani-
cal adjustments ordinarily will not require further atten-
tion until the cathode ray tube is replaced. Normal picture 
contrast and brightness should be maintained during ad-
justments. Using a test pattern from a local television 
station, make the service control adjustments as follows: 
(Refer to Figure 2, 3 or 4.) 
I. Set the horizontal and vertical hold controls on the 
front panel for a steady test pattern. If horizontal syn-
chronization cannot be effected within the normal range 
of the horizontal hold control, set the control in the center 
of • its range and adjust the horizontal frequency coil for 
a steady picture. This screw driver adjustment is reached 
from the top rear section of the chassis. 
2. Set the picture control on the front panel to minimum, 
counter-clockwise, and advance the brightness control on 

CHASSIS MOUNTING 
BOARD BOLT 

A G C SWITCH • 

HORIZONTAL 
FREQUENCY 
CONTROL 

BACK COVER— 

HORIZONTAL DRIVE 

TUBE SOCK( T 

ION TRAP 

HEIGHT 

C INTERLOCK 

1 

VERTICAL LINEARITy - P-m• 

WIDTH 

DEFLECTION YOKE 
PLUG 

CHASSIS MOuNT ING 
BOARD BOLT 

FOCUS CENTERING 
PLATE 

21C2 

YOKE -FOCUSER 

the front panel clockwise to maximum. Fully open the 
horizontal drive trimmer adjustment located on the center 
rear apron of chassis. If no vertical white line appears in 
the center of the test pattern, leave it at full drive and 
proceed to the next step. If a vertical white line does ap-
pear in the center of the test pattern, gradually tighten up 
on the trimmer screw until the white line is eliminated. 
Insufficient horizontal drive will cause the raster to fall 
short of filling the mask horizontally or cause the picture 
to lack the brilliance normally obtained with a correct 
adjustment. 
3 Reset the picture control for the desired picture con-
trast. If necessary, readjust the brightness control for a 
most desirable picture. 
4. Set the width coil screw-driver adjustment so that the 
test pattern fills the horizontal dimensions of the cathode 
ray tube mask. A minor adjustment of the focuser center-
ing plate may be necessary to recenter the pattern. 
5. Set the horizontal linearity coil screw-driver adjust-
ment so that the test pattern is symmetrical from left to 
right. A slight readjustment of the horizontal drive may 
be necessary after making this adjustment. 
6. Set the height control on the rear apron of the chassis 
so that the test patern fills the vertical dimensions of the 
cathode ray tube mask. A minor adjustment of the focuser 
centering plate may be required to recenter the pattern. 
7. Set the vertical linearity control on the rear apron of 
the chassis for a symmetrical test pattern in the vertical 
dimensions. A slight' readjustment of the height control 
may be 'required after making this adjustment. 
8. Set the brightness and picture controls for a normal test 
pattern and adjust the focus adjustment until the fine hor-
izontal line structure of the raster is clearly visible over 
the picture area. The control should be turned through 
the correct point several times so that optimum focus is 
obtained. 

YOKE CENTERING 
ADJUSTMENT 

HORIZONTAL LINEARITY 
c,oc•Tto me• 
MIGIN VOLTAS! .OUS.el 

FIG. 3. SERVICE ADJUSTMENTS AND CONTROLS 
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FIG. 4. SERVICE ADJUSTMENTS AND CONTROLS 

211 DL21T 

TO REMOVE FRONT SAFETY GLASS ON 
MODEL 21T ONLY 
The front glass may be removed to allow cleaning of its 
rear face and of the picture tube face. 
The top edge of the glass fits into a groove on the inside 
surface at the top of the cabinet. The bottom edge rests on 
a metal bracket attached to the cabinet. The bracket is 
covered by a snap-on decorative plate. 
Place fingers over top and bottom of the decorative plate 
and pull. The nameplate will snap off to expose two 
screws in the bracket. Press bracket in towards cabinet 
with one hand and remove the two screws with the other 
hand. After removing screws, hold the bottom edge of the 
gloss with flee hand. Remove bracket. While holding 
glass at bottom allow it to slide down gently, until its top 
edge comes below cabinet top. With other hand grasp top 
edge of glass and remove glass from cabinet. 

TO REMOVE FRONT SAFETY GLASS ON 
MODEL DL21T ONLY 
The top edge of the glass fits into a groove on the inside 
surface at the top of the cabinet. The bottom edge of the 
glass fits into a groove on the inside surface at the bottom 
of cabinet and rests on a push-up bar which passes 
through the bottom ( near front and center) of the cabinet. 
A screw holds this push bar to the underside of the cabi-
net bottom. 
Move cabinet forward until the felt feet at the front portion 
of the cabinet bottom just touch the edge of the table The 
front edge of the cabinet will overhang the table. There 
will now be sufficient room to reach the screw holding the 
push bar to the bottom of the cabinet. 
Place one hand on the top portion of the safety glass. With 
the free hand remove the screw holding .the push bar. 
%toe the free hand on glass next to the other hand. Press 
gently forward and down on glass which will slide down 
to expose top edge. Grasp top edge with either hand and 
bring glass out and then up from bottom groove. 

ALIGNMENT 
GENERAL 
If the receiver must be aligned or some portion serviced, 
the chassis must be removed first and separately from the 
kinescope. ( See figures 2, 3, or 4.) To remove the chassis, 
remove the knobs from the front panel, remove all screws 
holding back cover to cabinet and pull cover away from 
cabinet to disengage interlock. Disengage the kinescope 
socket, the kinescope high voltage lead, the yoke plug, 
and the speaker plug. Remove the two screws holding the 
antenna terminal strip to the top of the cabinet. 
For Models 21T and DL21T, remove the four chassis mount-
ing bolts from the underside of the cabinet, ( See Figure 4) 
and slide the chassis back out of the cabinet. 
For Model 21C2 remove the two bolts on the back top and 
bottom of the chassis mounting board. A third bolt which 
runs through the bottom board underneath the front of the 
chassis must be loosened. ( This bolt is used to align the 
control shafts with the holes on the front panel.) Slide 
chassis board with chassis out of the cabinet. ( See Fig. 3) 
For Model 24T2 remove the two bolts on the back top and 
bottom and one bolt on the top front of the chassis mount-
ing board, ( See Figure 2) and slide the chassis mounting 
board with the chassis out of the cabinet. 
To remove the kinescope on Models 21C2 and 24T2 re-

move the bolts ( four on 2IC2 and three on 24T2) holding 
the tube mounting board to the cabinet. For the 24T2, also 
remove the kinescope holding blocks. Slide the complete 
assembly out of the cabinet. 

To remove the kinescope on Models 21T and DL21T place 
the cabinet front down and remove the four bolts holding 
the yoke mounting board. Lift the yoke mounting board 
off the tube, being careful not to exert any force on neck 
of tube, and then loosen the two screws holding the kine-
scope holding strap to free tube. Kinescope can then be 
lifted free from cradle. Warning: Do not attempt to lift 
kinescope by grasping neck of tube. 

EQUIPMENT REQUIRED 

BF SWEEP GENERATOR meeting the following requirements: 
(a) Frequency Ranges 

18 to 30 mc 10 mc sweep width 
40 to 90 mc 10 mc sweep width 
170 to 225 mc 10 mc sweep width 

(b) Output adiustable with at least 1 volt maximum. 

(c) Output constant on all ranges. 

(d) "Flat" output on all attenuator positions. 

OSCILLOSCOPE 

VERT 
INPUT\ 

HORIZ 
/INPUT 

.002 MINE 

500i 
Kn. I 
POT 

_J 

RECEIVER 
OUTPUT 

SWEEP 
GENERATOR 

INTERNAL 
SWEEP OUTPUT 

• 

INPUT 

FM. 5. SWEEP SETUP 

EXTERNAL PHASING 

If the sweep generator does not have an internal blanking 
control or a phasing control, then it will be necessary to 
connect a phasing network between the sweep output of the 
sweep generator and the horizontal input to the oscilloscope. 
See Fig. 5 SWEEP-SET-UP EXTERNAL PHASING. 

CATHODE RAY OSCILLOSCOPE preferably one with a wide 
band vertical deflection, input calibrating source, and a low 
capacity probe. 

SIGNAL GENERATOR to cover all IF frequencies of from 
4.5mc to 28mc and all picture and sound carrier frequencies. 

ELECTRONIC VOLTMETER of Junior "Voltohmyst" type and 
a high voltage multiplier probe for use with this meter to 
permit measurements up to 20KV. 
Bias supply made of batteries to give 4.5 volts. 

ORDER OF ALIGNMENT 

Sound Ratio Detector. 

Sound IF Transformers. 

Picture IF Transformers (preliminary and flat topping). 

Oscillator and RF sections. 

PRECAUTIONS 

Before proceeding with /F Alignment, the following precau-
tions should be observed: 

Disconnect the antenna. Set picture control for minimum. 

Remove R.F. unit bottom shield. Remove channel 11 oscillator 
coil section. This is the coil strip nearest the Lne-tuning 

control. Short the coil nearest the oscillator tuning slug, by 
soldering a bare wire across the coil terminals. Use extreme 
care so as not to short the oscillator coil to any other coil 
and also not to deform any of the coils. Reinsert channel 11 
oscillator coil section and set R.F. unit to channel 11. Now 
the local oscillator is deactivated and you may proceed with 
the alignment without interference from local television 
stations. 

©John F. Rider 
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For all IF Alignment, insert a 47K ohm resistor in series with 

the VTVM probe; also. a 47K ohm resistor should be inserted 

between the take-off point and the oscilloscope lead for 

decoupling. 

SOUND RATIO DETECTOR AND IF ALIGNMENT 

I. Connect probe of the VTVM to the diode plate of the 

ratio detector tube V2013 (6TB, pin 2). Common to ground. 

See Figure 11. 

2. Connect high side of the signal generator to the grid of 

the ratio detector driver. V21 (6AU6, pin 1). Common to 

ground. See Figure 11. 

3. Tune the signal generator to exactly 4.5mc and attenuate 
the generator so it does not exceed 8 volts on the VTVM. 

4. Peak L16 bcttom core (FIG. 11) lar maximum. 

5. Peak L17 top core (FIG. 12) for maximum. 

6. Adjust attenuator of signal generator to give exactly eight 
volts on the VTVM. 

7. Move prcbe of VTVM to junction of R28, C31 and C29. 
(FIG. 11). 

8. Adjust L17 top core (FIG. 12) for exactly 4 volts on the 
VTVM. 

9. Move signal generator to video output tube V8 (6AG7, 
pin 4) (FIG. 11) and repeat steps number 1 and 3 

10. Peak LI2 bottom (FIG. 11) and L13 top (FIG. 12) for 
maximum. 

II. Repeat with care steps 1-3-4-5-6-7-8. 

ALTERNATIVE PROCEDURE FOR STEPS 6-7-8: 

1. Connect common lead of VTVM to junction of R29 and 

R30 (FIG. 11). 

2. Connect probe of VTVM to junction of R28, C31, and C29. 

(FIG. 11). 

3. Adjust L17 top (FIG. 12) for zero reading on the VTVM. 

12. Connect detector probe shown in figure 6 between 
kinescope cathode (junction of R37 and R38) and ground. 

13. Rotate the contrast control to its maximum clockwise posi-
tion. Connect probe of VTVM to detector. 

14. Adjust L12 (bottom slug) for minimum output on VTVM. 

40  
TO CATHODE 
OF KINESCOPE 

4 0 
TO RECEIVER 
GROUND 

1N34 

2.2 MEG. 

10 MEG T 
TO VTVM. 

OIMF 

FIG. 6. DETECTOR PROBE 

le• 

PICTURE IS. (ROUGH ALIGNMENT) 

I. Connect the bias battery as shown in fig. II. The negative 

side of the bias battery to the junction of Ré, R5, and C81, 

and the positive side to ground. Disconnect the white wire, 

that goes to the center terminal of the AGC switch (S2), from 

the junction of R8, R5, and C81. Connect the output of the 

signal generator between the test point on the R F. unit (see 

fig. 12) and ground. 

2. Connect the probe of the VTVM to the junction of LI1 and 

R16 (fig. 11). Common to ground. 

3. Set the signal generator to 21.6 mc. and adjust L25, co-

channel sound trap, (fig. 12) for minimum output on VTVM. 

4. Reset the signal generator to 23.25 mc. Adjust the output 

of the signal generator for approximately 2.5 volts on the 

VTVM. 

5. Peak first Picture I.F. coil (located on R.F. Unit) and the 

third Picture I.F. coil L6 (fig. 12) for maximum. Maintain ap-

proximately 2.5 volts on the VTVM by adjusting the generator 

output. 

6. Reset signal generator to 25.7 mc. 

7. Peak second Picture I.F. coil L3 and the fourth Picture I.F. 

coil L9 (fig. 12) for maximum. 

PICTURE IF. (FLAT-TOPPING) 

1. Remove signal generator and VTVM. 

2. Connect the sweep generator between the R.F. teat point 

and ground. 

3. Connect the oscilloscope probe to the junction of L11 and 

RI6. 

4. Connect the hot side of the signal generator to the chassis 
side apron nearest the first I.F. stage. Leave the ground side 

disconnected. 

5. With most sweep generators, there is enough output to 

give an I.F. response curve of sufficient height on the oscillo-

scope. If there is insufficient output use 3 volts bias instead 

of 4.5 volts. In adjusting the output of the sweep generator, 

make sure you do not overload the I.F.'s. This can be ascer-

tained by noticing that the relative shape of the I.F. response 

does not change with small variations in sweep generator 

output. 

6. Set the signal generator to 26.1 mc. and advance the 

output until a marker pip is visible on the Picture I.F. curve 

on the oscilloscope. Be careful not to distort the I.F. curve 

by advancing the generator output too far. AdJust L3 and L9 

so that the marker pip is at the 50% point. See Fig. 7 Picture 

I.F. curves and Markers. 

7. Set the signal generator to 22.7 mc. Adjust the first Picture 

I.F. coil (located on the R.F. Tuner) and L6 so that the marker 

pip is at the 50% point. See Fig. 7. 

8. Repeat steps 6 and 7 until an acceptable curve is achieved 

22.7MC 
50% 

121.6 MC 21.6 MC 

26.1 MC 

DO% 
22.7MC 
50 % DIP 

FIG. 7. TYPICAL PICTURE 
LF. CURVES AND MARKERS 

OSCILLATOR AND R.F. ALIGNMENT 

The R.F. Unit is a turret type tuner with separate coil seg-

ments for each channel. Normal channel sequence is pro-

gressive in a clockwise direction covering channels 2 to 13. 

The R.F. amplifier is of the cascade type utilizing a 6807 or 

6BK7. The converter stage utilizes a 616. 

OSCILLATOR ALIGNMENT 

It should be posstble to tune in all channels with the fine 

tuning control C212 (see figs. 11 and 12) in the middle third 

of its range. When V3 ages. the oscillator may shift slightly 

in frequency requiring adjustment If V3 is defective and must 

be replaced, several tubes should be tried to find one that 

requires the least oscillator adjustment. 

II an accurately calibrated signal generator that covers all 

the R.F. frequencies is available then continue with step I. 

If not go on to step 10. 

I. Remove tube shield on 616. V3. 

2. Modify a tube shield which will fit snugly over the 616 

and still remain ungrounded. 

3. Remove shorting wire from channel 11 oscillator coil and 

replace segment and R.F. unit bottom shield. 

4. Turn channel selector to channel 12. 

S. Set generator to the oscillator frequency which is 231.35 

mc." for channel 12. 

6. With reference to figure 8 connect the generator to one 

of the 10 mmt capacitors and connect the other 10 mmf capaci-

tor to the ungrounded tube shield over the 616. Connect 

remaining terminal on probe to vertical input on oscilloscope. 

7. Set fine tuning control C212 (fig. 12) to center of its range. 

Adjust C2I 1 for zero beat pattern on the oscilloscope screen. 

(The oscillator coil slug which is accessible from the chassis 

front apron should be in its mechanical mid-position. If the 

slug should fall in during adjustment, the oscillator coil 

segment will have to be removed from the turret housing, 

the little wire spring which normally fils into the slug threads 

lifted up, and the slug brought forward to its mean position.) 

8. Reset the generator for the oscillator frequency of channel 

11. Adjust the oscillator coil slug for zero beat on the oscillo-

scope screen. Use a non-metallic screw-driver in adjusting the 

oscillator coil slug. 

9. Repeat step 8 for the remaining channels, making sure 

the signal generator is set for the proper frequency on each 

channel. 

When an accurately calibrated generator is not available, 

then oscillator alignment can only be accomplished when the 

local T.V. transmitters are on the air. 

10. Remove bias battery and replace AGC lead to junction 

of R8. R5, and C81 (fig. 11). 

11. Set fine tuning control C212 (fig. 12) to center of its range. 

12. Rotate channel selector control to one of the local T.V. 

stations and adjust the oscillator coil slug, which is acces-

sible from the front chassis apron (fig. 12), for best picture. 

13. Check remaining local stations by iotating the channel 

selector switch to, each channel in turn and adjusting the 

oscillator slug tor beet picture. 

14. If on one or two of the channels you do not have enough 
oscillator range, readjust C211 and repeat steps 12 and 13. 

It is possible to adjust the oscillator channel slugs without 
removing the chassis from the cabinet. The slugs are made 
accessible by removing the channel selector and fine tuning 
knobs and by moving the escutcheon plate to one side. Use 
a long thin fibre or bakelite screwdriver for making adjust-
ments. 

UNGROMDFD 6.14 1,14CLD 
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FIG. 8. 
RS. ALIGNMENT 

I. Reconnect bias battery as in step 1. Picture I.F. (Rough 
alignment). Disconnect white AGC wire. Set bias for 3 volts. 

2. Connect oscilloscope through 10,000 ohms to test point on 
R F. Unit. Connect sweep generator to antenna terminals. If 
the sweep generator is not terminated for balanced 300 ohms, 
insert the network shown in fig. 9 below. 

101 «rt. 

SWEEP G(MERA 
OUTPUT 
75..) 

TO ANTENNA INPUT 

TERMINAL S OÇ 
RECEIVER ( 300/U 

FIG. 9. 
3. Set fine tuning control at approximately the midpoint of 
its tuning range and rotate channel selector to channel 12. 

4. Adjust sweep generator to channel 12 and loosely couple 
signal generator to sweep generator in order to obtain pic 
tare carrier and sound carrier markers. 

5. Adjust C206, C203, and C213 for flat top response curve. 
See figure IQ for acceptable R.F. passbcmds. 

6. Check remaining channels. If the response curves ob-
tained on any channel is not acceptable, it might be neces-
sary to return to channel 12 and make a compromise of its 
response. If one channel is extremely out, that coil section 
should be repaired or replaced. It is not necessary to remove 
the tuner from the chassis in order to repair or replace a coil 
section. 
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MODELS DL21T, 21C2, 21T, 24T2 

"POWER PLUS" SWITCH. ITS FUNCTION AND USE 

The new Fada television receiver with -Power Plus- control 
has been designed for optimum performance in all areas. 
This has been achieved by the utilization of two types of 
automatic gain control (AGC) circuits. The AGC circuit in 
use is controlled by the AGC -Power Plus- switch loca'ed 
on the rear apron of the receiver chassis. 

In normal or strong signal areas, the AGC switch is rotated 
to its maximum clockwise position. This introduces a peak 
detector type of AGC which is fast acting. has good limiting 
and prevents overloading, all of which are desirable features 
for superior reception in these areas. 

In weak and noisy signal areas, the AGC switch is rotated 
tc its maximum counterclockwise position. This introduces an 
average detector type of AGC which is completely immune 
to the impulse type of noises prominent in weak signal areas. 
Another desirable feature of this type of AGC for weak 
signal areas is that a lower value of bias is developed for 
a fixed signal strength, thereby giving better noise factor 
and superior contrast. These characteristics give a picture 
which has a minimum of snow, which is free of noise, and 
which is free of horizontal and vertical sitter. 

SERVICE SUGGESTIONS 

No Raster on Kinescope 

Incorrect adjustment of ion trap magnet. 
Defective Kinescope. 
No high voltage. Check VII, V12, VI3, V14. Check all 
voltages and waveforms associated with these tubes. 
Incorrect setting of horizontal drive control (C61). 

Check fuse Fl. 

Horizontal Deflection Only 

Check VIS. V18A. T5, T6, L18, LI9, 860 and R68 
Check voltage and waveforms on grids and plates of V15, 
V18A. 

Poor Horizontal Linearity 

Check V12, V13, L21, L23, L24, C65 and C66. 

Small Baste' 

Low B or low line voltage. 
Check VIS and V17. 

Raster-No Sound No Picture with Control Over Brightness 
Check V4. V5, V6, V7, V8 and their associated circuos 

Check R. F. Unit. 

Rosier - No Sound No Picture and No Control Over 
Brightness 

Check 130 volts supply and R95. 

Raster Picture and No Sound 

Check VI9, V20 A and B, V21. 
Check alignment of L12, 1.13, L16, and LI7. 

Poor or No Horizontal Sync. 

Check for gassy Kinescope. 

Check V9. VIO, VI813 and their associated circuits. 

Poor or No Vertical Sync. 

Check V9. VI 813 and their associated circuits. 

Picture Smear 

Check Video peaking coils L10, L!1, L14, and LIS. 
Check V7, V8, and their associated circuits. 
Check video I. F. Alignment. 

Arcing in High Voltage Supply 

When replacing a component in the high voltage suppl} 
all soldered connections should be made round so that 
there are no sharp ends. This will eliminate any oossi-
bility of corona. 
4.5 mc Beat in Picture 

Check L25, L12. L13 and their associated circuits. 

Check alignment of 125, L12, L13. 

LIST OF PARTS - R.F. UNIT 

CAPACITORS 
Symbol Description 

C201 800 mmf. GMV, Disc Ceramic 
on centershield assembly 

C202 1000 mmf GMV Ceramic 
C203 0.5-3 mmf Ceramic Trimmer 
C204 120 inmf 5% N750 Ceramic 
C205 100 mmf 20% N750 Ceramic 
C206 0.5-3 mnd Ceramic Trimmer 
C207 10 mmf 5% NPO Ceramic 
C208 10 mmf 5% N750 Ceramic 
C209 2.2 mmf ± .25 mmf 

N330 ± 500 Ceramic 
C2I0 20 mmf 10% NPO Ceramic 
C211 0.5-3 mmf Ceramic Trimmer 
C212 Fine Tuning Variable Capacitor 
C213 3-9 mmf Ceramic Trimmer 

C214 
C215 
C216 
C217 

C218 
C219 

800 mmf GMV Feed Thru 
Capacitors on Centershield 
Assembly 

120 mmt 10% N750 Ceramic 
1000. mmf GMV Ceramic 

Symbol 

RESISTORS 
Description 

8201 220 K ohms 20% 1/2 Watt 
8202 180 K ohms 10% V2 Watt 
8203 4.7 K ohms 10% V2 Watt 
8204 1.0 K ohm 20% V2 Watt 
8205 220 K ohms 20% V2 Watt 
8206 10 K ohms 10% V2 Watt 
R207 22 K ohms 20% V2 Watt 
8208 47 K ohms 20% V2 Watt 
8209 10 K ohms 10% V2 Watt 
R210 10 K ohms 10% 1/2 Watt 
R211 15 K ohms 20% V2 Watt 

Symbol 

COILS 
Description 

L201 Antenna Section. separate for each channel 
L202 Antenna Section, separate for each channel 
L203 R.F. Section, separate for each channel 
L204 R.F. Section, separate for each channel 
L205 R.F. Section, separate for each channel 
L206 Heater Choke 
L207 Neutralizing Coil 
L208 Heater Choke 
L209 Tuned I.F. Coil 

MISCELLANEOUS 
Description 

Tube--68K7/613Q7 
Tube-- 616 

LIST OF PARTS 
Symbol Part No. Description 

RI 32.11 10K 10% 1/2 W. 

82 32.67 330 10% V2W. 

R3 32.197 47 10% 1/2 W. 

84 32.173 470 20% 1/2 W. 

85 32.67 330 10% 1/2 W. 

R6 32.2 100 10% 1/2 W. 

R7 32.2 100 10% V2W, 

88 32.77 8.2K 10% 1/2 W. 

89 32.197 47 10% V2W, 

RIO 32.2 100 10% V2W, 

R11 32.126 5.6K 10% V2W, 

R12 32.118 120 10% 1/2 W. 

813 32.11 10K 10% V2W. 

R14 32.2 100 10% V2W. 

t115 32.103 39K 10% 1W. 

R16 32.77 8.2K 10% 1/2 W. 

R17 32.33 1 megohm 10% 1/2 W. 

818 32.35 680K 10% V2W. 

R19 32.33 1 megohm 10% 1/2W, 

820 52.64 750 tapped at 250 (Contrast) 

821 32.125 82 10% 1/2 W. 

822 32.103 39K 10% 1W. 

R23 32.660 39K 10% 2W, 

824 32.660 39K 10% 2W, 

825 117.80 5K 10% 10W. W.W. 

R26 32.15 47K 10% 1/2 W. 

R27 32.74 4.7K 10% 1W. 

R28 32.12 15K 10% 1/2 W. 

829 32.13 22K 10% V2W. 

R30 32.13 22K 10% V2W. 

R3I 52.64 500K (Volume) 

832 32.99 10 megohm 20% 1/2 W. 

R33 32.18 220K 20% 1/2 W. 

834 32.92 470K 10% 1/2 W. 

.R35 32.115 680 10% 1W. 

836 32.399 470 10% 1W. 

R37 32.92 470K 10% 1/2 W. 

838 32.205 330K 10% V2W, 

839 52.70 50K (Brightness) 

R40 32.183 22K 20% 1/2 W. 

R41 32.208 1.8 meqohm 10% 1/2 W. 

R42 32.14 33K 10% 1/2 W. 

R43 32.11 10K 10% 1/2 W. 

844 32.15 47K 10% 1/2 W. 

845 32.103 39K 10% 1W. 

R46 32.208 1.8 megohm 10% 1/2 W. 

847 32.46 6.8 megohm 10% VriN. 

848 32.60 2.2K 10% 1/2 W. 

849 32.8 IK 10% V2W. 

850 32.60 2.2K 10% 1/2 W. 

851 32.142 12K 10% 1/2 W. 

852 32.411 68K 10% IW. 

R53 32.89 100K 10% V2W. 

R54 32.89 100K 10% 1/2 W. 

855 32.98 4.7 megohm 10% V2W. 

•856 32.13 22K 10% V2W. 

'R57 32.77 8.2K 10% 1/2 W. 

• R58 32.77 8.2K 10% V2W. 

859 32.147 1.5 megohm 10% 1/2 W. 

R60 52.66 I megohm (Vertical Hold) 

861 32.15 47K 10% 1/2 W. 

R62 32.34 2.2 megohm 10% V2W. 

863 32.33 I megohm 10% 1/2 W. 

864 52.24 2.5 megohm (Height) 

865 32.142 I2K 10% 1/2 W. 

R66 32.34 2.2 megohm 10% V2W. 

867 32 67 330 10% V2W. 

Symbol Part No. 

R68 52.68 

869 32.15 

870 117.81 

R71 32.18 

872 32.18 

873 32.68 

R74 32.68 

875 32.8 

876 32.92 

877 32.126 

878 32.265 

879 32.15 

880 32.89 

R81 52.66 

882 32.90 

R83 32.202 

884 32.92 

R85 32.655 

886 32.2 

R87 32.635 

888 117.71 

890 32.137 

891 32.373 

R92 117.74 

893 117.74 

R94 117.74 

R95 117.83 

R100 32.10 

8101 32.660 

R117 32.412 

8118 32.126 

8120 52.70 

•R56 .} 
'R57 167.1 
858J 

Cl 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

CIO 

C11 

C12 

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C21 

C22 

C23 

C24A 

C248 

C24C 

C25 

C26 

17.44 

17:44 

17.45 

17.106 

17.44 

17.106 

17.130 

17.127 

17.44 

17.44 

17.44 

17.44 

17.106 

17.106 

17.44 

17.131 

12.49 

17.44 

17.79 

12.72 

12.49 

17.108 

17.107 

22.80D 

22.80D 

22.ÉIOD 

17.59 

17.105 

Description 

5K ( Vertical Linearity) 

47K 10% 1/2 W. 

7.5K 10% 10W. W.W. 

220K 20% V2W. 

220K 20% 1/2 W. 

560 10% 1/2 W. 

560 10% 1/2 W. 

1K 10% V2W, 

470K 10% 1/2 W. 

5.6K 10% 1/2 W. 

1.5K 5% 1/2 W. 

47K 10% 1/2 W. 

100K 10% 1/2W. 

50K (Horizontal Hold) 

150K 10% 1/2 W, 

3.9K 10% 1/2 W. 

470K 10% 1/2 W. 

15K 10% 2W. 

100 10% V2W, 

100 10% 2W. 

17.5K 10% 10W. W.W. 

5.1 10% 1/2 W. I.R.C.-W.W. 

100K 20% 1W. 

500 10% 20W. W.W. 

500 10% 20W. W.W. 

500 10% 20W. W.W. 

2500 10% 25W, W.W. 

6.8K 10% 1/2 W. 

39K 10% 2W, 

82K 10% 1W. 

5.6K 10% 1/2 W. 

500K ohms (Tone) {Vertical Integrator. 
Three Resistors in one unit, 
plus C50, C51, C52. 

.005 mf GMV Disc 500V. 

.005 mf GMV Disc 500V. 

1500 mmf 20% 500V.Ceramic 

120 mmf 20% sonv. Ceramic 

.005 mf GMV Disc 500V. 

120 mmf 20% sou. Ceramic 

47 mmf 10% NPO 500V. Ceramic 

2 mmf 10% 500V. Ceramic 

.005 mf GMV Disc 500V• 

.005 mf GMV Disc 500V. 

.005 mf GMV Disc 500V. 

.005 mf GMV Disc 500V. 

120 mmf 20%500V. Ceramic 

120 mmf 20%500V. Ceramic 

.005 mf GMV Disc 500V. 

3 mmf 20% 500V. Ceramic 

.1 mf 20% 200V. 

.005 ml GMV Disc 500V. 

5 mmf 10% 500V Ceramic 

.01 mf 20% 400V. 

.1 mf 20% 200V. 

680 mmf 20% 500V Ceramic 

470 ritml 10%500V. Ceramic 

25 mf 450V. Electrolytic 

80 mf 350V. Electrolytic 

10 mf 350V. Electrolytic 

2 mmf 20% 500V. Ceramic 

39 mmf 20%500V. Ceramic 

V
C
I
V
A
 
O
Z
-
Z
 l
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Symbol Part No. 

C27 17.80 

C28 17.125 

C29 12.71 

C30 22.70 

C31 12.72 

C32 12.68 

C33 12.82 

C34 22.66 

C35 12.68 

C36 12.60 

C37 12.75 

C38 12.67 

C39 12.82 

C40 17.80 

C41 12.92 

C42 17.109 

C43 17.109 

C44 12.72 

C45 17.132 

C46A 22.81 

C468 22.81 

C46C 22.81 

C46D 22.81 

C47 22.85 

C48 12.75 

C49 12.67 

*C50 12.86 

*C51 12.68 

•C52 12.68 

C53 12.83 

C54 12.68 

C55 12.67 

C56 12.77 

C57 17.113 

C58 17.69 

C59 17.123 

C61 132.18 

C62 17.129 

C63 22.56 

C64 12.66 

C65 1177 

C66 12.67 

C67 17.116 

C68A 22.79 

Œ8B 22.79 

C69 22.82 

C70 17.136 

C71 17.136 

C80 17.35 

C81 17.44 

C83 17.123 

C85 12.68 

*C50) 
C51 167.1 
C52) 

L2 37.89 
L3 37.99 
L4 37.89 

Description 

.01 mf GMV Disc 350V. 

620 mmf 10% 350V. Ceramic or Mica 

.0039 mf 20% 400V. 

I mf 150V. Electrolytic 

.01 mf 20% 400V. 

.005 mf 20% 400V. 

.02 mf 20% 400V. 

25 mf 50V. Electrolytic 

.005 mf 20% 400V. 

.1 mf 20% 600V. 

.1 mf 20% 400V. 

.05 mf 20% 400V. 

.02 mf 20% 400V. 

.01 mf GMV Disc 500V. 

.5 mf 20% 200V. 

1000 mail 10%500V. Ceramic 

1000 mmf 10% sow . Ceramic 

.01 mf 20% 400V. 

43 mml 5% 1500V. Mica 

20 mf 450V. Electrolytic 

20 mf 450V. Electrolytic 

20 mf 450V. Electrolytic 

100 mf 50V. Electrolytic 

40 mf 350V .. Electrolytic 

.1 mf 20% 400V. 

.05 mf 20% 400V. 

.002 mf 20% 400V. 

.005 mf 20% 400V. 

.005 mf 20% 400V. 

.005 mf 20% 600V. 

.005 mf 20% 400V. 

.05 mf 20% 400V. 

.25 mf 20% 400V. 

3900 mmf 5% 500V. Silver Mica 

330 mmf 10% 500V. Silver Mica 

270 mmf 10% 500V. Mica 
25.280 mmf Ceramic Trimmer 

100 mmi 10% 1000V. Mica 

5 mf 50V. Electrolytic 

.05 mf 20% 600V. 

.25 mf 20% 400V. 

.047 mf 20% 400V. 

500 mmf 20KV. H.V. Condenser 

50 mf 475V. Electrolytic 

40 mf 475V. Electrolytic 

40 mf 450V. Electrolytic 

.01 mf GMV Disc 500V. 

.01 mf GMV Disc 500V. 

6800 mmf 20% 350V. Ceramic 

005 mf GMV Disc 350V. 

VO mmf 10% 500V. Mica 

.005 20% 400V 

Vertical Integrator, Three 
Capacitors in One Unit 
Plus R56, R57, R58. 

Filament Choke 
I.F. Coil 
Filament Choke 

Symbol Part No. 

L5 37.197 
L6 37.99 
L7 37.89 
L8 37.197 

L9 37.99 

LIO 37.234 

L11 37.235 

L12 37.252 

L13 37.252 

L14 37.236 

L15 37.237 

L16 37.253 

L17 37.253 

L18 37.265 
L19 37.265 
L20 37.233 
L21 37.244 
L22 37.248 

L23 37.265 
L24 37.265 

L25 37.268 

TI 

T2 

14 

15 

16 

T7 

Model 
DL21T 
Part No. 

92.537 
92.538 
92.381-1 
92.114 
97.339 
97.472 
97.474 
97.481 
142.94 
142.93 
142.91 
142.92 
107.46 
92.375 

112.23 
112.38 

Model 
24T2 

Part No. 

92.502 
92.500 
92.504-1 
92.114 
97.461 
97.455 
97.460 
97.459-1 
142.94 
142.93 
142.I 
142.92 
107.53 
92.375 

112.23 
112.38 

42.61 

42.56 

37.264 

42.53 

42.65 

42.57 

42.71 

Model 
2yr 

Part No. 

92.533 
92.367 
92.381-1 
92.114 
97.339 
97.473 
97.485 
97.483 
142.94 
142.93 
142.91 
142.92 
107.46 
92.375 
102.701 
62.389 
112.23 
112.38 
97.482 

Model 
21C2 

Part No. 

92.403 
92.474 
92.504-1 
92.114 
97.394 
97.360 
97.379 
97.469 
142.94 
142.93 
142.91 
142.92 
107.47 
92.375 

112.23 
112.38 

Description 

I.F. Choke 
I.F. Coil 
Filament Choke 
I.F. Choke 
I.F. Coil 
Video Coil 120uh 
Video Coil 600uh 
4.5 Mc Take-Off Coil 
4.5 Mc Take-Off Coil 
Video Coil 190uh 18K-R 
Video Coil 245uh 
4.5 Mc Ratio Detector 
4.5 Mc Ratio Detector 
Vertical Yoke Coil 

Vertical Yoke Coil 

Horizontal AFC Coil 

Horizontal Linearity Coil 

Width Coil 

Horizontal Yoke Coil 

Horizontal Yoke Coil 

I.F. Sound Trap 

Power Transformer 

Choke 

Horiz. Dell. Output Trans. 

Vert. Osc. Trans. 

Vert Output Trans. 

An idio Output Trans. 

R.F. Unit anti Tubes 

Description 

Safety Glass 
Bottom Plate for Cabinet 
Escutcheon 
Escutcheon Mtg. Spring 
Grille Cloth 
Cabinet 
Cabinet Back 
Mask 
Knob-Outside Shaft 
Knob-Inside Shaft 
Knob-Channel Selector 
Knob-Fine Tuning 
Speaker 
FADA Nameplate 
Decorative Nameplate 
Nameplate Mtg Bracket 
Ion Trap 
P.M. Focalizer 
Control Panel 

Description 

Safety Glass 
Bottom Plate for Cabinet 
Escutcheon 
Escutcheon Mtg. Spring 
Grille Cloth 
Cabinet 
Cabinet Back 
Mask 
Knob-Outside Shaft 
Knob-Inside Shaft 
Knob-Channel Selector 
Knob-Fine Tuning 
Speaker 
FADA Nameplate 

Ion Trap 
P.M. Focalizer 

AA 

R 201 
220K 

e r - 

L201 1 

9 

10 

68X7/68Q7 
R.F. AMP 

• .5-3 
C 203 

C201 
 BOO 

C2I3 
3-9 

R20 
180K 

6 
ri -1 

 e 
i D IL 203 

/5\4 5 17 C205 
.0  13 100 

C202 I rp41( 
 • 120 I el ', R2«7K 03 
C204 c, I 4. 

1000 L 2041 ,cz. 
/0  l _t_ 

L207 

C 214 

C209 
2.2 

R208 
47K 

ec, 
eL2 

+mom+ 

C215 
BOO 800 

A.G.C. 
WHITE 

R204 
1 K 

C 2 08 
1 10 T. 
I  I 2  

04 
I C21 ) 

20 

205 1,0 C211  if 

TtUNIÑG -T. C212 

R.F TEST POINT 

L208 R 209 

MIXER OSC 1. 
R02.1101_ 

,C 207 
10   

219 
1000 

10K 

C216 
800 

• • 
HTR. 84(R.F.) 
BLACK BLUE 

I. ALL CAPACITANCE VALUES STATED IN MMF. 

2 R201 a R202 MAY BOTH BE CODED 220K, BUT ARE SELECTED. 

3 INTERCHANGE OF TUBE TYPE IN R.F. AMPLIFIER REQUIRES 

REALIGNMENT OF C 203,C 206, C 213. 

SCHEMATIC R.F. UNIT 

C2:7 
eoo 

• 

8+ ( MIXER) 
RED 

L209 C218 

- 17-.1F 
OUTPUT 

R 211 
1 5K 

LZ
-
Zt

 3
9
V
d
 A
l
 V
C
I
V
A
 

ALL OTHER PARTS, ORDER ACCORDING TO MODEL NUMBER OF RECEIVER. 
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MODELS DL21T, 21C2 21T 24T2 

ALL VOLTAGES MEASURED WITH RESPECT TO 

CHASSIS WITH A VACUUM TUBE VOLTMETER. 
ADJUST PICTURE TO NORMAL HEIGHT AND 

WIDTH. TUNE IN AN UNUSED CHANNEL AND 

DISCONNECT ANTENNA. SET CONTRAST ANO SPEAK" " 

CLOCKWISE POSITION. WITH 117 V A.C. INPUT 

BRIGHTNESS CONTROLS AT MAXIMUM COUNTER-

VOLTAGES SHOULD FUR n WITHIN 20%, 

ORECTION OF ARROWS AT CONTROLS 
INDICATES CLOCKWISE ROTATION. 

K. 1000 
ALL CONDENSERS IN MW UNLESS OTHERWISE 
SPECFIED. 

CONNECT TO ANTENNA TERMINAL FOR 
OPERATION ON NDOOR ANTENNA. 

214-1- ed. 
CABINET ANTENNA  

• 23.25mc 
LE INPUT 4  

It F. UNIT 

20 SIF 

C140 

V4 
1 ST. I.F. 

6CB6 

10 K 

RI 

41 

.77 

47/I 

R3 

•=. 

V19 
AUDIO OUTPUT 

6K6GT 
flow 

11315 
440. 

R34 
470.n. 

C 33 
Alt 10 

470 K 
R$4 

16 kW 

- C85 

.005 

C 34 

R120 

500 K 
TONE   

CONTROLU_ 

L 2 
-=,111.71R1no. 

.005 
II: c 

31An 

L. - NI 11 4. •  
-  ITS r 

1 470.11. 

R 58 R /17 R 56 R 4 

8 2 K SI II 11K 

10043. 
R4 

V20A 
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6T8 
••17 

C4 
120 

• 

220 K 
533 X 

• „ 

10 Mee 
Rit 

npuL 

IMP I 
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.005 RIP 

•  
C31 - 
Olio/  

Et K 
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ti K 
RIO 

e 

$00K 00311 VI 
R31 -r-- cz, 

V20B 
RATIO DET. 

4- 6 T 8 

4.5 Ye 

1, L 

etL7WOri 

LIS 

V21 
RATIO DET. 
DRIVER 

6AU6 

• 

.08 kle 
1 . CO? 

4.7 K 

*IT 

2 ND. I.F. 

V5 6086  
C- 7 

5 47 

-7-

'o2 0. 25.7obc 

11c.3° 

...7Sv • 

47.11. 
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3 

• 4 

0053 

*le 
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3 Mr 330 11 
011 

.005 OFF 
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•11107 

ó + 
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00$ 10 

etr j RIO 
Co1 
12,5 

C111 

25.7« 

X - 
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l 005 us oo5 we oo2 NSF I VISA 
1 I 
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.005 NI 
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01 IS CRY Assn's, 

e ào 

1310 ro. o 

1.5 IIES 

R 59 

REG 

1140 

VERTICAL. 
MOLD 

CONTROL 

SWITCH 

Olt OFF 

47 K 

R SI 

0.1 NF 

1118V 

2.2 IREG 
RIO 

C70 

.01 10 

.04 we 

INTERLOCK 

I7 V. SO CYCLE 

SUPPLY 

I NE 0 
R43 

R 64 

2.3 NEC 

04111 I  

Cil 
.05/of 

VERTICAL OUTPUT 
6S 4 111.1.7 

T 6 

V 15 
Cé v  

âozioul 

0 

< 72. < 

VERTICAL 

UlEARTre 

CONTROL 

K 
RIS 

330n 

41 

NOWT 

CONTROL 

Ref 
47K 

VI6 
RECT. 

5U4 G 

2012I 

500.n. 
11113 

7.3 K 
R70 

sore 
C47 

2014F 
C46C 

R71 
2206 

672 

22C« 

ItO 

2600 n 
1, Me 

• C248 

;:s 80 11, 

1 

Lj 

C34 

.005 
NF 

HOR12. OSC Et DISCHARGE 

VII 

470K 

• 1 V 

C55 

05mi 

• 
.25», 

1.20 

6 5 n 

HORIZONTAL. 

FREQUENCY 

CONTROL 

6SN7 GT 

1.5 K 
R7I1 

C57 

3900 

4 

..4.11 V 

4711 
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• 

• 111V 

9 

LIS I 
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LIZ 

V8 
VIDEO OUTPUT 

6AG 7 8 
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Il 
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21 
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1111EG 
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=. 
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NO. CODE NO. 

13-G-114 105-2-81700 
13- G- 114A 105-2-81700 
13-G-117 105-2-81700 
13-G-118 105-2-82100 
13-G-124 105-2-82000 
13-G-125 105-2-81700 
13-G-122 105-2-82001 

DESCRIPTION 

17' Mahogany Table Model 
17" Mahogany Metal Table Model 
17' Mahogany Open Face Consollette 
21' Mahogany Open Face Console 
20" Mahogany Metal Table Model 
17' Ebony Metal Table Model 
20" Mahogany Open Face Console 

TELEVISION ALIGNMENT PROCEDURE 

Aligning a television receiver is an exacting pro-
cedure and involves the use of bench space, test equip-
ment and skilled personnel at the service shop, as well as 

the cost of making two trips to the customer's home. Be-
fore deciding that the chassis must be pulled and aligned 

at the shop, the serviceman should check these very 
common sources of trouble: 

I - The antenna and installation. 
2 - Front panel and rear chassis controls, including 

Picutre tube adjustments. 

3 - Reception on all available channels. 

4 - Tube failures. Substitute from your kit of known 

good replacements. 

5 - Visual inspection of underside of chassis for 
obvious faults, such as loose connections, etc. 

TEST EQUIPMENT REQUIRED FOR ALIGNMENT 

The equipment specified below is desirable, but in 

cases where this equipment is not available, it is possible 
to align the receiver by use of a 20 to 30 mc. modulated 
r-f signal generator, using the picture and speaker as in-
dication of alignment. 

1 - Signal Generator with an output variable between 
100 and 100,000 microvolts, and crystal con-

trolled or crystal-calibrated at the following 
frequencies: 

a- 4.5 megacycles 

b- 22.8 megacycles 

c- 25.4 megacycles 

d- 21.25 megacycles 

2 - DC Vacuum Tube Voltmeter with 5 volt and 10 
volt scales. 

3 - A pair of balanced (± 1%) 100K carbon resistcrs. 

TEST EQUIPMENT 

REQUIRED FOR SWEEP ALIGNMENT CHECK 

1 - R-F sweep generator with frequencies ranging 
from 40 to 220 megacycles, having sweep width 

of approximately 10 megacycles, and having ad-
justable output to approximately 0.1 volt. 

2 - Crystal-controlled or crystal-calibrated markers 
for the picture and sound carriers of each channel. 

3 - Cathode Ray Oscilloscope with good low fre-
quency response. 

CAUTION: THE SECOND ANODE LEAD .TO THE PIC-

TURE TUBE HAS A HIGH POTENTIAL. DURING THIS 
ALIGNMENT IT IS ADVISABLE TO REMOVE THE COLOR 

PLUG FROM ITS SOCKET, THUS ELIMINATING THIS 
HIGH VOLTAGE HAZARD. 

I.F. ALIGNMENT PROCEDURE 

1 - Connect "high" lead of signal generator to the 
test point located on the top of the 11E tener 

unit ( Refer to the R-F tuner location diagram 
located on inside of cabinet). Connect ground to 

chassis. 
2 - Connect DC VTVM lead (through 10K isolating 

resistor) to 4.7K diode load resistor (R 113); 
ground to chassis. Set VTVM to 5 volt scale, 
negative polarity. 

3 - Set I.F. generator to 25.4 megacycles with suf-
ficient output to read approximately 3 volts on 
the VTVM. 

4 - Carefully adjust L101 and L104 (see tube and 
tuner location) for maximum deflection on VTVM. 
Adjust sweep generator output to keep meter 

reading approximately 3 volts. 

5 - Set LE. signal generator to 22.8 megacycles with 
sufficient output to read approximately 3 volts 
on the VTVM. 

6 - Carefully adjust L404, L103 (see tube and tuner 
location) for maximum deflection on VTVM. Ad-
just signal generator output to ke•-p meter read-
ing approximately 3 volts. 

7 - Set I.F. signal generator to 21.25 megacycles, 
set VTVM to 10 volt scale (negative polarity), 
and adjust signal generator output for conven-
ient deflection on VTVM. 

8 - Adjust L114 for minimum deflection on VTVM. 

SWEEP ALIGNMENT CHECK 

Although not essential, a sweep alignment check is a 
desirable verification of good R-F and I.F. response. Pro-
ceed as follows: 

1 - Connect R-F sweep generator to antenna ter-
minals (antenna impedance 300 ohms.) 

2 - Calibrate oscilloscope for convenient 5 volts 

peak-to-peak vertical deflection (5 volts peak-
to-peak is approximately 1/4 of the peak-to-peak 
voltage of the 6.3V A.C. filament). 

3 - Connect vertical input of oscilloscope ( through 
10K isolating resistor) to 4.7 diode load resistor 
(R113); ground to chassis. Connect horizontal in-
put of oscilloscope to " scope' terminals of R- F 
generator; adjust for convenient horizontal sweep. 

4 - Set R-F sweep generator to channel 3, television 
receiver to channel 3, and if necessary, adjust 
sweep generator output, sweep width, and scope 
horizontal setting for convenient band-pass dis-
play having 5 volts vertical deflection as pre-
viously calibrated. ( If you must touch scope ver-
tical settings during these adjustments recali-
brate scope for 5 volts peak-to-peak as in step 2 
above). 

5 - Couple crystal- controlled R-F carrier markers 

very loosely to antenna terminals, adjust receiver 
FINE TUNING control till video carrier marker is 

1/2 down on curve. Turn up marker output till 
R-f sound carrier is visible on bandpass and ad-
just sound trap (L114) to minimize effect of sound 
carrier marker. 

6 - Check all channels as above. 

SOUND ALIGNMENT 

1 - Connect 4.5 megacycle signal generator to pin 2 
of 12BH7 (V7) video amplifier. 

2 - Connect DC V.T.V.M. lead to pin 7 of 6AL6 ( V9) 
ratio detector, negative polarity. 

3 - Adjust signal generator to precisely 4.5 mega-
cycles; adjust output to read approximately 5 
volts on V.T.V.M. 

4 - Adjust LI13 and bottom of T100 for maximum de-

flection on V.T.V.M. Keep V.T.V.M. reading be-
low 10 volts at all times. 

5 - Attach two series-connected 100K( ± 1%) resistors 
across R126 ( Ratio Detector Load Resistor). Con-
nect DC V.T.V.M. to center-tap of 1POK resistors, 
and connect ground wire of V.T.V.M. to junction 

of C119 and C120 (Audio Take-Off of T100). 

6 - Adjust top of T100 for zero reading on V.T.V.M. 

between a plus and a minus peak. 

VIDEO AMPLIFIER TRAP 

When necessary, the video amplifier 4.5 mc trap (L110) 
should be adjusted as follows: 

1 - Connect 4.5 mc signal generator 'high' lead to 
picture tube grid; ground to chassis. 

2 - Connect DC V.T.V.M. to pin 7 of 6AL5 (V9) 
ratio detector, 10 volt scale, negative polarity. 

3 - Adjust L110 for minimum deflection on V.T.V.M. 

11-F OSCILLATOR 

It all channels are not within range of FINE TUNING 
control, adjust two screws located in front of r-f tuner 

unit for adjustment of either low or high band. CAUTION:  
Do not touch adjustments on top  of r-f tuner unit, other 
than converter plate coil, L404, during IF Alignment. 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain sync, 
the horizontal oscillator should' be reset. To reset this 

screwdriver adjustment, set the horizontal hold control in 
the center of its range and sync the picture with the hori-
zontal A.F.C. adjustment screw. Check the hold control 

action on various channels and alter the screw adjustment 
as r„tquired to provide sync on all channels. 

DF:ELE(:TION YOlí E, ION ' I'll •11' AN I) FOCUS ADJIISTMENT 

Following is the proper procedure for adjusting the 
Deflection Yoke, Ion Trap and Focus. 

The receiver should be turned on but not connected 
to an antenna. These steps should then be taken in the 
following order: 

- The Deflection Yoke should be moved as far 

forward as possible on the neck of the CRT. 

2 - The Brightness control should be turned to max-
imum (clockwise) and the Contrast control should 

bc turned to minimum (counterclockwise). 

3 - The Ion Trap should be totated and at the same 

time moved forward and backward to find the 
position which produces the brightest raster on 
screen. 

4 - The Deflection Yoke should be rotated so that 

the top and bottom edges of the raster are parallel 
to the top of the chassis. 

5 - The Brightness control should now be reduced 
(ccw) to a point where the raster is slightly above 
normal brilliance. 

6 - With Brightness and Contrast controls at normal 
positions, adjust the Focus control (rear of 

chassis) for well-defined scanning lines. 

HEIGHT, WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture 
it is almost mandatory that a test pattern transmitted from a 

local station be used. It should also be remembered that in 
areas where more than one station is being received, that 
pictures transmitted from different sta:ions will vary slight-

ly in size. The smallest transmitted picture should be made 
to fill the area outlined by the mask. 

The Width control (rear of li.V. cage) should be ad-
justed to give a picture that will fill the mask horizontally. 

The Height and Vertical Linearity controls (both 
rear of chassis) should then be adjusted for a linear picture 
that will fill the mask vertically. 

PICTURE TUBE HANDLING PRECAUTIONS 

Thu picture tube encloses a high vacuum and with the 
large surfac• area of glass involved, the str sssss set 

up, particularly at th, front rim of the tube, are con-
siderable. An abnormal handling stress, accidental blow 
at a highly stressed surface, or even a scratch on the 

surface of the tube could cause it to implode or collaps• 
with destructive violence. 

HIGH VOLTAGE WARNING 

Operation of this receiver outside the cabinet or with 
covers removed involves o shock hazard from the re-
ceiver power supplies. Work on the receiver should not 
be attempted by anyone who is not thoroughly familiar 
with the precautions necessary when working on high 
vohoge equipment. 
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RESISTANCE MEASUREMENTS ON 105-2-82100 CHASSIS 

TUBE TUBE 

LOC. TYPE 
PIN NUMBERS 

1 2 3 4 5 6 7 8 9 

V 1 6BC5 150E 0 0 0 25K 25E 0 
V2 6J6 33E 23E 0 0 220K 15E 0 
V3 6CB6 132K 47 0.3 0 23E 23K 0 
V4 6CB6 148E 56 0.3 0 23E 23E 0 
V5 6C136 0.2 150 0.2 0 23K 23E 0 
V6 6A1.5 2.5 0 0 0 0 0 4.7K 
V7 12BH7 26E 4.7K 220 0 0 31E 1M Oto5K A 0 

V8 6AU6 100E 0 0 0 25E 125K 0 _ 
V9 6AL5 co w 0.6 0 0 0 47K 
VIO 6SQ7GT 0 10M 0 0 0 500E 0 0 
VI 1 6V6GT X 0 29K 29K 470E X 0 330 
V12 12BH7 31E 0.5M 2.7K 0 0 91E 11.5K 0 
V13 12BZ7 20K 2.2M 0 0 0 20E 4.7M 0 
V14 12BH7 216E 1.5M 3.3K 0 0 1.7M' 2.1M' 0 
V15 6AL5 3.4M 3.4M 0 0.6 22E 0 22E - 
V16 12BH7 32E 3.8M 1.8K 0.0 0.0 246E 100 to 1.8K 0 

105K G 
V17 6BQ6GT XX 0 X 36K 470E X 0 220 Plate 

204E 
V18 1X2A Hi-Voltage Rectifier Plate - 204K 
V19 6W4GT XX X 204E X 26K X 204E 204E - 
V20 5U4G X 26K X 100 X 100 X 26E - 
V21 21FP4 Pinl: 0; Pin2: 1M; Pin10: 500E; Pin 11: 370K to 270K c; Pin12: 0; 

Pin6: 210K 
NOTE: Resistances measured from Pin to ground with Phono-TV Switch, if any, 

in TV position. 
X. Indicates that pin is not used as terminal post for another part of the 

Circuit. 
XX. Indicates that pin is used as terminal post for another part of the 

Circuit. 
A Varies with contrast (picture) Settuig. 
C Varies with brightness setting. 
o Varies with linearity setting; reading given is nominal. 
• Varies with height setting; reading given is nominal. 
• Varies with • ertic al speed setting; reading given is nominal. 
G Varies with Horizontal Hold Control Setting. 

o 
o 
o 

TUBE SOCKET VOLTAGES - 105-2-82100 CHASSIS 

TUBE TUBE 
LOC. TYPE 

PIN NUMBERS 

1 2 3 4 5 6 7 8 9 

V 1 6BC5 - 1 0 
V2 6.16 120 75 
V3 6CB6 -0.4 0.6 
V4 6CB6 -0.4 0.6 
V5 6CB6 0 1.0 
V6 6AL5 0 0 
V7 12E1117 90 -0.4 

V8 6AU6 -0.5 0 
V9 6AL5 -0.5 - 0.5 
VIO 6SQ7GT 0 
Vii 6V6GT 
V12 12BH7 60 
V13 12BZ7 90 -0.8 
V14 12BH7 420 -. 3° 
V15 6AL5 12 - 12 
V16 12BH7 290 0.1 
V17 e 6BQ6GT - 20 0 
VI8 1X2A 
V19 6W4GT 320 0 
V20 5U4G 340 
V21 2IFP4 Pin 1:0; Pin2: 

o 
-1 
o 

20 

O 6.2 ac 105 105 0 
O 6.2 ac - 2.5 -4 

6.0 ac 0 120 120 0. 
6.0 tie 0 120 120 0 
6.1 ac 0 120 120 0 
O 6.3 sic 0 0 -0.4 

2.0 6.3 ac 6.3 ac 165 0.5 3.5 0 
to A 175 to A 40 to A 70 

O 6.3 tic 120 50 0 
5.5 ac 0 0 0 - 1.5 
O 0 0 85 6.3 ec 
200 210 0 0 6.3 ac 10 
20 0 0 20 -0.4 0 6.3 ae 
0 0 0 90 -0.9 0 6.3 tie 

22 ° 0 0 100 e -30 0 6.3 ac 
O 5.5 sc 0.1 0 0.1 

15 6.3 ac 6.3 ac 120 -5 15 0 
0 155 - 20 0 6.3 ac 15 

High - Voltage Rectifier 
525 0 310 0 525' 525' 

320 se 320 ac. 340 
3 to Pin10: 515; Pin 11: 40 to Pin 12: 6.3 ec; 
6; A 150: c 

NOTE: All voltages measured with V. T. V. M. from pin to ground with line 
voltage of 117V ac and antenna terminals shorted. Values are DC un-
less otherwise noted. The Phono-TV switch, if provided, is in the 
TV position. 
Á Varies with contrast (picture) setting. 
c Varies with brightnee• setting. 
o Varies with linearity setting. 
• Varies with Horizontal Hold setting. 
• Pins 7 and 8 are filament terminals. 
e Varies with height setting. 

RESISTANCE MEASUREMENTS ON 105-2-81700 and 105-2-82000 CHASSIS 

TUBE TUBE 

LOC. TYPE 
PIN NUMBERS 

1 2 3 4 5 6 7 8 9 

V 1 6BC5 150E 0 0 0 25E 25K 0 _ 
V2 6J6 33E 23E 0 0 220K 15K 0 - 
V3 6CB6 132E 47 0.3 0 23E 23E 0 - - 
V4 6C136 148E 56 0.3 0 23K 23K 
V5 6CB6 0.2 150 0.2 0 23E 23E 
V6 6AL5 2.5 0 0 0 0 0 4.7K 
V7 12BH7 26K 4.7E 220 0 0 31K 1M Oto5K A 0 
V8 6AU6 100E 0 0 0 25K 125K 0 _ 
V9 6AL5 co co 0.6 0 0 0 47K _ 
V10 6SQ7GT 0 10M 0 0 0 500E 0 0 
V11 6V6GT X 0 29K 29K 470E X 0 330 _ 
V12 12BH7 31E 0.5M 2.71 0 0 91K 11.5K 0 0 
V13 12BZ7 20K 2.2M 0 0 0 20K 4.7M 0 0 
V14 12BH7 2161 1.5M 3.3K 0 0 1.7M' 2.1M' 0 0 
V15 6AL5 3.4M 3.4M 0 0.6 22K 0 22E _ 
V16 12BH7 32K 3.8M 1.8K 0.0 0.0 246E 100 to 1.8E 0 

105K 4 
V17 6BQ6GT XX 0 X 36E 470K X 0 220 Plate.. 

204K 
V18 1X2A Hi-Voltage Rectifier Plate -• 204K 
V19 6W4GT XX X 204K X 26K X 20iK 204K _ 
V20 5U4G X 26E X 100 X 100 X 26K - 
V21 17HP4' Pinl: * Pin2: 1M; Pin10: 500E; Pin 11: 370K to 270K c; Pin12: 0; 

Pin6: 210K 
Resistances measured from Pin to ground with Phono-TV Switch, if any, 
in TV position. 
X. Indicates that pin ie not used as terminal post for another part of the 

Circuit. 
XX. Indicates that pin is used as terminal poet for another pert of the 

Circuit. 
A Varies with contrast (picture) Setting. 
• On 820 and 820-1 tube type is 20HP4A and Pin 6 = 210K 
c Varies with brightness setting. 
o Varies with linearity setting; reading given is nominal. 
• Varies with height setting; reading given is nominal. 
• Varies with vertical speed setting; reeding given is nominal. 
G Varies with Horizontal Hold Control Setting. 

o - - 
o - - 

NOTE: 

TUBE SOCKET VOLTAGES ON 105-2-81700 and 105-2-82000 CHASSIS 

TUBE TUBE 
LOC. TYPE 1 2 3 4 5 6 

PIN NUMBERS 

7 8 9 

V 1 6BC5 -1 0 0 6.2 ac 105 105 0 
V2 6J6 120 75 0 6.2 se - 2.5 -4 0 
V3 6036 -0.4 0.6 6.0 ac 0 120 120 0 
V4 6CB6 -0.4 0.6 6.0 ac 0 120 120 0 
V5 6CB6 0 1.0 6.1 tic 0 120 120 0 
V6 6AL5 0 0 0 6.3 ac 0 0 -0.4 
V7 12BH7 90 -0.4 2.0 6.3 ac 6.3 sr 165 0.5 3.5 0 

to A 175 to A 40 to A 70 
V8 6AU6 -0.5 0 0 6.3 sr 120 50 0 
V9 6AL5 -0.5 -0.5 5.5 ac- 0 0 0 - 1.5 
V10 eV/CT 0 -1 0 0 0 85 6.3 se 0 
V11 6V6GT 0 0 200 210 0 0 6.3 ac 10 
V12 12BH7 60 20 20 0 0 20 -0.4 0 6.3 tic 
V13 12BZ7 90 -0.8 0 0 0 90 -0.9 0 6.3 se 
V14 12BH7 420 -. 3° 22 ° 0 0 100 G -30 0 6.3 ac 
Vls 6AL5 12 - 12 0 5.5 ac 0.1 0 0.1 
V16 12BH7 290 0.1 15 6.3 ac 6.3 ac 120 -5 15 0 
V17 e 6BQ6GT - 20 0 0 155 - 20 0 6.3 sr 15 
V18 1X2A High - Voltage Rectifier 
V19 6W4GT 320 0 525 0 310 0 525' 525' 
V20 5U4G 340 320 se 320 sc. 340 
V21 17HP4 A Pia 1:0; Pin2: 3 to Pia10: 515; Pia 11: 40 to Pill 12: 6.3 sr; 

6; A 150; c 

NOTE: All voltages measured with V. T. V. M. from pin to ground with line 
voltage of 117V ac and antenna terminals shorted. Values ere DC un-
lean otherwise noted. The Phono-TV 'twitch, if provided, is in the 
TV position. 
A Varies with contrast (picture) setting. 
o On 820 and 820-1 tube type is 201IP4A and Pin 6 = 515V 
c Varies with brightness setting. 
o Varies with linearity setting. 
• Varies with Horizontal Hold setting. 
• Pins 7 end 8 are filament terminals. 
Varies with height setting. 

NO. 1 3-G-118 CODE NO. 105-2-82100 

The safety glass of this receiver is removable so 
that the face of the picture tube may be cleaned. To ac-
complish this remove power cord from wall socket. Remove 
the upper strip that holds the safety glass in place by re-
moving the five screws which secure the strip, supporting 
the safety glass so that it does not fall forward. Remove 
the safety glass by tilting it forward and lifting it out of 
the slot in the lower glass retaining strip. Be careful not 
to scratch or strike the surface of the picture tube with 
any object. Carefully clean face of picture tube and the 

inside surface of the safety glass with a soft, clean, dry 
cloth. DO NOT ATTEMPT TO REMOVE THE PICTURE 
TUBE MASK. Reassemble by inserting glass in slot of 
lower strip. Replace upper strip and tighten the screws se-
curely. 

ON-OFF-VOLUME 

PICTURE CONTROL 

I 
fi rest* n e 

-, . 
7 Ñ © 'CI r 7 

1..ab 

FRONT PANEL CONTROLS 
FINE TUNING 

CABINET PARTS REPAIR LIST 

CODE NO. 13-G-114 13-G- 114A 13-G-117 13-G-118 13-G-124 13-G-125 
PART NAME STOCK NO. 105-2-81700 105-2-81700 105-2-81700 105-2-82100 105-2-82000 105-2-81700 

Cabinet 
Trapdoor, Cover 
Trapdoor, Base 
Safety Glass 
Mask 
Glass Retainer Strip, (Upper) 
Glass Retainer Strip, (Lower) 
Back Cover 
Speaker 

Knob, Channel Selector 
Knob, Vernier 
Knob, On-Off-Volume 
Knob, Pix Control 
Knob, Phono-TV Switch 

A60168-1F 
A44101 
A4498 
A62290 
A62367-1 

A62452 
A5866 
5" PM 
A39242-1 
A39240-3 
A39241-1 
A39239-3 
A39249 

A60165- 1F A60170- 1F 
A44101 A44101 
A4498 A4498 
A62327 A62368 
- A62366-3 

A62329 A6242- 9 
A5866 A58124 
5" PM 8" PM 
A39242-1 A39242-1 
A39240-3 A39240-3 
A39241-1 A39241-1 
A39239-3 A39239-3 
A39249 A39249 

A60164-1F 
A44101 
A4498 
A62409 
A6 2424 
A62410-1 
A62427-1 
A62430 
A58129 
7-1/2 ° PM 
A39242-1 
A39240-3 
A39241-1 
A39239-3 
A39243 

A60 166-1F 
A44101 
A4498 
A62361 

A62360 A62329 
A5866 A5866 
5" PM 5" PM 
A39242-1 A39242-2 
A39240-3 A3924G-3 
A39241-1 A39241-2 
A39239-3 A39239-3 
A39249 A39249 

A601654F 
A44101 
A4498 
A62327 
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CODES 105-2-81700, -82000, -82001, -82100 

REPAIR PARTS LIST 

CAPACITORS 

SCHEM. 
LOC. CHASSIS • PART NO. DESCRIPTION 

C100 A190-133 
C101 A19147 

C102 A556-234 

C103 A190-133 
C104 A190-133 
C105 A19148 

C106 A20138 
C107 A19163 

C108 A556-233 

C109 A190-107 
C110 A555-10 1 

C111 A555-136 

C112 A194-160 
C113 A155-136 

C114 A555-100 

C115 A555-113 

C116 A194-160 
C117 A194-151 
C118 A19148 
C119 A556-236 

C120 A194-160 
C121 A20138 
C122 A194-156 
CI 23 A194-160 
C124 A194-155 
C125 A194-151 
C126 A20135 
C127 A194-145 
C128 A19177 

C200 A19106 

C201 A19106 

C202 A19109 
C203 A20144 

C204 A19109 
C205 A19109 
C206 A19109 
C207 A194-156 
C208 A190-137 
C209 A190-133 
C210 A194-155 
C211 A194-155 
C212 A192-163 
C2I3 A 194-159 
C214 A 194-156 
C215 A194-160 
C216 A20145 

C2I7 A20130 
C218 A194-160 
C219 A194-160 
C220 A194-155 
C221 A194-151 
C222 A194-151 
C223 A 194-155 
C300 A 194-145 
C301 A194-145 
C302 A194-151 
C303 A194-151 
C304 A194-160 
C305 A 195-261 

C306 A190-137 
C307 A190-133 
C308 A190-137 
C309 A1772 
C310 A20137 
C311 105-2-81700 A19172 
C311 10 5-2-82000 A19146 
C311 105-2-82100 A19145 
C3I2 A 194-160 
C313 A 19146 
C314 A194-160 
C315 Al 998-3 
C316 A194-162 
C317 A20147 
C3 18 A19180 

Mica 270 minf 500V ± 10% 
Ceramic; 1500 Tord Dual Disc 
(mnsul.) 

Ceramic Tubular; 680 golf 350V 
± 10% 

Mica 270 mmf 500V ± 10% 
Mica 270 mmf 500V ± 10% 
Ceramic; 1500 mmf Single Disc 
(Insu].) 

Electrolytic; 1 mid 50V. 
Ceramic 5000 mmf Dual Disc 
(Insu].) 

Ceramic Tubular; 510 mmf 500V 
+ 10% 

Mica; 22 mmf 500V ± 10% 
Ceramic Tubular 10 mmf 500V 
± 20% (Unineul.) 

Ceramic Tubular: 1000 mrnf 
350V ± 20% (Uninsul.) 

Paper; .05 mid 600V ± 20% 
Ceramic Tubular; 1000 rand 
350V ± 20% ( Uninsul.) 

Ceramic Tubular: 5 mmf 500V 
± 20% (Unin•ul•) 

Ceramic Tubular; 47 mm! 500V 
t 20% (Uninaul.) NPO 

Paper; .05 mid 600V ± 20% 
Paper; . 005 mid 600V ± 20% 
Ceramic; 1500 mm! Single Dilec 
Ceramic Tubular: 1000 tond 350V 
± 10% (Inimal.) 

Papen . 05 mid 600V ± 20% 
Electrolytic; 1 mid 50V 
Paper; . 02 mid 600V t 20% 
Paper; . 05 mid 600V ± 20% 
Paper; . 01 raid 600V t 20% 
Paper; . 005 mid 600V ± 20% 
Electrolytic; 10-10-10-mfd 450V 
Paper; . 001 mid 600V t 20% 
Ceramie Tubular; 6.8 mmf soov 
• 10% (Insul.) 

Paper . 01 mid 600V ± 20% 
(Phenolic Enclosed) 

Paner . 01 mid 600V t 20% 
(Phenolic Enclosed) 

Ceramic; 5000 mmf Single Disc 
Electrolytic; 40-40-20-20-mfd 
450V 

Ceramic 5000 mmf Single Disc 
Ceramic, 5000 mmf Single Disc 
Ceramic, 5000 rom( Single Disc 
Papfr; . 02 mid 600V ± 20% 
Mica: 390 mmf 500V ± 10% 
Mica; 270 mmf 500V ± 10% 
Paper; . 01 mid 600V ± 20% 
Paper .01 600V ± 20% mid 
Mica; 4700 mmf 500V ± 10% 
Paper; .035 mid 600V ± 20% 
Paner; .02 mid 600V ± 20% 
Paper; . 05 mid 600V t 20% 
Electrolytic; 10 rafd 250V 

Electrolytic; 100 mid 25V 
Paper; .05 mid 600V ± 20% 
Paper; .05 mid 600V ± 20% 
Paper; . 01 mid 600V ± 20% 
Paper; .005 mid 600V ± 20% 
Paper; .005 mid 600V ± 20% 
Paper; . 01 mid 600V ± 20% 
Paper; . 001 mid 600V ± 20% 
Paper; . 001 mid 600V ± 20% 
Paper; . 005 mid 600V ± 20% 
Palier; . 005 mid 600V ± 20% 
Paner; . 05 mid 600V ± 20% 
Silver Mica; 3900 mmf 500V 
± 5% 

Mica; 390 nad 500V ± 10% 
Mic a; 270 simf 500V ± 10% 
Mica; 390 mmf 500V ± 10% 
Trimmer; 25-280 mmf 
Electrolytic; 10 mid 25V 
Mica; 20 mmf 1soov t 20% 
Mica; 10 rami 2500V ± 20% 
Mica. 5 mmf 2500V ± 20% 
Paper; . 05 mid 600V ± 20% 
Mica. 10 rami 2500 V ± 20% 
Paper; .05 mfd 600V ± 20% 
Ceramic; 500 mmf 20 kv. 
Paper; . 1 mid 600V ± 20% 
Electrolytic; 25 mid 12V 
Mica; 220 mm! 1000V ± 10% 

RESISTORS 

SC HEM. 
LOC. CHASSIS • PART NO. 

R100 A231-1163 
11101 A231-1113 
R102 A231-1137 
R103 A231-1189 
11104 A231-1117 
R105 A231-1123 
R106 A23 1-1171 
R107 A23 1-1133 
R108 A231-1133 
R109 A23 1-1129 
11110 A23I-1197 
R111 A231-1177 
11112 A231-11 23 
R113 A231-1165 
11114 A231-1133 
R115 A231-1165 
R116 A232-1161 
11117 A23 1-1221 
R118 A231-1129 
R119 A231-1127 
R120 A233-74 
11121 A233- 1179-
R122 A231-1173 
RI 23 A23 1-1197 
11124 A231-1197 
R125 A231-1155 
R126 A231-1189 
H127 A231-1245 
R128 A231-1213 

R129 A231-1213 
R130 A232-1137 
R131 A21134-4 
R200 A23151 
R201 A21134-2 
R202 A231-1183 
R203 A231-1175 
R204 A231-1193 
11205 A231-1213 
R206 A23 1-1229 
R207 A23 1-1229 
R208 A231-1181 
R209 A231-1221 
R2I0 A231-1171 
R211 A231-1181 
R212 A231-1221 
11213 A231-1159 
R214 A231-1163 
H215 A231-1163 
R216 A231-1207 
R217 A2S1-11t-9 
R218 A232-127 
11219 A231-1189 
R220 A231-1213 
R221 A231-1225 
R222 A231-1155 
H223 A221-1189 
R224 A232-1201 
R225 A233-1161 

R226 A233-1161 
H227 A231-1229 
R228 A231-1185 
H229 A231-1207 
R230 A231-1221 
11231 A231-1181 
F1232 A231-1181 
H233 A231-1171 
R234 A231-1189 
H300 A21134-16 
H301 A233-1165 
R302 A233-1169 
11303 A231-1197 
11304 A231-1197 
11305 A23I-1213 
R306 A231-1233 
11307 A232-1181 
11308 A231-1167 
11309 A231-1155 
R310 A231-1205 
11311 A231-1213 
R312 A231-1197 
R313 A23I-1123 
R314 A233-1133 
14315 A231-63 
11316 A233-232 1 

R318 A232-1177 
R319 105-2-82100 A233-1165 

DESCRIPTION 

Carbon; 3900 Ohm 1/2% ± 10% 
Carbon; 33 Ohm 1/2% 7. 10% 
Carbon; 330 Ohm 1/2% ± 10% 
Carbon; 47K Ohm 1/2% ± 10% 
Carbon; 47 Ohm 1/2% ± 10% 
Carbon; 82 Ohm 1/2% ± 10% 
Carbon; 8200 Ohm 1/2W ± 10% 
Carbon; 220 Ohm 1/2W ± 10% 
Carbon; 220 Ohm 1/2W ± 10% 
Carbon; 150 Ohm 1/2W ±- 10% 
Carbon; 100k Ohm 1/2% t 10% 
Carbon; 15k Ohm 1/2% ± 10% 
Carbon; 82 Ohm 1/2W ± 10% 
Carbon; 4700 Ohm 1/2W ± 10% 
Carbon; 220 Ohm 1/2W ± 10% 
Carbon; 4700 Ohm 1/2W ± 10% 
Carbon; 3300 Ohm IW ± 10% 
Carbon; 1.0 Megohm 1/2% ± 10% 
Carbon; 150 Ohm 1/2W ± 10% 
Carbon; 120 Chm 1/2% t 10% 
Carbon; Ilk Ohm 2W ± 
Carbon; 18k Ohm 2W ± 10% 
Carbon; 10k Ohm 1/2W ± 10% 
Carbon; 100k Ohm 1/2W ± 10% 
Carbon; 100k Ohm 1/2% ± 10% 
Carbon; 1800 Ohm I/2W ± 10% 
Carbon; 47k Ohm 1/2W t 10% 
Carbon; 10 Megohm 1/2W ± 10% 
Carbon; 470k Ohm 1/2% ± 10% 

Carbon; 470k Ohm 1/2% ± 10% 
Carbon; 330 Ohm 1W -± 10% 
Wirewound 3250 Ohm 7W ± 10% 
Wirewound; 1.2 Ohm 1W ± 10% 
Wirewound; 60 Ohm 10W ± 10% 
Carbon; 27k Ohm 1/2W ± 10% 
Carbon; 12k Ohm 1/2% ± 10% 
Carbon; 68k Ohm 1/2W ± 10% 
Carbon; 470k Ohm 1/2W ± 10% 
Carbon; 2.2 Megohm 1/2W ± 10% 
Carbon; 2.2 Megohm 1/2W ± 10% 
Carbon; 22k Ohm 1/2W ± 10% 
Carbon; 1.0 Megohm 1/2W ± 10% 
Carbon; 8200 Ohm 1/2% ± 10% 
Carbon; 22k Obi- 1/2% ± 10% 
Carbon; 1.0 Megohm 1/2W ± 10% 
Carbon; 2700 Ohm 1/2W ± 10% 
Carbon; 3900 Ohm 1/2W ± 10% 
Carbon; 3900 Ohm 1/2W ± 10% 
Carbon; 270k Ohm 1/2W ± 10% 
Carbon; 6800 Ohm I/2W ± 10% 
Carbon, 1.8 Megohm ± 5% 
Carbon; 47k Ohm 1/2W ± 10% 
Carbon; 470k Ohm 1/2W ± 10% 
Carbon; 1.5-Megohm 1/2% ± 10% 
Carbon 1800 Ohm 1/2% ± 10% 
Carbon 47k Ohm 1W ± 10% 
Carbon; 150k Ohm 1W ± 10% 
Carbon; 3300 Ohm 2W e 10% 
Carbon; 3300 Ohm ± 10%' 
Carbon; 2.2 Megohm 1/2% ± 10% 
Carbon; 33k Ohm 1/2W ± 10% 
Carbon; 270k Ohm 1/2% ± 10% 
Carbon; 1.0 Megohm 1/2% ± 10% 
Carbon; 22k Oh.n 1/2% ± 10% 
Carbon; 22k Ohm 1/2W ± 10% 
Carbon; 8200 Ohm 1, 2% ± 10% 
Carbon; 47k Ohm 1/ ± 10% 
Wire wound 2250 Ohm 15% ± 10% 
Carbon; 4700 Ohm 2% ± 10% 
Carbon, 6800 Ohm 211 ± 10% 
Carbon, 100k Ohm 1/ ± 10% 
Carbon, 100k Ohm 1/2% ± 10% 
Carbon, 470E Ohm 1/2W ± 10% 
Carbon; 3.3 Megohm 1/2% ± 10% 
Carbon; 2e: Ohm 1W ± 10% 
Carbon; 5600 Ohm 1/2% ± 10% 
Carbon; 1800 Ohm 1/2% ± 10% 
Corbon; 220k Ohre l, W ± 10% 
Carbon; 470k Ohm 1/2% ± 10% 
Carbon; 100k Ohm 1/ 2% ± 10% 
Carbon; 82 Ohm 1/2W ± 10% 
Carbon; 220 Ohm 2% ± 10% 
Carbon; 0.56 Ohm 1/2% ± 10% 
Carbon; 1.0 Megohm 2W ± 20% 
(Allen Bradley) 

Carbon; 15k Ohm IW ± 10% 
Carbon; 4700 Ohm 2W ± 10% 

SCHEM. 
LOC. CHASSIS• 

1101 
L 102 
1103 
L 104 
11065 
L 10 

L107 
LL110108 
1109 

L111 
L1111132 

1114 
L200 1122001 2 

L203 105-2-81700 
1203 105-2-82000 
1203 105-2-82100 

L330001 [0  0o 5_2-817 
L t 

(105-2-82000J 
L301 105-2-82100 *28318-1 
L302 A28292 

CHOKES & COILS 

PART NO. DESCRIPTION 

A3392 
A28253 
A3392 
A3392 
A28253 
A28255-2 
A28255-1 
A28255-2 
A28255-1 
A28286 
A28255-1 
A28255-4 
A28286 
A28314 
A1406 
A28276 
A28276 
A28278-3 
A28322-1 
A28323-1 
A28263 

A28279-1 

Coil, Pie IF 
Choke, RF 
Coil, Pie IF 
Coil, Piz IF 
Choke, RF 
Coil, Peeking (White) 
Coil, Peaking ( lied) 
Coil, Peaking (White) 
Coil, Peaking (Red) 
Coil, 4.5 MC. Trap 
Coil, Peaking (Red) 
Coil, Peaking (Green) 
Coil, 4.5 MC Audio Takeoff 
Coil, 21.25 MC IF Trap 
Coil, Filter Choke 
Choke, Filament 
Choke, Filament 
Coil, Deflection Yoke 
Coil, Deflection Yoke 
Coil, Deflection Yoke 
Coil, Horiz.Freq. Control 

Coil, Width Control 

Coil, Width Control 
Coil, Hait. Linearity 

MISC. CHASSIS ACCESS. & PARTS - ALL CHASSIS 

PART NO. 

A65100K 
A5355 
A5356 
A54609 
A541059 
A18177 or 
A18179 
A541242 
A540-62 
A540-67 
A540-44 
A540-19 
A540-34 
A18155 
A18210 
A18173 
A18171 
A18157 
A18147 
A18101 
A54113 1 
A562-6 
A562-3 
A54618-1 
A3206 
A18174 

DESCRIPTION 

Chassis 
Shield, H.V. Supply 
Cover, FIS. Supply Shield 
Bracket, lloriz. Freq. Control Cc il 
Bracket, Combination Interlock & Color Socket 

Dummy Plug Assembly, Male Octal (ColorSocket) 
Grounding Spring CHT Coating 
Terminal Strip, AAEAAAEAA 
Terminal Strip, AAAEAA 
Terminal Strip, AAEAA 
Terminal Strip, AEA 
Terminal Strip, AAEA 
Socket, Octal Moulded 
Socket, Octal Mou!ded Bakelite Saddle 
Socket, 9 Pin Moulded 
Socket, 9 Pin Moulded No Saddle 
Socket, 9 Pin Wafer 
Socket, 7 Pin Wafer 
Socket, Speaker-Plug 
Socket, 11.V. Cond. 
Capacitor Clips; 1-3/8 
Capacitor Clips; 3/4 
Tube Shield 
Ion Trap 
Socket, Phono 

MISC. CHASSIS ACCESS. & PARTS - 17" TUBE 

PART NO. DESCRIPTION 

A54851 
A541084-1 
A541084-2 
A54827 
A54828 
A541086 
A55141-1 
A54943 
A541085 
A541110-2 
A541110-1 
A54971-18 
A18197-3 

Bracket, Yoke Hood & Support 
Channel, CRT Front Support; Left 
Channel. CRT Front Support; Right 
Strap, CRT; Righi 
Strap, CRT; Left 
Bracket, CRT Stop 
Anode Connector Assembly 
Anode Lead Holder 
Cushion, Rubber; CRT Channel 
Cushion, Sponge Rubber; CRT Strap, Right 
Cushion, Sponge Rubber; CRT Strap, Left 
Cushion, Cork; CRT Stop Bkt. 
Socket, Kinescope 

MISC. CHASSIS ACCESS. & PARTS - 20" TUBE 

PART NO. DESCRIPTION 

A54983-4 
A541000 
A541023 
A541002 
A541018-1 
A541018-2 
A54999 
A54998 
A54997 
A541003 
A541004- I 
A55141-2 
A541239 
A54971-14 
A54971-15 
A541102-4 
Alb197-4 

Bridge Bkt., Focr• Coil & Yoke Support 
CRT Rubber Grommet 
Bracket, CRT Rubber Grommet Support 
Upper CRT Support 
CRT Frémi Support, Left 
CRT Front Support. Righi 
Rubber Channel, CRT Front Support, Left 
Rubber Channel, CRT Front Support, Right 
Rubber Channel, CRT Front Supports (Rear) 
Sirop, CRT 
Spade Bolt, CRT Strap Assembly 
Anode Connector Assembly 
Anode Lead Holder 
Cushion. Cork, Upper CRT Support 
Cushion, Cork, CRT Stop Bkts. 
Cushion, Rubber, CRT Sirop 
Socket, Kinescope 

TRANSFORMERS 

SCHEM. 
LOC. CHASSIS PART NO. DESCRIPTION 

T100 

T200 
T201 
T202 
T300 

SC HEM. 
LOC. CHASSIS• 

P100 
P200 
P201 
P202 

P203 

P204 
P205 
P206 
P301 

SW2 

MISC. CHASSIS 

PART NO. 

A541248-1 
A541248-2 
A541000 
A541246 
A541250-1 
A541250-2 
A541243 
A541249 
A541254 
A541261-1 
A541261-2 
A541102-6 
A55141-3 
A541239 
A18197-6 

A1201 or 
120 2 

A10109 
A10106 
Al0 152-1 
A10136 

CONTROLS 

Ratio Detector 

Power 
Vertical Oscillator 
Vertical Output 
Horizontal Output 

PART NO. DESCRIPTION 

A24142 -Contrast-Volume, 5K-250K ohm 
A24112 Vertical Hold, 1.0 Megohm 
A24111 Vertical Size, 5.0 Megohm 
A24114 Vertical Linearity, 3K ohm 

Wirewound 
A24 118 Vertical Centering, 20 ohm 

C.T. Wirewound 
A24110 Brightness. 100K ohm 
A24141 Horizontal Hold, 5K ohm 
A241I2 Focus Control, 1.0 ?M'alun 
A24116 Hor. Centering, 100 ohm 

Wirewound 
A37105 Switch, Phono-TV 

ACCESS. & PARTS - 21* CHASSIS 

DESCRIPTION 

Bracket, CRT Rear Support ( Left) 
Bracket, CRT Rear Support ( Righi) 
CRT Rubber Grommet 
Bracket, Yoke Hood and CRT Grommet 
Bracket, Yoke Hood Support ( Lep) 
Bracket, Yoke Hood Support (Right) 
Bracket, CRT Front Support and Stop 
Bracket, Tie Rod 
CRT Strap Assembly 
Rubber Cushion (CRT Front Support and Stop Bkt.) 
Rubber Cushion (CRT Front Support and Stop Bkt.) 
Rubber Cushion (CRT Sirop) 
Anode Connector Assembly 
Anode Lead folder 
Socket, kinescope 

T55AL. RF-TUNER PARTS (ALL CHASSIS) 

SCH. LOC. PART NO. DESCRIPTION 

11401 A231-1179 AGC Resistor 18K Ohm 1/2w ± 10% 
11402 A231-1165 R.F. Grid Resistor 4.7K Ohm 1/2w 

±10% 
11403 A231-1157 R.F. Screen Resistor 2.2K Ohm 

1/2w ± 10% 
R404 A231-1205 High Band 220K Ohm 1/2w ± 10% 
R405 A231-2277 Oscillator Grid Remisier 15K Ohm 

1/2w ±20% 
R406 A231- I173 Oscillator Plate Resistor 10K Ohm 

1/2w ±10% 

C401 

C402 

C403 

C404 

C405 
C406 
C407 
C408 

C409 

C310 

C411 
C412 
C413 

C414 
C415 

C416 

C417 

1401 
L402 
1403 
1404 
L405 
1406 

T401 

A19132 

A556-203 

A19132 

A19109 

A19181 
A19182 
A19183 
A191-39 

A191-39 

A556- 20I-2 

A19184 
.A19154 
A556-203 

A19155 
A19152 

A19132 

A19132 

A28280-20 
A28280-21 
A28280-3 
A28280-19 
A28280-22 
A28280-23 

A28280-24 

AGC by-pass Capacitor 1000 mmf 
GMV Disc 

R.F. Grid Coupling Capacitor 15 mm! 
±10% Ceramic 

R.F. Screen by-pass Capacitor 1000 
=of GMV Disc 

Decoupling Capacitor 5000 mm! 
GMV Disc 

Coupling Capacitor 0.18 mmf ± 10% 
Coupling Capacitor 0.68 mmf ± 10% 
Coupling Capacitor 1.5 min( ± 10% 
Decoupling Capacitor 470 mmf 
±20% Ceramic 

Decoupling Capacitor 470 =ni 
±20% Ceramic 

Coupling Capacitor 10 minf ± 10% 
Ceramic 

Coupling Capacitor 0.82 =of ± 10% 
Coupling Capacitor 3 mmf ±5% 
Miter Plate Capacitor 15 mmf ± 10% 
Ceramic 
Oscillator Trimmer Capacitor 
Oscillator Plate by-pass Capacitor 
0.51 inmf ± 10% 

Decoupling Capacitor 1000 nimf GMV 
Disc 

Decoupling Capacitor 1000 lord GMV 
Disc 

R.F. Grid Coil 
R.F. Plate Coil 
Oscillator Coil (Ch. 6) 
I.F. Converter Coil 
Oscillator Coil (Ch. 13) 
Filament Choke 

Input Transformer 
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STOCK NO. 13-G-121 CODE NO. 105-2-82001 

20" Mahogany Console Combination 

TELEVISION ALIGNMENT PROCEDURE 

Aligning a television receiver is an exacting pro-
cedure and involves the use of bench space, test equip-

ment and skilled personnel at the service shop, as well as 
the cost of making two trips to the customer's home. Be-
fore deciding that the chassis must be pulled and, aligned 
at the shop, the serviceman should check these very 
common sources of trouble: 

1 — The antenna and installation. 
2 — Front panel and rear chassis controls, including 

picutre tube adjustments. 

3 — Reception on all available channels. 

4 — Tube failures. Substitute from your kit of known 
good replacements. 

5 — Visual inspection of underside of chassis for 
obvious faults, such as loose connections, etc. 

TEST EQUIPMENT REQUIRED FOR ALIGNMENT 

The equipment specified below is desirable, but in 
cases where this equipment is not available, it is possible 
to align the receiver by use of a 20 to 30 mc. modulated 

r-f signal generator, using the picture and speaker as in-
dication of alignment. 

I — Signal Generator with an output variable between 
100 and 100,000 microvolts, and crystal con-
trolled or crystal-calibrated at the following 
frequencies: 

a— 4.5 megacycles 

b— 22.8 megacycles 

c— 25.4 megacycles 

d— 21.25 megacycles 

2 — DC Vacuum Tube Voltmeter with 5 volt and 10 
volt scales. 

3 — A pair of balanced (± 1%) 100K carbon resistcrs. 

TEST EQUIPMENT 

REQUIRED FOR SWEEP ALIGNMENT CHECK 

1 — R-F sweep generator with frequencies ranging 
from 40 to 220 megacycles, having sweep width 
of approximately 10 megacycles, and having ad-
justable output to approximately 0.1 volt. 

2 — Crystal-controlled or crystal-calibrated markers 
for the picture and sound carriers of each channel. 

3 — Cathode Ray Oscilloscope with good low fre-
quency response. 

CAUTION: THE SECOND ANODE LEAD TO THE PIC-
TURE TUBE HAS A HIGH POTENTIAL. DURING THIS 
ALIGNMENT IT IS ADVISABLE TO REMOVE THE COLOR 

PLUG FROM ITS SOCKET, THUS ELIMINATING THIS 
HIGH VOLTAGE HAZARD. 
284 

I.F. ALIGNMENT PROCEDURE 

1 — Connect "high" lead of signal generator to the 
test point located on the top of the RE tuner 
unit (Refer to the R-F tuner location diagram 
located on inside of cabinet). Connect ground to 
chassis. 

2 — Connect DC VTVM lead (through 10K isolating 
resistor) to 4.7K diode load resistor (R113): 
ground to chassis. Set VTVM to 5 volt scale, 
negative polarity. 

3 — Set I.F. generator to 25.4 megacycles with suf-
ficient output to read approximately 3 volts on 
the VTVM. 

4 — Carefully adjust L101 and L104 (see tube and 
tuner location) for maximum deflection on VTVM. 
Adjust sweep generator output to keep meter 
reading approximately 3 volts. 

5 — Set I.F. signal generator to 22.8 megacycles with 
sufficient output to read approximately 3 volts 
on the VTVM. 

6 — Carefully adjust L404, L103 (see tube and tuner 
location) for maximum deflection on VTVM. Ad-
just signal generator output to keep meter read-
ing approximately 3 volts. 

7 — Set I.F. signal generator to 21.25 megacycles, 
set VTVM to 10 volt scale (negative polarity), 
and adjust signal generator output for conven-
ient deflection on VTVM. 

8 — Adjust L.114 for minimum deflection on VTVM. 

SWEEP ALIGNMENT CHECK 

Although not essential, a sweep alignment check is a 
desirable verification of good R-F and I.F. response. Pro-
ceed as follows: 

1 — Connect R-F sweep generator to antenna ter-
minals (antenna impedance 300 ohms.) 

2 — Calibrate oscilloscope for convenient 5 volts 
peak-to-peak vertical deflection (5 volts peak-

to-peak is approximately 1/4 of the peak-to-peak 
voltage of the 6.3V A.C. filament). 

3 — Connect vertical input of oscilloscope (through 
10K isolating resistor) to 4.7 diode load resistor 
(R113); ground to chassis. Connect horizontal in-
put of oscilloscope to ascope• terminals of R-F 
generator; adjust for convenient horizontal sweep. 

4 — Set R-F sweep generator to channel 3, television 
receiver to channel 3, and if necessary, adjust 

sweep generator output, sweep width, and scope 
horizontal setting for convenient band-pass dis-
play having 5 volts vertical deflection as pre-
viously calibrated. ( If you must touch scope ver-
tical settings during these adjustments recali-

brate scope for 5 volts peak-to-peak as in step 2 
above). 

5 — Couple crystal- controlled R-F carrier markers 
very loosely to antenna terminals, adjust receiver 

FINE TUNING control till video carrier marker is 
1/2 down on curve. Turn up marker output till 
R-f sound carrier is visible on bandpass and ad-
just sound trap (L114) to minimize effect of sound 
carrier marker. 

6 — Check all channels as above. 

SOUND ALIGNMENT 
When necessary, the video amplifier 4.5 mc trap (L110) 

should be adjusted as follows: 

1 — Connect 4.5 mc signal generator "'high" lead to 
picture tube grid; ground to chassis. 

2 — Connect DC V.T.V.M. to pin 7 of 6AL5 (V9) 
ratio detector, 10 volt scale, negative polarity. 

3 — Adjust L110 for minimum deflection on V.T.V.M. 

R-F OSCILLATOR 

1 — Connect 4.5 megacycle signal generator to pin 2 
of 12BH7 (V7) video amplifier. 

2 — Connect DC V.T.V.M. lead to pin 7 of 6AL6 (V9) 
ratio detector, negative polarity. 

3 — Adjust signal generator to precisely 4.5 mega-
cycles; adjust output to read approximately 5 
volts on V.T.V.M. 

4 — Adjust L113 and bottom of T100 for maximum de-
flection on V.T.V.M. Keep V.T.V.M. reading be-
low 10 volts at all times. 

5 — Attach two series-connected 100K( ± 1%) resistors 

across R126 (Ratio Detector Load Resistor). Con-
nect DC V.T.V.M. to center-tap of 100K resistors, 

and connect ground wire of V.T.V.M. to junction 
of C119 and C120 (Audio Take-Off of T100). 

6 — Adjust top of T100 for zero reading on V.T.V.M. 
between a plus and a minus peak. 

VIDEO AMPLIFIER TRAP 

If all channels are not within range of FINE TUNING 
control, adjust two screws located in front of r-f tuner 
unit for adjustment of either low or high band. CAUTION:  
Do not touch adjustments on top  of r-f tuner unit, other 
than converter plate coil, L404, during IF Alignment. 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain sync, 
the horizontal oscillator should- be reset. To reset this 
screwdriver adjustment, set the horizontal hold control in 
the center of its range and sync the picture with the hori-
zontal A.F.C. adjustment screw. Check the hold control 
action on various channels and alter the screw adjustment 
as required to provide sync on all channels. 

DEFLECTION YOK E, ION THAI' AN I) FOCUS A DJ I ISTMEN T 

Following is the proper procedure for adjusting the 
Deflection Yoke, Ion Trap and Focus. 

The receiver should be turned on but not connected 
to an antenna. These steps should then be taken in the 
following order: 

1 — The Deflection Yoke should be moved as far 
forward as possible on the neck of the CRT. 

2 — The Brightness control should be turned to max-
imum (clockwise) and the Contrast control should 
be turned to minimum (counterclockwise). 

3 — The Ion Trap should be totated and at the same 
time moved forward and backward to find the 
position which produces the brightest raster on 
screen. 

4 — The Deflection Yoke should be rotate$1 so that 
the top and bottom edges of the raster are parallel 
to the top of the chassis. 

5 — The Brightness control should now be reduced 
(ccw) to a point where the raster is slightly above 
normal brilliance. 

6 — With Brightness and Contrast controls at normal 
positions, adjust the Focus control (rear of 
chassis) for well-defined scanning lines. 

HEIGHT, WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture 
it is almost mandatory that a test pattern transmitted from a 
local station be used. It should also be remembered that in 
areas where more than one station is being receivedethat 
pictures transmitted from different stations will vary slight-
ly in size. The smallest transmitted picture should be made 
to fill the area outlined by the mask. 

The Width control (rear of H.V. cage) should be ad-
justed to give a picture that will fill the mask horizontally. 

The Height and Vertical Linearity controls (both 
rear of chassis) should then be adjusted for a linear picture 
that will fill the mask vertically. 

PICTURE TUBE HANDLING PRECAUTIONS 

The picture tube •nclom o high vacuum and with the 
forge surfoc• area of gloss involv•d, the stresses set 
up, particularly at th• front rim of the tube, are con-
siderable. An abnormal handling stress, accidental blow 
at o highly stressed surface, or even o scratch on the 
surface of the tube could cous• it to implode or collapse 
with destructive violence. 

HIGH VOLTAGE WARNING 

Operation et this rec•iver outside the cabinet or with 
covers removed involves o shock hazard from th• re-
ceiver power supplies. Work on the receiver should not 
be attempted by anyone who is not thoroughly familiar 
with the precautions nec•ssary when working on high 
voltage equipment. 

50% 
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MODEL 13-G-121, Code 105-2-82001 
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TUBE SOCKET VOLTAGES ON CHASSIS 105-2-82001 

TUBE TUBE 
LOC. TYPE 

PIN NUMBERS 

2 3 4 5 6 7 9 

1 6BC5 - 1 0 0 6.2-ite 105 105 0 
V2 1516 120 75 0 6.2 tie - 2.5 o 
V3 6C136 -0.4 0.6 6.0 se 0 120 120 0. 
V4 6CB6 -0.4 0.6 6.0 ee 0 120 120 0 
VS 6CB6 0 1.0 6.1 gm 0 120 120 0 
V6 6ALS 0 0 0 6.3 ac 0 0 -0.4 
V7 12BH7 90 -0.4 2.0 6.3 lac 6.3. ae 165 0.5 3.5 0 

to' 175 to 60 to' 70 

V8 6AU6 -0.5 0 0 6.1 mc 120 50 0 
V9 6AL 5 -0.5 -0.5 5.5 ac 0 0 0 - 1.5 
V10 6SG7GT 0 -1 0 0 0 85 6.3 se 0 

VII 6V6GT 0 0 200 210 0 0 6.3 ar 10 
V12 12BH7 60 20 20 0 0 20 -0.4 0 6.3 ac 
V13 12BZ7 90 -0.8 0 0 0 90 -0.9 0 6.3 me 
V14 12BH7 420 -. 3 ° 22 ° 0 0 100 -30 0 6.3 ae 
V15 6AL5 13 - 12 0 5.5 me 0.1 0 0.1 
V16 12BH7 290 0.1 15 6.3 se 6.3 Ise 120 -5 15 0 
V17 61306GT -25 0 0 155 - 20 0 6.3 se 15 
V18 1X2A High - Voltage Rectifier 

V19 6W4GT 320 0 525 0 310 0 525 ° 525 ° 
V20 5U4G 340 320 se 320 Sc. 340 • 
V21 20HP4k Pia1:0; Pin2: 3 to Pin10: 515; Pm 11: 40 to Pin 12: 6.3 re: 

61' 

NOTE: All voltage• meeetred with V. T. V. M. from pin to ground with line 
volta f 117vac and antenna terminals shorted. Values are DC un-

lean otherwise noted. 
• Varies with contrast (picture) setting. 

e Varies with brightneee setting. 
D Varies with linearity setting. 
o Pins 7 and 8 and filament terminals. 
e Varies with height setting. 
" Above voltage, apply only when vertical output trensfcemer is 
marked PC10152. If vertical output trvieformer is marked 
PC 19115, the following vol aaaaa apply: 

V14 12B117 410 0 0.2° 20° 0 0 200 e, -80 0 6.3 ar 
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NOTE. * OSCILLOSCOPE SYNCE0 AT 
VERTICAL SWEEP RATE 

* * OSCILLOSCOPE SYNCED AT '4 
HORIZONTAL SWEEP RATE 

NOTE: 

UNLESS OTHERWISE NOTED: 

ALL CAPACITORS MARKED LESS THAN 1.1N MED. 

ALL CAPACITORS MARKED MORE THAN IN WAR, 

ALL CAPACITORS RATED 600 V. 

ALL RESISTORS IN OHMS. 

TO OPERATE TV WITHOUT RADIO JUMP 3104 
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IN CHASSIS DESIGNATED 820 3 821; 
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PARTS LIST 

CAPACITORS RESISTORS CHOKES & COILS 
SCHEM. SCHEM. 

SC11131. SCHEM. LOC. PART NO. DESCRIPTION LOC. PART NO. DESCRIPTION 
LOC. PART NO. DESCRIPTION LOC. PART NO. DESCRIPTION 

L101 A3392 Coil, Pit IF 
C100 
C101 

C102 

A190-133 Mice 270 Inrd 500V ± 10% 
AI9147 Ceramic; 1500 mmf Dual Disc 

(lostil.) 
A556-234 Ceramic Tubular; 680 moat 350V 

R100 
F1101 
R102 
R103 

A23I-1163 Carbon; 3900 Ohm 1/2W ± 10% 
A231-1113 Carbon: 33 Obm 1/2W - 10% 

A231-1137 Carbon; 330 Ohm 1/25-± 10% 
A231-1189 Carbon; 

L102 
L103 
L104 
L105 

A28253 Choke, RF 
A3392 Coil, Pis IF 
A3392 Coil, Piz IF 
A28253 Choke. RF 

L401 A28280-20 R.F. Grid Coil 
L402 A28280.21 R.F. Plate Co il 

L403 A28280-3 Oacillator Coil (Ch. 6) 
L404 A28280-19 I.F. Converter Coil 

C103 
t 10% 

A190-133 Mica 270 moil 500V ± 10% R104 
R105 

47E Ohm 1/25 ± 10% 
A231-1117 Carbon; 47 Qhm 1/25 ± 10% 
A231-1123 Carbon; 

L106 
L107 

A28255-2 Coil. Peaking (White) 
A28255-1 Coil, Peaking (Red) 

1405 A28280-22 Oscillator Coil (Ch. 13) 
L406 A28280-23 Filament Choke 

C104 A190-133 Mice 270 mmf 500V ± 10% 
R106 

82 Ohm 1/25 ± 10% 
A231-1171 

L108 A28255-2 Coil, Peeking (White) 
C105 A19148 Ceramic; 1500 mud Single Disc 

R107 
Carbon; 8200 Ohm 1/25 t 10% 

A231-1133 Carbon; L109 A28255-1 Coil, Peaking (Red) T401 A28280-24 Input Transformer 
(Insul.) 

R108 
220 Ohm 1/25 ± 10% 

A231-1133 L110 A28286 Coil. 4.5 MC. Trap 
C106 
C107 

A20138 Electrolytic; 1 mfd SOY. 
A19163 Ceramic 5000 muni Dual Disc R109 

R110 

Carbon; 220 Ohm 1/2W ± 10% 
A231-1129 Carbon; 150 Ohm 1/25 ± 10% 
A231-1197 

L111 
L112 

A28255-1 Coil, Peaking (Red) 
A28255-4 Coil, Peaking (Green) 

MISC. CHASSIS ACCESS. & PARTS 

C108 
(mnnul.) 

A556-233 Ceramic Tubular; 510 mm! 500V R111 
111g, 

Carbon; 100k Ohm 1/25 ± 10% 
A23I-1177 Carbon; 15k Ohm I/25 ± 10% 
4...I. 1.3.s r•-_.rt.,-. ez 1:',... 

L113 
1114 

A28286 Coil. 4.5 MC Audio Takeoff 
A28314 Coil, 21.25 MC IF Trap 

PART NO. DESCRIPTION 

2 10% R113 4231-1165 Carbon; 4700 Ohm 1/25 ± 10% 1200 A1406 Coil, Filter Choke A65100K Chassis C109 
C110 

A190-107 Mica; 22 ntnif 500V ± 10% 
A555-101 Ceramic Tubular 

R114 A231-1133 Carbon; 220 Ohm 1/25 ± 10% 1201 A28276 Choke, Filament A5355 Shield, H.V. Supply 10 nunf 500V R115 4231-1165 Ca:boo. 4700 Ohm 1/25 1 IOR 1202 A28276 Choke, Filament A5356 Cover, N.V. Supply Shield 

C111 
± 20% (Uninsula 

A555-136 Ceramic Tubular: 
11116 A232-1161 Carbon; 3300 Ohm 1W ± 10% L203 A28322-1 Coil. Deflection Yoke A54609 Bracket, Horiz. Freq. Control Coil 1000 mmf R117 A231-1221 Carbon; LO Megohm 1/25 ± 10% 1300 A28263 Coil, Rorie. Freq. Control A541059 Bracket, Combination Interlock & Color Socket 350V ± 20% (Uninettl.) R118 A231-1129 Carbon; 150 Ohm 1/25 t 10% 1301 A28279-1 Coil, Width Control A18177 or C112 

C113 
A194-160 Paper; .05 mid 600V ± 20% 
A155-136 Ceramic Tubular; 

R119 A231-1127 Carbon; 120 Ohm 1/25 ± 10% 1302 A28292 Coil, Rorie. Linearity A18179 Dummy Plug Assembly, Male Octal (ColorSocket) 1000 mmf R120 A233-74 Carbon; llk Ohm 2W 3 5% A541242 Grounding Spring CRT Coating 

C114 
350V ± 20% (Uninsul.) 

A555-100 
R121 A233-1179 Carbon; 18k Ohm 2W t 10% TRANSFORMERS 

A540-62 Terminal Strip, AAEAAAEAA Ceramic Tubular: s romf 500V R122 A231-1173 Carbon; 10k Ohm 1/25 ± 10% SCHEM. A540-67 Terminal Strip, AAAEAA 

C115 
± 20% (Unin•11L) 

A555-113 
R123 A231-1197 Carbon; 100k Ohm 1/25 ± 10% LOC. PART NO. DESCRIPTION A540-44 Terminal Strip, AAEAA Ceramic Tubular; 47 mmf 500V R124 A231-1197 Carbon; 100k Ohm 1/25 ± 10% A540-19 Terminal Strip, AEA 

C116 
t 20% (Uninsul.) NPO 

A194-160 
R125 A231-1155 Carbon; 1800 Ohm 1/25 t 10% T100 A1201 or Ratio Detector A540-34 Terminal Strip, AAEA 

C117 
Paper; .05 mid 600V ± 20% 

A194-151 Paper; 
R126 A231-1189 Carbon; 47k Ohm 1/25 ± 10% 1202 A18155 Socket, Octal Moulded 

C118 
.005 mid 600V t 20% 

A19148 Ceramic: Single Disc 
R127 A231-1245 Carbon; 10 Megohin 1/25 ± 10% T200 A10109 Power A18210 Socket, Octal Moulded Bakelite Saddle 

C119 
1500 mmf 

A556-236 Ceramic Tubular: 1000 mini 350V 
R128 A231-1213 Carbon; 470k Ohm 1/25 ± 10% T201 A10106 Vertical Oscillator A18173 Socket, 9 Pin Moulded 
11129 A231-1213 Carbon; 470k Ohm 1/2111 ± 10% T202 A10152-1 Vertical Output A18171 Socket, 9 Pin Moulded No Saddle ± 10% (bisul.) 
R130 A232-1137 Carbon; 330 Ohm 1W t 10% T300 A10136 Horizontal Output A18157 Socket, 9 Pin Wafer 

C120 A194-160 Paper; . 05 mid 600V ± 20% R131 A21134-4 Wirewound 3250 Ohm 791 ± 10% CONTROLS A18147 Socket, 7 Pin Wafer 
C121 
C122 
C123 

A20138 Electrolytic; 1 mid 50V 
A194-156 Peer; . 02 mid 600V ± 20% 
A194-160 Paper; . 05 mid 600V ± 20% 

R200 

11201 
R202 

A23151 Wirewound; 1.2 Ohm 1W ± 10% 

A21134-2 Wirewound; 60 Ohm 105 ± 10% 
A231-1183 Carbon; 27k Ohm 1/25 ± 10% 

SCHEM. 

LOC. PART NO. DESCRIPTION 

A18101 A541131 Socket, Speaker-Plug 
Socket, N.V. Cond. 

A562-6 Capacitor Chime; 1-3/8 
C124 A194-155 Paper; . 01 m fd 600V ± 20% R203 A231- I175 Carbon; 12k Ohm 1/25 3 10% A562-3 Capacitor Clips; 3/4 
C125 
C126 
C127 
C128 

A194-151 Paper; . 005 mid 600V ± 20% 
A20135 Electrolytic; 10-10-10-mfd 450V 
A194-145 Paper: • 001 mid 600V ± 20% 
A19177 Ceramic Tubular; 6.8 mat( 500V 

R204 
11205 
R206 
R207 

A231-1193 Carbon; 68k Ohm 1/25 t 10% 
A231-1213 Carbon; 470k Ohm 1/25 ± 10% 
A231-1229 Carbon; 2.2 Megohm 1/25 ± 10% 
A231- I229 Carbon; 2.2 Megohm I/25 ± 10% 

P100 

P200 
P201 
P202 

A24142 Contrast-Volume. 5K-2501: ohm 

A24112 Vertical Hold, 1.0 Meiolur 
A24111 Vertical Size, 5.0 Megohm 
A24114 Vertical Linearity, 3E ohm 

Wirewound 

A54618-1 Tube Shield 
A3206 Iron Trap 
A 18174 Socket, Phono 

A54983-4 Bridge Bkt., Focre Coil & Yoke Support 

C129 

C200 

C201 

C202 

± 10% (Instil.) 
A20137 Electrolytic; 10 m id 25V 

A19106 Paper . 01 mfd 600V ± 20% 
(Phenolic Enclosed) 

A19106 Paper . 01 mu d 600V ± 20% 
(Phenolic Enclosed) 

A19109 

R208 
R209 

R210 
R211 
RM2 
R213 
R214 

A231-1181 Carbon; 22k Ohm 1/25 ± 10% 
'4:31-1221 C..3..., 1„........... 1i5W o a. u 
A. 231-1171 Carbon; 8200 Ohm I/2W t 10% 
A231-1181 Carbon; 22k Ohm 1/25 2 10% 
A.231-1221 Carbon; 1.0 Megohm 1/25 1 10% 
A231-1159 Carbon; 2700 Ohm 1/25 ± 10% 
A231-1163 

P203 A24118 Vertical Centering, 20 ohm 
C.T. WireWOUnd 

P204 A24110 Brightness. 100K ohm 

P206 A24112 Focus Control, 1.0 Megohm 
P301 A24116 Hoe. Centering, 100 ohm 

A541000 CRT Rubber Grommet 
A541023 Bracket, CRT Rubber Grommet Support 
A541002 Upper CRT Support 
A541018- I CRT Front Support, Left 
A541018-2 CRT Front Support, Right 
A54999 Rubber Channel, CRT Front Support, Left 

C203 
Ceramic; 5000 mnif Single Disc 

A20144 Electrolytic; 40-40-20-20-mfd R215 
Carbon; 3900 Ohm 1/211 ± 10% 

A231-1163 Carbon; » on ohm 1/2W t 10%. 
Wirewound 

T55AL. RF-TUNER PARTS (ALL CHASSIS) A54998 Rubber Channel, CRT Front Support, Right 

C204 
C205 

C206 
C207 

450V 
A19109 Ceramic 5000 mmf Single Disc 
A19109 Ceramic, 5000 mint Single Disc 
AI9109 Ceramic, 5000 ram( Single Disc 
A194-156 Paper; .02 mid 6013V ± 20% 

R217 
R218 
11219 
R220 
R221 

A231-1169 Carbon; 6800 Ohm 1/25 ± 10% 
A232-127 Carbon, 1.8 Megohm 15 ± 5% 
A231-1189 Carbon; 47k Ohm 1/25 ± 10% 
A231-1213 Carbon; 470k Ohm 1/2W t 10% 
A231-1225 Carbon; 1.5-Megohm 1/25 ± 10% 

SCH. LOC. PART NO. DESCRIPTION 

R401 A231-1179 AGC Resistor 18K Ohm 112. ± 10% 
R402 A231-1165 R.F. Grid Resistor 4.7K Ohm 1/2w 

A54997 Rubber Channel, CRT Front Supports (Rem) 
A541003 Strap, CRT 
A541004-1 Spade Bolt, CRT Strap Assembly 
A55141-2 Anode Connector Assembly 
A541239 Anode Lead Holder 

C208 

C209 
C210 

A190-137 Mica: 390 mmf 500V ± 10% 
A190-133 Mica; 270 mmf 500V ± 10% 

A194-155 Paper; . 01 mid 600V ± 20% 

R222 
R223 

R224 

A23I-1155 Carbon 1800 Ohm 1/25 ± 10% 
A221-1189 Carbon 47k Ohm 15 ± 10% 

A232-1201 Carbon; 150k Ohm 11! ± 10% 

R403 
210% 

A231-1157 R.F. Screen Resistor 2:2K Ohm 
1/2w ± 10% 

A54971-14 Cushion, Cork, Upper CRT Support 
A54971-15 Cushion, Cork, CRT Stop Bkte. 
A541102-4 Cushion, Rubber, CRT Strap 

C211 A194-155 Paper .01 600V ± 20% mid R225 A233-1161 Carbon; 3300 Ohm 2W ± 10% R404 A231-1205 High Band 220E Ohm li2w ± 10% Alb197-4 Socket, Kinescope 

C212 A194-163 Mica; 4700 nunf 500V + 10% R226 A233-1161 Carbon; 3300 Ohm 211 ± 10% R405 A231-2277 Oscillator Grid Resistor 15K Ohm 
C213 A194-159 Paper; .035 mid 600V + 20% R227 A231-1229 Carbon; 2.2 Megohm 1/211 ± 10% 1/2. ± 20% 
C214 A194-156 Pap4r; .02 mid 600V ± 20% R228 A231-1185 Carbon; 33k Ohm 1/25 I 10% 

R406 A231-1173 Oscillator Plate Resistor 10k Ohm 
C215 
C216 

A194-160 Peer; .05 mid 600V ± 28% 
A20145 Electrolytic; 

R229 A231-1207 Carbon; 270k Ohm 1/25 ± 10% 1/2w ± 10% 

C217 

10 mid 250V 

A20130 Electrolytic; 100 25V 

R230 
R231 

A231-1221 Carbon; 1.0 Mescihrn 1/.211 t 10% 
A231- I181 Carbon; 22k Ohm 1/25 ± 10% C401 A19132 AGC by-pass Capacitor 1000 mod CABINET PARTS REPAIR LIST 

C218 
mid 

A194-160 Paper; 1( 232 A231-1181 Carbon; 22k Ohm 1/25 ± 10% GMV Disc 

C219 
.05 mid 600V ± 20% 

A194-160 Paper; 600V R233 A231-1171 Carbon; 8200 Ohm L 2W ± 10% 
C402 A556-203 R.F. Grid Coupling Capacitor 15 mmf 

C220 
.05 mid ± 20% 

A194-155 Paper; R234 A231-1189 Carbon; 47k Ohm 1/25 ± 10% 
1.10% Ceramic 

C221 
C222 

.01 mid 600V ± 20% 
A194-151 Paper; .005 odd 600V ± 20% 
A194-151 Paper; 

R235 
R300 

A23114 rewoun 18 Wid 220 Ohm 7W ± 10% 
A21134-16 Wirewouod 2250 Ohm 155 ± 10% 

C403 A19132 R.F. Screen by-pase Capacitor 1000 
mmf GMV Disc 

STOCK NO. 13-G-121 

C223 
C300 
C301 

.005 mid 600V ± 20% 
A 194-155 Paper; . 01 mid 600V ± 20% 
A194-145 Paper; . 001 mid 600V ± 20% 

R301 
11302 
11303 

A233-1165 Carbon; 4700 Ohm 25 ± 10% 
423.3-1169 Carbon, 6800 Ohm 25 ± 10% 
A231-1197 Carbon, look ohm 1721r t icrt 

C404 

C405 

A19109 Decoupling Capacitor 5000 mmf 
GMV Disc 

A19181 Coupling Capacitor 0.18 mmf ± 10% 
CODE NO. 105-2-82001 

C302 
A194-145 Paper; . 001 mid 600V ± 20% R304 A231-1197 Carbon, 100k Ohm 1/25 ± 10% C406 A19182 Coupling Capacitor 0.68 mmf ± 10% 

C303 
A194-151 Paper; . 005 mid 600V ± 20% Rs05 A231-1213 Carbon, 470k Ohm 1/25 ± 10% C407 A19183 Coupling Capacitor 1.5 mmf fin% 

C304 
C305 

A194-151 Paper; .005 mid 600V ± 20% 
A194-160 Paper; . 05 mid 600V ± 20% 

R306 
R307 

A231-1233 Carbon; 3.3 Megohm 1/2W t 10% 
A232-1181 Carbon; 22k Ohm 15 ± 10% 

C408 A191-39 Decoupling Capacitor 470 aim( 
±20% Ceramic 

PART NAME PART NO. 

C306 

A195-261 Silver Mica; 3900 mmf 500V 
± 5% 

A190-137 Mica; 390 mod 500V ± 10% 

11308 
R309 
R310 

A231-1167 Carbon; 5600 Ohm 1/2W ± 10% 
A231-1155 Carbon; 1800 Ohm 1/2W ± 10% 
A231-1205 Carbon; 220k Ohm 1/2W ± 10% 

C409 

C410 

A191-39 Decoupling Capacitor 470 min( 
±20% Ceramic 

A556-201-2 Coupling Capacitor 10 

Cabinet A60171-1F 

Safety Glass A62421 
C307 A190-133 Mica; 270 curd 500V ± 10% R311 A23I-1213 Carbon; 470k Ohm 1/2W ± 10% 

mad ± 10% 
Ceramic Mask A62422 

C308 
C309 

A190-137 Mica; 390 nun( 500V ± 10% R312 A231-1197 Carbon; 100k Ohm 1/25 ± 10% C411 A19184 Coupling Capacitor 0.82 rem( 210% Back Cover A62426 

C310 
A1772 Trimmer; 25-280 mmf 
A20137 

Fl313 A231-1123 Carbon; 82 Ohns 1/25 ± 10% C412 A19154 Coupling Capacitor 3 mad ±5% Speaker A58124 

C311 
C312 

Electrolytic; 10 odd 25V 

A19146 Mica; 10 mmf 2500V ± 20% 
A194-160 Paper: . 05 mid 600V ± 20% 

R314 
R315 
R316 

A233-1133 Carbon; 220 Ohm 2W ± 10% 
A231-63 Carbon; 0.56 Ohm 1/25 ± 10% 
A233-2321 Carbon; 1.0 Megolun 2W ± 20% 

C413 

C414 

A556-203 Mixer Plate Capacitor 15 mmf ± 10% 
Ceramic 

A19155 Oscillator Trimmer Capacitor 

Knob, Channel Selector A39242-1 

Knob, Vernier A39240-3 
C313 
C314 

A19146 Mica, 10 rnmf 2500 V ± 20% 
A194-160 Paper; .05 mid 600V ± 20% R118 

(Allan Bradley) 
4232-1177 Carbon: 15k Ohm 15 ± 10% 

C415 A19152 °grill atoe Plate by-Pans Capacitor 
0.51 nazi 210% 

Knob, On-Off- Volume A39241-1 

Knob, Picture Control A39239-3 
C315 A199(1-3 Ceramic; 500 mmf 20 ky. C416 AI9132 Decoupling Capacitor 1000 romf GI« Knob, AM/FM Chassis w/Marker A39247-1 
C3M 
C317 

A194-162 Paper: . 1 mid 600V ± 20% 
Disc Knob, AM/FM Chassis A39246-1 

C318 
A20147 Electrolytic: 25 mid I2V 
A19180 Mica; 220 mod 1000V ± 10% 

C417 A19132 Decoupling Capacitor 1000 œmf GMV 
Disc 

Record Changer A6426-4 
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SOCKET VOLTAGES 

INSTALLATION 

PREPARING THE RECEIVER FOR INSTALLATION: 

Do not connect this unit to an electric outlet until these unpacking instructions have been followed and rechecked. 

1. Remove shipping Bracket which is located at the rear of the record changer compartment drawer. 

2. The record changer is floated on spring mountings. For shipping purposes only, these mountings are made 
rigid. To float the changer, remove the turntable by lifting it straight up the spindle. Turn the two shipping 
bolts (identified by large, round heads) in a clockwise direction as far as possible and replace the turntable. 
Replace the turntable with a counterclockwise turning motion, making sure that the driver wheel is in position 

against the inside flange of the turntable. 
3. For proper operation, the radio chassis must be allowed to float on the rubber shock mounts on which it is 

mounted. This is done by loosening the two bolts which hold the shock mounts secure. These bolts are at the 
ends of the chassis with a cardboard "Shim" under them. The bolts can be reached from the undersi-:e of 
the compartment, and from the television compartment. 

TUBES: 
The receiver is shipped with all of the tubes in their respective sockets. Be sure that each tube is pushed all the 

way down in its socket. The location of the tubes are shown below. 

14 

FP.1,[ 

N)Y.AC 

16 

PRIMARY uNDV-7-----F,07.,,c1 

SECONDARY 

[MA SSIS 

RATIO DETECTOR 

FM TV ANTENNA 

13  

AMt 

•YSNC 

IMIF 

07 

12 

,r 
- PILOT LIGhT 447 

(L.  

 r  --/  

AM ANT 
TRIMMER 

-C,Od FM OSC 
TRIMMER 

FM CSC- S166: 

TUBE - TRIMMER LOCATION 

Frequency Range 

Intermediate 

Frequency 

CiOb FM AN/ 
TRIMMER 

CIO c AM OSO 

TRIMMER 

ELECTRICAL AND MECHANICAL DATA 

(AM) 535 KC to 1620 KC 

(FM) 87 MC to 109 MC Speaker 

(AM) 455 KC (FM) 10.7 MC 

12AT7 

6AU6 

6AU6 

Oscillator-Converter 

1st IF Amplifier 

2nd IF Amplifier 

TUBE COMPLEMENT 

Power Supply 117 volts AC, 60 cycles 

TUBE POSITION 1 2 3 4 5 6 7 8 

12AT7 Oscillator-Converter 245 

6AU6 1st IF. Amplifier -0.5 

6AU6 2nd IF. Amplifier 

4.2 AC 6.3 AC 6.3 AC 245 -4.5 0 

6SQ7 AM Detector 0 0.8 
1st Audio (AM-FM) 

6.3 AC 250 155 1.1 

6.3 AC 225 160 1.2 

6AL5 FM Detector -1.6 - 1.4 6.3 AC 

0 -0.5 92 6.3 AC 0 

o 0 0 -2.5 

NOTE All DC voltages measured with V.T.V.M. from Chassis 

to socket contact indicated. All voltages are positive DC 

unless otherwise marked. 

Volume control full on. Zero signal input. 

CHASSIS REMOVAL 

Remove the power cord from the electrical out-
let before starting to remove chassis. 

1. Remove the four knobs. 

2. Remove the back cover. 

3. Remove loop and dipole antenna leads from 
their respective terminals. 

4. Detad: the phono-motor cord. (Plug and 
socket connection.) 

5. Remove the phono-input lead from the re-
ceptac e on the chassis. 

6. Remove the interconnecting cables from re-
ceptacle in T.V. chassis. 

7. Remove chassis mounting screws. The chas-
sis may now be removed from the cabinet. 

Tone control in counter-clockwise position. 

Band switch In "AM" position. 

Variable zondenser set at minimum. 

Line voltage 117 volts, 60 cycle AC. 

DIAL STRINGING 

ALIGNMENT PROCEDURE 

The following equipment is necessary to properly alien this receiver: 

1. AM signal generator with frequency coverage 

from 455 kc. to 1700 kc. 

2. 

PM 

1 6SQ7 AM Detector-lst Audio (AM-FM) 

1 6AL5 FM Detector 

FM or CW signal generator covering the FM 

band from 87 mc. to 109 mc. and the 10.7 mc. 

for FM IF alignment. 

3. Vacuum Tube Voltmeter (VTVM). 

4. Output meter-to match 4 ohms, 5 watts maxi-

5. Insulated alignment screwdriver. 

6. Dummy antenna-0.1 mfd. capacitor, 300 ohm 

carbon resistor and inductive loop (fashioned 

from several turns of wire). 

NOTE: Oscilloscope equipment not required if aligned according to the following procedure: 
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MODEL 13-G-121, Code 105-2-82001 

SECTION 11 

7 FRONT 

4-

r 

AM ANT. 

1.4 

TV ANT 

CS 

SECTION 21Z 

FRONT 

SECTION IC 
REAR 

CIO b 

1613, 
»RCN IN COUNTERCLOCIIWISE POSITION (FMI 

Is Fla 
LAI 

3.1410NO 

4. TV 

CAPACITY VALUES IN 111e0, UNLESS 

otNERWISI SPECIFIED. 

I2AT7 
VZ 

Ce 
5000 

.Z`éL,0 

64U6 
V) 

SECTION IL 
REAR 

I 47 
J CIS 

-; 2  11-

5 •--4-

 it-îfo 

SECTION 211 
REAR 

II - 1 4, 

o 
IOD 
SECTION= • 
REAR ^ 

64116 6AL5 Reference Notes to Alignment Chart 
V4 Y5 

C2I 

J.011WO 

CAPACITORS FOR AM- FM TUNER 

SCHEM. 
LOCATION 

C 1 
C 2 
C 3 
C 4 
C 5 
C 
C 7 
C 8 
C 9 
.0 10 
C 11 
C 12 
C 13 
C 14 
C 15 
C 16 
C 17 
C 18 

C 19 
C 20 
C 22 
C 23 
C 24 
C 25 
C 26 
C 29 
C 30 
C 32 
C 
C 31 

C 38 
C 40 
C 41 
C 11 
C 43 
C 47 
C 48 

PART NO. 

A16108 
A555-236 
A555-218 
A19109 
A555-201 
A555-214 
A555-2I4 
A19109 
A19109 
A555-208 
A1985 
A555-232 
AI9109 
A19109 
AI9109 
A191-23 
11191-23 
A19109 

A19109 
A196-97 
A20132 
A19109 
A196-97 
A196-112 
A20131 
A196- 1I2 
A196-107 
A196-112 
A198-107 
A191-23 
A20131 
A196-107 
A1773 
A5556-200-9 
A19109 
A19109 
A191-102 

DESCRIPTION 

Capacitor, variable, AM FM w/drum 
Ceramic 1000 mm!, + 10% Uninsulated 
Ceramic 100 mm!, +-10% Uninsulated 
Ceramic Disc 5000 mm! 
Ceramic 18 mm!, • 10% Uninsulated 
Ceramic 50 mm!, ; 10% Uninsulated 
Ceramic 50 mm!, + 10% Uninsulated 
Ceramic Disc 5000 mm! 
Ceramic Disc 5000 mm! 
Ceramic 25 minl, + 10% Insulated 
Mica 500 mm! 
Ceramic 500 mint • 10% 
Ceramic Disc 5000 mm! 
Ceramic Disc 5000 mrrif 
Ceramic Disc 5000 mm! 
Mica 100 mm! 
Mica 100 inmf 
Ceramic Disc 5000 mm! 
Ceramic Disc 5000 mm! 
Paper .001 mid 400 V. • 20% 
Electrolytic 10 mfd, 25V. 
Ceramic Disc 5000 mm! 
Paper .001 mid 400 V. + 20% 
Paper .05 nifd 400 V..- 20% 

Electrolytic 20-10 0 3F8 V. 
Paper .05 mfd 400 V. • 20% 
Paper .01 mid 400 V. ; 20% 
Paper .05 mid 400 V. • 20% 
Paper .01 mfd 400 V. ; 20% 
Mica 100 rnmf 
Electrolytic 20-10 D 350 V. 
Paper .01 mfd 400 V. • 20% 
Trimmer, A.S.P. 
Ceramic 500 mmf, • 5% mm! N750 lestai. 
Ceramic Disc 5000 mm! 
Ceramic Disc 5000 mid 
Mica 10 mm!, + 10% 

RESISTORS FOR AM- FM TUNER 
SC HEM. 

LOCATION 

R I 
R 2 
R 3 
R 4 
R 5 
R 6 
R 
R 8 
R 9 
R 10 
R 11 
R 12 
R 13 
R 14 
R 15 
R 16 
R 17 
R 18 
R 20 
R 21 
R 24 
R 26 
R 28 
R 30 

PART NO. 

A230-2321 
A230-2225 
A230-2265 
A230-1101 
A230-2313 
A230-2281 
A230-1183 
A230-2265 
A230-226I 
A230-2329 
A230-2221 
A231-1171 
A230-2281 
A230-2329 
A230-2221 
A232-68 
A230-2305 
A230-1177 
A230-2313 
A230-2281 
A232-2277 
A230-2305 
A230-2345 
A230-2313 

DESCRIPTION 

Carbon I Meg ohm 1/4 W. • 20% 
Carbon 100 Ohm 1/4 W. + 20% 
Carbon 4.7K Ohm 1/4 20% 
Carbon 10 Ohm 1/4 W. + 20% 
Carbon 470,000 Ohm 1/-4 W. • 20% 
Carbon 22,000 Ohm 1/4 W. • 20% 
Carbon 27,000 Ohm 1/4 W. ; 20% 
Carbon 4.7K Ohm 1/4 W. • 263, 
Carbon 3300 Ohm 1/4 W. ; 20% 
Carbon 2.2 Meg ohm 1/4 Î./.. 20% 
Carbon 68 Ohm 1/4 W. + 20%. 
Carbon 8200 Ohm 1/2 10% 

Carbon 22,000 Ohm 1/4 W. 20% 
Carbon 2.2 Meg ohm 1/4 W.-+ 20% 
Carbon 68 Ohm 1/4 Ohm .20% 
Carbon 6200 Ohm 1 W. • -5% 
Carbon 220,000 Ohm 1/4 -W.. 20% 
Carbon 15,000 Ohm 1/4 W. .7 10% 
Carbon 470,000 Ohm 1/4 W. T. 20% 
Carbon 22,000 Ohm 1/4 W. .-20% 
Carbon 15,000 Ohm 1 W. . -20% 
Carbon 220,000 Ohm 1/4 W. • 20% 
Carbon 10 Meg ohm 1/4 W. . 20% 
Carbon 470,000 Ohm 1/4 W.-. 20% 

M1SC.PARTS FOR AM- FM TUNER 
9CHEM. 
LOCATION 

L 3 
L 4 
L 5 
I. 6 
L 7 
L 8 

El I 
T 2 
T 3 
T 4 
T 5 
T 6 

PART NO. 

28283 
A62298 
A28288 
A28287 
A28285 
A28283 

A37102 

A3395 
A3396 
A3391 
A3399 
A3397 
A4114 

DFSCRIPTION 

Choke FM Osc. 
Choke AM Loop 
Con FM Antenna 
Coil FM Ose. 
Coil AM 081. 
Choke FM Osc. 

Switch AM/F1,1 Phono TV 
Transformer FM II, let 
Transformer AM IF let 
Transformer AM IF 2nd 
Transformer AM IF 2nd 
Transformer Ratio Detector 
Pointer Dial Scale 

John Ir. Rider 

6S07 
VS 

PNONO 

C24 I Nil 
054FD a 470K 
Cr a 'p 

RS (nen SECTION 2 
VOLUME CONTROL REA, 

SOOK 

R22 
2711 

ISe _1111_.( 

•1124 
INEG 

Note A: Put two 100,000 ohm resistors in series 
across R-23 (30,000 ohms). Negative lead 
of V.T.V.M. is attached to the junction of 
these two resistors. Positive lead of 
V.T.V.M. is ground. V.T.V.M. on 3 volt 
scale. 

Note 13: Negative lead of V.T.V.M. same as in 
Note A, positive lead of V.T.V.M. at junc-
tion of R-22 (27K ohm) and shielded lead, 
on terminal strip at ratio detector. 

Note C: The FM R.F. and OSC. coils are made of 

stiff wire. To adjust these coils for band-
width and tracking move coils together 
or apart as required. 

Note D: Tune F.M. antenna trimmer (C10b) and 

at the same time rock the signal gene-
rator frequency back and forth for maxi-
mum deflection on the meter. 

Before starting alignment, pointer must be set 87.5 MC. mark with gang fully closed. 

ALIGNMENT CHART 

step 

No. 

1 

Band 
Switch 

in 
Positipn 

Dummy 

Antenna 

Signal Generator 
Dial 

Po sition 

Output 

Meter 

Adjust 

Remarks 

Freq. Connection C or L For 

AM 0.1 Mfd. 455 kc. 

_ 

Pin #2 
12AT7 

1620 kc. Across 
Speaker 

T5 & T3 Maximum 
Reading 

2 AM 

AM 

1600 kc. Radiating 
Loop 

1600 kc. Across 
Speaker 

ClOc 
Osc. Trimmer 

Maximum 
Reading 

3 600 kc. Radiating 
Loop 

600 kc. Across 
Speaker 

17 
Osc. Coil 

C 1 Oa 
Ant. Trimmer 

Loop Ant. 
2 Taped Wires 

Maximum 
Reading 

Repeat Nos. 2 & 3 
Until No Change Noticed 

4 AM 1500 Radiating 
Loop 

1500 kc. Across 
Speaker 

Maximum 
Reading 

Repeat Nos. 4 & 5 
Until No Change Noticed 

5 AM 600 kc. Radiating 
Loop 

600 kc. Across 
Speaker 

VTVM at 
A.V.C. 

Maximum 
Reading 

6 FM 0.1 Mfd. 10.7 mc. 
(0.1 volt) 

V4 
Pin #1 
6AU6 

Bottom 
of T6 

Maximum 
Reading 

See Note A 

7 

8 

FM 0.1 Mfd. 10.7 mc. V4 
Pin #1 
6AU6 

VTVM at 
Audio 

VTVM at 
A.V.C. 

Top of 
T6 

Zero 
Volts 

See Note II 

FM 300 ohms 10.7 mc. Ant. 
Terminal 

T4 & T2 

ClOd 
Osc. Trimmer 

Maximum 
Reading 

See Note A 

9 FM 300 ohms 108 mc. Ant. 
Terminal 

108 VTVM at 
A.V.C. 

Maximum 
Reading 

Maximum 
Reading 

10 FM 300 ohms 90 mc. Ant. 
Terminal 

90 VTVM at 
A.V.C. 

16 
F.M. Osc. Coil 

See Note C 

11 FM 300 ohms 90 mc. Ant. 
Terminal 

90 VTVM at 
A.V.C. 

Cl Ob 
FM. Ant. 

Maximum 
Reading 

See Note D 
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INSTALLATION 
PREPARING THE RECORD CHANGER FOR OPERATION 

Do not connect this unit to a power outlet until all shipping items on the record 
changer have been removed. 

The record changer is floated on spring mauntings. For shipping purposes only, these 
mountings are made rigid. To float the changer, remove the turntable by lifting it 
straight up the spindle. Turn the two shipping bolts ( identified by large, round heads) 
in a clockwise direction as far as possible and replace the turntable. Replace the turn-
table with a counterclockwise turning motion, making sure that the driver wheel is 
in position against the inside flange of the turntable. 

It is essential to have the record changer absolutely level. Use a torpedo or similar 
type level on the changer baseplate. Use adequate shims under the radio combination 
cabinet to achieve perfect level. 

RECORDS CHANGER CONNECTION 
See that the connections from the pickup arm and from the turntable motor are 
plugged into their sockets on the radio chassis. 

POWER SUPPLY 
The record changer is designed for operation from 105-125 volt, 60 cycle, alternating 
current ( AC) supply only. Never connect to a supply having a different frequency or 
voltage than that specified. 

OPERATION 

This Intermix Record Changer is designed to automatically play standard 78 RPM 
records, and 45 RPM and 33 1/3 RPM records of standard commerical dimensions. 
Any of these type records up to 12" in diameter may be played manually. 

The changer will automatically play as many as ten 12", twelve 10", or any assort-

ment of ten records intermixed. However, only intermix records of the same type— 
either standard (78 RPM) or long play (33 1/3 RPM). 

A full stack of twelve 7", 33 1/3 RPM, long-play records, a full stack of twelve 7", 

45 RPM, fine-groove records (with the proper adapter inserted in the record), or a 
full stack of twelve 7" 78 RPM records (children's records) with lead-in and finishing 
grooves will also automatically play on this changer. Changer shuts off after the last 
record has been played. 

Those children's records and home recordings that do not have lead-in and finishing 
grooves must be played manually. 

LOADING THE RECORDS FOR 
AUTOMATIC OPERATION 

I. Lift up on the record support knob 

until it clears the spindle and swing it 

to the left. 

2. Carefully place the records on the spin-

dle and lower them to the off-set shoul-

der. Steady the records with one hand 

and replace the record support over the 

spindle. Gently push down on the rec-

ord support knob until the records are 

held parallel with the turntable. 

3. The record to be played first should be 

at, the bottom of the stack; the second 

record to be played next, etc. The side 

of the record to be played should face 

upward. 
TO PLAY STANDARD RECORDINGS 

(78 RPM) 
1. Motor speed control knob must be in 

the 78 position. A stack of 10" and 12" 
standard records ( 78 RPM) may be in-
termixed. 

TO PLAY LONG-PLAY 
(33 1/3 RPM) RECORDS 
I. Motor speed control knob must be in 

the " 33" position a stock of 10" and 12" 
long play records ( 33 1,13 RPM) may be 
intermixed, or a full stack of 7" long 
play records ( 33 1/3 RPM) may be 

played. 

REMOVE RUBBER GROM 
MET a LIFT RECORD 
SUPPORT ARM TURN ( 2) 
HOLDDOWN SCREWS 
(LARGE ROUND HEAD 
SCREWS) CLOCKWISE AS 
FAR AS POSSIBLE 

REMOVE (2) PADS 
INSTALL TURNTABLE 

WHEN MOUNTING PLATE 
IS FLOATING. REMOVE 
CLOTH TAPE 

RECORD SUPPORT 
ARM 

/RECORD SUPPORT 
KNOB 

ON - OFF -RU. 
CONTROL 

MOTOR SPEED 
CONTROL 

TO PLAY FINE- GROVE (45 RPM)RECORDS 
1. Motor speed control knob must be in the "45" position. Your fine-groove 45. 
RPM records are manufactured with a 11/2 " spindle hole. Because of this it is es-
sential before playing these records that a record adapter be inserted (as shown in 
the illustration) in each 45 RPM record to be played. A full stack of 7" Fine Groove 
(45 RPM) records may be played. 

STARTING THE MECHANISM 
The pickup arm should be in place on the pickup arm rest. 

1. Turn the receiver on and set the selector switch to phono position. 

2. Turn the changer control knob clockwise ( to the right) to "REJ." and release it. 
This will release the bottom record from the stack and will cause the pickup arm 
to come to its proper position on the record and start playing. When the record 
is finished, the mechanism will automatically lift the pickup arm and drop 
the next record into position for playing. When the last record is played, the 
mechanism will automatically shut off. 

NOTE: If when the line cord is first connected to an A.C. outlet, the turntable 
does not revolve and the ON-OFF Reject Control cannot be turned to its 
"ON" position it will be necessary to rotate the turntable in a clockwise 
direction by hand until the pickup arm is on its rest. 

TO REJECT A RECORD 

To reject a record you don't want to hear, turn the changer control knob to "RE J." 
and release it. This will lift the pickup arm from the record and drop the next rec-

ord into position for playing. 

TURNING OFF 
To turn off the changer before the last record has been played, turn the changer con-

trol knob to "OFF," lift the pickup arm from the record and place it on the rest. 

TO REMOVE RECORDS 

Lift and turn the record support arm to the left. Lift the records from the turntable. 

MANUAL OPERATION 

To play records one at a time as with an ordinary phonograph: 

1. Lift up on the record support knob until 
it clears the spindle. Swing it to the left 

until the pin in the shaft drops into the 
locating groove. 

2. Place the record on the off-set shoulder 
of the spindle and tilt it toward the back 
of the pickup arm (A). 

This will guide the push-off finger into the "center hole of the record. Pull the record 
(B) so the center hole is over the main part of the spindle. The record can now drop 
to the turntable (C) and be played in the usual manner. 

3. Turn the changer control knob to "ON". 

4. Place the needle in the starting grooves of the record. C
L
L
 
3
0
V
d
 A
I
 3
N
O
I
S
H
I
A
 

©John F. Rider MODEL 13-G-121, Code 105-2-82001 



MODEL 13-G-121, Code 105-2-82001 

PARTS LIST FOR RECORD CHANGER 

TONE AND VOLUME CONTROLS 

The tone and the volume controls will affect record reproduction and volume in 

the manner as for the radio. 

CARE OF RECORDS 

To insure long life for your records requires only slight effort. Do not expose them 
to heat from the sun or from nearby stoves or radiators. Store them preferably in al-
bums, but in any case keep them always in a cool, dry place, resting vertically. Re-
move dust and dirt, using a soft cloth and a light circular motion. 

SUGGESTIONS 

When loading and unloading the changer use care to prevent bending of spindle. 

Records should not be left on the spindle except during operation of changer. Rec-
ords will warp. When machine is not in use, it is suggested that the motor control be 
left in the "78" position. For best reproduction keep needle and records clean. 

IF NOISE DEVELOPS 

Noisy scratching indicates worn records. Some records will wear longer than others, 
even if kept equally clean. This is due not only to quality of manufacture and care 
given the records but also to the kind of music recordered. 

SELECTION OF NEW RECORDS 

When buying records inspect them carefully to be sure that they do not have chipped 
edges and that they are perfectly flat. Records that are warped or "saucer shaped" or 

that have chipped edges may not operate properly in the record changer. 

SPECIAL INSTRUCTIONS 

1. The set-down position of the needle 
is adjusted by means of an adjusting 

screw. See illustration. Turn this screw HEIGHT ADJUSTMENT 

in either direction until correct set- SCREW 

down is obtained for a 10" record. 
When correct set-down is obtained for 
the 10" position, the 12" and 7" set-
down positions also will be correct. 

2. The pickup arm height is adjusted by 
the height adjustment screw. See illus-
tration. Turn the screw in or out until 
the underneath side of the pickup arm 
lifts 1/4 " above a 11/2 " stack of records 
on the turntable during start of cycle. 

3. The pickup arm is equipped with a cartridge having a osmium tipped unipoint 
needle. Insert new needle and tighten thumb nut firmly by hand. 

The replacment needle will have to be adjusted before it is tightened in the pickup 

cartridge to insure that the needle shank is securely held by the knurled thumb nut. 

NEEDLE SET DOWN 
ADJUSTMENT SCREW 

CAUTION: DO NOT USE PLIERS ON KNURLED THUMB NUT. 

TIGHTEN WITH FINGERS ONLY. 

PART 
NUMBER 

K3466 

K2110 

K2594 

1(1719 

1(1588 

K1588 

K1588 

1(2935 

K2593 

K2284 

1(2262 

1(2597 

K2525 

K3285 

K3499 

K2571 

K2829 

1(2583 

1(2274 

K2221 

K2931 

K3361 

K2310 

K2294 

K2509 

K2998 
1(2269 

K2505 

K2995 

1(2926 

K2904 

K3560 

1(3561 

K3689- I3 

1(2275 

K2255 

K2912 

K3353 

K2220 

K2591 

K2561 

K2271 

K2255 

K29I2 

1(3211-H 

1(1685 

K2942 

K2575 

1(1588 

K2977 

K2226 

K2227 

K2512 

K2516 

K2517 

K2559 

K2569 

1(2829 

K2329 

K2940 

K2943 

K1975 

K2918 

K2208 

PART No. A6426-4 

DESCRIPTION 

Base Plate 

"C" Washer—Record Support Assy. 

"C" Washer—Switch Control 

"C" Washer—Main Gear Assy. 

"C" Washer-12" Record Selector 

"C" Washer—Conical Lift Pin Spring 

"C" Washer—Slide 1 eta,ner 

Control Link 

Cotttrol Shaft Bearing 

Control Shaft Assy. 

Conical Lift Pin Spring 

Control Shaft Assy. 

Die Cast Frame Only 

Escutcheon 

Escutcheon Screws 

Ejector Link Assy. 

Fibre Washer—Trip Lever Assy, 

Fibre Washer—Idler Wheel 

Flat Washer—Slide and Cam Assy. 

Fibre Washer—Main Gear Assy, 

Fibre Strip—Switch 

Hairpin Clip—Idler Wheel 

Hinge Pivot Screw 

Hinge Assy.— Lift Pin 

Hinge Spring 

Hinge Arm Assy. 

Eccentric for Set-Down 

Hinge Arm 

Hinge Spring (Tortional) 

Tinnerman Speed Nut 

Cartridge Mounting Screws 

Cartridge (Astatic "GCAG-M") 

Osmium Duo Point Needle 

Cable and Clip Assy. 

Strengthener Screw 

Lock Spring 

Lift Screw 

Idler Wheel 

Lift Pin 

Lever Assy.— Shut-011 

Locator—Tone Arm Return 

Locator Ring—Tone Arm Return Cam 

Lock Spring 

Lift Screw 

Motor Assembly—( Russell) 

Motor Fastener 

Motor Speed Control Rod 

Main Gear Assy. 

"C" Washer—Trip Lever Assy. 

Roller 

Shaft 

Rivet 

Gear Only 

Spring Waster—Trip Lever AssV• 

Bushing 

Bracket 

Trip Lever Assy. 

Fibre Washer—Trip Lever Assy. 

Pawl 

Pawl Lever 

Rivet 

Pal Nut 

Plastic Support Leg 

Pal Nut for Spindle 

PART 
NUMBER 

1(2907-P 

1(1721 

K2560 

K2574 

K2580 

K2765 

K2908-B 

1(3286-P 

1(2530 

K 409 

1(2516 

K.2978 

K2586 

1(2053 

K2087 

1(2247 

K2249 

K2077 

1(26,3 

K1720 

K2925 

K 467 

1(2573 

K2910 

1(2579 

K2585 

K2953 

K2932 

K2288 

K2246 

K2211 

K2599 

K2275 

1(3284-P 

K2917 

K2576 

1(2536 

K2128 

K1529 

K2537 

K2078 

K2639 

K2624 

1(2639 

K1527 

K2552 

K2539 

/(2528-A 

K2569 

K2939 

K2958 

K2921 

1(2558-G 

K2442 

K2951 

K2520 

K2999 

K2917 

K3423-P 

K2937 

K 492 

K2909 

1(2957 

K.2581 

DESCRIPTION 

Reject Knob 

Reject Spring—Shut-Off Rod 

Reset Lever 

Return Spring—Tone Arm 

Rubber Bumper 

Rubber Grommet 

Record Support Assy. 

Plastic Button 

Record Support Rod 

Screw-10-24 x 5/16 and Lock-Washer 

Spring Washer 

Shut-Off Spring—Control Link 

Shut Off Bracket Assy. 

Screw-6 x 5/16 Sheet Metal—Shut-Off Bracket 

Screw-6.32 x V4 

Safety Spring 

Safety Plate—Lift Pin 

Shipping Bolt 

Shut-Off Rod 

Speed Nut—Spring 

Spring for Reset Lever 

Switch Only 

Switch Cover 

Spring—Compression—Switch Control Lever 

Spring for Set-Down Lever 

Spring for Shut-Off Lever 

Spring Washer—Compression 

Screw-4-40 Hex Head 

Slide and Cam Assy. 

Spring for Slide 

Slide Bearing 

Switch Control Lever Assy, 

Strengthener Screw—#4 a V4 Thread Cutting 

Speed Control Knob 

Strengthener and Bracket Assy. 

Spindle and Bearing Assy. 

Spindle Assy. less Ball Race and Washers 

Spindle Guide 

Record Pusher 

Spindle Body and Base Assy, 

Retainer Ring—Spindle Assy. 

Bearing Washer—Spindle Au/-

Dearing ( Ball Race)—Spindle Assy. 

Bearing Washer—Spindle Assy. 

Pusher Spring—Spindle Guide 

Pusher Shaft Spring—Record Pusher 

Pusher Shaft and Housing MU% 

Turntable and Hub Assy. 

Trip Lever Assy. 

Trip Pawl 

Trip Link 

Tone Arm Shaft and Sleeve 

Tone Arm Rest Post 

Trip Spring—Control Link 

Terminal Strip 

Trip Finger—Cam 

Tone Arm and Hinge Assy. 

Strengthener Assy. 

Plastic Tone Arm Only 

Washer—V4 I.D. x 1/2  O.D. x 1/16—Lift Più 

Washer—"Flat-Steel" 

Washer—Control Lever Au,. 

12" Record Selector 

7" Set-down Lever 

(Complete) 
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INDEX 

PAGE 

ALIGNMENT INSTRUCTIONS .. . 18 

INSTALLATION DATA .. 16 

PARTS LIST   ... 21 
RESISTANCE MEASUREMENTS. . 23 

SCHEMATIC   23 

ELECTRICAL SPECIFICATIONS 

Power Supply  105-125 Volts AC 
60 Cycles only 

Power Consumption  210 Watts 

Power Output 2  4 Watts (Max.) 
1.8 Watts (10% Distortion) 

Tuning Range  12 Channel 

Antenna Input Imp.  300 Ohms balanced 
Intermediate 

Frequencies  Picture 26.20 MC 
Sound 21.70 MC 

Intercarrier Sound 
System 4  5 MC 

Loud Speaker  12" PM Dynamic 

Voice Coil Imp. 3  2 Ohms 400 Cycles 

PAGE 

SPECIFICATIONS   . 15 

TOP VIEW - TUBE LAYOUT.   . 15 
TRIMMER LOCATIONS  19 
TROUBLESHOOTING.   18 
VOLTAGE MEASUREMENTS . .   17 
WAVEFORMS .  21 

TUBE COMPLEMENT 
Symbol 

Tuner  

*Tuner  

V-1   

V-2   

V-3   

V-9  6AU6 

V-10 6AU6 

V-11 6AU6 

V-12 6AL5 

V-13 6AV6 

V-14 6AQ5 

V-15 6AL5 

V-16  

V-17  

V-18  

V-19  

V-20  

V-21   

Type Function 

6.16 R-F Osc. and Mixer 

6I3Q7 R-F Amplifier 

6CB6 1st Pix I-F Amplifier 

6CB6 2nd Pix I-F Amplifier 

6CB6 3rd Pix I-F Amplifier 

V-4 A & B. 6AL5 Pix Det. and DC Restorer 

V-5 A & B. . 12AT7 1st Video Amp. and Phase 
Splitter 

V-6  6AH6 Video Output 

V-7  6BE6 Sync. Separator 

V-8  6SN7-GTA Vertical Osc. & Vertical 
Output 

Automatic Gain Control 

1st Audio I-F 

2nd Audio I-F 

Ratio Detector 

1st Audio Amplifier 

Audio Output 

Phase Detector 

6SN7-GTA Horizontal Oscillator 

6BQ6-GT Horizontal Output 

6AX4-GT Damper 

163-01" High Voltage Rectifier 

5U4-G Low Voltage Rectifier 

RADIO FREQUENCY RANGES 

Channel Channel Picture Sound Receiver 
Number Frequency Carrier Carrier R-F Osc. 

Mc Frequency Frequency Frequency 
Mc Mc Mc 

2 54-60 55.25 59.75 81.45 

3 60-66 61.25 65.75 87.45 

4 66-72 67.25 71.75 93.45 

5 76-82 77.25 81.75 103.45 

6 82-88 83.25 87.75 109.45 

7 174-180 175.25 179.75 201.45 

8 180-186 181.25 185.75 207.45 

9 186-192 187.25 191.75 213.45 

10 192-198 193.25 197.75 219.45 

11 198-204 199.25 203.75 225.45 

12 204-210 205.25 209.75 231.45 

13 210-2.6 211.25 215.75 237.45 

RECEIVER LOCATION - Advise the owner as to the proper 
location for the television receiver. The following may be 
used as a guide: 

1. Choose an area in the home where sunlight or light 
from lamps does not strike the face of the picture 
tube and cause glare. 

2. Remember the necessity of an electrical outlet and 
the location of the point at which the antenna leads 
enter the room. 

3. The receiver should be placed a short distance from 
the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 
for operation and comfortable viewing from all 
angles. 

••, ••‘ 
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DANGER 
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Fig. 1-Tube Layout. 
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6SN7-GTA 
eOrn.t OSC 

`6AX4-GT 

531.2754 

ANTENNA - This receiver has been designed to use an an-

tenna with a 300 ohm balanced transmission line. This line 

must be as short as possible because the longer the line the 

greater the chances are for picking up electrical disturb-

ances. Stand-off insulation should be used to keep the line 

away from the mast, metal or walls. Twist this line about 

one turn per foot throughout the line to cancel out direct 

signal and or noise pickup by the transmission 

should also be securely anchored in place so 

change in weather will not affect its position. 

HIGH VOLTAGE WARNING 

line. It 

that a 

This television receiver contains high voltages which are dangerous to life. Never operate or service 

the receiver outside of the cabinet or with the covers removed until all the safety precautions necessary 

for working with high voltage equipment have been observed. 

Shatterproof goggles and 

PICTURE TUBE 
HANDLING PRECAUTIONS 

heavy gloves must be worn by individuals while handling the picture tube 

or installing the picture tube into the receiver. 

GAGS 

6e5 
44,0 oir 

•/G -----e;tGe 
J. .400•O • r 

21MP4 Picture Tube 21" Metal The picture tube encloses a high vacuum and due to the large surface area, is subjected to very 

air pressure. Therefore, care should be taken not to bump or scratch the picture tube accidentally 
*For replacement purposes a 6BZ7 tube may be used in may 
place of a 6BQ7 tube. cause the tube to implode resulting in damage to property or injury to an individual. 
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Li 
REMOVE 4 SCREWS AND CLEAT FROM FRONT 
OF CABINET FOR THE REMOVAL OF PICTURE 
TUBE GLASS. 

OFF- ON VOLUME 
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLUME. 

HORIZONTAL TONE 
HOLD 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK. 

2838 

1. To turn the television receiver on, turn the OFF-ON 
VOLUME control clockwise until a click is heard. Allow 
approximately 30 seconds for the tubes to warm up. 

2. Turn the STATION SELECTOR control to the desired 
channel. This control may be turned in either direction. 

3. Turn the CONTRAST control clockwise until activity 
or definite form is noted on the screen. 

STATION SELECTOR 
SELECTS AND INDICATES 
CHANNEL. 

BRIGHTNESS VERTICAL 
HOLD 

FINE TUNING 

CONTROL PANEL COVER 
OPENED 

N 

TUNING PROCEDURE 

4. Adjust the FINE TUNING control for clearest picture 
and the VOLUME control for desired volume. 

5. To turn off the receiver, turn only the OFF-ON VOLUME 
control counterclockwise until a click is heard. 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 
There are four controls at the front of the chassis which 
are accessible when the hinged control panel is pulled 
downword. See illustration (Figure 2). These controls 
are pre-set at the factory and may occasionally need 
adjustment due to aging of the components in the re-
ceiver and the fluctuating line voltages in different areas. 

If any adjustments are necessary follow the instructions 
under "Controls and Functions." 

IMPORTANT — Be sure that the FINE TUNING control has 
been set for the clearest picture before adjusting any 
controls. 

CONTROLS AND FUNCTIONS 
HORIZONTAL HOLD—Stops horizontal movement (diag 
onal bars.) 

TONE—Adjusts for tonal quality bass or treble. 

BRIGHTNESS— Adjusts for desired picture brilliance. 

VERTiCAL HOLD—Stops upward or downward picture move-
ment. 

PICTURE TUBE SAFETY GLASS 
It will be necessary to clean the picture tube safety glass 
and the face of the picture tube occasionally. Remove 
the screws and cleat as outlined in the illustration. Insert 
your fingers into the opening at the center of the frame 

and carefully lift up and pull out the safety glass. Clean 
the safety glass and the face of the picture tube with a 
soft lint-free cloth dampened with water or mild soapsuds. 

®REMOVE PICTURE TUBE SUPPORT BRACKET FROM TUBE MOUNTING 
RING, LIFT TUBE SLIGHTLY FROM LOWER CRADLE BRACKETS 
IN FRONT THEN REMOVE TUBE FROM SUPPORT BRACKET 

Fig. 3— Removal 

WARNING — Before handling the picture tube, it will be 
necessary to remove the static charge. In receivers with 
glass picture tubes, ground the anode lead to chassis, 
and insert an insulated wire from the well in the tube 
to chassis. In receivers with metal picture tubes, remove 
the static charge by grounding an insulated wire from 
the chassis to the metal portion of the tube. 

PICTURE TUBE REPLACEMENT — To replace the picture tube 
it is necessary to remove the chassis from the cabinet. 
This may be accomplished in the following manner: 
1. Remove the front panel control knobs by pulling them 

straight from their shafts. 
2. Remove the cabinet back. 
3. Disconnect the leads from the speaker, remove the 

antenna terminal board at the rear of the cabinet and 
then the five chassis mounting bolts. Pull chassis CARE-
FULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined in the 
illustration. To install a new picture tube, reverse the 
procedure making sure that the picture tube fits close 
against the picture tube cushion. If the picture tube 
sticks or fails to slip into place smoothly, investigate 
and remove the source of the trouble. Never force 
the tube. It is important that all the clips and shims 
used in mounting the tube be replaced, otherwise 
difficulty may be encountered when horizontal or 
vertical centering is required. 

FRONT OF CHASSIS 
(Accessible After Opening Front Panel Control Cover) 
Horizontal Hold  R-94 

of Picture Tube 

REMOVE 
SOCKET, 
ION TRAP 

L. AND 
CENTERING 
DEVICE 

/LOOSEN THESE 
2 SCREWS 
AND 2 ON 
OPPOSITE SIDE 

REMOVE SCREW 
IN PICTURE TUBE 
BAIL) CLAMP 

MS3IC-2775 

Brightness   
Vertical Hold   
Tone   

NON-OPERATING CONTROLS 

REAR OF CHASSIS 

R-25 
R-51 
R-72 

Horizontal Centering  t Centering 
Vertical Centering   Device 
Ion Trap Magnet  Wing Nut Adjustment 
Deflection Yoke  Wing Screw 
Width  L-15 
Horizontal Linearity  L-16 

R-89 
Horizontal Frequency  1-14 
Vertical Linearity  R-49 
Height  R-54 
Sync Stability • •  R-39 
AGC Threshold Control   R-108 

Horizontal Drive 

• 
t-m 

HORIZ 
LIN. ' 

R•l08 
AGO 

THRESHOLD CONTROL 

HEIGHT VERT SYNC 
CONTROL LIN STABILITY 

.3..9 • 

9.9 ' ge'S e- c • 
ni 

e 

Fig. 4—Adjustments Rear of Chassis 
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ION TRAP MAGNET ADJUSTMENT —The ion trap magnet should 
be positioned close to the base of the tube with the magnet 
of the ion trap on the side where the electron gun is 
nearest the glass neck of the picture tube. From this position 
adjust the magnet by moving it back and forth and at the 
same time rotating it slightly around the neck of the pic-
ture tube until the brightest raster is obtained on the 
picture screen. Reduce the brightness control setting until 
the raster is slightly above average brilliance. Readjust the 
ion trap magnet for maximum raster brilliance and best 
focus. MAXIMUM RASTER BRILLIANCE AND BEST FOCUS 
OCCUR AT THE SAME POINT. Do not sacrifice brilliance 
for best focus. The ion trap magnet adjustment is a very 
critical one especially with the electrostatic type zero focus 
picture tube. Consequently, great care should be taken 
to make sure that the ion trap magnet is correctly adjusted. 

DEFLECTION YOKE ADJUSTMENT — If the lines of the raster 
are not horizontal or squared with the picture mask, rotate 
the deflection yoke until this condition is obtained. Tighten 
the yoke adjustment wing screw. 

CENTERING ADJUSTMENT — If horizontal or vertical centering 
is required, adjust each ring in the centering device until 
proper centering is obtained. If a clamp type centering de-
vice is used, rotate the device to the left or right and turn 
the knob located at the top of the device until the picture 
is centered correctly. 

PICTURE ADJUSTMENT — For further adjustments, obtain a 
test pattern on the receiver. Turn on receiver and follow 
tuning procedure on page lb. When a test pattern is ob-
tained it may be necessary to slightly re-adjust the 
fine tuning control for clearest picture. 

ADJUSTMENT OF AGC THRESHOLD CONTROL — Tune the re-
ceiver to the strongest station in the area in which the re-
ceiver will be used. While observing the picture and listen-
ing to the sound, turn the control clockwise until signs of 
overloading (buzz in sound, washed-out picture) appear. 
Then turn the control a few degrees counter-clockwise 
from the point at which overloading occurs. (The stronger 
the signal input, the more counter-clockwise this setting 
will be.) In areas where the strongest signal does not ex-
ceed 10,000 uy the setting will usually be maximum 
clockwise. With the control set correctly, the AGC will 
automatically adjust the bias on the R.F. and I.F. ampli-
fiers so that the best possible signal to noise ratio (Mini-
mum snow) will be obtained for any signal input to the 
receiver. 

ADJUSTMENT OF SYNC STABILITY CONTROL — When receiv-
ing strong (500 MV or more) signals, set hold controls 
so that the picture is locked in. Turn the sync control 
fully counter-clockwise, then, while observing the picture, 
turn the control slowly clockwise until a minimum amount 
of bending occurs. If the control is set incorrectly bend-
ing, tearing, etc., will be present and when switching 
from channel to channel the picture will not lock in 
quickly. 

In weak signal areas the control should be set for maxi-
mum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. 
When the sync stability control is correctly adjusted the 
receiver will hold sync without tearing or rolling under 
even the most adverse noise conditions. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Tune in a 
station and adjust the horizontal hold control until the 

picture falls into sync. Momentarily remove the signai 
ay switching orf channel and then back.. I he picture 
should pull into sync over a range of Yu" rotation ot the 
horizontal hold control. It in the above check the receiver 
tails to hold sync or the pull- in range is at the extreme 
end of the control, it will be necessary to make the 
lollowing adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT — With the horizontal 
hold control set to the center of its range of rotation, 
adjust the horizontal frequency control ( L-14) until the 
picture pulls into sync. Recheck the "Horizontal Oscillator 
Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT — Adjust the 
height control ( R-54) until the picture fills the mask 
vertically. Adjust the vertical linearity control (R-4) until 
the picture is symmetrical from top to bottom. Adjust. the 
picture centering device to align picture with the mask. 
Adjustment of any control will require a re-adjustment of 
the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS— While receiv-
ing a signal from a station (with picture locked in sync) 
turn contrast control fully counter-clockwise, turn the 
briettness control (R-25) up so that the picture appears 
washed out. Adjust width control ( L-15) until the picture 
fills the mask. Turn the horizontal drive control (R-89) 
clockwise until white bars appear in the left center por-
tion of the raster, then turn counter-clockwise until the 
white bars just disappear. This adjustment will allow the 
horizontal system to operate at maximum efficiency. Ad-
just horizontal linearity control (L-16) for best linearity. 
If adjustment of the horizontal drive ( R-89) or horizGrital 
linearity (L-16) is required, it usually will be necessary 
to recheck the horizontal oscillator alignment. If adjust-
ment of the horizontal linearity control (L-16) is required, 
readjustment of the horizontal drive control ( R-89) will 
be necessary. Adjust the picture centering device to align 
the picture with the mask. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 
The oscillator is preset at the factory and normally needs 
no adjustment. However, if adjustments are required, 
they can be made without removing the chassis from the 
cabinet. Remcve the channel selector and fine tuning 
knobs from the tuning shaft. 

TEST PROCEDURE: 
1. Set channel selector to receive desired station. 
2. Set fine tuning control in center of its range. 
3. Adjust oscillator slug, with bakerte type screwdriver, 

for best picture resolution. 
4. Repeat steps 1, 2 and 3 on all channels used. 
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MODEL 13-G-127, Code 334-3-MS31D 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE — If raster cannot be obtained 
check below for the possible causes. 
1: Ion trap magnet adjustment is incorrect. 
2: No + 13 voltage. Check 4 10 ampere fuse. Replace if 

defective. If fuse continually burns out, check 
(A) Horizontal output tube V-17 (6BQ6-GT) 
(B) Check damper tube V-18 (6AX4-GT). 
(C) Check horizontal oscillator tube V-16 (6SN7-GTA) 

for proper operation. 
(D) With an ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9. 
3: No high voltage. Check V-17, V-18 and V-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 of T-9, the trouble can 
be isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 6BQ6-GT plate and 
1B3 plate is open, tube V-19 is defective, its filament 
circuit is open, R-99 and C-78 defective or pix tube 
elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across 
the face of the picture tube, it can be caused by the 
following: 
1: Vertical oscillator and vertical output tube V-8 inoper-

ative. Check socket voltages. 
2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY — If adjustment of the height 
and linearity controls will not correct this condition, any 
of the following may be the cause. 
1: Check variable resistors R-49 and R-54. 
2: Vertical output transformer (T-5) defective. 
3: Capacitors C-35A, C-39 or C-70 defective. 
4: V-8 defective, check voltages. 
5: Excess leakage or incorrect value of capacitor C-37, 

or open or incorrect value of resistors R-55 & R-56. 
6: Low plate voltages. Check rectifier tube and capacitors 

in 4-B supply circuits. 
7: Capacitor C-36 defective. 
8: Vertical deflection coils (L-12) defective. 

POOR HORIZONTAL LINEARITY — If adjustment of the Hori-
zontal drive and linearity controls does not correct this 
condition, check the following: 
1: Check or replace horizontal output tube V-17. 
2: Check or replace damper tube V-18 (6AX4-GT). 
3: Check capacitors C-74, C-76, C-77 and horizontal 

1;nearitv control (L-16) for defects. 
4: Horizontal deflection coils (L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
caused by: 
1: Defective yoke due to C-75 or R-98 (internal in yoke 

I 

assembly) being wrong value or open. These com-
ponents are mounted in rear of yoke assembly. 

2: V-18 (6AX4-GT) defective. 

SMALL RASTER — This condition can be caused by: 
1: Low +B or line voltage. Check V-20 (5U4G). 
2: Insufficient output from horizontal output tube V-17. 

Replace tube. 
3: Insufficient output from vertical oscillator and vertical 

output tube V-8. Replace tube. 
4: Incorrect setting of horizontal drive control R-89. 
5: V-18 (6AX4-GT) defective. 
6: Incorrect setting of (L-15) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND — This condi-
tion can be caused by: 
1: No signal on picture tube grid. Check V-5A (12AT7) 

and V-6 (6AH6) tubes and associated circuits. 
2: Bad contact to picture tube grid (lead to socket 

broken). 
3: AGC tube (V-9) may be defective. Check tube and 

its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 
— A condition of this nature can be caused by: 
1: Defective sync separator V-7 or phase splitter V-5B. 
2: If tubes are O.K. check voltages, and associated cir-

cuits. 
3: AGC system inoperative. Check V-9 (6AU6) AGC tube 

and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 
— If this condition is encountered, check: 
1: Vertical integrating network capacitors C-31A, B & C, 

and resistors R-46 A, B & C. 
2: Vertical hold control (R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 
1: V-15 or V-16 defective. 
2: Improper setting of (L-14) horizontal frequency con-

trol. 
3: Check setting of horizontal drive control and horizon-

tal linearity control. 
4: Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION — If the picture 
resolution is not up to standard, it may be caused by 
any of the following: 
1: Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 
2: Defective picture detector V-4A, (6AL5) or video am-

plifier V-5A or video output V-6 (6AH6). 
3: Defective picture tube. 
4: Open video peaking coil. Check all peaking coils 

L-5, L-6, L-8, L-9, L-10 and L-11 for continuity. Note 
that L-5, L-9 and L-10 have shunting resistors. 

5: Leakage in V-6 (6AH6) grid capacitor C-11. If the 
capacitor is not found to be defective, check the fol-
lowing: 
1: Check all potentials in video circuits. 
2: Check picture tube grid circuit for poor or dirty 

contact. 
3: Check and realign, if necessary, • the picture I-F 

and R-F circuits. 

SERVICE SUGGESTIONS—(continued) 

PICTURE SMEAR: 
1: A smear can be attributed to phase shift at the low 

or high frequency end of the video characteristic. This 

can be caused by improper values of resistors and 

capacitors in the video circuits. Check for grid current 

on video output tube V-6 (6AH6), open or shorted 

peaking coils, video amplifier load resistors are of 

improper value (high). 

2: This trouble can also originate at the transmitter. 

Check reception from another station. 

3: Check and realign, if necessary, the picture I-F and 

R-F circuits. 

MAN MADE NOISE IN SOUND (Ignition, etc) 
1: Check sound I-F tubes V-10, 11 & 12 and 

çircuits. 

2: Check sound I-F alignment. 

associated 

BENDING OR S-ING 
1: Check sync stability control adjustment. 

2: Check capacitors C-35B and C-79B. 

3: V-17 (6BQ6-GT) defective or V-16 (65N7-GTA) de-

fective. 

4: Check sync separator tube V-7 (6BE6) and phase 

splitter V-5B ( 12AT7) and V-5A ( 12AT7) video ampli-

fier. 

5: Check AGC threshold control. 

PICTURE NORMAL—NO SOUND OR WEAK OR DISTORTED SOUND 

1: Check sound I-F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 

(6AV6) V-14 (6AQ5) and associated circuits. 

POOR FOCUS 
1: Improper setting of Ion Trap magnet. 

2: Defective picture tube or picture tube socket. 

PICTURE JITTER: 
1: If regular sections at left of the picture are dis-

placed, replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 

or noise received with the signal. 

3: Horizontal instability may be due to unstable trans-

mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V-5B, ( 12AT7) and sync separa-

tor V-7 (6BE6). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead not held in position by support 

spring, ie: close proximity of grid lead to sync and 

horizontal tubes will cause picture to jitter at high 

contrast setting. 

8: Check AGC threshold control. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT — To service this receiver properly, it is 

recommended that the following test equipment be avail-

able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 
18 to 30 mc, 10 mc sweep width 

40 to 90 mc, 10 mc sweep width 

170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least .1 volt maximum. 

(c) Output constant on all ranges. 

(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 

band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 

(Output on these ranges should be adjustable and at 

least .1 volt maximum.) 
(a) Intermediate alignment frequencies. 

23.1 mc first picture I-F coil. 

24.1 mc third picture I-F coil. 

25.9 mc second picture I-F coil. 

21.7 mc sound trap. 

4.5 mc video trap & sound I-F. 

25.2 mc converter plate coil (Tuner). 

HETERODYNE FREQUENCY METER with crystal calibrator if the 
signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 
with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS — To service the receiver remove the 
chassis from the cabinet. To do so, remove the knobs, the 
cabinet back, disconnect the leads from the speaker, re-
move the antenna terminal board at rear of cabinet, and 
then the 5 chassis mounting bolts. The chassis may be 
serviced with the picture tube in place provided the chassis 
is turned on its side with the power transformer on the 
bottom. The weight of the chassis will be supported against 
the power transformer and pix tube brackets. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will cause 
a considerable overload on the high voltage filter resistor 
R-99. 
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Fig. 8-Top Chassis Video 
and Audio I-F Adjustments 

T-7 
SOUND 
RATIO VET. 
TRANS. 
SCC01/0•»r 
:2•0 [EH rta 
• 5 A1C 

T-6 
SOUND 4 TRANS 
4.5 AIC 

L-7 
**--- TRAP 

• 5 P•C 

A. Unmodulated R-F signal into Converter Grid by means 
22 K 

of tube shield insulated from 

base. VTVM with filter in lead 

of 22 K ohms and 5000 mmf 

connected to pic. det. load 
2519A 

resistor, (R-100) 4700 ohms, 

in series with peaking coil (L-6) from Pin 7 of 6AL5. In-

put signal level should be such that output is less than 2 

volts DC. Apply -4.5V battery bias on AGC line. 

z  
JVVV vr" 

• o 

Fig. 10-VTVM Connections 

FREQUENCY ADJUST 

1. 25.2 MC Converter plate coil on top of 
tuner for maximum dc at picture 
detector. 

2. 23.1 MC 1st picture I-F coil (T-1) for 
maximum dc at picture detec-
tor. 

3. 25.9 MC 2nd picture I-F coil (T-2) for 
maximum dc at picture detec-
tor. 

4. 24.1 MC 3rd picture I-F coil (T-3 below 
chassis) for maximum dc at pic-
ture detector. 

5. 21.7 MC 3rd picture I-F trap (T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. I-F Sweep Generator into converter grid by means of 

tube shield insulated from base. 

Connect oscilloscope across R-100 (in place of VTVM). 

Apply -4.5V bias (DC) to AGC line (battery). 

Tuner should be switched to dead channel so as not 

to cause interference. 

T-7 
SOUND RATIO 
DET. TRANS. 

0 0 0 

T-6 
SOUND I-F 
TRANS. 
4.5 MC. 

14331C-2749 

PR/ • 
4.5 MC. 

L-7 

TRAP4.5 MC. 

FRONT APRON 

T-3 
3RD PIX 
24 1 MC. 

T-1 
1ST PIX I- F 
23.1 MC 

T-2 
2ND PIX 
25.9 MC. 

iéea 

Fig. 9-Bottom Chassis Video 

and Audio I-F Adjustments. 

22 K.n. 

5000 
MMF. 

2575A 

SII/ELOE0 CABLE 

Fig. 11- Oscilloscope Connections 

23.5 25.25 

23.0 26.2 

SCOPE 

50 ce:, 

21.7 2710 

Fig. 12- Overall Response Curve 

Observe overall I-F response, which should be as shown 

above: A slight touch-up may be required. At no time 

should the trap coil be re-adjusted, nor should it be neces-
sary to turn any of the picture I-F coils more than 1/2 

turn of the slug. The following comments are suggestions 
only: 

ALIGNMENT PROCEDURE (Continued) 

1. The height of the 26.2 MC marker is controlled by the 

25.2 MC (Converter Plate Coil on tuner) and the 
25.9 MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and 
position of 23.5 MC) marker is controlled for the 

most part by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the 

first picture I- F (23.1 MC coil). However, it is NOT 

advisable to change the setting of the coil, due to 

its effect on sound rejection. Its adjustment should 
be avoided unless believed to be absolutely neces-
sary. 

VIDEO 
With 4.5 MC unmodulated signal from a high impedance 

source, ( 10,000 ohms in series with the generator) into 

plate of the picture detector tube (Pin 7-6AL5) and VTVM 
on picture tube grid, tune 4.5 MC trap (L-7 Top) for 

minimum response. VTVM on 0-10 V AC scale. This ad-

justment can also be made while observing a picture 

from a station. Tune trap for least 4.5 MC beat in picture. 

AUDIO I-F 
1: With signal generatór set to 4.5 MC and dc VTVM 

connected to junction of R-62 and C-46, adjust sound 

take-off coil (L-13 Top) and sound I-F transformer 

slugs (T-6 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 

the ratio detector primary (T-7 Bottom) for maximum. 

3: With VTVM connected to junction of R-66, R-69 and 

C-50, adjust ratio detector secondary (T-7 Top) for 

cross over (zero voltage) on lowest scale. 

NOTE - If no signal generator is available, the pro-

cedure above may be followed by tuning in a station 
and using the 4.5 MC beat between picture and sound 

carrier. 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 

antenna terminals. Marker generator output to an-

tenna terminals. Oscilloscope to "test point" (Figure 13) 

on tuner. Connect 11/2  V bias to AGC line at junction 

of R-33 and C-20 on the receiver. 

R- F 
TEST 
POINT 

L-59 

C-209 C-206 

2781 

C-20I 

Fig. 13-Top Tuner Adjustments 

B. RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-201 

slightly favoring the Pix carrier, then adjust C-206 

and C-209 for response as in Figure 14. Picture and 

sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 

below 70% on any channels, readjust C-201, C-206, 

and C-209. Recheck all channels. 

PIX SOUND 

/ ...---------\90 % 

2696 

Fig. 14-Pix & Audio Markers 

C. OSCILLATOR ADJUSTMENT. 

1. Apply -4.5 volts on I-F AGC line at junction of 

R-1 and C-21. 

2. Connect oscilloscope to output of video detector. 

Place fine tuning in center of range. Check res-

ponse on all channels. Sound marker should be 

in notch and picture marker at 50%. (See Figure 

12). 

3. If markers are off, individual oscillator coil slugs 

will require adjustment. Adjust each channel slug, 

accessible through hole in front of chassis with a 

non-metallic screwdriver to bring sound marker trs 

correct position. 
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MODEL 13-G-127, Code 334-3-MS31D 

I 6BQ7 

'e '6B27 ' 
R•F AmP 

TUNER ASSEMBLY INFORMATION 

M - 12 5 

M-113 

M-124 

2 727 A 

C-202 
3.6 

M-121 M-10 9 

M-115 

M-114 

NOT E 
FOR SHAFT LENGTH 
INFORMATION 
SEE PARTS LIST. 

TURRET SWITCH SETTING SELECTS 
CO/LS FOR CHANNEL DESIRED. 

C 203 
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C•21511--1 c .2,6 1 
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A OC. HEATER 
6 .1 v 

C-206 
0 5-3 

0-205 
160 Ii 

41r911. 

M-112 

M -116' 

M - 116 

C-211_1 

BLUE + 

8* R-F) 
*150 V 

1  

M 110 

Fig. 15--"Q" Tuner Pictorial 

C-207 
47 5. 

1•55 R•208 
2206 

IL- 56 

J 

C.2091 
0 5-3 7-

R•F 
TEST 

POINT-

C- 211 
FINE 

IC.,2010 
TUNING T 

Fig. 16—"Q" Tuner Schematic Diagram. 

R-203 

M-108 

M-123 

M - 125 

M - 126 

6J6 
MIXER OSC 

L-58  

000'_s 

C-213 
68 I 

R-210 
10 

C-2181 

REO 

*(MIXER) 
*150V 

S;' 1•59 
1 11-11./ C-214 

120 

L-60 

TUNER ASSEMBLY PARTS LIST 
RESISTORS COILS AND CHOKES (Continued) 

Ref. No. Part No. Ohms Tolerance Watts 

R-201 12A-004 15 K -` 10 00 0.5 

R-202 12A-039 47 K - 20% 0.5 

R-203 12A-094 100 K • 10 °. 0.5 

R-204 12A-1'.,6 100 K ' 5% 0.5 

R-205 12A 1e7 160 K ` 5°. 0.5 

1-206 12A-183 1500 '' 10% 0.5 

R 2071 
R 209 }. 12A-343 10 K 
R 2101 

R 208 12A 041 220 K 

CAPACITORS 

Ref. No. Part No. Capacity 

C-23I 

C-202 

C-203 

C-2041 
C-2121 

C-2051 
C-2071 

C-2061 
C-2091 

C-208 

C-210 

C 211 

C-213 

C-214 

C-2151 
C-2161 
C-2171 
C-2181 

C-219 

318-207 3-9 mmf 

CD8C3R6C 3.6 mmf 

CD8C1R5M 1.5 mmf 

CD8X102Z 1000 mmf 

10 °. 0.5 

- 20°. 0.5 

Tolerance 

Trimmer 

:47 .25 mmf 

±20% 

CD8Q470K 47 mmf ± 10% 

31B-206 0.5-3 mmf Trimmers 

CD8U050C 5 mmf ±5% 

CD1OCIOOK 10 mmf 10% 

Part of Fine Tuning Assembly 

CD8C6R8C 6.8 mmf ± 25 mmf 

I3D-055 120 mmf ±- 10% 

13D-153 800 mmf Minimum 

13D-196 800 mmf Minimum 

COILS AND CHOKES 

Ref. No. Part No. Description Channel and 
Code No. 

9A2278-1 Antenna Coil 2-Q  

9A2278-2 Antenna Coil 3-Q  

9A2278-3 Antenna Coil 4-Q  

9A2278-4 Antenna Coil 5-Q  

9A2278-5 Antenna Coil 6-Q  

9A2278-6 Antenna Coil 7-Q  

9A2278-7 Antenna Coil 8-Q  

9A2278-8 Antenna Coil 9-Q  

9A2278-9 Antenna Coil 10-Q  

• 9A2278-10 Antenna Coil 11-Q  

Ref. No. Part No. Description Channel 
Code No. 

9A2278- I 1 Antenna Coil 12-Q  

9A2278-12 Antenna Coil 13-Q  

9A2279-1 Oscillator Coil 2-Q  

9A2279-2 Osci!Intdr Coil 3-Q  

9A2279-3 Oscillator Col 4-Q  

9A2279-4 Oscillator Coil 5-Q  

9A2279-5 Oscillator Coil 6-Q  

9A2279-6 Oscillator Coil 7-Q  

9A2279-7 Oscillator Coil 8-Q  

9A2279-8 Oscillator Coil 9-Q  

9A2279-9 Oscillator Coil 10-Q  

9A2279-10 Oscillator Coil 11-Q  

9A2279- I 1 Oscillator Coil 12-Q  

9A2279- I 2 Oscillator Coil 13-Q  

L-52 31B-296 Choke, Cathode   

L-53 34A-546 Choke, R-F Filament   

L-57 34A575 Choke, Oscillator Filament   

L-58 31B-295 Choke, Mixer Plate   

159 31A-078 Converter Plate Coil   

L-60 31B-230 Choke, Coil   

MISCELLANEOUS MECHANICAL PARTS 

Ref. No. Part No. Description 

M-107 318-012 Bracket, Sharp Tuning Rotor Retaining 

M-108 31B-048 Spring, Detent Plate Grounding. 

M-109 16S-006 Shield, Tube (616)   

M-110 165-004 Shield, Tube (6BQ7)   

M-112 31A-010 Spring, Slug Retaining 
(Oscillator Coil) 

M-113 11D-022 Washer, Fibre Spacer 
(1/4" ID by 1'2" OD)   

M-114 10E-401 Nut, Locking Spring (for trimmers). . 

M•115 9A-410-7 Screw, Trimmer   

M-116 9A•629-3 Screw, Bracket Mounting   
(6/32" by '4")   

M-117 3113-029 Osc. Slug Trimmer   

M-121 31B-016 Roller, Detent ( 3'8" dia., 3'32" dia. 
bearing)   

M-122 31B-005 Spring, Detent (2-5/16" long)   

M-123 31B-278 Contact Plate and Bracket Assembly 

M-124 31B-008 Spring, Sharp Tuning Rotor Contact 
(Flat Bronze 1-7/16" by 1/2 ")   

M-125 31B-030 Spring, Front and Rear Turret Shaft 
(Wire 2-3/4" long, 3/64" dia.)  

M-126 31B-103 Shield, Bottom Cover   

31A-066-26 Fine Tuning Shaft (Sharp Tuning) 
used with 25A1095 Tuner   

© John P. Rider 



OSCILLOSCOPE WAVEFORM PATTERNS 
the waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram 
which identifies each test point. 
The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown in-

No. I —6AL5 Pix Det. Plate 
3.5V P-P 60 C.P.S. 

No. 4-68E6 Sync Sep. 
Grid No. 1 .2V P-P 60 C.P.S. 

No. 7—I2AT7 Phase Splitter Plate 
45V P-P 60 C.P.S. 

No. 2-12AT7 Plate 
35V P-P 60 C.P.S. 
No. 2-6AH6 Grid 
8V P-P 60 C.P.S. 

No. 3—Pix Tube Grid 
20-100V P-P 60 C.P.S. 

No. 9-6SN7-GTA Vert. Osc. Grid 
170V P-P 60 C.P.S. 

No. 5-613E6 Sync Sep. Plate 
20V P-P 60 C.P.S. 

No. 6-12AT7 Phase Splitter Cathode 
18V P-P 60 C.P.S. 

No. 11—Vert. Def. Coil 
100V P-P 60 C.P.S. 

No. 17-68Q6 Grid 
120V P-P 15,750 C.P.S. 

No. 6—I2AT7 Phase Splitter Cathode 
18V P-P 15,750 C.P.S. 

No. 12-6AU6 A.G.C. 
450V P-P 15,750 C.P.S. 

No. 18-6AX4-GT Damper Plate 
120V P-P 15,750 C.P.S. 

dicates the repetition rate of the waveform, not the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes of any high 
frequency pulse will tend to be less. 

No. 8-65N7-GTA—Vert. Osc. Plate 
125V P-P 60 C.P.S. 

No. 10-65N7-GTA Vert. Output Grid 
150V P-P 60 C.P.S. 

No. 13-6AL5 Phase Oct. 
18V P-P 15,750 C.P.S. 

No. 14-6SN7—Hor. Osc. Plate 
50V P-P 15,750 C.P.S. 

No. 15-6SN7 Hor. Osc. Grid 
48V P-P 15,750 C.P.S. 

No. 16-6SN7 Hor. Osc. Plate 
135V P-P 15,750 C.P.S. 

PARTS LIST 
Use only GENUINE factory tested parts to insure service jobs you can depend on and to obtain original set performance. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

ORDERING PARTS 
Order parts from your nearest Firestone Home and Auto Supply 

Warehouse. When ordering parts, it is important that the correct code 

number and stock number, be given with the torrect part name and 
part number as shown in the parts list. You will find the stock num-

ber and code number stamped on the chassis pan. The stock and code 

number also appears on the front cover of this booklet. 

RETURNING DEFECTIVE PARTS 
All parts on adjustments must be returned to your District Office 

Service Department with claim form completely filled out. This receiver 

is so constructed that it can be repaired locally by an experienced 
repairman. 

CAPACITORS 

C-3 
C-4 
C-5 
C-16 
C-17 
C-18 
C-19 80X1 1000 mmf 
C-26 
C-28 
C-29 
C-40 
C-50 
C 73 
C-83 
C-2A 
C-2B 1 
C-21A1 
C-21131 
C-6 47X603 47 mmf 
C-7 Part of T-3 
C-8 47X562 5 mmf 
C-9 47X584 1.5 mmf 
C-10 47X568 360 mmf 
C-11 
C-2 
C-5 
C-728 

7 

C-77 
C-12 
C-661 
C-74{ 
C-85 
C-13 
C-37 
C-14 
C- I5 
C-20I 
C-23 
C-63 
C-251 
C-56 } RCP10M4103M 
C-60.1 
C-30A1 20 mf 
C-3013i› 45X392 40 mf 
C-30C 10 mf 
C-3 IA) 
C-3 1B } 
C-31C1 
C-32 
C-65 
C-33 
C-54 
C-55 
C-61 
C-341 
C-46f 

80X3 1000 mid 

RCP10M4473M .047 mf 

RCP I 0M4104M .1 mf 

RCP10M6473M .047 mf 

RCPIOM6153M .015 mf 
RCPIOM2104M . 1 mf 

RCP10M2224M .22 mf 

.01 mf 

Part of 76X7 (See Miscellaneous) 

List 
Price 

Ceramic  .20 

Dual Ceramic.. .30 

500 V Ceramic  .20 

500 V Ceramic  .80 
Composition  .10 

500 V Molded Mica   .20 

400 V Tubular  .30 

400 V Tubular  .35 

600 V Tubular  .35 

600 V Tubular  .30 
200 V Tubular  .30 

200 V Tubular  . 45 

400 V Tubular  .25 

400 V 
50 V Dry Electrolytic 2.50 

400 V 

47X543 4700 mmf 500 V Molded Mica .. .85 

RCPIOM4472M .0047 mf 400 V Tubular  .25 

47X604 100 mmf 500 V Ceramic  .20 

3
9
V
d
 A
l
 
3N

O1
S3

11
1d

 

e.› 
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MODEL 13-Gr127, Code 334-3-MS31D 

CAPACITORS-Continued 
List 

Price 

RESISTORS-Continued 

Ohms Watts 

List 
Price 

1-1 

TRANSFORMERS AND COILS 

List 
Price 

I 

C-35A 45X391 100 mf 
C-35B 80 mf 
C-361 

RCP10M6104M .1 mf 
C-39.1 
C-38 RCPIOM6103M mf 

50 V 
Dry Electrolytic 3.70 

400 V 

600 V Tubular  .50 

600 V Tubular  

R-28 
R-64 
R-78 
R-80 
R-291 

B84104 

B85151 

100 K 

150 

.05 

0.5 

Carbon  

Carbon  

.15 

.10 

L2 
1-3j 

j 

L-41 

L-8 f 
L-5 

9A2033 R-F Heater Choke   

9A1979 Peaking Coil 36 mh   

36A10 Peaking Coil 60 mh   

.20 

.50 

.40 
.01 

C-41 45X36I 4 mf 
C-42 Part of L-13 
C-43 

Port of T-6 
C-44 
C-45 

.30 
100 V Dry Electrolytic 1.00 

R-301 
R-31 
R-32 
R-33 
R-93 

B84275 
B83334 

884474 

2.7 meg. 
330 K 

470 K 

0.5 
0.5 

0 .5 

Carbon  
Carbon  

Carbon  

.15 

.20 

.15 

L-6 
L-7 
L-9 
L-10 
L-11 

36M 1 Peaking Coil 500 mh   
9A2074 4.5 MC Trap   
36A16 Peaking Coil 80 mh   
36Al2 Peaking Coil 160 mh   
36A2 Peaking Coil 190 mh   

.45 

.60 

.45 

.40 

.50  

C-47 47X507 5000 mmf 
C-49 

Ceramic  .30 
R-34 
R-35 B84473 47 K 0.5 Carbon  .15 

1-121. 
L-171 

Part of Deflection Yoke Assembly 

Coil   1.10 
C-48 

Part of T-7 
C-84 

R-90 
R-361 B84103 10 K 0.5 Carbon  .15 

L-13 

L-14 

9A2168 Sound Take-Off 

9A2096 Horizontal Frequency Coil  1.10 
1.60 

C-51 
45X378 5 mf 

C-71 
25 V Dry Electrolytic .95 

R-56I 
R-37 
R-38 

B84274 
B84155 

270 K 
1.5 meg. 

0.5 
0.5 

Carbon  
Carbon  

.15 

.15 

L-15 

L- 16 
1-18 

9A2183 Width Control 

9A2262 Horizontal Linearity Control   
52X91 Filter Choke   

.75 

3.70 
C-52 RCP10M2473M .047 mf 
C-641 

200 V Tubular  .30 R-39 40X363 7.5 meg. Syn Stability Control .80 T-1 1 9A2230 1st and 2nd Pix I-F Coils   .75 

C-53 47X525 470 mmf 500 V Molded Mica.. .25 
R-401 

0.5 Carbon  .15 
T-21 

I Coil   1.80 
C-57 Part of 76X5 (See Miscellaneous) R-69( 

1184683 68 K T-3 9A2226 3rd Pix -F 
Transformer   2.35 

C-59 RCP10M6472M mf 600 V Tubular  
R-70 I 

0.5 Carbon  
T-4 54X8 Vertical Osc. 

Transformer   4.05 .0047 
C-62 RCM20A271K 270 mmf 500 V Molded Mica.. 

.25 
R-41 B84824 820 K .15 1-5 51X156 Vertical Output 

1.60 
C-67 RCM20B431K 430 mmf 500 V Molded Mica.. 

.25 R-42 1. 
0.5 Carbon  

T-6 9A2I70 Sound I-F Transformer   
2.75 

C-68 47X570 330 mmf 500 V Molded Mica.. 
.30 

R-44 B83222 2.2 K .20 T-7 9A2269 Sound Ratio Det. Transformer   
2.70 

C-69 RCM20A221K 220 mmf 500 V Molded Mica.. 
.25 
.52 R-86 B84332 3.3 K 0.5 Carbon  .15 

T-8 
1-9 

51X150 Audio Output Transformer   
53X330 Horizontal Output Transformer   9.60 

C-701. 45X393 30 mf 400 V Dry Electrolytic 1.75 

R-43 
R-45 C84102 1 K 1.0 Carbon  .20 T-10 53X331 Power Transformer   20.60 

C-801 
C-75 47X598 56 mmf 1500 V Ceramic  .35 

R-46A1 
R-46B / Part of 76X7 (See Miscellaneous) 

C-76 RCPIOM4154M .15 mf 
C-78 47X560 500 mmf 

400 V Tubular  
20KV Ceramic  

.40 
2.00 

R-46C.I 

C-79A1. 60 mf 400 V 
R-471, B85474 470 K 0.5 Carbon  .10 MISCELLANEOUS 

C-79131 45X390 80 mf 400 V Dry Electrolytic 4.45 R-81 
884821 820 0.5 Carbon  .15 

C-811 
47X615 .01 mf Ceramic  

R-48 
R-49 40X368 4 K Vertical lin. Control .70 25A1095 R-F Tuner Assembly   

C-821 
.45 

R-501 
R-551 

884185 1.8 meg. 0.5 Carbon  .15 2A426 76X5 Centering Device Multiple Resistor Capacitor Assembly   1.15 .65 

R-51 40X334 1.0 meg. Vertical Hold Control .90 76X7 Multiple Resistor Capacitor Assembly   .90 

RESISTORS R-52 B84184 180 K 0.5 Carbon  .15 9A2274 Deflection Yoke Assembly   9.50 

Ohms Watts R-531. R-571 
B84225 2.2 meg. 0.5 Carbon  .15 2A407 4A408 Ion Trap Magnet Antenna Terminal Strip   

.80 .40 

R-1 883822 8.2 K 0.5 Carbon  .20 R-54 40X364 2.5 meg. Height Control .70 3A427 Tube Socket (6A05)   .25 

R-21 

R-51, 
883470 47 0.5 Carbon  .20 

R-58 
R-107 

B84561 560 0.5 Carbon  .15 
3A458 
3A463 

Tube Socket (6CB6) (6AU6) (6AL5)   
Tube Socket ( 12AT7)   

.20 

.40 

R-3 

.}. 

R-59 D84682 6.8 K 2.0 Carbon  .30 3A464 Tube Socket (68Q6) (6SN7)   .15 

R-6 R-62 884563 56 K 0.5 Carbon  .15 3A466 Tube Socket ( 183)   .60 

R-27 B85102 1 K 0.5 Carbon  .10 R-66 B84271 270 0.5 Carbon  .15 3A470 Tube Socket (Octal)   .15 

R-61 R-72 40X334 1.0 meg. Tone Control .90 3A445 Tube Socket (6AX4)   .25 

R-65 R-73 1185106 10.0 meg. 0.5 Carbon  .10 I3X817 Pix Tube Socket   .95 

R-41 
R-71 

B83223 22 K 0.5 Carbon  .20 
R-75A1 
R-75B f 

Part of 76X5 (See Miscellaneous) 
32X403 
32X405 

Tube Shield (3A458 Socket)   
Tube Shield (3A463 Socket)   

.10 

.20 

R-8 B84181 180 0.5 Carbon  .15 R-76 C84331 330 1.0 Carbon  .20 S-6A1 Anode Connector & Lead Assembly   .50 

R-9 1 
R-121 

B84152 1.5 K 0.5 Carbon  .15 
R-77 
R-79 

D84102 
B85475 

1 K 
4.7 meg. 

2.0 
0.5 

Carbon  
Carbon  

.30 

.10 
8X227 
S-25X85 

Collar, Pix Tube Rear Mtg.   
Tube Mtg. Strap Assembly   

.55 
1.00 

R-10 Part of L-5 R-82 884273 27 K 0.5 Carbon  .15 20X1652 Wing Screw (Deflection Yoke)   .05 

R-11 
R-131 

R-19.{« 

C84562 5.6 K 

684105 1.0 Meg. 

1.0 Carbon  

0.5 Carbon  

.20 

.15 

R-83 1, 
R-841 
R-87 

C84682 

B84562 

6.8 K 

5.6 K 

1.0 

0.5 

Carbon  

Carbon  

.20 

.15 

6X67 
25X1815 

25X1816 

Rubber Grommet   
Bracket , Tube Front Support ( R.11  )  

Bracket, Tube Front Support, ( L.H.)   

.03 
1.10 

1.10 

R-14 
R-601 

684101 100 0.5 Carbon  .15 
R-88 
R-89 

883224 
40X331 

220 K 
150 K 

0.5 Carbon  
Horizontal Drive Control 

.20 

.75 
I6X146 
16X147-3 

Fuse Holder   
Fuse 4/10 Amp. 125-250 V.   

.25 

.40 

R-15 Part of L-10 R-91 B83154 150 K 0.5 Carbon  .20 4X1157 Pix Tube Mtg. Ring   4.75 

R-16 C83472 4.7 K 1.0 Carbon  .25 R-92 C83562 5.6 K 1.0 Carbon  .25 No. 6-32 Wing Nut   .05 

R-181 
R-241 

885104 100 K 0.5 Carbon  .10 
R-94 
R-95 

40X361 
D84101 

50 K 
100 

Horizontal Hold Control 
2.0 Carbon  

.85 

.30 

S-34X19 

7A240 

Tube Cover & Power Cord Assembly   2.25 

Pilot Light Socket Assembly (Channel Selector).....20 

R-20 R-96 43X276 12 K 5.0 Wirewound ... 1.05 7A32 No. 51 Pilot Bulb   .15 

R-63 B84333 33 K 0.5 Carbon  .15 R-97 43X239 5.1 0.5 Wirewound... .40 25X1828 Bracket Pix Tube Rear Mtg.   1.90 
R-85 R-98 B85102 1 K 0.5 Carbon  .10 10A820-1 Knob, Fine Tuning   1.50  1.50 

R-21 884222 2.2 K 0.5 Carbon  .15 R-99 C85105 1.0 meg. 1.0 Ca rbon  .10 10A821-1 Knob, Contrast    Maroon    Maroon   1.15 

R-221 
R-71i 

1.5 K 
78XI2 

1.0 meg. 
Contrast and 

Volume Control... 2.70 
R-100 
R-101 

B83472 
43X272 

4.7 K 
10 K 

0.5 
5.0 

Carbon  
Wirewound   

.20 

.80 
10A812 
10A779 

Knob, Channel Selector   
Knob, Volume   

 1.45  
 1.20  

1.45 
 1.20  

R-23 R-102 43X277 2 K 15.0 Wirewound... 1.00 12A502 Speakir, 12" PM Dynamic   12.30 

R-67 684223 22 K 0.5 Carbon  .15 R-103 43X273 330 10.0 W irewound ....80 2110-15 Casters, Rubber Wheel (Console Cabinet)   
R-68 R-104 Part of L-9 S-4X21-1 Escutcheon Assembly (Control Panel)   3.30 

R-25 40X333 500 K Brightness Control .70 R-105 885274 270 K 0.5 Carbon  .10 S- 14X66 Cabinet Back Assembly    2.90  2.90 

R-261 
R-74f 

885473 47 K 0.5 Carbon  .10 
R-108 
R-109 

40X364 
D85104 

2.5 meg. 
100 K 2.0 

AGC  
Carbon  

.70 

.25 
4X1212-1 
17X175 

Pix Mask   
Pix Crystal   

4.30 
8.20 

©John F. Rider 

-n 

o 



V-1 T-1 V-2 T-2 V-3 
6CB6 /ST Pli 6CB6 2ND PIE 6CB6 

I-F COIL COIL 1ST PIE I- F 2ND PIX I-F RD PIE I-F 

6.3VAC 

4150V 

R-P UNIT I 

R-I R-2 
8.217 47 

8.3 

V- I 

8C136 
Li\L. 

C-I6 
I 1000 

1 C- 21A 
1000 

C- I 
1000 

L-

R-3 
1 6 

5 

R-4 R-5 eR 6 
22 6 47 

i000 16 

- 

R-27 
1 K 

1 C-23 

V-2 
6CB6 

-e 
Z 1000 

5 

R-7 R-8 
226 180 

L-4 
36,mu 

C-4 •••• C-5 

1000 TO00 

T-3 
RD PIX 

I-F COIL 
II I  

C-17 
47 

R-9 
.517 

L-2 V-3 
6CB6 

C-113 
1000 

V-4.4 
6AL5 
PI% 

wAvErolet., 
7 

v-54 
I  12 AT7 
22 K 1ST VIDEO 

!  

' AMP. 
L-5 1 

L-3 V6-A4A L53.B 

C-83 
:1000 C- I9 

1000= 

0.22 

t R-28 
100 K 

Al MU 

TC.5-9.., 
--1 

L-6 L-7 C-10 
500MUN 4.c.5 360 

w 
TRAP-- - 

R-100 
4 7 K 

R- II 
5.6 6 

L-8 
36 mu N 

r-
L-9 

60/AUlO 

V-0 

6 A H6 
VIDEO OUTPUT 

WAVEFORM..., 

C- II 
_ 047 +` 

R- I2 
1.56 

R-20 
33 K 

1,1 - 13 
z  1 MEG. 

MO MU. N. I 
R- I6 
4.7K 

1 1 

22 KJ 
0150 

R-14 
100 

R-22 
CONTRAST 1.56 

/50V CONT.   

 NM, . 0471  

R-21 
2 2 K 

0.1 

V-48 

6 A L5 
- D.C. 17ESTORER 

2 

R- I8 
100 K 

WA VEFORM C) 

C-14 
.015 

R-24 
100K 

8-26 

R-23 
22 

...300v 

R- I9 
1 MEG. 

V-2I 

2IMP4 

•16 

47 K 

C-20 C-2113 R.29 C-2 
-I- 0 22 T 1000 150 1000= 

R-30 
150 

e R-31 
*2.7 MEG. 

.150 V 

R-32 
33 ,3 6 

R-35 e R-36 
47 K »06 

C-25 e-
.01 

WAVEFORm 
•4\  

V-7 

68E6 
SYNC. SEPARATOR 

5 

R-37e R-36 ' e C-26 1 5 
2706 ""C1 MEG 
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MODEL 13-G-128 (MAH.) 

MODEL 13-G-129 (OAK) MODEL 13-G-130 

ELECTRICAL SPECIFICATIONS 

Power Supply  105-125 Volts AC 
60 Cycles Only 

Power Consumption  210 Watts 

Power Output  2.4 Watts (Max.) 

1.8 Watts ( 10% Distortion) 

Tuning Ranges  VHF - Channels 2 thru 13 
UHF - Channels 14 thru 83 

Antenna Input Imp.   300 Ohms Balanced 

Intermediate Frequencies  Picture 26.20 MC 
Sound 21.70 MC 

I- F (UHF Position Only) Picture 121.75 

Sound 126.25 

Intercarrier Sound System... 4.5 MC 

Loud Speaker See Parts List 

Voice Coil Imp. 3  2 Ohms 400 Cycles 

TUBE COMPLEMENT 

Symbol Type 

VHF Tuner...6J6 

*VHF Tuner...6BQ7 

UHF Tuner...6AF4 

UHF Tuner...1N72 or 

1N82 

310 

Function 

R-F Osc. and Mixer 

R-F Amplifier 

R-F Osc. 

Crystal Mixer 

INDEX 

SPECIFICATIONS   

TOP VIEW - TUBE LAYOUT. .   

TRIMMER LOCATIONS  
TROUBLESHOOTING.   

VOLTAGE MEASUREMENTS . 

WAVEFORMS .  

MODEL 13-G-132 
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25 
28 
27 
27 
30 

MODEL 13-G-145 (MAH.) 

MODEL 13-G-146 (OAK) 

TUBE COMPLEMENT-Continued 
Symbol Type 

V-1  6C66 1st Pix I-F Amplifier 
V-2  6CB6 2nd Pix I-F Amplifier 
V-3  6C66 3rd Pix I-F Amplifier 
V-4 A & B.  6AL5 Pix Det. and DC Restorer 
V-5 A & B.  12AT7 1st Video Amp. and Phase 

Splitter 
V-6  6AH6 Video Output 
V-7  66E6 Sync. Separator 
V-8  6SN7-GTA Vertical Osc. & Vertical 

Output 
V-9  6AU6 Automatic Gain Control 
V-10 6AU6 1st Audio I-F 
V-11 6AU6 2nd Audio I-F 
V-12 6AL5 Ratio Detector 
V-13 6AV6 1st Audio Amplifier 
V-14 6AQ5 Audio Output 
V-15 6AL5 Phase Detector 
V-16 65N7-GTA Horizontal Oscillator 
V-17 66Q6-GT Horizontal Output 
V-18 6AX4-GT Damper 
V-19  163-GT High Voltage Rectifier 
V-20 & V-22 5U4-G Low Voltage Rectifier 
V-21 21MP4 Picture Tube 21" Metal 

Rectangular (Electrostatic) 

*For replacement purposes a 6BZ7 tube may be used in 
place of a 66Q7 tube. 

Function 

Channel 
Number 

RADIO FREQUENCY RANGES 

Channel Picture Sound Channel Channel 
Frequency Carrier Carrier Number Frequency 

Mc Frequency Frequency Mc 
Mc Mc 

Picture 
Carrier 

Frequency 
Mc 

2 54-60 55.25 59.75 43 644-650 645.25 

3 60-66 61.25 65.75 44 650-656 651.25 

4 66-72 67.25 71.75 45 656-662 657.25 

5 76-82 77.25 81.75 46 662-668 663.25 

6 82-88 83.25 87.75 47 668-674 669.25 

7 174-180 175.25 179.75 48 674-680 675.25 

8 180-186 181.25 185.75 49 630-686 681.25 

9 186-192 187.25 191.75 50 686-692 687.25 

10 192-198 193.25 197.75 51 692-698 693.25 

11 193-204 199.25 203.75 52 698-704 699.25 

12 204-210 205.25 209.75 53 704-710 705.25 

13 210-216 211.25 215.75 54 710-716 711.25 

14 470-476 4/1.25 475.75 55 716-722 717.25 

15 476-482 477.25 481.75 56 722-728 723.25 

16 482-488 483.25 487.75 57 728-734 729.25 

17 488-494 489.25 493.75 58 734-740 735.25 

18 494-500 495.25 499.75 59 740-746 741.25 

19 500-506 501.25 505.75 60 746-752 747.25 

20 506-512 507.25 511.75 61 752-758 753.25 

21 512-518 513.25 517.75 62 758-764 752.25 

22 518-524 519.25 523.75 63 764-770 765.25 

23 524-530 525.25 529.75 64 770-776 771.25 

24 530-536 531.25 535.75 65 776-782 777.25 

25 536-542 537.25 541.75 66 782-788 783.25 

26 542-548 543.25 547.75 67 788-794 789.25 

27 548-554 549.25 553.75 68 794-800 795.25 

28 554-560 555.25 559.75 69 800-806 801.25 

29 560-566 561.25 565.75 70 806-812 807.25 

30 566-572 567.25 571.75 71 812-818 813.25 

31 572-578 573.25 577.75 72 818-824 819.25 

32 578-534 579.25 523.75 73 824-830 825.25 

33 534-590 585.25 539.75 74 830-836 831.25 

34 590-596 591.25 525.75 75 236-842 837.25 

35 596-602 597.25 601.75 76 842-848 843.25 

36 602-608 603.25 607.75 77 848-854 849.25 

37 608-614 609.25 613.75 78 854-860 855.25 

38 614-620 615.25 619.75 79 860-866 861.25 

39 620-626 621.25 625.75 80 866-872 867.25 

40 626-632 627.25 631.75 81 872-878 873.25 

41 632-633 633.25 637.75 82 878-884 879.25 

42 633-644 639.25 643.75 83 884-890 885.25 

Sound 
Carrie, 

Frequency 
Mc 

649.75 

655.75 

661.75 

667.75 

673.75 

679.75 

685.75 

691.75 

697.75 

703.75 

709.75 

715.75 

721.75 

727.75 

733.75 

739.75 

745.75 

751.73 

757.75 

763.75 

769.75 

775.75 

781.75 

787.75 

793.75 

799.75 

805.75 

811.75 

817.75 

823.75 

829.75 

835.75 

841.75 

847.75 

853.75 

859.75 

865.75 

871.75 

877.75 

883.75 

880.75 

©John Ir. Rider 

-u 

rn 

roi 

3
N
O
I
S
P
I
l
d
 



SHIELD 

6807 

TUNER 
L _ _ _ J 

2IMP4 
PICTURE TUBE 

DANGER 
FRAGILE PIC CURE TUPE is 
DANGEROUS r0 SERVICE 
REFER. SERVICING TO 
OVAL ¡PIED SERVICEMAN. 

Li 
RE/ SEP RING 

,sr • • e•-70.---SillUD 

„--1FCLAMP 

81.14 

WEE TUNER 

'eteY4 

V 

6C86 
z. ••• 

6SN7-GTA 

egre,t, 

r• S 

6CB6' 
J.0 Pl. e•r ;3‘Át .'5 

66 

SAU6 

66 
3,NC SEPARA,. 

RECEIVER LOCATION — Advise the owner as to the proper 

location for the television receiver. The following may be 

used as a guide: 

1. Choose an area in the home where sunlight or light 
from lamps does not strike the face of the picture 

tube and cause glare. 

2. Remember the necessity of an electrical outlet and 

the location of the point at which the antenna leads 

enter the room. 

3. The receiver should be placed a short distance from 

the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 

Fig. 1 -Tube layout. 
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for operation and comfortable viewing from all 

angles. 

ANTENNA — This receiver has been designed to use an an-

tenna with a 300 ohm balanced transmission line. This line 

must be as short as possible because the longer the line the 

greater the chances are for picking up electrical disturb-

ances. Stand-off insulation should ',De used to keep the line 

away from the mast, metal or walls. Twist this line about 

one turn per foot throughout the line to cancel out direct 

signal and or noise pickup by the transmission line. It 

should also be securely anchored in place so that a 

change in weather will not affect its position. 

HIGH VOLTAGE WARNING 

This television receiver contains high voltages which are dangerous to life. Never operate or service 

the receiver outside of the cabinet or with the covers removed until all the safety precautions necessary 

for working with high voltage equipment have been observed. 

PICTURE TUBE 
HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves must be worn by individuals while handling the picture tube 

or installing the picture tube into the receiver. 

The picture tube encloses a high vacuum and due to the large surface area, is subjected to very high 

air pressure. Therefore, care should be taken not to bump or scratch the picture tube accidentally as it 

may cause the tube to implode resulting in damage to property or injury to an individual. 

1. 

REMOVE 4 SCREWS AND CLEAT FROM FRONT 
OF CABINET FOR REMOVAL OF PICTURE 
TUBE GLASS 

CONTRAST— 
VARIES PICTURE CONTRAST 
LIGHT OR DARK 

OFF -ON VOLUME 
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLUME 

HORIZONTAL TONE 
HOLD 

. 14 20 25 30 40 50 65 15. 
R GM R QUENCY 

VHF FINE TUNING AND 
UHF TUNING 

VHF STATION 
SELECTOR AND 
UHF SWITCH 

CONTROL PANEL COVER 
OPENED 

Fig. 2— Front Panel Controls 

BRIGH INESS 

TUNING PROCEDURE 
To turn the television receiver on, turn the OFF-ON 
VOLUME control clockwise until a click is heard. Allow 
approximately 30 seconds for the tubes to warm up. 

2. Turn the STATION SELECTOR control to the desired 
channel. This control may be turned in either direction. 

3. Turn the CONTRAST control clockwise until activity 
or definite form is noted on the screen. 

4. Adjust the FINE TUNING control for clearest picture 
and the VOLUME control for desired volume. 

VERTICAL 
HOLD 

2843 

5. To turn off the receiver, turn only the OFF-ON VOLUME 
control counterclockwise until a click is heard. 

6. TONE CONTROL — When this Control is turned clock-
wise, the high notes will predominate and when turned 
counterclockwise, a deep bass effect will result. 

7. In localities where UHF programs are available, turn 
the STATION SELECTOR control to the UHF position 
and tune in the desired station with the UHF Tuning 
Control. The dial scale is calibrated in channel num-
bers and covers the entire UHF range of channels 
14 through 83. 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 
There are four controls at the front of the chassis which 
are accessible when the hinged control panel is pulled 
downward. See illustration Figure 2. These controls 
are pre-set at the factory and may occasionally need 
adjustment due to aging of the components in the re-
ceiver and the fluctuating line voltages in different areas. 

If any adjustments are necessary follow the instructions 
under "Controls and Functions." 

IMPORTANT — Be sure that the FINE TUNING control has 
been set for the clearest picture before adjusting any 
controls. 

CONTROLS AND FUNCTIONS 
HORIZONTAL HOLD—Stops horizontal movement (diag-
onal bars.) 

TONE—Adjusts for tonal quality bass or treble. 

BRIGHTNESS— Adjusts for desired picture brilliance. 

VERTICAL HOLD—Stops upward or downward picture move-
ment. 

PICTURE TUBE SAFETY GLASS 
PICTURE TUBE SAFETY GLASS — It will be necessary to clean 
the picture tube safety glass and the face of the picture 
tube occasionally. Remove the screws and cleat as out-
lined in the illustration. Insert your fingers into the opening 
at the center of the frame and carefully lift up and pull 
out the safety glass. Clean the safety glass and the face 
of the picture tube with a soft lint-free cloth dampened 
with water or mild soapsuds. 

For models that have the cleat and screws at the top of 

the cabinet the following caution must be observed. 

CAUTION — UPON REMOVAL OF THE LAST SCREW AND 

THE CLEAT THE GLASS MAY FALL FORWARD. SUPPORT 

THE GLASS WITH ONE HAND AS YOU LIFT IT GENTLY 

FROM THE CABINET. S?
-
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(REMOVE PICTURE TUBE SUPPORT BRACKET FROM TUBE MOUNTING 
RING, LIFT TUBE SLIGHTLY FROM LOWER CRADLE BRACKETS 
IN FRONT THEN REMOVE TUBE FROM SUPPORT BRACKET. 

WARNING — Before handling the picture tube, it will be 
necessary to remove the static charge. In receivers with 
glass picture tubes, ground the anode lead to chassis, 
and insert an insulated wire from the well in the tube 
to chassis. In receivers with metal picture tubes, remove 
the static charge by grounding an insulated wire from 
the chassis to the metal portion of the tube. 

PICTURE TUBE REPLACEMENT — To replace the picture tube 
it is necessary to remove the chassis from the cabinet. 
This may be accomplished H the following manner: 
1. Remove the front panel control knobs by pulling them 

straight from their shafts. 
2. Remove the cabinet back. 
3. Disconnect the leads from the speaker, remove the 

antenna terminal board at the rear of the cabinet and 
then the five chassis mounting bolts. Pull chassis CARE-
FULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined in the 
illustration. To install a new picture tube, reverse the 
procedure making sure that the picture tube fits close 
against the picture tube cushion. If the picture tube 
sticks or fails to slip into place smoothly, investigate 
and remove the source of the trouble. Never force 
the tube. It is important that all the clips and shims 
used in mounting the tube be replaced, otherwise 
difficulty may be encountered when horizontal or 
vertical centering is required. 

FRONT OF CHASSIS 
(Accessible After Opening Front Panel Control Cover) 
Horizontal Hold  R-94 

Fig. 3— Removal of Picture Tube 
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Fig. 4—Adjustments Rear of Chassis 

REMOVE 
SOCKET. 
ION TRAP 
AND 

CENTERING 
DEVICE 

LOOSEN THESE 
2 SCREWS 
AND 2 ON 
OPPOSITE SIDE 

REMOVE SCREW 
IN PICTURE TUBE / 
BAND CLAMP 

ka331-2851 

Brightness   
Vertical Hold 
Tone   

NON-OPERATING CONTROLS 

REAR OF CHASSIS 
Horizontal Centering 
Vertical Centering 
Ion Trap Magnet  See paragraph, 
Deflection Yoke  Wing 
Width   

R-25 
 R-51 

R-72 

 / Centering 
Device 

Screw 
L-15 

Horizontal Linearity   L-16 
R-89 
L-14 
R-49 
R-54 
R-39 

R-108 

ION TRAP MAGNET ADJUSTMENT—The ion nap magnet bhould 
be positioned close to the base of the tube with the magnet 
of the ion trap on the side where the electron gun is 
nearest the glass neck of the picture tube. From this position 
adjust the magnet by moving it back and forth and at the 
same time rotating it slightly around the neck of the pic-
ture tube until the brightest raster is obtained on the 
picture screen. Reduce the brightness control setting until 
the raster is slightly above average brilliance. Readjust the 
on trap magnet for maximum raster brilliance and best 
focus. MAXIMUM RASTER BRILLIANCE AND BEST FOCUS 
OCCUR AT THE SAME POINT. Do not sacrifice brilliance 
for best focus. The ion trap magnet adjustment is a very 
critical one especially with the electrostatic type zero focus 
picture tube. Consequently, great care should be taken 
to make sure that the ion trap magnet is correctly adjusted. 

DEFLECTION YOKE ADJUSTMENT — If the lines of the raster 
are not horizontal or squared with the picture mask, rotate 
the deflection yoke until this condition is obtained. Tighten 
the yoke adjustment wing screw. 

CENTERING ADJUSTMENT — If horizontal or vertical centering 
is required, adjust each ring in the centering device until 
proper centering is obtained. If a clamp type centering de-
vice is used, rotate the device to the left or right and turn 
the knob located at the top of the device until the picture 
is centered correctly. 

PICTURE ADJUSTMENT — For further adjustments, obtain a 
test pattern on the receiver. Turn on receiver and follow 
tuning procedure • When a test pattern is ob-
tained it may be necessary to slightly re-adjust the 
fine tuning control for clearest picture. 

ADJUSTMENT OF AGC THRESHOLD CONTROL Tune the re-
ceiver to the strongest station in the area in which the re-
ceiver will be used. While observing the picture and listen-
ing to the sound, turn the control clockwise until signs of 
overloading (buzz in sound, washed-out picture) appear. 
Then turn the control a few degrees counter-clockwise 
from the point at which overloading occurs. (The stronger 
the signal input, the more counter-clockwise this setting 
will be.) In areas where the strongest signal does not ex-
ceed 10,000 uy the setting will usually be maximum 
clockwise. With the control set correctly, the AGC will 
automatically adjust the bias on the R.F. and I.F. ampli-
fiers so that the best possible signal to noise ratio (Mini-
mum snow) will be obtained for any signal input to the 
receiver. 

ADJUSTMENT OF SYNC STABILITY CONTROL — When receiv-
ing strong (500 MV or more) signals, set hold controls 
so that the picture is locked in. Turn the sync control 
slowly clockwise until bending occurs at top of picture. 
Then turn the control a few degrees counter-clockwise 
until bending disappears. If the control is set incorrectly 
bending, tearing, etc., will be present and when switching 
from channel to channel the picture will not lock in quickly. 

In weak signal areas the control should be set for maxi-
mum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. 
When the sync stability control is correctly adjusted the 
receiver will hold sync without tearing or rolling under 
even the most adverse noise conditions. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Tune in a 
station and adjust the horizontal hold control until the 
picture falls into sync. Momentarily remove the signal 

by switching off channel and then back. The picture 
should pull into sync over a range of 90° rotation of the 
horizontal hold control. If in the above check the receiver 
fails to hold sync or the pull- in range is at the extreme 
end of the control, it will be necessary to make the 
following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT — With the horizontal 
hold control set to the center of its range of rotation, 
adjust the horizontal frequency control ( L-14) until the 
picture pulls into sync. Recheck the "Horizontal Oscillator 
Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT — Adjust the 
height control ( R-54) until the picture fills the mask 
vertically. Adjust the vertical linearity control ( R-49) until 
the picture is symmetrical from top to bottom. Adjust the 
picture centering device to align picture with the mask. 
Adjustment of any control will require a re-adjustment of 
the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS— While receiv-
ing a signal from a station (with picture locked in sync) 
turn contrast control fully counter-clockwise, turn the 
brightness control ( R-25) up so that the picture appears 
washed out. Adjust width control ( L-15) until the picture 
fills the mask. Turn the horizontal drive control (R-89) 
clockwise until white bars appear in the left cnnter por-
tion of the raster, then turn counter-clockwise until the 
white bars just disappear. This adjustment will allow the 
horizontal system to operate at maximum efficiency. Ad-
just horizontal linearity control ( L-16) for best linearity. 
If adjustment of the horizontal drive ( R-89) or horizontal 
linearity ( L-16) is required, it usually will be necessary 
to recheck the horizontal oscillator alignment. If adjust-
ment of the horizontal linearity control ( L-16) is required, 
readjustment of the horizontal drive control ( R-89) will 
be necessary. Adjust the picture centering device to align 
the picture with the mask. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 
The oscillator is preset at the factory and normally needs 
no adjustment. However, if adjustments are required, 
they can be made without removing the chassis from the 
cabinet. Remove the channel selector and fine tuning 
knobs from the tuning shaft. 

TEST PROCEDURE: 
1. Set channel selector to receive desired station. 
2. Set fine tuning control in center of its range. 
3. Adjust oscillator slug, with bakeke type screwdriver, 

for best picture resolution. 
4. Repeat steps 1, 2 and 3 on all channels used. 

Caution — These adjustments are intended only for VHF 
Channels. For information regarding UHF alignment, 
see paragraph "Tuner Alignment", 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

BOTTOM COVER 
2583A REMOVED 

Fig. 5—Tuner Oscillator Adjustments 
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DEFLECTION 
YOKE 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE — If raster cannot be obtained 
check below for the possible causes. 

Ion trap magnet adjustment is incorrect. 
No +B voltage. Check 4 10 ampere fuse. Replace if 
defective. If tuse continually burns out, check 
(A) Horizontal output tube V-17 (613Q6-GT) 
(B) Check damper tube V-18 (6AX4-GT). 
(C) Check horizontal oscillator tube V-16 (651\17-GTA) 

for proper operation. 
(D) With an ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9. 
3: No high voltage. Check V-17, V-18 and V-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 of T-9, the trouble can 
be isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 613Q6-GT plate and 
1B3 plate is open, tube V-19 is defective, its filament 
circuit is open, R-99 and C-78 defective or pix tube 
elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

1: 
2: 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across 
the face of the picture tube, it can be caused by the 
following: 
1: Vertical oscillator and vertical output tube V-8 inoper-

ative. Check socket voltages. 
2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY — If adjustment of the height 
and linearity controls will not correct this condition, any 
of the following may be the cause. 
1: Check variable resistors R-49 and R-54. 
2: Vertical output transformer (T-5) defective. 
3: Capacitors C-35A, C-39 or C-70 defective. 
4: V-8 defective, check voltages. 
5: Excess leakage or incorrect value of capacitor C-37, 

or open or incorrect value of resistors R-55 & R-56. 
6: Low plate voltages. Check rectifier tube and capacitors 

in + B supply circuits. 
7: Capacitor C-36 defective. 
8: Vertical deflection coils (L-12) defective. 

POOR HORIZONTAL LINEARITY — If adjustment of the Hori-
zontal drive and linearity controls does not correct this 
condition, check the following: 
1: Check or replace horizontal output tube V-17. 
2: Check or replace damper tube V-18 (6AX4-GT). 
3: Check capacitors C-74, C-76, C-77 and horizontal 

linearity control (L-16) for defects. 
4: Horizontal deflection coils (L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
eAS39 28641 caused by: 

1: Defective yoke due to C-75 or R-98 (internal in yoke 

assembly) being wrong value or open. These 
ponents are mounted in rear of yoke assembly. 

2: V-18 (6AX4-GT) defective. 

Corn-

SMALL RASTER — This condition can be caused by: 
1: Low +B or line voltage. Check V-20 & V-22 (5U4G). 
2: Insufficient output from horizontal output tube V-17. 

Replace tube. 
3: Insufficient output from vertical oscillator and vertical 

output tube V-8. Replace tube. 
4: Incorrect setting of horizontal drive control R-89. 
5: V-18 (6AX4-GT) defective. 
6: Incorrect setting of (L-15) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND— This condi-
tion can be caused by: 
1: No signal on picture tube grid. Check V-5A ( 12AT7) 

and V-6 (6AH6) tubes and associated circuits. 
2: Bad contact to picture tube grid (lead to socket 

broken). 
3: AGC tube (V-9) may be defective. Check tube and 

its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 
— A condition of this nature can be caused by: 
1: Defective sync separator V-7 or phase splitter V-5B. 
2: If tubes are O.K. check voltages, and associated cir-

cuits. 
3: AGC system inoperative. Check V-9 (6AU6) AGC tube 

and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 
— If this condition is encountered, check: 
1: Vertical integrating network capacitors C-31A, B & C, 

and resistors R-46 A, B & C. 
2: Vertical hold control (R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 
1: V-15 or V-16 defective. 
2: Improper setting of (L-14) horizontal frequency con-

trol. 
3: Check setting of horizontal drive control and horizon-

tal linearity control. 
4: Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION — If the picture 
resolution is not up to standard, it may be caused by 
any of the following: 
1: Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 
2: Defective picture detector V-4A, (6AL5) or video am-

plifier V-5A or video output V-6 (6AH6). 
3: Defective picture tube. 
4: Open video peaking coil. Check all peaking co ils 

L-5, L-6, L-8, L-9, L-10 and L-11 for continuity. Note 
that L-5, L-9 and L-10 have shunting resistors. 

5: Leakage in V-6 (6AH6) grid capacitor C-11. If the 
capacitor is not found to be defective, check the fol-
lowing: 
1: Check all potentials in video circuits. 
2: Check picture tube grid circuit for poor or dirty 

contact. 
3: Check and realign, if necessary, the picture I-F 

and R-F circuits. L
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PICTURE SMEAR: 
I: A smear can be attributed to phase shift at the low 

or high frequency end of the video characteristic. This 
can be caused by improper values of resistors and 
capacitors in the video circuits. Check for grid current 
on video output tube V-6 (6AH6), open or shorted 
peaking coils, video amplifier load resistors are of 
improper value (high). 

2: This trouble can also originate at the transmitter. 
Check reception from another station. 

3: Check and realign, if necessary, the picture I-F and 
R-F circuits. 

MAN MADE NOISE IN SOUND (Ignition, etc) 

1: Check sound I-F tubes V-10, 11 & 12 and associated 
circuits. 

2: Check sound I-F alignment. 

BENDING OR S-ING 

1: Check sync stability control adjustment. 

2: Check capacitors C-35B and C-79B. 

3: V-17 (6BQ6-GT) defective or V-16 (65N7-GTA) de-
fective. 

4: Check sync separator tube V-7 (6BE6) and phase 
splitter V-5B ( 12AT7) and V-5A ( 12AT7) video ampli-
fier. 

5: Check AGC threshold control. 

PICTURE NORMAL-NO SOUND OR WEAK OR DISTORTED SOUND 

1: Check sound I-F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) V-14 (6AQ5) and associated circuits. 

RASTER ON TUBE BUT NO PICTURE OR SOUND 

This condition can be caused by, 
1: Defective pix I-F Amplifier tubes V-1, V-2 or V-3 

2: Defective pix detector tube V-4A (6AL5). Check tube 
and its associated circuit. 

3: Defective R-F Amplifier or 
the tuner. 

4: UHF-VHF switch defective. 

oscillator mixer tubes in 

POOR FOCUS 

1: Improper setting of Ion Trap magnet. 

2: Defective picture tube or picture tube socket. 

PICTURE JITTER: 

1: If regular sections at left of the picture are dis-
placed, replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 
or noise received with the signal. 

3: Horizontal instability may be due to unstable trans-
mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V-5B, ( 12AT7) and sync separa-
tor V-7 (6BE6). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead not held in position by support 
spring, ie: close proximity of grid lead to sync and 
horizontal tubes will cause picture to jitter at high 
contrast setting. 

8: Check AGC threshold control. 

NO PICTURE OR SOUND OR WEAK PICTURE OR SOUND IN UHF 
POSITION 

If this condition is encountered 

1: Check to see whether or not a UHF station is operating 
in the vicinity. 

2: The 6AF4 oscillator tube or the IN72 (or IN82) crysta; 
may be defective. 

3: Pre-selector in UHF tuner defective. 

4: Low pass filter defective. 

5: The UHF antenna and oscillator strips in the VHF 
tuner defective. 

6: Defective switch on UHF tuner. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT - To service this receiver properly, it is 
recommended that the following test equipment be avail-
able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 
18 to 30 mc, 
40 to 90 mc, 
120 to 130 mc, 
170 to 225 mc, 
470 to 890 mc, 

(b) Output adjustable 
(c) Output constant on all ranges. 
(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 
band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 
(Output on these ranges should be adjustable and at 
least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 
23.1 mc first picture I-F coil. 
24.1 mc third picture I-F coil. 

10 mc sweep 
10 mc sweep 
10 mc sweep 
10 mc sweep 
10 mc sweep 
with at least 

width 
width 
width 
width 
width 
.1 volt maximum. 

25.9 mc second picture I-F coil. 
21.7 mc sound trap. 
4.5 mc video trap & sound I- F. 

25.2 mc converter plate coil (Tuner). 

HETERODYNE FREQUENCY METER with crystal calibrator if the 
signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 
with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS - To service the receiver remove the 
chassis from the cabinet. To do so, remove the knobs, the 
cabinet back, disconnect the leads from the speaker, re-
move the antenna terminal board at rear of cabinet, and 
then the 5 chassis mounting bolts. The chassis may be 
serviced with the picture tube in place provided the chassis 
is turned on its side with the power transformer on the 
bottom. The weight of the chassis will be supported against 
the power transformer and pix tube brackets. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will cause 
a considerable overload on the high voltage filter resistor 
R-99. 

ALIGNMENT PROCEDURE 

PIX I-F 

(DI 
FRONT APRON 

etRe-------H;CONVERTER GRID ADJ C-209 

R-F TEST POINT 

CON,V5 2ER ‘.,cTER COIL ADJ L-59 

R- F PLATE ADJ C-206 

ANTENNA ADJ 
C-20I 

T-1 
I ST NV 

22 1 MC 6[86 

T-2 
2ND PIX IF 

25.9 MC 

L- I3 
SOUND 
TARE - OFF 
COIL 
4 5 MC 

SOUND TRAP 
21.7 MC 

T-7 
SOUND 
RATIO DEI. 
TRANS. 
SECO,e2499 
¿CPO CEm7CA 
4.5 MC 

Fig. 8-Top Chassis Video 
and Audio 1-F Adjustments 

A. Unmodulated R-F signal 
22K 

2569A 

-10 
7-6 

SOUND I- F TRANS 
4.5 MC 

L-7 
&11--- TRAP 

4 5 MC 

into Converter Grid by means 

of tube shield insulated from 

base. VTVM with filter in lead 

of 22 K ohms and 5000 mmf 

connected to pic. det. load 

hg. 10-VTVM Connections resistor, ( R-100) 4700 ohms, 

in series with peaking coil ( L-6) from Pin 7 of 6AL5. In-

put signal level should be such that output is less than 2 

volts DC. Apply -4.5V battery bias on AGC line. 

FREQUENCY 

1. 25.2 MC 

2. 23.1 MC 

3. 25.9 MC 

4. 24.1 MC 

5. 21.7 MC 

ADJUST 

Converter plate coil on top of 
tuner for maximum dc at picture 
detector. 

1st picture I-F coil (T-1) for 
maximum dc at picture detec-
tor. 

2nd picture I-F coil (T-2) for 
maximum dc at picture detec-
tor. 

3rd picture I-F coil (T-3 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I-F trap (T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. I-F Sweep Generator into converter grid by means of 

tube shield insulated from base. 

Connect oscilloscope across R-100 (in place of VTVM). 

Apply -4.5V bias (DC) to AGC line (battery). 

Tuner should be switched to dead channel so as not 

to cause interference. 

T-7 
SOUND RATIO 
DET. TRANS. 

0 00 

0 

T-6 
SOUND I- F 
TRANS. 
4.5 MC. 

A1531C-2769 

PRI. • 
4.5 MC. 

L-7 
TRAP 
4.5 MC. 

FRONT APRON 

T-1 
1ST PIX I- F 
23.1 MC. 

T-2 
2ND PIX I- F 
259 MC 

T-3 
3RD PIX I-F 
24.I MC. 

Fig. 9- Bottom Chassis Video 

and Audio I- F Adjustments. 

22 K _n_ 

5000 
MMF. 

2575A 

SHIELDED CABLE 

Fig. 11-Oscilloscope Connections 

23.5 25.25 

23.0 4lÍ4Ilh 26.2 

21.7 2710 

Fig. 12-Overall Response Curve 

1 

SCOPE 

50 % 

Observe overall I-F response, which should be as shown 

above: A slight touch-up may be required. At no time 

should the trap coil be re-adjusted, nor should it be neces-

sary to turn any of the picture I-F coils more than 1/2 

turn of the slug. The following comments are suggestions 

only: 
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The height of the 26.2 MC marker is controlled by the 
25.2 MC (Converter Plate Coil on tuner) and the 
25.9 MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and 
position of 23.5 MC) marker is controlled for the 
most part by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the 
first picture I-F (23.1 MC coil). However, it is NOT 
advisable to change the setting of the coil, due to 
its effect on sound rejection. Its adjustment should 
be avoided unless believed to be absolutely neces-
sary. 

VIDEO 
With 4.5 MC unmodulated signal from u high impedance 
source, ( 10,000 ohms in series with the generator) into 
plate of the picture detector tube (Pin 7-6AL5) and VTVM 
on picture tube grid, tune 4.5 MC trap (L-7 Top) for 

minimum response. VTVM on 0-10 V AC scale. This ad. 

justment can also be made while observing a picture 
from a station. Tune trap for least 4.5 MC beat in picture. 

1: 
AUDIO I-F 

With signal generator set to 4.5 MC and dc VTVM 
connected to junction of R-62 and C-46, adjust sound 
take-off coil (L-13 Top) and sound I-F transformer 
slugs (T-6 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-7 Bottom) for maximum. 

3: With VTVM connected to junction of R-66, R-69 and 
C-50, adjust ratio detector secondary (T-7 Top) for 
cross over (zero voltage) on lowest scale. 

NOTE - If no signal generator is available, the pro-
cedure above may be followed by tuning in a station 
and using the 4.5 MC beat between picture and sound 
carrier. 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 

antenna terminals. Marker generator output to an-
tenna terminals. Oscilloscope to "test point" (Figure 13) 

on tuner. Connect 11/2  V bias to AGC line at junction 

of R-33 and C-20 on the receiver. 

R- F 
TEST 
POINT 

B. 

Fig. 13-Top Tuner Adjustments 

RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-201 

slightly favoring the Pix carrier, then adjust C-206 

and C-209 for response as in Figure 14. Picture and 

sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 

below 70% on any channels, readjust C-201, C-206, 

and C-209. Recheck all channels. 

PI X SOUND 

i f---s------------\ , t 90 V, 

2696 

Fig. 14-Pix 8 Audio Markers 

C. OSCILLATOR ADJUSTMENT. 

1. Apply -4.5 volts on I-F AGC line at junction of 
R-1 and C-21. 

2. Connect oscilloscope to output of video detector. 
Place fine tuning in center of range. Check res-
ponse on all channels. Sound marker should be 
in notch and picture marker at 50%. (See Figure 
12). 

3. If markers are off, individual oscillator coil slugs 
will require adjustment. Adjust each channel slug, 
accessible through hole in front of chassis with a 
non-metallic screwdriver to bring sound marker to 
correct oosition. 

4. To adjust oscillator on UHF position, feed the 
sweep generator with center frequency of 124 MC 
and markers at 121.75 and 126.25 into the input 
of the low pass filter (output of UHF tuner). Adjust 
oscillator slug in the VHF tuner so that the 121.75 
pix carrier marker is at 50% and that 126.25 
marker is in the sound notch. If a sweep generator 
is not available, a single frequency generator set 
to 126.25 MC and VTVM may be used. Connect 
VTVM to the pix detector load resistor R-100. 
Feed generator into the low pass filter. Adjust oscil-
lator slug in the VHF tuner so that the 126.25 
marker is in the sound notch of the I-F curve. 

If the 6AF4 oscillator tube in the UHF tuner is 
replaced, it may be necessary to adjust the oscil-
lator trimmer C-309 on the UHF tuner located 
underneath the chassis. (See Figure 15). Adjust this 
trimmer until the tuner will cover a range of below 
470 MC to above 890 MC. 

Fig. 15-UHF Tuner Adjustment. 
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VHF TUNER ASSEMBLY INFORMATION 
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M- I07 
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47 

M-122 

M- I16 

M- I15 

M- I14 

NOTE: 
FOR SHAFT LENGTH 
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Fig. 16-"Q" Tuner Pictorial. 
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Fig. 17-"Q" Tuner Schematic Diagram. 
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UHF TUNER INFORMATION 

R 302 8303 6304 
22 2, L 102 030, 

C 301 C-305 
1.0 WAR C.302 c-303 0.25 WO. 

0.8-6.511 I 5,414F 
1.0.1f _ 

C 308 
2.5 /41-4F 

C 306 C-307 
08-6.51115 We 
1.0.AF 

I F OUTPUT 

Due to the complexity of the UHF tuner, neither servicing 

nor aligning is encouraged in the field because replace-
ment of any component within the R-F circuit may disturb 

the band-pass characteristics of the tuner. However, the 
6AF4 tube or the 1N72 (or 1N82) crystal may be replaced 

in the field if found to be defective. A schematic diagram 

CHOKE 

IN72 OR 11482 
CRYSTAL 

C-309 
3-10 
WO. 

104 0313 
0 2 2 69 We 

Fig. 18— UHF Tuner Schematic Diagram. 

C 310 
IS 811,41 OMMI 

33 Fir C 312 68E17 

6AF4 
Osc-

of this tuner is shown only for the purpose of outlining 
the circuit used. 

If the UHF tuner does not operate satisfactorily after the 

tube or crystal replacement, disconnect the tuner and 
return it to the factory for repair. 

DRIVE CORD REPLACEMENT 

POINTER CLAMP DIAL BACKGROUND 

DIAL STRING 
RIDES ON TOP 
OF SHAFT 

DRIVE STRING ON 
LARGE PULLEY SPRING ON BACK 

/OF LARGE PULLEY 

__SPRING ON FRONT 
OF SMALL PULLEY 

'DIAL STRING ON 
FINE TUNING SHAFT SMALL PUL LEY 

Fig. 19—Drive Cord Stringing. 

You will note that there are two cords used for the pointer 

drive system on this receiver. Part number 10X88 Drive 

Cord assembly and part number 28X603 Spring are used 

on the tuning shaft and large pulley, while part number 

10X89 Drive Cord and a part number 28X603 Spring arc 

© John IP. Rider 

2859 

used on the small pulley system and the pointer. Install 

the cords as shown in the illustration. After completing 

the installation rotate the fine tuning shaft a few turns 

to take up the slack in the cord. 

OSCILLOSCOPE WAVEFORM PATTERNS 
The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
:orrespond to the numbers on the schematic diagram 
vhich identifies each test point. 
The voltages shown on each waveform are the approxi-
.nate peak to peak amplitudes. The frequencies shown in-

No. 1-6AL5 Pix Det. Plate 
3.5V P-P 60 C.P.S. 

No. 4-68E6 Sync Sep. 
Grid No. 1 .2V P-P 60 C.P.S. 

No. 7-12AT7 Phase Splitter Plate 
45V P-P 60 C.P.S. 

No. 2-12AT7 Plate 
35V P-P 60 C.P.S. 
No. 2-6AH6 Grid 
8V P-P 60 C.P.S. 

No. 3—Pix Tube Grid 
20-100V P-P 60 C.P.S. 

No. 9-6SN7-GTA Vert. Osc. Grid 
170V Psi' 60 C.P.S. 

No. 5-68E6 Sync Sep. Plate 
20V P-P 60 C.P.S. 

No. 17-68Q6 Grid 
120V P-P 15,750 C.P.S. 

No. 6-12AT7 Phase Splitter Cathode 
18V P-P 60 C.P.S. 

No. 6-12AT7 Phase Splitter Cathode 
18V P-P 15,750 C.P.S. 

dicates the repetition rate of the waveform, not the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes of any high 
frequency pulse will tend to be less. 

No. 13-6AL5 Phase Det. 
18V P-P 15,750 C.P.S. 

No. 8-6SN7-GTA—Vert. Osc. Plate No. 14- 6SN7—Hor. Osc. Plate 

125V P-P 60 C.P.S. 50V P-P 15,750 C.P.S. 

MUM 
No. 15-6SN7 Hor. Osc. Grid 

48V P-P 15,750 C.P.S. 

No. 10-6SN7-GTA Vert. Output Grid No. 16-6SN7 Her. Osc. Plate 
150V P-P 60 C.P.S. 135V P-P 15,750 C.P.S. 

No. 11—Vert. Def. Coil 
100V P-P 60 C.P.S. 

No. 12-6AU6 A.G.C. No. 18-6AX4—GT Damper Plate 
450V P-P 15,750 C.P.S. 120V P P 15 750 C.P.S. 
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VHF TUNER ASSEMBLY PARTS LIST 

Ref. No. Part No. Ohms 

12A-004 15 K 

12A-039 47 K 

12A-094 100 K 

12A-166 100 K 

12A-167 160 K 

12A-183 1500 

R-201 

R-202 

12- 203 

R-204 

R-205 

R-206 

R 2071 
R 209 
R 210 

R 208 

12A-040 log 

I2A-041 220 K 

RESISTORS 

Tolerance Watts 

±710% 0.5 

± 20% 0.5 

± 10% 0.5 

-±5% 0.5 

±5% 0.5 

±710% 0.5 

±10% 0.5 

±20% 0.5 

CAPACITORS 

Ref. No. Part No. Capacity 

C-203 

C-2041 
C-212f 

C-2051 
C-2071 

C-2061 
C-2091 

C-208 CD8U050C 5 mmf 

C-210 CDIOCIOOK 10 mmf 

C-211 

C-213 CD8C6R8C 6.8 mmf 

C-214 13D-055 120 mmf 

C-2151 
C-2161 
C-2171 13D-153 800 mmf 
C-218] 

C-219 I3D-196 800 mmf 

C-201 31B-207 3-9 mmf 

C-202 CD8C3R6C 3.6 mmf 

CD8CIR5M 1.5 mmf 

CD8X1022 1000 mmf 

CD8Q470K 47 mmf 

31B-206 0.5-3 mmf 

Part of Fine Tuning Assembly 

Tolerance 

Trimmer 

±.25 mmf 

±20% 

10% 

Trimmers 

±.5% 

-±10% 

.25 mmf 

-±10% 

Minimum 

Minimum 

COILS AND CHOKES 

Ref. No. Part No. Description Channel and 
Code No. 

A9A2297-2 Antenna Coil 2-Q  

A9A2297-3 Antenna Coil 3-Q  

A9A2297-4 Antenna Coil 4-Q  

A9A2297-5 Antenna Coil 5-Q  

A9A2297-6 Antenna Coil 6-Q  

A9A2297-7 Antenna Coil 7-Q  

A9A2297-8 Antenna Coil 8-Q  

A9A2297-9 Antenna Coil 9-Q  

A9A2297-10 Antenna Coil 10-Q  

A9A2297-11 AntennalCoil 11-Q  

A9A2297-12 Antenna Coil 12-Q  

A9A2297-13 Antenna Coil 13-Q  

PARTS LIST 
Use only GENUINE factory tested parts to insure service jobs you can depend on and to obtain original set performance. 

Ref. No. Part No. Description Channel 
8. Code No. 

A9A2297-91 Antenna Coil UHF Position  

A9A2298-2 Oscillator Coil 2-Q  

A9A2298-3 Oscillator Coil 3-Q  

A9A2298-4 Oscillator Coil 4-Q  

A9A2298-5 Oscillator Coil 5-Q  

A9A2298-6 Oscillator Coil 6-Q  

A9A2298-7 Oscillator Coil 7-Q  

A9A2298-8 OscillatoriCoil 8-Q  

A9A2298-9 Oscillator Coil 9-Q  

A9A2298-10 Oscillator Coil 10-Q  

A9A2298-I I Oscillator Coil 11-Q  

A9A2298-12 Oscillator Coil 12-Q  

A9A2298-13 Oscillator Coil 13-Q  

A9A2298-91 Oscillator Coil UHF Position  

L-52 318-296 Choke, Cathode   

L-53 34A-546 Choke, R-F Filament   

L-57 34A-575 Choke, Oscillator Filament   

L-58 3IB-295 Choke, Mixer Plate   

L-59 31A-078 Converter Plate Coil   

L 60 318230 Choke, Coil   

MISCELLANEOUS MECHANICAL PARTS 

Ref. No. Part No. Description 

M-107 31B-012 Bracket, Sharp Tuning Rotor Retaining 

M-108 31B-048 Spring, Detent Plate Grounding  

M-109 16$-006 Shield, Tube (6J6)   

M-110 16$-004 Shield, Tube (68Q7)   

M-112 31A-010 Spring, Slug Retaining 
(Oscillator Coil)   

M-113 11D-022 Washer, Fibre Spacer 
(1/4" ID by 1/z" OD)   

M-114 10E-401 Nut, Locking Spring (for trimmers)  

M-115 9A-410-7 Screw, Trimmer   

M-116 9A-629-3 Screw, Bracket Mounting   
(6/32" by 1/4 ")   

M-117 31B-029 Osc. Slug Trimmer   

M-121 31B-016 Roller, Detent ( 3/8" dia., 3/32" dia. 
bearing)   

M-122 31B-005 Spring, Detent (2-5/16" long)   

M-123 31B-278 Contact Plate and Bracket Assembly 

M- I24 31B-008 Spring, Sharp Tuning Rotor Contact 
(Flat Bronze 1-7/16" by 1/2 ")   

M-125 31B-030 Spring, Front and Rear Turret Shaft 
(Wire 2-3/4" long, 3/64" dia.)  

M-126 31B-103 Shield, ' Bottom Cover   

318-655-3 Fine Tuning Shaft (Sharp Tuning) 
used with 25A1104   

CAPACITORS 

C-1 
C-3 
C-4 
C-5 
C-16 
C-17 
C-18 
C-19 80X1 1000 mmf 
C-26 
C-28 
C-29 
C-40 
C-50 
C-73 
C-83 
C-2A 
C-2B 
C.21A1 80X3 1000 mmf Dual Ceramic  
C-2I BJ 
C-6 47X603 47 mmf 500 V Ceramic  
C-7 Part of T-3 
C-8 47X562 5 mmf 500 V Ceramic  
C-9 47X584 1.5 mmf Composition  
C-10 47X568 360 mmf 500 V Molded Mica  
C-11 
C-27 
1%58 RCPIOM4473M .047 mf 400 V Tubular  
C-72 
C-77 
C-12 
C-66 
C-74 r 
C-851 
C-I31 

RCPIOM6473M 047 mf 600 V Tubular  
C-371 
C-14 RCP10M6153M .015 mf 600 V Tubular  
C-15 RCPIOM2104M .1 mf 200 V Tubular  

C 
C--22301 

RCP10M2224M 
C-63  

C-25 
-56 C. RCPIOM4103M .01 mf 400 V Tubular  

C-60]C-301 20 mf 

10 mf 
45X392 40 mf 

C-3I A 
C-31 B Part of 76X7 (See Miscellaneous) 

C-30C 
C-30B 

C-3 1C 1 
C-321 
C-65 I 
C-331 
C-54 
C-55 
C-61 
C-341 
C-46 
C-35A} 
C-358 45X391 

C-361 
C-39 f 
C-38 RCPIOM6103M 
C-4I 45X361 4 mf 
C-42 Part of L-13 
C-431 
C-441 
C-451 
C-47 ) 47X507 5000 mmf 

C-491 
C-4131 
C-84 f 
C-511 
C-711 
C-521 
C 64 f 
C-53 47X525 470 mmf 500 V Molded Mica  
C-57 Part of 76X5 (See Miscellaneous) 
C-59 RCP10M6472M 0047 mf 600 V Tubular  
C-62 RCM20A271K 270 mmf 500 V Molded Mica.. 

RCPIOM4104M 

47X543 4700 mmf 

400 V 
50 V Dry Electrolytic 
400 V 

500 V Molded Mica.. 

RCPIOM4472M .0047 mf 400 V Tubular  

47X604 100 mmf 

100 mf 
80 mf 

RCPIOM6104M 

Part of T-6 

Part of T-7 

45X378 5 mf 

RCPIOM2473M 

.1 mf 

.01 mf 

Ceramic  

.1 mf 400 V Tubular  

.22 mf 200 V Tubular  

500 V Ceramic  

50 V Dry Electrolytic 
400 V 

600 V Tubular  

600 V Tubular  
100 V Dry Electrolytic 

Ceramic  

25 V Dry Electrolytic 

.047 mf 200 V Tubular 
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RESISTORS-Continued MISCELLANEOUS-Continued 

Ohms Watts 76X7 Multiple Resistor Capacitor Assembly   

CAPACITORS-Continued R-46A 9A2274 Deflection Yoke Assembly   

R-46 8 Part of 76X7 (See Miscellaneous) 2A407 Ion Trap Magnet   

R-46Cj 4A408 Antenna Terminal Strip   

C-67 RCM20B431K 430 mmf 
C-68 47X570 330 mmf 

500 V Molded Mica .. 
500 V Molded Mica.. 

R-471 

R-811 
B85474 470 K 0.5 Carbon  

3A427 

3A458 

Tube Socket (6AQ5)   
Tube Socket (6CB6) (6AU6) (6AL5)   

C-69 RCM20A201K 200 mmf 500 V Molded Mica .. R-48 B84821 820 0.5 Carbon  3A463 

3A464 

Tube Socket ( 12AT7)   

Tube Socket (68Q6) (651,17)   
C-701 

45X393 30 mf 
C-801 

400 V Dry Electrolytic 
R-49 
R-501 

40X368 4 K Vertical Lin. Control 

B84185 1.8 meg. 0.5 Carbon  
3A466 Tube Socket ( 1133)   

C-75 47X598 56 mmf 1500 V Ceramic  R-55 f 3A470 Tube Socket (Octal)   

C-76 RCP10M4154M .15 mf 400 V Tubular  R-51 40X334 1.0 meg. Vertical Hold Control 3A445 Tube Socket (6AX4)   

C-78 47X560 500 mmf 20 KV Ceramic  R-52 884184 180 K 0.5 Carbon  13X817 Pix Tube Socket   

C-79.81 45X390 60 mf 
C-79B 80 mf 

400 V Dry Electrolytic 
400 V 

R-531 
R-57 f B84225 2.2 meg. 0.5 Carbon  32X403 

32X405 
Tube Shield (3A458 Socket)   Tube Shield (3A463 Socket) 

& Lead Assembly   C-811 
47X615 .01 mf 

C-821 
Ceramic  

R-54 
R-58 1 
R-107 

40X364 2.5 meg. Height Control 

B84561 560 0.5 Carbon  

5-6A1 
8X227 
S-25X85 

Anode Connector 
Collar, Pix Tube Rear Mtg.   
Tube Mtg. Strap Assembly   

RESISTORS R-59 D84682 6.8 K 2.0 Carbon  20X1652 Wing Screw (Deflection Yoke)   

Ohms Watts 
R-62 
R-66 

B84563 56 K 0.5 Carbon  
B84271 270 0.5 Carbon  

6X67 
25X1815 

Rubber Grommet   
Bracket, Tube Front Support ( R.H.)   

R-1 883822 8.2 K 0.5 Carbon  R-72 40X334 1.0 meg. Tone Control.. 25X1816 Bracket, Tube Front Support ( L.H.)   

R-21 
B83470 47 

R-51 
0.5 Carbon  

R-73 
R-75A1 

885106 10.0 meg. 0.5 Carbon  

Part of 76X5 (See Miscellaneous) 

16X146 

16X147-3 

Fuse Holder   

Fuse 4/10 Amp. 125-250 V.  
R-3 

R-6 
R-27 885102 1 K 
R-61 
R-65 

0.5 Carbon  

R-758.1 
R-76 
R-77 
R-79 
R-82 

C84331 330 1.0 Carbon  
D84102 1 K 2.0 Carbon  
885475 4.7 meg. 0.5 Carbon  
B84273 27 K 0.5 Carbon  

S-34X19 
4X1157 

7A246 
7A247 

Tube Cuver & Power Cord Assembly   
Pix Tube Mtg. Ring   
Na. 6-32 Wing Nut   
Pilot Light Socket Assembly (UHF Dial)   
Pilot Light Socket Assembly (Chonnel Selector)  

R-41 
B83223 22 K 

R-71 
R-8 884181 180 

0.5 Carbon  

0.5 Carbon  

R-831 
R-841 
R-87 

C84682 6.8 K 1.0 Carbon  

B84562 5.6 K 0.5 Carbon  

7A32 
25X1828 

10X88 

No. 51 Pilot Bulb   
Bracket Pix Tube Rear Mtg.   

UHF Tuner Drive Cord Assembly R-9  
B84152 1.5 K R:12} 0.5 Carbon  

R-88 
R-89 

883224 220 K 0.5 Carbon  
40X331 150 K Horizontal Drive Control 

28X603 UHF Tuner Drive Cord Tension Spring  
Tuner R. F. (Mallory)   

R-10 Part of 1-5 
R-11 C84562 5.6 K 1.0 Carbon  

R-91 
R-92 

B83154 150 K 0.5 Carbon  
C83562 5.6 K 1.0 Carbon  

25A1105 
25A1104 

UHF 
VHF Tuner R. F. (Standard Coil)   

Shaft & Pulley Assembly   R-131 
B84105 1.0 Meg. 

R-191 
0.5 Carbon  

R-94 
R-95 

40X361 50 K Horizontal Hold Control 
D84101 100 2.0 Carbon  

26X528 
S-37X4 Shaft Coupling Assembly 

Cam Assembly 
R-141 

B84101 100 
R-60,1 

0.5 Carbon  R-96 
R-97 

43X276 12 K 5.0 Wirewound... 
43X239 5.1 0.5 Wirewound ... 

S-37X3 2A430 Switch Switch Assembly (VHF-UHF)   

R-15 Part of L-10 R-98 885102 1 K 0.5 Carbon  11X163 Switch Assembly Cover   

R-16 C83472 4.7 K 1.0 Carbcn  R-99 C85105 1.0 meg. 1.0 Carbon  25X1887 Dial Bracket   

R-181 R-100 B83472 4.7 K 0.5 Carbon  19X108 Flat Washer   

R-24.1 885104 100 K 0.5 Carbon  R-101 43X272 10 K 5.0 Wirewound. 10X89 Dial Drive Cord Assembly   

R-201 R-102 43X275 1.5 K 15.0 Wirewound... 28X603 Dial Drive Cord Tension Spring 
R-63 884333 33 K 0.5 Carbon  R-103 43X273 330 10.0 Wirewound... 58X767 Dial Glass   
R-85 R-104 Part of L-9 15X277 Pointer   

R-21 884222 2.2 K 0.5 Carbon  R-105 B85274 270 K 0.5 Carbon  41X92 Light Shield ( Pilot Light)   

R-221, 1.5 K 
78X12 

R-71 1.0 meg. 
Contrast and 
Volume Control .. 

R-108 
R-109 

40X364 2.5 meg. AGC  
D85104 100 K 2.0 Carbon  

52X92 
28X564 

Filter Low Pass   
Spring Clips   

R-23 R-110 43X279 8 K 5.0 Wirewound... 28X604 Spring Washer   
R-67 B84223 22 K 0.5 Carbon  R-111 D84123 12 K 2.0 Carbon  25X1886 Tuner Shaft Support Bracket   

R-68I 
R-25 40X333 500 K Brightness Control 

TRANSFORMERS AND COILS 
4X1210-2 
20X1772 

Escutcheon Plate   
Compression Ring ( 10A820 Knob)   

R-261, 885473 47 K 
R-741 0.5 Carkon  

L-1} 
L-2 9A2033 R-F Heater Choke   

12A502 
S-4X21-1 

12" P.M. Speaker ( All Consoles)   
Escutcheon Control ( Panel Assembly) 1   

R-281. L-3 10A820-1 Knob (Maroon) ( Fine Tuning)   I Models . 

R-64 
B84104 100 K R-78 . 

R-80 

.05 Carbon  
L-41 
L-81 
L-5 

9A1979 Peaking Coil 36 mh   

36A10 Peaking Coil 60 mh   

10A821-1 
10A822-1 
10A779 

Knob (Maroon) (Contrast)   13-G-128. 
Knob (Maroon) (Channel Selector)   I 13-G-130. 
Knob (Maroon) (Volume)   I 13-G-145. 

R-291 
885151 150 R-301 

R-31 B84275 2.7 meg. 
R-32 B83334 330 K 
R-331 
R-93 ) 884474 470 K 

R-31 
R-35 B84473 47 K 

R-90 

R-36 884103 10 K 
R-56 
R-37 884274 270 K 

0.5 Carbon  

0.5 Carbon  
0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

L-6 
L-7 

L-9 
L-10 
L-11 
L-121 
L-171 
L-13 
L-14 
L-15 
L-16 
L-18 

36All Peaking Coil 500 mh   
9A2074 4.5 MC Trap   

36A16 Peaking Coil 80 mh   
36Al2 Peaking Coil 160 mh   
36A2 Peaking Coil 190 mh   

Part of Deflection Yoke Assembly 

9A2168 Sound Take-Off Coil   
9A2096 Horizontal Frequency Coil   
9A2183 Width Control   
9A2262 Horizontal Linearity Control   
52X91 Filter Choke   

S-4X21-2 
10A820-2 
10A821-3 
10A822-3 
10A812-4 
17X179 
4X1219-1 
17X176 
7A233 
7A32 
7A230 
S-14X74 

Escutcheon Control ( Panel Assembly) 
Knob (Beige) ( Fine Tuning)   Models .. 
Knob ( Beige) (Contrast))   13-G-129. 
Knob (Beige) (Channel Selector)   I 13-G-132. 
Knob (Beige) (Volume)   I 13-G-146. 

Pix Crystal . .. . 1 Models 13-G-128 & 129  
Plastic Molding rCode 334-3-MS39B   
Pix Crystal   '1 
Pilot Light Socket Assembly I Models  
No. 51 Pilot Light Bulb .... ) 13-G-130  
Jewel (Red)   I 13-G-132  
Cabinet Back Assembly .... 1 

R-38 884155 1.5 meg. 
R-39 40X363 7.5 meg. 
R-401 

0.5 Carbon  

Sync Stability Control  

T-11 

T-2 f 
T-3 

9A2230 1st and 2nd Pix I-F Coils   

9A2226 3rd Pix I-F Coil   

17X175 
4X1212-1 
4X1220-1 

Pix Crystal . . . . .1Model 13-G-128   
Pix Mask   f Code 334-3-MS39A   
Pix Mask (Model 13-G-128) 1   

R-69 ) 884683 68 K 
R-70I 
R-41 884824 820 K 

0.5 Carbon  

0.5 Carbon  

T-4 
T-5 
T-6 

54X8 Vertical Osc. Transformer   
51X156 Vertical Output Transformer   
9A2170 Sound I-F Transformer   

4X1220-2 
4X1211-1 

Pix Mask (Model 13-G-129) I Code   
Pix Mask (Model 13-G-130) f 334-3-MS39B   

Pix Mask 13-G-132) I R-42} T-7 9A2269 Sound Ratio Det. Transformer   4X1211-3 (Model 

Cabinet Back Assembly R-44 883222 2.2 K 0.5 Carbon  T-8 51X150 Audio Output Transformer   5-14X69 13-G-128 & 13-G-129)   
R-86 
R-43 B84332 3.3 K 0.5 Carbon  

T-9 
T-10 

53X330 Horizontal Output 'Transformer   
53X333 Power Transformer   

12A504 
(Models 
6" P.M. Speaker  1 Models   

}› 13-G-145   
R-45 C84102 1 K 1.0 Carbon  MISCELLANEOUS 

17X177 
S-4X70 

Pix Crystal   
Cabinet Back Assembly I 13-G-146   

2A426 Centering Device   4X1214-1 Pix Mask (Model 13-G-145)   
76X5 Multiple Resistor Capacitor Assembly   4X1214-3 Pix Mask (Model 13-G-146)   
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21" UHF-VHF TELEVISION RECEIVER 
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PRODUCTION CHANGES 

There are two different ratio detector transformers (T-7) used in these receivers, Part R-64 becomes 884333 33K ohm 0.5 W carbon resistor 
Numbers 9A2269 and 9A2295 The T-7 circuit shown in this schematic diagram covers R-67 I. 
the 9A2269 ratio detector. Receivers using the 9A2295 ratio detector can be identified R-68 r become B83103 10K ohm 0.5 W  carbon resistors 
by the following changes: In addition, the 9A2295 ratio detector has terminals with numerical identification 

C-50 becomes 47X570 330 mmf molded mica condenser (1, 2, 3 etc.) whereas the 9A2269 ratio detector has terminals with alphabetical identi-
fication (A, B, C etc) 
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IMPORTANT 

Models 35TV2-43-9023A and 45TV2-43-9023B are identi-

cal except for a few minor changes in cabinet construction 

and design. For differences between the "A" & "B" models, 

see the replacement parts list section. 

ELECTRICAL SPECIFICATIONS 

Power Supply  105-125 Volts AC 
60 Cycles Only 

Power Consumption  200 Watts 

Power Output  2.4 Watts (Max.) 
1.8 Watts ( 10% Distortion) 

Tuning Ranges  VHF - Channels 2 thru 13 
UHF - Channels 14 thru 83 

Antenna Input Imp.   300 Ohms Balanced 

Intermediate Frequencies ... Picture 26.20 MC 
Sound 21.70 MC 

I- F (UHF Position Only) Picture 121.75 
Sound 126.25 

lntercarrier Sound System.. 4.5 MC 

Loud Speaker See Parts List 

Voice Coil Imp. 3  2 Ohms 400 Cycles 

PAGE 

SPECIFICATIONS   1 
TOP VIEW - TUBE LAYOUT. .   2 

TRIMMER LOCATIONS  5 

TROUBLESHOOTING   4 

VOLTAGE MEASUREMENTS .   4 
WAVEFORMS .  7 

TUBE COMPLEMENT 

Symbol Type Function 

VHF Tuner 6J6 R-F Osc. and Mixer 

*VHF Tuner 6I3Q7 R-F Amplifier 

UHF Tuner 6AF4 R-F Osc. 

UHF Tuner.. . 1N72 or Crystal Mixer 

1N82 

V-1  6CB6 1st Pix I-F Amplifier 

V-2  6CB6 2nd Pix I-F Amplifier 

V-3  6CB6 3rd Pix I-F Amplifier 

V-4 A & B. . . . 6AL5 Pix Det. and DC Restorer 

V-5 A & B 12AT7 1st Video Amp. and Phase 
Splitter 

V-6  6AH6 Video Output 

V-7  6BE6 Sync. Separator 

V-8  6SN7-GTA Vertical Osc. & Vertical 
Output 

V-9  6AU6 Automatic Gain Control 

V-10 6AU6 1st Audio I-F 

V-11 6AU6 2nd Audio I-F 

V-12 6AL5 Ratio Detector 

V-13 6AV6 1st Audio Amplifier 

V-14 6AQ5 Audio Output 

V-15 6AL5 Phase Detector 

V-16 6SN7-GTA Horizontal Oscillator 

V-17 6I3Q6-GT Horizontal Output 

V-18 6AX4-GT Damper 

V-19 1B3-GT High Voltage Rectifier 

V-20 & V-22 5U4-G Low Voltage Rectifier 

V-21 17HP4 Picture Tube 17" Glass 
Rectangular (Electrostatic) 

*For replacement purposes a 6BZ7 tube may be used in 

place of a 68Q7 tube. 

Channel 
Number 

RADIO FREQUENCY RANGES 

Channel Picture Sound Channel Channel Picture Sound 
Frequency Carrier Carrier Number Frequency Carrier Carrier 

Mc Frequency Frequency Mc Frequency Frequency 
Mc Mc Mc Mc 

2 54-60 55.25 59.75 43 644-650 645.25 649.75 

3 60-66 61.25 65.75 44 650-656 651.25 655.75 

4 66-72 67.25 71.75 45 656-662 67.25 661.75 

5 76-82 77.25 81.75 46 662-668 663.25 667.75 

6 82-88 83.25 87.75 47 668-674 669.25 673.75 

7 174-180 175.25 179.75 48 674-680 675.25 679.75 

8 180-186 181.25 185.75 49 680-686 681.25 685.75 

9 186-192 187.25 191.75 50 686-692 687.25 691.75 

10 192-198 193.25 197.75 51 692-698 693.25 697.75 

11 198-204 199.25 203.75 52 698-704 699.25 703.75 

12 204-210 205.25 209.75 53 704-710 705.25 709.75 

13 210-216 211.25 215.75 54 710-716 711.25 715.75 

14 470-476 471.25 475.75 55 716-722 717.25 721.75 

15 476-482 477.25 481.75 56 722-728 723.25 727.75 

16 482-488 483.25 487.75 57 728-734 729.25 733.75 

17 488-494 489.25 493.75 58 734-740 735.25 739.75 

18 494-500 495.25 499.75 59 740-746 741.25 745.75 

19 500-506 501.25 5e5.75 60 746-752 747.25 751.75 

20 506-512 507.25 511.75 61 752-758 753.25 757.75 

21 512-518 513.25 517.75 62 758-764 759.25 763.75 

22 518-524 519.25 523.75 63 764-770 765.25 769.75 

23 524-530 525.25 529.75 64 770-776 771.25 775.75 

24 530-536 531.25 535.75 65 776-782 777.25 781.75 

25 536-542 537.25 541.75 66 782-788 783.25 787.75 

26 542-548 543.25 547.75 67 788-794 789.25 793.75 

27 548-554 549.25 553.75 68 794-800 795.25 799.75 

28 554-560 555.25 559.75 69 800-806 801.25 805.75 

29 560-566 561.25 565.75 70 806-812 807.25 811.75 

30 566-572 567.25 571.75 71 812-818 813.25 817.75 

31 572-578 573.25 577.75 72 818-824 819.25 823.75 

32 578-584 579.25 583.75 73 824-830 825.25 829.75 

33 584-590 585:25 589.75 74 830-836 831.25 835.75 

34 590-596 591.25 595.75 75 836-842 837.25 841.75 

35 596-602 597.25 601.75 76 842-848 843.25 847.75 

36 602-608 603.25 607.75 77 848-854 849.25 853.75 

37 608-614 609.25 613.75 78 854-860 855.25 859.75 

38 614-620 615.25 619.75 79 860-866 861.25 865.75 

39 620-626 621.25 625.75 80 866-872 867.25 871.75 

40 626-632 627.25 631.75 81 872-878 873.25 877.75 

41 632-638 633.25 637.75 82 878-884 879.25 883.75 

42 638-644 639.25 643.75 83 884-890 885.25 889.75 I.-
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MODELS 35TV2-43-9023A, 45TV2-43-9023B 

roumara 

17HP4 
PICTURE TUBE 

DANGER 

OSC. 

,nIEL D 

6E1E27 

U BER RING 
CLAMP 

SHIEL 

IN72oo. 
IN82 
CPrI ,At 

y, 
8SN7 -GTA 

UHF TUNER 

P.m. reGPt 

Fig. 1—Tube Layout. 

FRAGILE PICTURE TUBE /S 
DANGEROUS TO SERVICE 
REFER SERVICING ro 
QUALIFIED SERVICEMAN. 

rIF TUNER 

—SHIEL D 

RECEIVER LOCATION — Advise the owner as to the proper 

location for the television receiver. The following may be 

used as a guide: 

1. Choose an area in the home where sunlight or light 

from lamps does not strike the face of the picture 

tube and cause glare. 

2. Remember the necessity of an electrical outlet and 

the location of the point at which the antenna leads 

enter the room. 

3. The receiver should be placed a short distance from 
the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 

This television 

6A...1/6 
C. 

61›.1(16 
I AltoOl0 

6E1E6 

CALS 

THAI D 

SHIELD 

V.. 

6 10 

1,2 

À .d5 
Ate. OurIdir 

ISAIAS „ o 000,o 

SHIELD G ---- 5AHIS 
VA 

1,00,0 0,P4, 

- 12 .Ale7 
IS, VIDEO 11.el, 

62Ai;G7 

---6SN7 -GTA 

6AX,4•-GT 

GS40 2857 

for operation and comfortable viewing from all 

angles. 

ANTENNA — This receiver has been designed to use an an-

tenna with a 300 ohm balanced transmission line. This line 

must be as short as possible because the longer the line the 

greater the chances are for picking up electrical disturb-

ances. Stand-off insulation should be used to keep the line 

away from the mast, metal or walls. Twist this line about 

one turn per foot throughout the line to cancel out direct 

signal and or noise pickup by the transmission 

should also be securely anchored in place so 

change in weather will not affect its position. 

HIGH VOLTAGE WARNING 

line. It 

that a 

receiver contains high voltages which are dangerous to life. Never operate or service 

the receiver outside of the cabinet or with the covers removed until all the safety precautions necessary 

for working with high voltage equipment have been observed. 

PICTURE TUBE 
HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves must be worn by individuals while handling the picture tube 

or installing the picture tube into the receiver. 

The picture tube encloses a high vacuum and due to the large surface area, is subjected to very high 

air pressure. Therefore, care should be taken not to bump or scratch the picture tube accidentally as it 

may cause the tube to implode resulting in damage to property or injury to an individual. 

NOTE — 

REMOVE 4 SCREWS AND CLEAT FROM UNDER 
TOP EDGE OF CABINET FOR THE REMOVAL 
OF PICTURE TUBE GLASS 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK 

OFF- ON VOLUME 
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLUME 

HORIZONTAL TONE 
HOLD 

Ii 

CONTROL PANEL COVER 
OPE VEO 

In some receivers it may be necessary to remove 5 screws and cleat from under top edge 

Fig. 2— Front Panel Controls 

.) 

VHF FINE TUNING AND 
UHF TUNING 

VHF STATION 
SELECTOR AND 
UHF SWITCH 

BR;GHTNESS PTICAL 

TUNING PROCEDURE 
I. To turn the television receiver on, turn the OFF-ON 

VOLUME control clockwise until a click is heard. Allow 
approximately 30 seconds for the tubes to warm up. 

2. Turn the STATION SELECTOR control to the desired 
channel. This control may be turned in either direction. 

3. Turn the CONTRAST control clockwise until activity 
or definite form is noted on the screen. 

4. Adjust the FINE TUNING control for clearest picture 
and the VOLUME control for desired volume. 

255Z 

of cabinet for the removal of picture tube glass. 

5. To turn off the receiver, turn only the OFF-ON VOLUME 
control counterclockwise until a click is heard. 

6. TONE CONTROL — hen this Control is turned clock-
wise, the high notes will predominate and when turned 
counterclockwise, a deep bass effect will result. 

7. In localities where UHF programs are available, turn 
the STATION SELECTOR control to tne UHF position 
and tune in the desired station with the UHF Tuning 
Control. The dial scale is calibrated in channel num-
bers and covers the entire UHF range of channels 
14 through 83. 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 
There are four controls at the front of the chassis which 
are accessible when the hinged control panel is pulled 
downward. See illustration Figure 2. These controls 
are pre-set at the factory and may occasionally need 
adjustment due to aging of the components in the re-
ceiver and the fluctuating line voltages in different areas. 

HORIZONTAL HOLD—Stops horizontal 
onal bars.) 

TONE—Adjusts for tonal quality bass or treble. 

If any adjustments are necessary follow the instruction, 
under "Controls and Functions." 

IMPORTANT — Be sure that the FINE TUNING control has 
been set for the clearest picture before adjusting any 
controls. 

CONTROLS AND FUNCTIONS 
movement (diag- BRIGHTNESS—Adjusts for desired picture brilliance. 

VERTICAL HOLD—Stops upward or downward picture move 
ment. 

PICTURE TUBE SAFETY GLASS 
PICTURE TUBE SAFETY GLASS — It will be necessary to clean 
this glass and the face of the picture tube occasionally. 
Remove the safety glass carefully as outlined in the illus-
tration. 

CAUTION — UPON REMOVAL OF THE LAST SCREW AND 

THE CLEAT THE GLASS MAY FALL FORWARD. SUPPORT 
THE GLASS WITH ONE HAND AS YOU LIFT IT GENTLY 
FROM THE CABINET. Clean the safety glass and the face 
of the picture tube with a soft lint-free cloth dampened 
with water or mild soapsuds. 
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WARNING — Before handling the picture tube, it will be 
necessary to remove the static charge. In receivers with 
glass picture tubes, ground the anode lead to chassis, 
and insert an insulated wire from the well in the tube 
to chassis. In receivers with metal picture tubes, remove 
the static charge by grounding an insulated wire from 
the chassis to the metal portion of the tube. 

PICTURE TUBE REPLACEMENT — To replace the picture tube 
it is necessary to remove the chassis from the cabinet. 
This may be accomplished in the following manner: 

1. Remove the front panel control knobs by pulling them 
straight from their shafts. 

2. Remove the cabinet back. 

3. Disconnect the leads from the speaker, remove the 
antenna terminal boards at the rear of the cabinet and 
then the five chassis mounting bolts. Pull chassis CARE-
FULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined in the 
illustration. To install a new picture tube, reverse the 
procedure making sure that the picture tube fits close 
against the picture tube cushion. If the picture tube 
sticks or fails to slip into place smoothly, investigate 
and remove the source of the trouble. Never force 
the tube. It is important that all the clips and shims 
used in mounting the tube be replaced, otherwise 
difficulty may be encountered when horizontal or 
vertical centering is required. 

FRONT OF CHASSIS 
(Accessible After Opening Front Panel Control Cover) 
Horizontal Hold  R-94 

R- I04 
AGC 

THRESHOLD CONTROL 5, ey 
dsr- e 

Yeb R-54 R•44 .39 
HE IGHT VERT SYNC 

CONTROL LIN. STABILITY 

ION FRAT 

CENT-ER/NG DEVICE 

Fig. 3— Removal of Picture Tube 

G540-2888 

QD REMOVE SuL..nt_ I. iuN 
TRAP MAGNET AND 
CENTERING DEVICE 

®LOOSEN THESE TWO 
—,----SCREWS AND TWO ON 

OPPOSITE SIDE 

REMOVE THIS SCREW AND 
ONE ON OPPOSITE SIDE. 
RAISE THE TUBE SLIGHTLY 
ABOVE CLIPS AND GENTLY 
SLIDE THE PIX TUBE OUT. 

Brightness   
Vertical Hold   
Tone   

NON-OPERATING CONTROLS 

REAR OF CHASSIS 

Horizontal Centering 
Vertical Centering 
Ion Trap Magnet  See paragraph, 
Deflection Yoke  Wing 
Width   
Horizontal Linearity   
Horizcntal Drive   
Horizcntal Frequency 
Vcrtlel Linearity 
Heft:41t 

  Centering 
Device 

Screw 
L-15 
L-16 
R-89 

  L-14 
 R-49 

 R-54 
Sync Stability   R-39 
AGC Threshold Control   R-108 

HORIZ- 1 

(PI> 
R.89 fWIDTH  

MORI? HORIZ 
DRIVE FREO 

Fig. 4—Adjustments Rear of Chassis 

2 

güN TRAP MAGNET ADJUSTMENT ine on trap magnet should 
be positioned close to the base of the tube with the magnet 
of the ion trap on the side where the electron gun is 
nearest the glass neck of the picture tube. From this position 
adjust the magnet by moving it back and forth and at the 
same time rotating it slightly around the neck of the pic-
ture tube until the brightest raster is obtained on the 
picture screen. Reduce the brightness control setting until 
the raster is slightly above average brilliance. Readjust the 
ion trap magnet for maximum raster brilliance and best 
focus. MAXIMUM RASTER BRILLIANCE AND BEST FOCUS 
OCCUR AT THE SAME POINT. Do not sacrifice brilliance 
for best focus. The ion trap magnet adjustment is a very 
critical one especially with the electrostatic type zero focus 
picture tube. Consequently, great care should be taken 
to make sure that the ion trap magnet is correctly adjusted. 

DEFLECTION YOKE ADJUSTMENT — If the lines of the raster 
are not horizontal or squared with the picture mask, rotate 
the deflection yoke until this conditior is obtained. Tighten 
the yoke adjustment wing screw. 

CENTERING ADJUSTMENT — If horizontal or vertical centering 
is required, adjust each ring in the centering device until 
proper centering is obtained. If a clamp type centering de-
vice is used, rotate the device to the left or right and turn 
the knob located at the top of the device until the picture 
is centered correctly. 

PICTURE ADJUSTMENT — For further adjustments, obtain a 
test pattern on the receiver. Turn on receiver and follow 
tuning procedure. When a test pattern is ob-
tained it may be necessary to slightly re-adjust the 
fine tuning control for clearest picture. 

ADJUSTMENT OF AGC THRESHOLD CONTROL — Tune the re-
R-25 ceiver to the strongest station in the area in which the re-
R-51 ceiver will be used. While observing the picture and listen-
R-72 ing to the sound, turn the control clockwise until signs of 

overloading (buzz in sound, washed-out picture) appear. 
Then turn the control a few degrees counter-clockwise 
from the point at which overloading occurs. (The stronger 
the signal input, the more counter-clockwise this setting 
will be.) In areas where the strongest signal does not ex-
ceed 10,000 uy the setting will usually be maximum 
clockwise. With the control set correctly, the AGC will 
automatically adjust the bias on the R.F. and I.F. ampli-
fiers so that the best possible signal to noise ratio (Mini-
mum snow) will be obtained for any signal input to the 

receiver. 

ADJUSTMENT OF SYNC STABILITY CONTROL — When receiv-
ing strong (500 MV or more) signals, set hold controls 
so that the picture is locked in. Turn the sync control 
slowly clockwise until bending occurs at top of picture. 
Then turn the control a few degrees counter-clockwise 
until bending disappears. If the control is set incorrectly 
bending, tearing, etc., will be present and when switching 
from channel to channel the picture will not lock in quickly. 

In weak signal areas the control should be set for maxi-
' mum picture stability. In general the weaker the signal 

the more clockwise the control should be turned. 
When the sync stability control is correctly adjusted the 
receiver will hold sync without tearing or rolling under 
even the most adverse noise conditions. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Tune in a 
station and adjust the horizontal hold control until the 
picture frills into sync. Momentarily remove the signal 

by switching ort channel and then back. 1 he picture 
should pull into sync over a range of 90° rotation of the 
horizontal hold control. If in the above check the receiver 
fails to hold sync or the pull- in range is at the extreme 
end of the control, it will be necessary to make the 
following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT — With the horizontal 
hold control set to the center of its range of rotation, 
adjust 41e horizontal frequency control ( L-14) until the 
picture pulls into sync. Recheck the " Horizontal Oscillator 
Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT — Adjust the 
height control ( R-54) until the picture fills the mask 
vertically. Adjust the vertical linearity control ( R-49) until 
the picture is symmetrical from top to bottom. Adjust the 
picture centering device to align picture with the mask. 
Adjustment of any control will require a re-adjustment of 
the other control. 

WIDÏH, DRIVE AND LINEARITY ADJUSTMENTS— While receiv-
ing a signal from a station (with picture locked in sync) 
turn contrast control fully counter- clockwise, turn the 
brightness control ( R-25) up so that the picture appears 
washed out. Adjust width control (L-151 until the picture 
fills the mask. Turn the horizontal drive control ( R-89) 
clockwise until white bars appear in the left canter por-
tion of the raster, then turn counter-clockwise until the 
white bars just disappear. This adjustment will allow the 
horizontal system to operate at maximum efficiency. Ad-
just horizontal linearity control ( L-16) for best linearity. 
If adjustment of the horizontal drive ( R-89) or horizontal 
linearity ( L-16) is required, it usually will be necessary 
to recheck the horizontal oscillator alignment. If adjust-
ment of the horizontal linearity control ( L-16) is required, 
readjustment of the horizontal drive .control ( R-89) will 
be necessary. Adjust the picture centering device to align 
the picture with the mask. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 
The oscillator is preset at the factory and normally needs 
no adjustment. However, if adjustments are required, 
they can be made without removing the chassis from the 
cabinet. Remove the channel selector and fine tuning 
knobs from the tuning shaft. 

TEST PROCEDURE: 
1. Set channel selector to receive desired station. 
2. Set fine tuning control in center of its range. 
3. Adjust oscillator slug, with bakelite type screwdriver, 

for best picture resolution. 
4. Repeat steps 1, 2 and 3 on all channels used. 

Caution — These adjustments are intended only for VHF 
Channels. For information regarding UHF alignment, 
see paragraph "Tuner Alignment". 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
EON CHANNEL 7 

BOTTOM COVER 
2583A REMOVED 

Fig. 5—Tuner Oscillator Adjustments 
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SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE — If raster cannot be obtained 
check below for the possible causes. 
1: Ion trap magnet adjustment is incorrect. 
2: No +B voltage. Check 4 10 ampere fuse. Replace if 

defective. If tuse continually burns out, check 
(A) Horizontal output tube V-17 (6BQ6-GT) 
(B) Check damper tube V-18 (6AX4-GT). 
(C) Check horizontal oscillator tube V-16 (6SN7-GTA) 

for proper operation. 
(D) With an ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(F-9) and the chassis. 

(E) Check DC resistance of T-9. 
3: No high voltage. Check V-17, V-18 and V-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 of T-9, the trouble can 
be isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 6BQ6-GT plate and 
1B3 plate is open, tube V-19 is defective, its filament 
circuit is open, R-99 and C-78 defective or pix tube 
elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across 
the face of the picture tube, it can be caused by the 

following: 
1: Vertical oscillator and vertical output tube v-8 inoper-

ative. Check socket voltages. 
2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY — If adjustment of the height 
and linearity controls will not correct this condition, any 
of the following may be the cause. 
1: Check variable resistors R-49 and R-54. 
2. Vertical output transformer (T-5) defective. 
3: Capacitors C-35A, C-39 or C-70 defective. 
4: V-8 defective, check voltages. 
5: Excess leakage or incorrect value of capacitor C-37, 

or open or incorrect value of resistors R-55 & R-56. 
6: Low plate voltages. Check rectifier tube and capacitors 

in +B supply circuits. 
7: Capacitor C-36 defective. 
8: Vertical deflection coils ( L-12) defective. 

POOR HORIZONTAL LINEARITY — If adjustment of the Hori-
zontal drive and linearity controls does not correct this 
condition, check the following: 
1: Check or replace horizontal output tube V-17. 
2: Check or replace damper tube V-18 (6AX4-GT). 
3: Check capacitors C-74, C-76, C-77 and horizontal 

linearity control ( L-16) for defects. 
4: Horizontal deflection coils (L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
caused by: 
1: Defective yoke due to C-75 or R-98 (internal in yoke 

assembly) being wrong value or open. These com-
ponents are mounted in rear of yoke assembly. 

2: V-18 (6AX4-GT) defective. 

SMALL RASTER - lhis condition can be caused by: 
1: Low 4- B or line voltage. Check V-20 & V-22 (5U4G). 
2: Insufficient output from horizontal output tube V-17. 

Replace tube. 
3: Insufficient output from vertical oscillator and vertical 

output tube V-8. Replace tube. 
4: Incorrect setting of horizontal drive control R-89. 
5: V-18 (6AX4-GT) defective. 
6: Incorrect setting of ( L-15) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND — This condi-
tion can be caused by: 
1: No signal on picture tube grid. Check V-5A ( 12AT7) 

and V-6 (6AH6) tubes and associated circuits. 
2: Bad contact to picture tube grid (lead to socket 

broken). 
3: AGC tube (V-9) may be defective. Check tube and 

its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 
— A condition of this nature can be caused by: 
1: Defective sync separator V-7 or phase splitter V-5B. 
2: If tubes are O.K. check voltages, and associated cir-

cuits. 
3: AGC system inoperative. Check V-9 (6AU6) AGC tube 

and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 
— If this condition is encountered, check: 
1: Vertical integrating network capacitors C-31A, B & C, 

and resistors R-46 A, B & C. 
2: Vertical hold control (R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 
1: V-15 or V-16 defective. 
2: Improper setting of (L-14) horizontal frequency con-

trol. 
3: Check setting of horizontal drive control and horizon-

tal linearity control. 
4: Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION — If the picture 
resolution is not up to standard, it may be caused by 
any of the following: 
1: Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 
2: Defective picture detector V-4A, (6AL5) or video am-

plifier V-5A or video output V-6 (6AH6). 
3: Defective picture tube. 
4: Open video peaking coil. Check all peaking coils 

L-5, L-6, L-8, L-9, L-10 and L-11 for continuity. Note 
that L-5, L-9, L-10 and L-11 have shunting resistors. 

5: Leakage in V-6 (6AH6) grid capacitor C-11. If the 
capacitor is not found to be defective, check the fol-
lowing: 
1: Check all potentials in video circuits. 
2: Check picture tube grad circuit for poor or dirty 

contact. 
3: Check and realign, if necessary, the picture I-F 

and R-F circuits. 

© John I. Rider 



PICTURE SMEAR: 

I: A smear can be attributed to phase shift at the low 
or high frequency end of the video characteristic. This 
can be caused by improper values of resistors and 
capacitors in the video circuits. Check for grid current 
on video output tube V-6 (6AH6), open or shorted 
peaking coils, video amplifier load resistors are of 
improper value (high). 

2: This trouble can also originate at the transmitter. 
Check reception from another station. 

3: Check and realign, if necessary, the picture I-F and 
R-F circuits. 

MAN MADE NOISE IN SOUND ( Ignition, etc) 

1: Check sound I-F tubes V-10, 11 & 12 and associated 
circuits. 

2: Check sound I-F alignment. 

BENDING OR S-ING 

1: Check sync stability control adjustment. 

2: Check capacitors C-35B and C-796. 

3: V-17 (684,6-GT) defective or V-16 (6SN7-GTA) de-
fective. 

4: Check sync separator tube V-7 (6BE6) and phase 
splitter V-5B ( 12AT7) and V-5A ( 12AT7) video ampli-
fier. 

5: Check AGC threshold control. 

PICTURE NORMAL-NO SOUND OR WEAK OR DISTORTED SOUND 

1: Check sound I-F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) V-14 (6AQ5) and associated circuits. 

RASTER ON TUBE BUT NO PICTURE OR SOUND 

This condition can be caused by, 

1: Defective pix I-F Amplifier tubes V-1, V-2 or V-3 

2: Defective pix detector tube V-4A (6AL5). Check tube 
and its associated circuit. 

SERVICE SUGGESTIONS-(continued) 

3: Defective R-F Amplifier or oscillator mixer tubes in 
the tuner. 

4: UHF-VHF switch defective. 

POOR FOCUS 

1: Improper setting of Ion Trap magnet. 

2: Defective picture tube or picture tube socket. 

PICTURE JITTER: 

1: If regular sections at left of the picture are dis-
placed, replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 
or noise received with the signal. 

3: Horizontal instability may be due to unstable trans-
mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V-5B, ( 12AT7) and sync separa-
tor V-7 (6BE6). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead nct held in position by support 
spring, ie: close proximity of grid lead to sync and 
horizontal tubes will cause picture to jitter at high 
contrast setting. 

8: Check AGC threshold control. 

NO PICTURE OR SOUND OR WEAK PICTURE OR SOUND IN UHF 
POSITION 

If this condition is encountered 

1: Check to see whether or not a UHF station is operating 
in the vicinity. 

2: The 6AF4 oscillator tube or the IN72 (or IN82) crystal 
may be defective. 

3: Pre-selector in UHF tuner defective. 

4: Low pass filter defective. 

5: The UHF antenna and oscillator strips in the VHF 
tuner defective. 

6: Defective switch on UHF tuner. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT - To service this receiver properly, it is 
recommended that the following test equipment be avail-
able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 
18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep width 
120 to 130 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 
470 to 890 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 
band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 
(Output on these ranges should be adjustable and at 
least .1 volt maximum.) 

(a) Intermediate alignment frequencies. 
23.1 mc first picture I-F coil. 
24.1 mc third picture I-F coil 

25.9 mc second picture I-F coil. 
21.7 mc sound trap. 
4.5 mc video trap & sound I- F. 

25.2 mc converter plate coil (Tuner). 

HETERODYNE FREQUENCY METER with crystal calibrator if the 
signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 
with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS - To service the receiver remove the 
chassis from the cabinet. To do so, remove the knobs, the 
cabinet back, disconnect the leads from the speaker, re-
move the antenna terminal boards at rear of cabinet, and 
then the 5 chassis mounting bolts. The chassis may be 
serviced with the picture tube in place provided the chassis 
is turned on its side with the power transformer on the 
bottom. The weight of the chassis will be supported against 
the power transformer and pix tube brackets. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will cause 
a considerable overload on the high voltage filter resistor 
R-99. 

ALIGNMENT PROCEDURE 
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Fig. 8-Top Chassis Video 
and Audio I-F Adjustments 
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resistor, (R-100) 4700 ohms, 

(L-6) from Pin 7 of 6AL5. In-

22K 

JVVV vrvm 

fig 10-VTVM Connections 

in series with peaking coil 

put signal level should be such that output is less than 2 

volts DC. Apply -4.5V battery bias on AGC line. 

FREQUENCY 

1. 25.2 MC 

2. 23.1 MC 

3. 25.9 MC 

4. 24.1 MC 

5. 21.7 MC 

ADJUST 

Converter plate coil on top of 
tuner for maximum dc at picture 
detector. 

1st picture I-F coil (T-1) for 
maximum dc at picture detec-
tor. 

2nd picture I-F coil (T-2) for 
maximum dc at picture detec-
tor. 

3rd picture I-F coil (T-3 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I-F trap (T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. I-F Sweep Generator into converter grid by means of 

tube shield insulated from base. 

Connect oscilloscope across R-100 (in place of VTVM). 

Apply -4.5V bias (DC) to AGC line (battery). 

Tuner should be switched to dead channel so as not 

to cause interference. 
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Fig. 9-Bottom Chassis Video 

and Audio I-F Adjustments. 
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Fig. 11-Oscilloscope Connections 

23.5 25.25 

23.0 Í4I 26.2 
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Fig. 12-Overall Response Curve 

50 % 

Observe overall I-F response, which should be as shown 

above: A slight touch-up may be required. At no time 

should the trap coil be re-adjusted, nor should it be neces-

sary to turn any of the picture I-F coils more than 1/2 

turn of the slug. The following comments are suggestions 

only: 
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I. The height of the 26.2 MC marker is controlled by the 
25.2 MC (Converter Plate Coil on tuner) and the 
25.9 MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and 
position of 23.5 MC) marker is controlled for the 
most part by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the 
first picture I-F (23.1 MC coil). However, it is NOT 
advisable to change the setting of the coil, due to 
its effect on sound rejection. Its adjustment should 
be avoided unless believed to be absolutely neces-
sary. 

VIDEO 
With 4.5 MC unmodulated signal from a high impedance 
source, ( 10,000 ohms in series with the generator) into 
plate of the picture detector tube (Pin 7-6AL5) and VTVM 
on picture tube grid, tune 4.5 MC trap (L-7 Top) for 

A. Sweep 

antenna 

tenna terminals. Oscilloscope to "test point" (Figure 13) 

on tuner. Connect 11/2  V bias to AGC line at junc tion 

of R-33 and C-20 on the receiver. 

R-F 
TEST 
POINT 

B. 

Fig. 13-Top Tuner Adjustments 

RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-201 

slightly favoring the Pix carrier, then adjust C-206 

and C-209 for response as in Figure 14. Picture and 

sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 

below 70% on any channels, readjust C-201, C-206, 

and C-209. Recheck all channels. 

PI X SOUND 

2696 

Fig. 14-Pix & Audio Markers 

minimum response. VTVM on 0-10 V AC scale. This ad. 

justment can also be made while observing a picture 

from a station. Tune trap for least 4.5 MC beat in picture. 

AUDIO I-F 
1: With signal generator set to 4.5 MC and dc VTVM 

connected to junction of R-62 and C-46, adjust sound 
take-off coil ( L-13 Top) and sound I-F transformer 
slugs (T-6 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary 'T-7 Bottom) for maximum. 

3: With VTVM connected to junction of R-66, R-69 and 
C-50, adjust ratio detector secondary (T-7 Top) for 
cross over (zero voltage) on lowest scale. 

NOTE - If no signal generator is available, the pro-
cedure above may be followed by tuning in a station 
and using the 4.5 MC beat between picture and sound 
carrier. 

TUNER ALIGNMENT 

generator with balanced 300 ohm output to C. OSCILLATOR ADJUSTMENT. generator output to an-
terminals. Marker 1. Apply -4.5 volts on I-F AGC 

R-1 and C-21. 
line at junction of 

2. Connect oscilloscope to output of video detector. 
Place fine tuning in center of range. Check res-
ponse on all channels. Sound marker should be 
in notch and picture marker at 50%. (See Figure 
12). 

3. If markers are off, individual oscillator coil slugs 
will require adjustment. Adjust each channel slug, 
accessible through hole in front of chassis with a 
non-metallic screwdriver to bring sound marker to 
correct position. 

4. To adjust oscillator on UHF position, feed the 
sweep generator with center frequency of 124 MC 
and markers at 121.75 and 126.25 into the input 
of the low pass filter (output of UHF tuner). Adjust 
oscillator slug in the VHF tuner so that the 121.75 
pix carrier marker is at 50% and that 126.25 
marker is in the sound notch If a sweep generator 
is not available, a single frequency generator set 
to 126.25 MC and VTVM may be used. Connect 
VTVM to the pix detector load resistor R-100. 
Feed generator into the low pass filter. Adjust oscil-
lator slug in the VHF tuner so that the 126.25 
marker is in the sound notch of the I-F curve. 

5. If the 6AF4 oscillator tube in the UHF tuner is 
replaced, it may be necessary to adjust the oscil-
lator trimmer C-309 on the UHF tuner located 
underneath the chassis. (See Figure 15). Adjust this 
trimmer until the tuner will cover a range of below 
470 MC to above 890 MC. 

Fig. 15-UHF Tuner Adjustment. 

155N7-GTA 

LW TUNE* 
OSC. TRIUNE* 
C-309 
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VHF TUNER ASSEMBLY INFORMATION 
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NOTE 
FOR SHAFT LENGTH 
INFORMATION 
SEE PARTS LIST. 
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TURRET SWircw SETTING SELECTS 
COILS FOR CHANNEL DESIRED. 
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Fig. 17-"Q" Tuner Schematic Diagram. 
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UHF TUNER INFORMATION 
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_ 
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C 310 
154e.ir 
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OUTPUT 

k 306 

CHORE 

104 

Fig. 18—UHF Tuner Schematic Diagram. 

Due to the complexity of the UHF tuner, neither servicing 

nor aligning is encouraged in the field because replace-

ment of any component within the R-F circuit may disturb 

the band-pass characteristics of the tuner. However, the 

6AF4 tube or the 1N72 (or 1N82) crystal may be replaced 
in the field if found to be defective. A schematic diagram 

A 

U 66 Wm 

— 11- 1 
314 

FIL 681.4kii 

28508 

of this tuner is shown only for the purpose of outlining 

the circuit used. 

If the UHF tuner does not operate satisfactorily after the 

tube or crystal replacement, disconnect the tuner and 

return it to the factory for repair. 

DRIVE CORD REPLACEMENT 

POINTER CLAMP DIAL BACKGROUND 

a 

DIAL STRING 
RIDES ON TOP 
OF SHAF 1 

DRIVE STRING ON 
LARGE PULLEY 

FINE TUNING SHAFT 

Fig. 19—Drive Cord Stringing. 

You will note that there are two cords used for the pointer 

drive system on this receiver. Part number 10X88 Drive 

Cord assembly and part number 28X603 Spring are used 

on the tuning shaft and large pulley, while part number 

10X89 Drive Cord and a part number 28X603 Spring are 

SPRING ON BACK 
/OF LARGE PULLEY 

........)' DIAL STRING ON 
SMALL PULLEY 

_SPRING ON FRONT 
OF SMALL PULLEY 

2859 

used on the small pulley system and the pointer. Instail 

the. cords as shown in the illustration. After completinp 

the installation rotate the fine tuning shaft a few turn, 

to take up the slack in the cord. 

OSCILLOSCOPE WAVEFORM PATTERNS 
The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram 
which identifies each test point. 
The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown in-

No. 7-12AT7 Phase Splitter Plate 
45V P-P 60 C.P.S. 

No. 1-6AL5 Pix Det. Plate 
3.5V P-P 60 C.P.S. 

No. 4-68E6 Sync Sep. 
Grid No. 1 .2V P-P 60 C.P.S. 

 n_ 

F inleete..) 

No. 2-12AT7 Plate 
35V P-P 60 C.P.S. 
No. 2-6AH6 Grid 
8V P-P 60 C.P.S. 

No. 9-65N7.GTA Vert. Osc. Grid 
130V P-P 60 C.P.S. 

No. 15-6SN7 Hor. Osc. Grid 
48V Pe 15,750 C.P.S. 

›48rokyreze-Me,L,,epl t 

No. 3—Pix Tube Grid 

20-100V P-P 60 C.P.S. 

No. 5-68E6 Sync Sep. Plate 
20V P-P 60 C.P.S. 

No. 10-6SN7-GTA Vert. Output Grid 
120V P-P 60 C.P.S. 

No. 16—eN7 Hor. Osc. Plate 
135V P-P 15,750 C.P.S 

No. 17-68Q6 Grid 
120V P-P 15,750 C.P.S. No. 6-12AT7 Phase Splitter Cathode 

18V Pe 60 C.P.S. 

No. 18-6AX4--GT Damper Plate 
120V u P 15,750 C.P.S. 

No. 6-12AT7 Phase Splitter Cathode 
18V Pe 15,750 C.P.S. 

dicates the repetition rate of the waveform, not the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes of any high 
frequency pulse will tend to be less. 

No. 14-65N7—Hor. Osc. Plate 
5ov P. 15,750 C.P 5. 

No. 8-6SN7-GTA—Vert. Osc. Plate 
100V Pe 60 C.P S. 

No. 11—Vert. Def. Coil 
85V P-P 60 C.P.S. 

No. 12-6AU6 A.G.C. 
450V P P 15,750 C.P.S. 

No. 13-6A1-5 Phase Oct. 
18V P-P 15,750 C.P.S. 
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MODELS 35TV2-43-9023A, 45TV2-43-9023B 

UHF ANT VHF ANT 

F/LTER 

UHF 
'TUNER j 

6.3 .'AC 

37 

OK 

• 250 V 

R- HO 
8/1 

6 3 VAC 

UNF 
DIAL 
LAMP 

V-1 

6CB6 
/sr P/X I- F 

R-2 
1 8.2 Ke 47 

6150V 

VHF I 
LruNER I .esov 

c., R.3e 1.01-

gf.3 000 

V- I L-1 
6CB6 
AAJ 

-C-16 
I 1000 

V-2 

6CB6 
2ND FIX I- F 

_Ç-2AeR.4 

7000 22 

T-2 
2ND FIX 
1-F COIL 

R 5 6 

47 De> 1K 

9-27 
I It 

V-2 
6CB6 

C-17 
11000 

 t g ci 

17" UHF-VHF TELEVISION RECEIVER 
V-3 

6CB6 
3RD P/X I- F 

T-3 
RD FIX 

I-F COIL _ 

e22K 180 
R-7 R•0 

L-4 
36 MU. If 

C-4 .... C.-5 

1000 TO00 

C-6 
7 

R 9 
1.5 K 

L-2 V-3 
6CB5 

- 18 
1000 

."4." 

C•7 

680 

6AL 5 
PIY OE T. 
WAVEFORM WI 

F-

L-3 V40 P.E1 
6AL5 

C-83 
1000 - 

1000= _ 

C-21 A 
1000 

.1 C-20 

C-23 
M- 0.22 

tR-28 
100 K 

7 

V- 54 

12 AT 7 
•jfk • 1ST VIDEO 

AMP 

I L-5 

0-8 
.60 MLI. 

C-9 
I 5 MMi 

L-6 È-7 500 MV 1 c-io I 

c 3601 1 ,4 
TRAP --- 

R-100 
4,7 K 

R- II 
 K 

L-8 
36MLI 

I L-9 
room., 

1.5K 

eR-20 V130 V 
331s 

 IM/W  
R-21 
2.2 K 

V-6 

6 A H6 1 L-10 I, 3,90 

347   R-16 1 L-11 ¡ 
ZVDEEFf1RM°.iir Pti '68 8,á. N.isr  1__0-15  C-I? 

R-17 11 

I ge( 1 Mtl. te.. 

1_  _ i C-11 
 o 22 KJ 0.1 Rio- 1 )i 3.9 K 

á f.! 
 _i 

il - I 3::. j R- I4 

M 100 .150 V 

WAVEFORm • 3 

CONTRAST 
1.5 K 

1 - 714 
C•I3 .015 
.0471 

•250 V 

R-26 

// o_wRv•e10_6 O #230 

0-23 100K 
226 

5 

R-19 
I MEC-, 

V-4 

6A L5 
- - D.C. RESTORER 

17HP4 

• 13.5 

47 K 

0.22 

 A,AM  
C-216 R.29 

= 1000 150 
C-213-
1000= 

R-30 0-31 
150 2.7 MEG. 

06150 e R-32 
330 K 

R-3' 
47 K 

C 25 

WAVEFORM 
.ft4 

R 36 
IC K V-7 

6 B E 6 
SYNC. SEPARATOR 

C 26 
1000 

-II-1 _ 

r. • R-42 R-43 
.-e 9 39  7. Mi.0 2.2 K 3.3 9 

. 
SYNC. 
STABILITY 

WAVEFORM *5 

R-40 R-41 
68K 820 K 

V-5 

I2AT7 
PHASE SPLIT TER 

6 

IC•15 

o  rm. v 

500 K 
BRIGHTNESS 
CONTROL 

---------

THRESHOLD 
CONraoc 

0-108 
V-8   2.5 Hp. 

R 46A R 46B R-46C WAVEFORM •8 6SN7-GTA WAVEFORM 
20 K  8.2 K 8.2 K 

\ VERT. OSC. I VERT. OUTPUT  

WAVEFORM'? C-314 C-319 C-31C 
.0O2 7  .0051  .005T 

R-38 

MEG C-27 
.047 

ALL RESISTANCE VALUES 
N OHMS. 

ALL CAPACITANCE VALUES 
LESS THAN 0 IN MF AND 
*BOVE 10 IN MMF. UNLESS 
OTHERW.SE NOTED 

COIL RESISTANCE VALUES 
LESS THAN 0 OHM ARE 
NOT SHOWN 

WAVE FORMF6 

R-44 
"50 v 2.2 K 

C-28 
1000 

C-29 
1000 20mr - 

C-304 

-1- RI-45 

0-78 R-80 
100K tOOK 

• 250 v 

V- I5 

6AL5 
PHASE DE t 

WAVEFORMNc 

C-60 R-82 
.01 27 K 

R-79 R-8 
4.7 MEG. 470K 

C-61 

0047 

R-83 
6 8 K 

R-84 
686 

L- 14 
MOR IS. 
FREQ. 

C-32 

4700 

WAVEFORM•9 

C-34 

I loo 

C-337 
.01 

R-47 
4106 

R•48 
820 

T-4 1R-49 
VERT 8 K 

0 SC. + LA.. VEIRT. 

R•33 470K 

WAVEFORM R-34 
47K 

$ L- I2 --
VERT DEFLECTION CO«. 

A I 

D 

WAVE -

6 FORM 
NbO 

2- C 36 

1`+1 MF. R :57 P0.1 
T-5 

- 2.2 MEG. VERT. 
OUTPUT 
TRANS. 

C-37 
.047 

4-51 
I MEC 
VERT 
HOLD 

4100 

R-87 
WAVEFORMFM 5 

V-16 

6SN7-GTA 
NORIZ. OSC. 

R-50 R-55 R-56 
1.8 MEG. 2.2 MEG. ;OK 

R-53 
2.2 MEG. , 

•250 V 

R-88 C-66 
220nr o0.1 

R-52 R-54 
180 K 2.5 MEG.'` 

NEIONT 
CONTROL 

C-38 
= . 31 

R-89 
150 K HORIZ. DRIVE 

WAVEFORM -16 
250 V 

I C -64 
.047 

R-85 
33 K 

_ C-63 
I 022 

-68..LC-69 
430 -  330 270-

WAVEFORM 
-15 

WAVEFORM 

11 

$R 59 IC-70 
3.36 er 30 MF. 

*250 

C-4I 
V- I0 

6AU6 
1ST AUDIO -F 

5 

---1 e ---, 

6AU6 ; I i 
V-9 i - 1-  

4.6. C. I 
I_ ______IIIRIZ M 

C-42 

- 301-;,2 7  
C-45 

COIL R-6I e Too, TA1/F -OFF 

I K 
_ 

V-Il 

6AU6 
2ND AUDIO I-F 

• T-7 
SOUND RATIO 
BET. TRANS. 

21 
-lb 

l 7-6 -.. 
'Sous° , -./ • -, 
liF I 
',TRANS - 

C-41 

C-46 

R 61100 
561( 

R-63 
33K 

5000 

R-64 
100 K 

V-I2 

6 A L 5 
RATIO DEn 

5 

--

4« C-5 - 
5 MR 

V-I3 

6AV6 
/ST AUDIO AMP. 

C-52 
047 

eR-65 IC .49 
I K 5000 

61 

T-9 
PORIZ. OUTPUT t 
MY TRANS. 

+150 

R-66 
270 

V/766  
HORIZ. OUTPUT 

R-86 
1.8 K 

150 R-911 R-921 R-931 c * 1.-1R-95 c- 72 0•96 
K „ 5.6K 470K 5 1.4F.1- 100 .047 7.5K 1000 

R•94 
50 K 
HORIZ. 

«e HOLD 

#250 V =" 

I R-97 3.3 

I WAVEFORM.te 
5.-..-../44.0,0 

l V-18 L- I6 v 250 V 

i 6AX4-GT HORIZ. LIN 
615 DAMPER CONTROL 

,54 

c 

- 

L-15 
WIDTH 
CONTROL 

• 550 V 

 II  
C-74 
0.1 

R 98 
I K 

C-75 
56 

L- 17 
NOR/S. 

DEFLECT/ON 

C 76 
0.15 

PRODUCTION CHANGES 

There are two different ratio detector transformers (T-7) used in these receivers, Part 
Numbers 9A2269 and 9A2295. The T-7 circuit shown in this schematic diagram covers 
the 9A2269 ratio detector. Receivers using the 9A2295 ratio detector can be identified 
by the following changes: 

C-50 becomes 47X570 330 mmf molded mica condenser 
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R-64 becomes B84333 33K ohm 0.5 W carbon resistor 

R-67}R-68 become B83103 10K ohm 0.5 W carbon resistors 

In addition, the 9A2295 ratio detector has terminals with numerical identification 
(1, 2, 3 etc.) whereas the 9A2269 ratio detector has terminals with alphabetical identi-
fication (A, B, C etc.) 
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VHF TUNER ASSEMBLY PARTS LIST 

Ref. No. Part No. Ohms 

R-201 12A-004 15 K 

R-202 12A-039 47 K 

R-203 12A-094 100 K 

R-204 12A-166 100 K 

R-205 12A-167 160 K 

R-206 12A-183 1500 

R 2071 
R 209} 12A-040 10 K 
R 2101 

R 208 12A-041 220 K 

RESISTORS 

Tolerance Watts 

±10% 0.5 

±20% 0.5 

± 10% 0.5 

=1:5% 0.5 

±5% 0.5 

± 10% 0.5 

±10% 0.5 

±20% 0.5 

CAPACITORS 

Ref. No. Part No. Capacity 

C-201 

C-202 

C-203 

C-2041 
C-2121 

C-2051 
C-2071 

C-2061 
C-209I 

C-208 

C-210 

C-211 

C-213 

C-214 

C-2151 
C-2161 
C-217( 
C-2181 

C-219 

31B-207 3-9 mmf 

CD8C3R6C 3.6 mmf 

CD8C1R5M 1.5 mmf 

CD8X102Z 1000 mmf 

CD8Q470K 47 mmf 

318-206 0.5-3 mmf 

CD8U050C 5 mmf 

CDIOCIOOK 10 mmf 

Part of Fine Tuning Assembly 

CD8C6R8C 6.8 mmf 

13D-055 120 mmf 

13D-153 800 mmf 

13D-196 800 mmf 

Tolerance 

Trimmer 

±.25 mmf 

±20% 

±10% 

Trimmers 

±10% 

±25 mmf 

±10% 

Minimum 

Minimum 

COILS AND CHOKES 

Ref. No. Part No. Description Channel and 
Code No. 

A9A2297-2 Antenna Coil 2-Q  

A9A2297-3 Antenna Coil 3-Q  

A9A2297-4 Antenna Coil 4-Q  

A9A2297-5 Antenna Coil 5-Q  

A9A2297-6 Antenna Coil 6-Q  

A9A2297-7 Antenna Coil 7-Q  

A9A2297-8 Antenna Coil 8-Q  

A9A2297-9 Antenna Coil 9-Q  

A9A2297-10 Antenna Coil 10-Q  

A9A2297-11 AntennalCoil 11-Q  

A9A2297-12 Antenna Coil 12-Q  

A9A2297-13 Antenna Coil 13-Q  

Use only GENUINE factory tested parts to insure service jobs you can depend on and 

COILS AND CHOKES (Continued) 

Ref. No. Part No. Description Channel 
& Code No. 

A9A2297-91 Antenna Coil UHF Position  

A9A2298-2 Oscillator Coil 2-Q  

A9A2298-3 Oscillator Coil 3-Q  

A9A2298-4 Oscillator Coil 4-Q  

A9A2298-5 Oscillator Coil 5-Q  

A9A2298-6 Oscillator Coil 6-Q  

A9A2298-7 Oscillator Coil 7-Q  

A9A2298-8 Oscillator1Coil 8-Q  

A9A2298-9 Oscillator Coil 9-Q  

A9A2298-10 Oscillator Coil 10-Q  

A9A2298-I 1 Oscillator Coil 11-Q  

A9A2298-I 2 Oscillator Coil 12-Q  

A9A2298-13 Oscillator Coil 13-Q  

A9A2298-9I Oscillator Coil UHF Position  

L-52 31B-296 Choke, Cathode   

L-53 34A-546 Choke, R-F Filament   

L-57 34A-575 Choke, Oscillator Filament   

L-58 3IB-295 Choke, Mixer Plate   

L-59 31A-078 Converter Plate Coil   

L-60 318-230 Choke, Coil   

MISCELLANEOUS MECHANICAL PARTS 

Ref No. Part No. 

M-107 3113-012 

M-108 31B-048 

M-109 165-006 

M-110 165-004 

M-112 31A-010 

M-113 11D-022 

M-114 10E-401 

M-115 9A-410-7 

M-116 9A-629-3 

M-117 31B-029 

M-121 31B-016 

M-122 31B-005 

M-123 31B-278 

M-124 31B-008 

M-I25 3113-030 

M-I26 31B-103 

Description 

Bracket, Sharp Tuning Rotor Retaining 

Spring, Cotent Plate Grounding  

Shield, Tube (6.16)   

Shield, Tube (6BQ7)   

Spring, Slug Retaining 
(Oscillator Coil)   

Washer, Fibre Spacer 
(1/a" ID by I/2" OD)   

Nut, Locking Spring (for trimmers)  

Screw, Trimmer   

Screw, Bracket Mounting   
(6/32" by 1/4 ")   

Osc. Slug Trimmer   

Roller, Detent ( 3/8" dia., 3/32" dia. 
bearing)   

Spring, Detent (2-5/16" long)   

Contact Plate and Bracket Assembly 

Spring, Sharp Tuning Rotor Contact 
(Flat Bronze 1-7/16" by I/2")   

Spring, Front and Rear Turret Shaft 
(Wire 2-3/4" long, 3/64" dia.).... 

Shield, Bottom Cover   

31B-655-5 Fine Tuning Shaft (Sharp Tuning) 
used with 25A1109   

C-1 
C-3 
C-4 
C-5 
C-16 
C-17 
C-18 
C-19 
C-26 
C-28 
C-29 
C-40 
C-50 
C-73 
C-83 
C-2A 
C-2B 
C-21A1 
C-2I B1 
C-6 
C-7 
C-8 
C-9 
C-10 
C-111 
C-27 
C-58 RCPIOM4473M .047 mf 400 V Tubular  
C-72 
C-77 
C-12 
C-66 RCPIOM4104M .1 mf 400 V Tubular  

C-74 
C-13 
C-37 f RCPIOM6473M .047 mf 600 V Tubular  

C-14 RCPIOM61 53M .015 mf 600 V Tubular  
C-15 RCP10M2104M .1 mf 200 V Tubular  
C-201 
C-23 } RCPIOM2224M .22 mf 200 V Tubular  
C-631 
C-251 
C-33 
C-56 RCP10M4103M .01 mf 400 V Tubular  
C-601 

to obtain original set performance. 

PARTS LIST 
CAPACITORS 

80X1 1000 mmf Ceramic  

80X3 1000 mmf Dual Ceramic. . 

47X603 47 mmf 500 V Ceramic  
Part of T-3 
47X562 5 mmf 500 V Ceramic  
47X584 1.5 mmf Composition. 
47X568 360 mmf 500 V Molded Mica. 

C-30.41 
C-3010. 
C-30C j 
C-3 1A1 
C-3113} 
C-31C1 
C-31 
C-65 
C-34 
C-461 
C-35A1 
C-35B 
C-361 
C-391 
C-38 
C-4I 
C-42 
C-431 
C-441 
C-451 
C-47} 
C-49I 
C-481 
C-841 
C-5 il 
C-71 f 
C-521 
C-64 
C-53 
C-541 
C-55 
C-61 
C-57 
C-59 
C-67 
C-68 

20 mf 300 V 
45X399 40 mf 50 V Dry Electrolytic 

10 mf 300 V 

Part of 76X7 (See Miscellaneous) 

47X543 4700 mmf 

47X604 100 mmf 

100 mf 
45X395 

80 mf 

RCPIOM6104M .1 mf 

RC PI 0M6103M 
45X36I 4 mf 
Part of L-13 

.01 mf 

Part of T-6 

47X507 5000 mmf 

Part of T-7 

45X378 5 mf 

RCP10M2473M .047 mf 

47X525 470 mmf 

RCP10M4472M .0047 mf 

5000 V Molded Mica  

500 V Ceramic  

50 V Dry Electrolytic 
300 V 

600 V Tubular  

600 V Tubular  
100 V Dry Electrolytic 

Ceramic  

25 V Dry Electrolytic 

200 V Tubular  

500 V Molded Mica  

400 V Tubular  

Part of 76X5 (See Miscellaneous) 
RCP10M6472M .0047 mf 600 V 
RCM7012.431K 430 mmf 500 V 
47X570 330 mmf 500 V 

Tubular  
Molded Mica  
Molded Mica  

G
A
M
B
L
E
-
S
K
O
G
M
O
 T
V
 P
A
G
E
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MODELS 35TV2-43-9023A 45TV2-43-9023B 

RESISTORS-Continued MISCELLANEOUS 

C-69 
C-70 
C-75 
C-76 
C-78 
C-79A1 
C-79B f 
C-811 
C-821 

R-1 
R.21 
R-51 
R-3 I 
R-6 
R-27 ¡ 
R-61 I 
R-651 
R-41 
R-7( 
R-8 
R-9 1 
R-121 
R-10 
R-11 
R-131 
R- 19f 
R-141 
R-60 f 
R-15 
R-16 
R-17 
R-18 
R-24 
R-106 

R-201 
R-63} 
R-851 
R-21 
R-221 
R.711 
R-231 
R-67 } 
R-68( 
R-25 
R-261 
R-74 ( 
R-28 
R-64 
R-78 
R-80 
R-291 
R-301 
R-31 
R-32 
R-331 
R-93 
R-341 
R-351 
R-361 
R-56 ( 
R-37 
R-38 
R-39 
R-401 
R-69} 
R-70( 
R.41 

R-42}R-44 
R-43 
R.45 

78X13 

45X397 

CAPACITORS-Continued 

RCM20A271K 270 mmf 
45X393 30 mf 
47X598 56 mmf 
RCP10M4154M . 15 mf 
47X560 500 mmf 

60 mf 
80 mf 

47X615 .01 mf 

500 V 
400 V 
1500 V 
400 V 
20 KV 
300 V 
300 V 

RESISTORS 

Ohms 

B83822 8.2 K 

1383470 47 

1185102 1 K 

B83223 22 K 

B84181 180 

B84152 1.5 K 

Part of L-5 
C84562 5.6 K 

B84105 1.0 Meg. 

1384101 100 

Part of L-10 
C83392 3.9 K 
Part of L-11 

1385104 100 K 

884333 33 K 

884222 2.2 K 
1.5 K 
1.0 meg. 

884223 22 K 

40X290 500 K 

1385473 47 K 

884104 100 K 

B85151 150 

B84275 2.7meg. 
883334 330K 

884474 470 K 

B84473 47K 

884103 10K 

884274 
B84155 
40X363 

270 K 
1.5 meg. 
7.5 meg. 

884683 68 K 

B84824 820 K 

883222 2.2 K 

884332 3.3 K 
C84102 1 K 

Molded Mica .. 
Dry Electrolytic 
Ceramic  
Tubular  
Ceramic  

Dry Electrolytic 

Ceramic  

Watts 

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

1.0 Carbon  

0.5 Carbon  

0.5 Carbon  

1.0 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  
Contrast and 
Volume Control 

0.5 Carbon 

Brightness Control 

0.5 Carbon  

.05 Carbon  

0.5 Carbon  

0.5 Carbon  
0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  
0.5 Carbon  

Sync Stability Control  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  
1.0 Carbon  

Ohms Watts 

R-46A 
R-4613} Part of 76X7 ( See Miscellaneous) 
R-46C I 
R-471 

885474 470 K 0.5 Carbon  
R 81( 
R.48 B84821 820 0.5 Carbon  
R-49 40X362 8 K Vertical Lin. Control 
R-50 B84185 1.8 meg. 0.5 Carbon  
R-51 40X291 1.0 meg. Vertical Hold Control 
R-52 B84184 180 K 0.5 Carbon  
R-53 
R-55 B84225 2.2 meg. 0.5 Carbon  
R-57 
R-54 40X364 2.5 meg. Height Control 
R-58 1 

1384561 560 0.5 Carbon  
R-107 i 
R-59 C84332 3.3 K 1.0 Carbon  
R-62 1384563 56 K 0.5 Carbon  
R-66 1384271 270 0.5 Carbon  
R-72 40X291 1.0 meg. Tone Control 
R-73 E385106 10.0 meg. 0.5 Carbon  
R-75A1 

Part of 76X5 (See Miscellaneous) 
R-758( 
R-76 C84331 330 1.0 Carbon  
R-77 D84102 1 K 2.0 Carbon  
R-79 B85475 4.7 meg. 0.5 Carbon  
R-82 884273 27 K 0.5 Carbon  
R-831 

C84682 6.8 K 1.0 Carbon  
R-84 I 
R-86 B83182 1.8 K 0.5 Carbon  
R-87 C83512 5.1 K 1.0 Carbon  
R-88 883224 220 K 0.5 Carbon  
R-89 40X331 150 K Horizontal Drive Control 
R-91 883154 150 K 0.5 Carbon  
R-92 B84562 5.6 K 0.5 Carbon  
R-94 40X292 50 K Horizontal Hold Control 
R-95 084101 100 2.0 Carbon  
R-96 084752 7.5 K 2.0 Carbon  
R-97 43X238 3.3 0.5 Wirewound.   
R-98 885102 1 K 0.5 Carbon.. 
R-99 C85105 1.0 meg. 1.0 Carbon.... 
R-100 883472 4.7 K 0.5 Carbon  
R-101 43X272 10 K 5.0 Wirewound  
R-102 43X275 1.5 K 15.0 Wirewound... 
R-104 Part of L-9 
R-105 885274 270 K 0.5 Carbon  
R-108 40X364 2.5 meg. ACC  
R-109 D85104 100 K 2.0 Carbon  
R-110 43X279 8 K 5.0 Wirewound  
R-111 084123 12 K 2.0 Carbon  

TRANSFORMERS AND COILS 

L-11 

1.-2} 9A2033 R-F Heater Choie,. 
L-3( 
L-41 

9A1979 Peaking Coil 36 mh   
L-8 J 
L-5 36A10 Peaking Coil 60 mh   
L-6 36A11 Peaking Coil 500 mh   
L-7 9A2074 4.5 MC Trap   
L-9 36A16 Peaking Coil 80 mh   
L-10 36Al2 Peaking Coil 160 mh   
L-11 36A13 Peaking Coil 190 mh   
L-121 
L- 17 J Part of Deflection Yoke Assembly 

L-13 9A2168 Sound Take-Off Coil   
L-14 9A2096 Horizontal Frequency Coil   
L-15 9A2183 Width Control   
L-16 9A2262 Horizontal linearity Control   
L-18 52X91 Filter Choke   
T-11 

9A2230 1st and 2nd Pix I- F Coils   T-21 
T-3 9A2226 3rd Pix I-F Coil   
T-4 54X8 Vertical Osc. Transformer   
T-5 51X156 Vertical Output Transformer   
T-6 9A2170 Sound I-F Transformer   
T-7 9A2269 Sound Ratio Det. Transformer   
T-8 51X150 Audio Output Transformer   
T-9 53X329 Horizontal Output Transformer   
T-10 53X334 Power Transformer   

2A426 Centering De-ice 

76X5 Multiple Resistor Capacitor Assembly ... 

76X7 Multiple Resistor Capacitor Assembly   

9A2261 Deflection Yoke Assembly   

2A421 Ion Trap Magnet   

4A408 Antenna Terminal Strip 

3A427 Tube Socket (6AQ5)   

3A458 Tube Socket (6CB6) (6AU6) (6A15)   

3A463 Tube Socket ( 12AT7 )   

3A464 Tube Socket (613Q6) (69,17)   

3A466 Tube Socket ( 183)   

3A470 Tube Socket (Octal)   

3A44.5 Tube Socket (6AX4)   

13X816 Pix iube Socket   

32X403 Tube Shield (3A458 Socket)   

32X405 Tube Shield ( 3A463 Socket)   

6A320 Anode Connector & Lead Assembly   

8X227 Collar, Rix 1 ' be Raar Mig.   

S-25X69 Tube Mtg. Strap Assembly   

S-25X70 Tube Mtg Strap Assembly (Top)   

20X1652 vi ,ncs Screw ( Deflection fake)   

6)(67 Rubber Grommet   

25X1844 Bracket, Tube Front Support (R.H) 

25X1845 Bracket, Tube Front Support ( L.H) 

16X146 Fuse Holder   

16X147-3 Fuse 4/10 Amp. 125-250 V.   

S-34X19 Tube Cover & Power Cord Assembly   

No. 6-32 Wing i,.lid   

7A246 Pilot Light Socket Assembly ( UHF Dial) ..... 

7A234 Pilot Light Socxet Assembly (Channel Selector)  

7A32 No. 51 Pilot Bulb   

25X1827 Bracket, Piz Tube Rear Mtg.   

10X88 UHF Tuner Drive Cord Assembly   

28X603 UHF Tuner Drive Cnrd Tension Spring.. . 

25A1105 UHF Tune. R F-. (Mallory)   

25A1109 VHF Tuner R. F. ( Standard Coil) ........ 

26X530 Shaft & Pulley Assembly   

Shaft Coupling Assembly   

5-37X3 Switch Cam Assembly   

2A430 Switch Assembly (VHF-UHF)   

11X163 Sw .-ch Assembly Cover   

25X1887 Dial Bracket   

19X108 Flat Washer   

10X89 Dial Drive Cord Assembly   

28X603 Dial Drive Cord Tension Spring   

58X767 Dial Glass   

15)(277 Pointer   

41X92 Light Shield (Pilot Light)   

52X92 Filter Low Pass   

28X564 Spring Clips   

28X604 Spring Washer   

25X1804 Tuner Shaft Support Bracket   

4X1210-2 Escutcheon Plate 

20X1772 Compression Ring ( 10A820 Knob) ....... 

12A504 6" PM Speaker   

17X178 Pix Crystal   

S- 14X73 Cabinet Back Assembly   

10A320-1 Knob ( Fine Tuning)   

10A821-1 Knob (Contrast)   

10A822-1 Knob (Channel Selector)   
10A779 Knob (Volume)   

S-4X29 Escutcheon Control Panel Assembly (Model 9023A) 
S-4X29-3 Escutcheon Control Panel Assembly (Model 90238) 

4X1219-3 Plastic Molding (Model 90239'   

8X234 Mounting Foot Felt   

4X1217-1 ;'ix Mask (Model 9023A)   

4X1217-2 Pix Mask (Model 9023B)   

o
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  17 

MODEL 43-9061A MODEL 43-9050A 

ELECTRICAL SPECIFICATIONS 

Power Supply  105-125 Volts AC 
60 Cycles Only 

Power Consumption  210 Watts 

Power Output  2.4 Watts (Max.) 
1.8 Watts ( 10% Distortion) 

Tuning Ranges  VHF — Channels 2 thru 13 
UHF — Channels 14 thru 83 

Antenna Input Imp.   300 Ohms Balanced 

Intermediate Frequencies .... Picture 26.20 MC 
Sound 21.70 MC 

I-F (UHF Position Only) Picture 121.75 
Sound 126.25 

Intercarrier Sound System. . 4.5 MC 

Loud Speaker See Parts List 

Voice Coil Imp. 3  2 Ohms 400 Cycles 

TUBE COMPLEMENT 

Symbol Type 

VHF Tuner. . . 615 

*VHF Tuner... 66Q7 

UHF Tuner. . . 6AF4 

UHF Tuner. . . 1N72 or 

1N82 

607-32 

Function 

R-F Osc. and Mixer 

R-F Amplifier 

R-F Osc. 

Crystal Mixer 

INDEX 

PAGE 

SPECIFICATIONS   11 
TOP VIEW — TUBE LAYOUT. .   11 

TRIMMER LOCATIONS  14 
TROUBLESHOOTING .   ... 13 
VOLTAGE MEASUREMENTS ... 13 
WAVEFORMS .  16 

MODEL 43-906111 (MAH.) 

MODEL 43-9064A (OAK) 

TUBE COMPLEMENT—Continued 
Symbol Type Function 

V-1  6C66 1st Pix I-F Amplifier 
V-2  6C66 2nd Pix I-F Amplifier 
V-3  6CB6 3rd Pix I-F Amplifier 
V-4 A & B.. . 6AL5 Pix Det. and DC Restorer 
V-5 A & B.. . 12AT7 1st Video Amp. and Phase 

Splitter 
V-6  6AH6 Video Output 
V-7  6BE6 Sync. Separator 
V-8  6SN7-GTA Vertical Osc. & Vertical 

Output 
V-9  6AU6 Automatic Gain Control 
V-10 6AU6 1st Audio I-F 
V-11 6AU6 2nd Audio I-F 
V-12 6AL5 Ratio Detector 
V-13 6AV6 1st Audio Amplifier 
V-14 6AQ5 Audio Output 
V-15 6AL5 Phase Detector 
V-16 6SN7-GTA Horizontal Oscillator 
V-17 6BQ6-GT Horizontal Output 
V-18 6AX4-GT Damper 
V-19 163-GT High Voltage Rectifier 
V-20 & V-22 . 5U4-G Low Voltage Rectifier 
V-21 21MP4 Picture Tube 21" Metal 

Rectangular (Electrostatic) 

*For replacement purposes a 6BZ7 tube may be used in 
place of a 6BQ7 tube. 
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REMOVE 4 SCREWS AND CLEAT FROM FRONT 
OF CABINET FOR REMOVAL OF PICTURE 
TUBE GLASS. 

CONTRAST— 
VARIES PICTURE CONTRAST 
LIGHT OR DARK 

OFF-ON VOLUME-
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLUME 

. 14 ?CI 25 411 :it., K1. lb. 

CONTROL PANEL COVER 
OPENED 

Fig. 2—Front Panel Controls 

HORIZONTAL TONE 
HOLD 

VHF FINE TUNING AND 
UHF TUNING 

VHF STATION 
SELECTOR AND 
UHF SWITCH 

BRIGHTNESS VERTICAL 
HOL D 

PICTURE TUBE SAFETY GLASS 
PICTURE TUBE SAFETY GLASS — It will be necessary to clean 
the picture tube safety glass and the face of the picture 
tube occasionally. Remove the screws and cleat as out-
lined in the illustration. Insert your fingers into the opening 
at the center of the frame and carefully lift up and pull 
out the safety glass. Clean the safety glass and the face 
of the picture tube with a soft lint-free cloth dampened 
with water or mild soapsuds. 

e 

For models that have the cleat and screws at the top of 

the cabinet the following caution must be observed. 

CAUTION — UPON REMOVAL OF THE LAST SCREW AND 

THE CLEAT THE GLASS MAY FALL FORWARD. SUPPORT 

THE GLASS WITH ONE HAND AS YOU LIFT IT GENTLY 

FROM THE CABINET. 

0 John 1. Rider MODELS 35TV2-43-9050A, -9061A, -9061B, -9064A 



MODELS 35TV2-43-9050A, -9061A, -9061B, -9064A  

C4)REMOVE PICTURE TUBE SUPPORT BRACKET FROM TUBE MOUNTING 
RING. LIFT TUBE SLIGHTLY FROM LOWER CRADLE BRACKETS 
IN FRONT THEN REMOVE TUBE FROM SUPPORT BRACKET. 

Fig. 3-- Removal 

WARNING — Before handling the picture tube, it will be 
necessary to remove the static charge. In receivers with 
glass picture tubes, ground the anode lead to chassis, 
and insert an insulated wire from the well in the tube 
to chassis. In receivers with metal picture tubes, remove 
the static charge by grounding an insulated wire from 
the chassis to the metal portion of the tube. 

PICTURE TUBE REPLACEMENT — To replace the picture tube 
it is necessary to remove the chassis from the cabinet. 
This may be accomplished in the following manner: 
1. Remove the front panel control knobs by pulling them 

straight from their shafts. 
2. Remove the cabinet back. 
3. Disconnect the leads from the speaker, remove the 

antenna terminal board at the rear of the cabinet and 
then the five chassis mounting bolts. Pull chassis CARE-
FULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined in the 
illustration. To install a new picture tube, reverse the 
procedure making sure that the picture tube fits close 
against the picture tube cushion. If the picture tube 
sticks or fails to slip into place smoothly, investigate 
and remove the source of the trouble. Never force 
the tube. It is important that all the clips and shims 
used in mounting the tube be replaced, otherwise 
difficulty may be encountered when horizontal or 
vertical centering is required. 

FRONT OF CHASSIS 
(Accessible After Opening Front Panel Control Cover) 
Horizontal Hold  R-94 

R-108 HOC THRESHOLD CONTROL, 
P-04  HEIGHT ..' EFT SYNC CONTRC, LIN `.: TABILITY 

of Picture Tube 

REMOVE 
SOCKET, 
ION TRAP 
AND 

CENTERING 
DEVICE 

LOOSEN THESE 
2 SCREWS 
AND 2 ON 
OPPOSITE SIDE 

REMOVE SCREW 
IN PICTURE TUBE / 
BAND CLAMP 

uswas, 

Brightness   
Vertical Hold   
Tone   

NON-OPERATING CONTROLS 
REAR OF CHASSIS 

Horizontal Centering 
Vertical Centering   
Ion Trap Magnet   
Deflection Yoke   
Width 
Horizontal Linearity   
Horizontal Drive 
Horizontal Frequency   
Vertical Linearity   
Height 
Sync Stability 
AGC Threshold Control   

R-25 
R-51 
R-72 

  Centering 
Device 

See paragraph, 
Wing Screw 

 L-15 

L- I6 HORIZ-1 LIN 

L-16 
 R-89 

L-14 
R-49 

 R-54 
 R-39 
R-108 

•09 , T P9PDH L /5 a 
HoR,z .1)ez cR,vE FREb 

Fig. 4—Adjustments Rear of Chassis 

ION TRAP MAGNET ADJUSTMENT—The ion trap magnet should 
be positioned close to the base of the tube with the magnet 
of the ion trap on the side where the electron gun is 
nearest the glass neck of the picture tube. From this position 
adjust the magnet by moving it back and forth and at the 
same time rotating it slightly around the neck of the pic-
ture tube until the brightest raster is obtained on the 
picture screen. Reduce the brightness control setting until 
the raster is slightly above average brilliance. Readjust the 
ion trap magnet for maximum raster brilliance and best 
focus. MAXIMUM RASTER BRILLIANCE AND BEST FOCUS 
OCCUR AT THE SAME POINT. Do not sacrifice brilliance 
for best focus. The ion trap magnet adjustment is a very 
critical one especially with the electrostatic type zero focus 
picture tube. Consequently, great care should be taken 
to make sure that the ion trap magnet is correctly adjusted. 

DEFLECTION YOKE ADJUSTMENT — If the lines of the raster 
are not horizontal or squared with the picture mask, rotate 
the deflection yoke until this condition is obtained. Tighten 
the yoke adjustment wing screw. 

CENTERING ADJUSTMENT — If horizontal or vertical centering 
is required, adjust each ring in tne centering device until 
proper centering is obtained. If a clamp type centering de-
vice is used, rotate the device to the left or right and turn 
the knob located at the top of the device until the picture 
is centered correctly. 

PICTURE ADJUSTMENT — For further adjustments, obtain a 
test pattern on the receiver. Turn on receiver and follow 
tuning procedure. When a test pattern is ob-
tained it may be necessary to slightly re-adjust the 
fine tuning control for clearest picture. 

ADJUSTMENT OF AGC THRESHOLD CONTROL — Tune the re-
ceiver to the strongest station in the area in which the re-
ceiver will be used. While observing the picture and listen-
ing to the sound, turn the control clockwise until signs of 
overloading (buzz in sound, washed-out picture) appear. 
Then turn the control a few degrees counter-clockwise 
from the point at which overloading occurs. (The stronger 
the signal input, the more counter-clockwise this setting 
will be.) In areas where the strongest signal does not ex-
ceed 10,000 uy the setting will usually be maximum 
clockwise. With the control set correctly, the AGC will 
automatically adjust the bias on the R.F. and I.F. ampli-
fiers so that the best possible signal to noise ratio (Mini-
mum snow) will be obtained for any signal input to the 
receiver. 

ADJUSTMENT OF SYNC STABILITY CONTROL — When receiv-
ing strong (500 MV or more) signals, set hold controls 
so that the picture is locked in. Turn the sync control 
slowly clockwise until bending occurs at top of picture. 
Then turn the control a few degrees counter-clockwise 
until bending disappears. If the control is set incorrectly 
bending, tearing, etc., will be present and when switching 
from channel to channel the picture will not lock in quickly. 

In weak signal areas the control should be set for maxi-
mum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. 
When the sync stability control is correctly adjusted the 
receiver will hold sync without tearing or rolling under 
even the most adverse noise conditions. 

CHEC'S OF HORIZONTAL OSCILLATOR ALIGNMENT — Tune in a 
station and adjust the horizontal hold control until the 
picture falls into sync. Momentarily remove the signal 

by switching off channel and then back. The picture 
should pull into sync over a range of 90° rotation of the 
horizontal hold control. If in the above check the receiver 
fails to hold sync or the pull-in range is at the extreme 
end of the control, it will be necessary to make the 
following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT — With the horizontal 
hold control set to the center of its range of rotation, 
adjust the horizontal frequency control ( L-14) until the 
picture pulls into sync. Recheck the "Horizontal Oscillator 
Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT — Adjust the 
height control ( R-54) until the picture fills the mask 
vertically. Adjust the vertical linearity control (R-49) until 
the picture is symmetrical from top to bottom. Adjust the 
picture centering device to align picture with the mask. 
Adjustment of any control will require a re-adjustment of 
the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS— While receiv-
ing a signal from a station (with picture locked in sync) 
turn contrast control fully counter-clockwise, turn the 
brightness control ( R-25) up so that the picture appears 
washed out. Adjust width control (L-15) until the picture 
fills the mask. Turn the horizontal drive control (R-89) 
clockwise until white bars appear in the left center por-
tion of the raster, then turn counter-clockwise until the 
white bars just disappear. This adjustment will allow the 
horizontal system to operate at maximum efficiency. Ad-
just horizontal linearity control ( L-16) for best linearity. 
If adjustment of the horizontal drive ( R-89) or horizontal 
linearity (L-16) is required, it usually will be necessary 
to recheck the horizontal oscillator alignment. If adjust-
ment of the horizontal linearity control (L-16) is required, 
readjustment of the horizontal drive control ( R-89) will 
be necessary. Adjust the picture centering device to align 
the picture with the mask. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 
The oscillator is preset at the factory and normally needs 
no adjustment. However, if adjustments are required, 
they can be made without removing the chassis from the 
cabinet. Remove the channel selector and fine tuning 
knobs from the tuning shaft. 
TEST PROCEDURE: 

1. Set channel selector to receive desired station. 
2. Set fine tuning control in center of its range. 
3. Adjust oscillator slug, with bakelite type screwdriver, 

for best picture resolution. 
4. Repeat steps 1, 2 and 3 on all channels used. 

Caution — These adjustments are intended only for VHF 
Channels. For information regarding UHF alignment, 
see paragraph "Tuner Alignment". 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

BOT TOM COVER 
2583A REMOVED 

Fig. 5—Tuner Oscillator Adjustments 
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DEFLECTION 
YOKE 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE — If raster cannot be obtained 
check below for the possible causes. 
1: Ion trap magnet adjustment is incorrect. 
2: No +6 voltage. Check 4 10 ampere fuse. Replace if 

defective. If tuse continually burns out, check 
(A) Horizontal output tube V-17 (611Q6-GT) 
(B) Check damper tube V-18 (6AX4-GT). 
(C) Check horizontal oscillator tube V-16 (65N7-GTA) 

for proper' operation. 
(D) With an ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9. 
3: No high voltage. Check V-17, V-18 and V-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 of T-9, the trouble can 
be isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 6BQ6-GT plate and 
1B3 plate is open, tube V-19 is defective, its filament 
circuit is open, R-99 and C-78 defective or pix tube 
elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across 
the face of the picture tube, it can be caused by the 
following: 
1: Vertical oscillator and vertical output tube V-8 inoper-

ative. Check socket voltages. 
2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY — If adjustment of the height 
and linearity controls will not correct this condition, any 
of the following may be the cause. 
1: Check variable resistors R-49 and R-54. 
2: Vertical output transformer (T-5) defective. 
3: Capacitors C-35A, C-39 or C-70 defective. 
4: V-8 defective, check voltages. 
5: Excess leakage or incorrect value of capacitor C-37, 

or open or incorrect value of resistors R-55 & R-56. 
6: Low plate voltages. Check rectifier tube and capacitors 

in -j-B supply circuits. 
7: Capacitor C-36 defective. 
8: Vertical deflection coils (L-12) defective. 

POOR HORIZONTAL LINEARITY — If adjustment of the Hori-
zontal drive and linearity controls does not correct this 
condition, check the following: 
1: Check or replace horizontal output tube V-17. 
2: Check or replace damper tube V-18 (6AX4-GT). 
3: Check capacitors C-74, C-76, C-77 and horizontal 

linearity control (L-16) for defects. 
4: Horizontal deflection coils (L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
MS39-286{1 caused by: 

1: Defective yoke due to C-75 or R-98 (internal in yoke 

assembly) being wrong value or open. These com-
ponents are mounted in rear of yoke assembly. 

2: V-18 (6AX4-GT) defective. 

SMALL RASTER — This condition can be caused by: 
1: Low B or line voltage. Check V-20 & V-22 (5U4G). 
2: Insufficient output trom horizontal output tube V-17. 

Replace tube. 
3: Insufficient output from vertical oscillator and vertical 

output tube V-8. Replace tube. 
4: Incorrect setting of horizontal drive control R-89. 
5: V-18 (6AX4-GT) defective. 
6: Incorrect setting of (L-15) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND — This condi-
tion can be caused by: 

No signal on picture tube grid. Check V-5A ( 12AT7) 
and V-6 (6AH6) tubes and associated circuits. 

2: Bad contact to picture tube grid (lead to socket 
broken). 

3: AGC tube (V-9) may be defective. Check tube and 
its associated circuit. 

1: 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 
— A condition of this nature can be caused by: 
1: Defective sync separator V-7 or phase splitter V-5B. 
2: If tubes are O.K. check voltages, and associated cir-

cuits. 
3: AGC system inoperative. Check V-9 (6AU6) AGC tube 

and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 
— If this condition is encountered, check: 
1: Vertical integrating network capacitors C-31A, B & C, 

and resistors R-46 A, B & C. 
2: Vertical hold control (R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 
1: V-15 or V-16 defective. 
2: Improper setting of (L-14) horizontal frequency con-

trol. 
3: Check setting of horizontal drive control and horizon-

tal linearity control. 
4: Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION — If the picture 
resolution is not up to standard, it may be caused by 
any of the following: 
1: Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 
2: Defective picture detector V-4A, (6AL5) or video am-

plifier V-5A or video output V-6 (6AH6). 
3: Defective picture tube. 
4: Open video peaking coil. Check all peaking coils 

L-5, L-6, L-8, L-9, L-10 and l-11 for continuity. Note 
that L-5, L-9 and L-10 have shunting resistors. 

5: Leakage in V-6 (6AH6) grid capacitor C-11. If the 
capacitor is not found to be defective, check the fol-
lowing: 
1: Check all potentials in video circuits. 
2: Check picture tube grid circuit for poor or dirty 

contact. 
3: Check and realign, if necessary, the picture I-F 

and R-F circuits. 
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MODELS 35TV2-43-9050A -9061A, -9061B  -9064A  

SERVICE SUGGESTIONS-(continued) 

PICTURE SMEAR: 
1: A smear can be attributed to phase shift at the low 

or high frequency end of the video characteristic. This 
can be caused by improper values of resistors and 
capacitors in the video circuits. Check for grid current 
on video output tube V-6 (6AH6), open or shorted 
peaking coils, video amplifier load resistors are of 
improper value (high). 

2: This trouble can also originate at the transmitter. 
Check reception from another station. 

3: Check and realign, if necessary, the picture I-F and 
R-F circuits. 

MAN MADE NOISE IN SOUND (Ignition, etc) 

1: Check sound I-F tubes V-10, 11 & 12 and associated 
c;rcuits. 

2: Check sound I-F alignment. 

BENDING OR S-ING 

1: 

2: 

3: 

Check sync stability control adjustment. 

Check capacitors C-35B and C-79B.' 

V-17 (611Q6-GT) defective or V-16 (65N7-GTA) de-
fective. 

4: Check sync separator tube V-7 (6BE6) and phase 
splitter V-5B ( 12AT7) and V-5A ( 12AT7) video ampli-
fier. 

5: Check AGC threshold control. 

PICTURE NORMAL-NO SOUND OR WEAK OR DISTORTED SOUND 

1: Check sound I-F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) V-14 (6AQ5) and associated circuits. 

RASTER ON TUBE BUT NO PICTURE OR SOUND 

This condition can be caused by, 

1: Defective pix I-F Amplifier tubes V-1, V-2 or V-3 

2: Defective pix detector tube V-4A (6AL5). Check tube 
and its associated circuit. 

3: Defective R-F Amplifier or oscillator mixer tubes in 
the tuner. 

4: UHF-VHF switch defective. 

POOR FOCUS 

1: Improper setting of Ion Trap magnet. 

2: Defective picture tube or picture tube socket. 

PICTURE JITTER: 
1: If regular sections at left of the picture are dis-

placed, replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 
or noise received with the signal. 

3: Horizontal instability may be due to unstable trans-
mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V-5B, ( 12AT7) and sync separa-
tor V-7 (68E6). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead not held in position by support 
spring, ie: close proximity of grid lead to sync and 
horizontal tubes will cause picture to jitter at high 
contrast setting. 

8: Check AGC threshold control. 

NO PICTURE OR SOUND OR WEAK PICTURE OR SOUND IN UHF 
POSITION 

If this condition is encountered 

1: Check to see whether or not a UHF station is operating 
in the vicinity. 

2: The 6AF4 oscillator tube or the IN72 (or IN82) crystal 
may be defective. 

3: Pre-selector in UHF tuner defective. 

4: Low pass filter defective. 

5: The UHF antenna and oscillator strips in the VHF 
tuner defective. 

6: Defective switch on UHF tuner. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT - To service this receiver properly, it is 
recommended that the following test equipment be avail-
able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 
18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep width 
120 to 130 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 
470 to 890 mc, 10 mc sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(o) Output constant on all ranges. 
(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 
band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 
(Output on these ranges should be adjustable and at 
least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 
23.1 mc first picture I-F coil. 
24.1 mc third picture I-F coil. 

25.9 mc second picture I-F coil. 
21.7 mc sound trap. 
4.5 mc video trap & sound I- F. 

25.2 mc converter plate coil (Tuner). 

HETERODYNE FREQUENCY METER with crystal calibrator if the 
signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 
with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS - To service the receiver remove the 
chassis from the cabinet. To do so, remove the knobs, the 
cabinet back, disconnect the leads from the speaker, re-
move the antenna terminal board at rear of cabinet, and 
then the 5 chassis mounting bolts. The chassis may be 
serviced with the picture tube in place provided the chassis 
is turned on its side with the power transformer on the 
bottom. The weight of the chassis will be supported against 
tile power transformer and pix tube brackets. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will cause 
a considerable overload on the high voltage filter resistor 
R-99. 

ALIGNMENT PROCEDURE 

PIX I-F 

A. 

"i7 A 

jf1rCONVERTER GRID ADJ C-209 
6M5 

A.E TEST POINT 

CONVERTER COIL ADJ L-59 
25 2 MC 

'CT R- F PLATE ADJ C-206 

ANTEË.N;0A1DJ 

R-FuNIT Cj,„10._ 

T-1 
!ST PIX I- F 

Aff 

bo5.1.C•2 ,,0 

,ve 

T-2 
2ND PIT I- F 

25 9 MC 

Un modulated 
22K 

2569A 

hg 10-VTVM Connections 

L-13 
SCIA ND 
TARE - OFF 
COIL 
4 5 MC 

T-3 / 
SOUND TRAP 
217 MC 

T-7 
SOUND 
RATIO DEI 
TRANS 
SECONDARY 
ZERO CENTER 
5 MC 

Fig. 8-Top Chassis Video 
and Audio 1-F Adjustments 

T-6 
SOUND TRANS 
4.5 Aec 

L-7 
**--- TRAP 

4 5,14C 

R-F signal into Converter Grid by means 

of tube shield insulated from 

base. VTVM with filter in lead 

of 22 K ohms and 5000 mmf 

connected to pic. det. load 

resistor, ( R-100) 4700 ohms, 

in series with peaking coil ( L-6) from Pin 7 of 6AL5. In-

put signal level should be such that output is less than 2 

volts DC. Apply -4.5V battery bias on AGC line. 

FREQUENCY 

1. 25.2 MC 

2. 23.1 MC 

3. 25.9 MC 

4. 24.1 MC 

5. 21.7 MC 

ADJUST 

Converter plate coil on top of 
tuner for maximum dc at picture 
detector. 

1st picture I-F coil (T-1) for 
maximum dc at picture detec-
tor. 

2nd picture I-F coil (T-2) for 
maximum dc at picture detec-
tor. 

3rd picture I-F coil (T-3 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I-F trap (T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. I-F Sweep Generator into converter grid by means of 

tube shield insulated from base. 

Connect oscilloscope across R-100 (in place of VTVM). 

Apply -4 5V bias (DC) to AGC line (battery). 

er should be switched to dead channel so as not 

to cause interference. 

T-7 
SOUND RATIO 
DEI. TRANS 

T-6 
SOUND I- F 
TRANS. 
05 MC. 

4.5 MC. 

L-7 
TRAP 
4.5 MC. 

FRONT AP RO  

T-3 
3RD PIX 
24 1 MC. 

I- F 

T 
j'T PIX I- F 
2J. I MC 

T-2 
2 ND PIX I- F 
25.9 MC. 

6.531C-2769 

Fig. 9- Bottom Chassis Video 

and Audio I-F Adjustments. 

22K.n. 

5000 
MME. 

2575A 

SHIELDED CABLE 

Fig. 11-Oscilloscope Connections 

23.5 25.25 

23.0 ?6.2 

- 

SCOPE 

50 c/o 

21.7 2710 

Fig. 12-Overall Response Curve 

Observe overall I-F response, which should be as shown 

above: A slight touch-up may be required. At no time 

should the trap coil be re-adjusted, nor should it be neces-

sary to turn any of the picture I-F coils more than 1 /2 

turn of the slug. The following comments are suggestions 

only: 
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ALIGNMENT PRO 

1. The height of the 26.2 MC marker is controlled by the 
25.2 MC (Converter Plate Coil on tuner) and the 
25.9 MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and 
position of 23.5 MC) marker is controlled for the 
most part by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the 
first picture I-F (23.1 MC coil). However, it is NOT 
advisable to change the setting of the coil, due to 
its effect on sound rejection. Its adjustment should 
be avoided unless believed to be absolutely neces-
sary. 

VIDEO 
With 4.5 MC unmodulated signal from a high impedance 
source, ( 10,000 ohms in series with the generator) into 
plate of the picture detector tube (Pin 7-6AL5) and VTVM 
n picture tube grid, tune 4.5 MC trap (L-7 Top) for 

CEDURE (Continued) 
minimum response. VTVM on 0-10 V AC scale. This ad. 

justment can also be made while observing a picture 
from a station. Tune trap for least 4.5 MC beat in picture. 

AUDIO I-F 
1: With signal generator set to 4.5 MC and dc VTVM 

connected to junction of R-62 and C-46, adjust sound 
take-off coil (L-13 Top) and sound I-F transformer 
slugs (T-6 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-7 Bottom) for maximum. 

3: With VTVM connected to junction of R-66, R-69 and 
C-50, adjust ratio detector secondary (T-7 Top) for 
cross over (zero voltage) on lowest scale. 

NOTE - If no signal generator is available, the pro-
cedure above may be followed by tuning in a station 
and using the 4.5 MC beat between picture and sound 
carrier. 

TUNER ALIGNMENT 

Sweep generator with balanced 300 ohm output to. 

antenna terminals. Marker generator output to an-

tenna terminals. Oscilloscope to "test point" (Figure 13) 

on tuner. Connect 11/2  V bias to AGC line at junction 

of R-33 and C-20 on the receiver. 

L-59 

C-206 

R-F 
TEST 
POINT 

Fig. 13-Top Tuner Adjustments 

B. RF AND CONVERTER ADJUSTMENT. 

2 781 

C-201 

1. With channel selector on Channel 12, adjust C-201 

slightly favoring the Pix carrier, then adjust C-206 

and C-209 for response as in Figure 14. Picture and 

sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 

below 70% on any channels, readjust C-201, C-206, 

and C-209. Recheck all channels. 

PI X SOUND 

l'i.--.**----------------\  90 % 

2696 

Fig. 14-Pix 8 Audio Mcnkers 

C. OSCILLATOR ADJUSTMENT. 
1. Apply -4.5 volts on I-F AGC line at junction of 

R-1 and C-21. 
2. Connect oscilloscope to output of video detector. 

Place fine tuning in center of range. Check res-
ponse on all channels. Sound marker should be 
in notch and picture marker at 50%. (See Figure 
12). 

3. If markers are off, individual oscillator coil slugs 
will require adjustment. Adjust each channel slug, 
accessible through hole in front of chassis with a 
non-metallic screwdriver to bring sound marker to 
correct position. 

4. To adjust oscillator on UHF position, feed the 
sweep generator with center frequency of 124 MC 
and markers at 121.75 and 126.25 into the input 
of the low pass filter (output of UHF tuner). Adjust 
oscillator slug in the VHF tuner so that the 121.75 
pix carrier marker is at 50% and that 126.25 
marker is in the sound notch. If a sweep generator 
is not available, a single frequency generator set 
to 126.25 MC and VTVM may be used. Connect 
VTVM to the pix detector load resistor R-100. 
Feed generator into the low pass filter. Adjust oscil-
lator slug in the VHF tuner so that the 126.25 
marker is in the sound notch of the I-F curve. 

5. If the 6AF4 oscillator tube in the UHF tuner is 
replaced, it may be necessary to adjust the oscil-
lator trimmer C-309 on the UHF tuner located 
underneath the chassis. (See Figure 15). Adjust this 
trimmer unfil the tuner will cover a range of below 
470 MC to above 890 MC. 

Fig. 15-UHF Tuner Adjustment. 
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Fig. 16-"Q" Tuner Pictorial. 

C-207 
_417 

R-207 
10 et 

55 R-2013 
220 n 

3 
099 

C-206 
5 

Fig. 17-"Q" Tuner Schematic Diagram. 
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UHF TUNER INFORMATION 

R 30/ 
7e 

e 300 
5 n.c, 

R 301 C-301 C5305 
5n,, O WO C-302 C 303 025 WO 

0.8-6 5177 1.5 m6AF 
64646 

ANTENNA 
INPU 

C 3ce 
2 5MM , 

C 30; 
0.8 -6511 I 5 MME. 
MAO 

CHOKE 

5 104 
I F OUTPUT 

4_ 

IN72 - IN82 
CRYSTAL 

Fig. 18 UHF Tune, Schematic Diagram. 

Due to the complexity of the UHF tuner, neither servicing 

nor aligning is encouraged in the field because replace-

ment of any component within the R-F circuit may disturb 

the band-pass characteristics of the tuner. However, the 

6AF4 tube or the 1N72 (or 1N82) crystal may be replaced 

in the field if found to be defective. A schematic diagram 

C 309 
3-10 
M50 

C 313 
. 60 MM) 

69 Lft.te 

No. 2-12AT7 Plate 
35V P-P 60 C.P.S. 
No. 2-6AH6 Grid 
8V P-P 60 C.P.S. 

C 312 

C SIL 
2.0 MAO. 

6AP4 
osc. 

C 314 
FIL. 681.41». a. 

of this tuner is shown only for the purpose of outlining 

the circuit used. 

If the UHF tuner does not operate satisfactorily after the 

tube or crystal replacement, disconnect the tuner and 

return it to the factory for repair. 

DRIVE CORD REPLACEMENT 

POINTER CLAMP DIAL BACKGROUND 

DIAL STRING 
RIDES ON TOP 
OF SHAFT 

DRIVE STRING ON 
LARGE PULLEY 

/ FINE TUNING SHAFT 

Fig. 19 - Drive Cord Stringing. 

You will note that there are two cords used for the pointer 

drive system on this receiver. Part number 10X88 Drive 

Cord assembly and part number 28X603 Spring are used 

on the tuning shaft and large pulley, while part number 

10X89 Drive Cord and a part number 28X603 Spring are 

SPRING ON BACK 
LARGE PULLEY 

_SPRING ON FRONT 
OF SMALL PULLEY 

'-DIAL STRING ON 
SMALL PUl LEY 

2859 

used on the small pulley system and the pointer. Install 

the cords as shown in the illustration. After completing 

the installation rotate the fine tuning shaft a few turns 

to take up the slack in the cord. 

OSCILLOSCOPE WAVEFORM PATTERNS 
the waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram 
which identifies each test point. 
The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown in-

No. 1-6AL5 Pix Det. Plate 

3.5V P-P 60 C.P.S. 
No. 4-6BE6 Sync Sep. 

Grid No. 1 .2V P-P 60 C.P.S. 

No. 3—Pix Tube Grid 
20-100V P-P 60 C.P.S. 

No. 5-68E6 Sync Sep. Plate 
20V P-P 60 C.P.S. 

No. 17-68Q6 Grid 
120V P-P 15,750 C.P.S. 

No. 6-12AT7 Phase Splitter Cathode 
18V P-P 60 C.P.S. 

No. 12-6AU6 A.G.C. No. 18 6AX4 GT Damper Plate 
450V P-P 15,750 C.P.S. 120V P-P 15,750 C.P.S. 

No. 6-12AT7 Phase Splitter Cathode 
18V P-P 15,750 C.P.S. 

dicates the repetition rate of the waveform, not the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes of any high 
frequency pulse will tend to be less. 

No. 7-12AT7 Phase Splitter Plate 
45V P-P 60 C.P.S. 

Tfflter 
No. 13 - 6AL5 Phase Do. 

18V P-P 15,750 C.P.S. 

No. 8-6SN7-GTA—Vert. Osc. Plate No. 14-65N7—Hor. Osc. Plate 
50V P-P 15,750 C.P.S. 125V P-P 60 C.P.S. 

IT 1111P21 
No. 9-65N7-GTA Vert. Osc. Grid 

170V P-P 60 C.P.S. 

No. 10--6SN7 GTA Vert. Output Grid 
150V P-P 60 C.P.S. 

No. 11—Vert. Def. Coil 
100V P-P 60 C.P.S. 

No. 15-65N7 Nor. Osc. Grid 
48V P-P 15,750 C.P.S. 

No. 16-6SN7 Hor. Osc. Plate 
135V P-P 15,750 C.P.S. 

O
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O
O
N
S
-
3
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21" UHF-VHF TELEVISION RECEIVER 
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PRODUCTION CHANGES 

There are two different ratio detector transformers (T-7) used in these receivers, Part R-64 becomes B84333 33K ohm 0.5 W carbon resistor 
Numbers 9A2269 and 9A2295. The T-7 circuit shown in this schematic diagram covers 
the 9A2269 ratio detector. Receivers using the 9A2295 ratio detector cao be identified 
by the following changes: 

C-50 becomes 41X570 330 mmf molded mica condenser 

RR-_6678 j( become 883103 10K ohm 0.5 W carbon resistors 

In addition, the 9A2295 ratio detector has terminals with numerical identification 
(1, 2, 3 etc.) whereas the 9A2269 fatio detector has terminals with alphabetical identi-
fication (A, B, C etc.) 
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CAPACITORS 
CAPACITORS-Continued 

C-75 47X598 56 mmf 1500 V Ceramic  

RESISTORS-Continued 
Ohms Watts 

--I 
< 

13 

C-76 RCP10M4154M mf 400 V Tubular  
11» 

Cl 
.15 

C-78 47X560 500 mmf 20 KV Ceramic  R-54 40X364 2.5 meg. Height Control GI 
r', 

VHF TUNER 
C-3 
C-4 
C-5 
C-16 

C-79A1 60 mf 400 V 
C-7981 45X390 Dry Electrolytic 80 mf 400 v  

C-811 
47X615 .01 mf Ceramic  

C-821 

R-58 1 B84561 560 0.5 Carbon  
R-1071 
R-59 D84682 6.8 K 2.0 Carbon  

R-62 B84563 56 K 0.5 Carbon  

.. .i 
IV 
a 

ASSEMBLY PARTS LIST 
C-17 

C-18 
C-19 
C-26 
C-28 

80X1 1000 mmf Ceramic  
RESISTORS 

Ohms Watts 

R-1 1383822 8.2 K 0.5 Carbon  

R-66 884271 270 0.5 Carbon  
R-72 40X334 1.0 meg. Tone Control  
R-73 885106 10.0 meg. 0.5 Carbon  

R-75A1 Part of 76X5 (See Miscellaneous) 
R-7581 

CO 

0 

ell 

C-29 R-21 R-76 C84331 330 1.0 Carbon  3 
RESISTORS C-40 

C-50 

R-51 883470 47 0.5 Carbon  

R-3 1 

R-77 D84102 1 K 2.0 Carbon  
R-79 B85475 4.7 meg. 0.5 Carbon  

CC 
r-

C-73 

1 

R-6 1 R-82 884273 27 K 0.5 Carbon  
rn 
1 

Ref. No. Part No. Ohms Tolerance Watts C-83 
1 

R-271 885102 I K 05 Carbon  
R-611 

R-831 C84682 6.8 K 1.0 Carbon  
R-84I 

I, 
X 

R-201 12A-004 15 K 4:10% 0.5 C-2B 1 R-651 R-87 B84562 5.6 K 0.5 Carbon  C 
C-21A1 80X3 1000 mmf Dual Ceramic.. R-41 R-88 883224 220 K 0.5 Carbon  

R-202 12A-039 47 K ±20% 0.5 C-21111 R-71 B83223 22 K 0.5 Carbon  R-89 40X331 150 K Horizontal Drive Control 
GI 

3 R-203 12A-094 100 K ±10% 0.5 
C-6 47X603 47 mmf 500 V Ceramic  R-8 B84181 180 0.5 Carbon  R-91 B83154 150 K 0.5 Carbon  

-± R-204 12A-166 100 K 5% 0.5 

C-7 Part of T-3 

C-8 47X562 5 mmf 500 V Ceramic  
R-9 .1 
R-121 B84152 1.5 K 0.5 Carbon  

R-92 C83562 £6 K 1.0 Carbon  
R-94 40X361 50 K Horizontal Hold Control 

C 

C-9 47X584 1.5 mmf Composition.. R-10 Port of 1.-5 R-95 D84101 100 2.0 Carbon  
R-205 12A-167 160 K ±5% 0.5 C-10 47X568 360 mmf 500 V Molded Mica.. R.11 C84562 5.6 K 1.0 Carbon  R-96 43X276 12 K 5.0 Wirewound... 

R-206 12A-183 1500 ±10% 0.5 
C-111 
C-271 

R-131 
R-191 B84105 1.0 Meg. 0.5 Carbon  

R-97 B85102 1 K 0.5 Wirewound... R-98 43X239 5.1 
0.5 Carbon  

R 2071 C-58 RCP10M4473M .047 mf 400 V Tubular  R-141 R-99 C85105 1.0 meg. 1.0 Carbon  

R 209 / 12A-040 10 K 41 10% 0.5 C-72 
R-601 884101 100 0.5 Carbon  R-100 B83472 4.7 K 0.5 Carbon  

R 2101 C-77 R-15 Part of L-10 R-101 43X272 10 K 5.0 Wirewound   
C-121 R-16 C83472 4.7 K 1.0 Carbon  R-102 43X275 1.5 K 15.0 Wirewound... 

R 208 12A-041 220 K ±20% 0.5 C-66I RCPIOM4104M .1 mf 400 V Tubular  R-1131 R-103 43X273 330 10.0 Wirewound... 
C-74 r R-241 885104 100 K 0.5 Carbon  R-104 Part of L-9 
C-851 
C-I31 

RCP10M6473M .047 mf 600 V Tubular  

R-201 

R-63 / 884333 33 K 0.5 Carbon  

R-105 885274 270 K 0.5 Carbon  

R-108 40X364 2.5 meg. AGC  
C-371 R-851 R-109 D85104 100 K 2.0 Carbon  
C-14 RCPIOM6153M .015 mf 600 V Tubular  R-21 B84222 2.2 K 0.5 Carbon  R-110 43X279 8 K 5.0 Wirewound... 
C-15 RCP10M2104M .1 mf 200 V Tubular  R-21 1.5 K Contrast and R-111 D84I23 12 K 2.0 Carbon  

CAPACITORS 
C-201 
C-23 RCP10M2224M .22 mf 200 V Tubular  

78XI2 
R-7I 1.0 meg. Volume Control .. 
R-23 TRANSFORMERS AND COILS 

C-63 R-67} B84223 22 K 0.5 Carbon  L-11 

Ref. No. Part No. Capacity Tolerance C-25 R-681 L-2} 9A2033 R-F Heater Choke   
C-56 }. RCPIOM4103M .01 mf 400 V Tubular  R-25 40X333 500 K Brightness Control L-31 

C-201 31B-207 3-9 mmf Trimmer C-60,1 
C-30A 20 mf 400 V 

R-261 
1385473 47 K 0.5 Carbon  

R-74 f 
L-41 9A1979 Peaking Coil 36 mh   
1-8 f 

C-202 CD8C3R6C 3.6 mmf 7-17 .25 mmf C-30B 45X392 40 mf 50 V Dry Electrolytic R-28I L-5 36A10 Peaking Coil 60 mh   

C-203 CD8CIR5M 1.5 mmf :1- 20% 
C-30C 10 mf 400 V 
C-3I A 

R-64 
R-78 884104 100 K .05 Carbon  

L-6 36All Peaking Coil 500 mh   
L-7 9A2074 4.5 MC Trap   

C-204 } CD8X102Z 1000 mmf 
C-212 

C-31 B / Part of 76X7 (See Miscellaneous) 
C-31C1 

R-80 
R-29 

L-9 36A16 Peaking Coil 80 mh   
L-10 36Al2 Peaking Coil 160 mh   

C-2051 CD8Q470K 47 mmf ±- 10% 
C-207 f 

C-321 
47X543 4700 mmf 500 V Molded Mica. 

C-65I 
C-33} 

R-30 B85151 150 0.5 Carbon  

R-31 884275 2.7 meg. 04 Carbon  
R-32 883334 330 K 0.5 

L-11 36A2 Pea king Co il 190 m h   

L- I21 
1-17f Part of Deflection Yoke Assembly 

C-2061 
31B-206 0.5-3 mmf Trimmers 

C-2091 

C-54 
C-55 RCP10M4472M .0047 mf 400 V Tubular  

C-61 

Carbon  

R-331 
R-93 B84474 470 K 0.5 Carbon  

R-34 

L-13 9A2I68 Sound Take-Off Coil L-14 9A2096 Horizontal Frequency Col'   

L-15 9A2183 Width Control   

C-208 CD8U050C 5 mmf ±5% C-341 47X604 100 mmf 500 V Ceramic  R-35 884473 47 K 0.5 Carbon  L-16 9A2262 Horizontal Linearity Control   

C-210 CD10ClOOK 10 mmf ± 10% 

C-211 Part of Fine Tuning Assembly 

C-46 
C-35A} 45X391 100 mf 50 V Dry Electrolytic 
C-35B 80 mf 400 V 

C-361 RCP10M6104M .1 mf 600 V Tubular  

R-90 

R-36 884103 10 K 0.5 Carbon  
R-561 
R-37 B84274 270 K 0.5 Carbon  

L-18 52X9I Filter Choke   

T-1 1 9A2230 1st and 2nd Pix I-F Coils   
T-2 f 
T-3 9A2226 3rd Pix I-F Coil   

C-213 CD8C6R8C 6.8 mmf ±-- .25 mmf 

C-214 13D-055 120 mmf ± 10% 

C-39 f 
C-38 RCPIOM6103M .01 mf 600 V Tubular  
C-41 45X36I 4 mf 100 V Dry Electrolytic 

R-38 884155 1.5 meg. 0.5 Carbon  
R-39 40X363 7.5 meg. Sync Stability Control  

R-401 

T-4 54X8 Vertical Osc. Transformer   
T-5 5IX156 Vertical Output Transformer   
T-6 9A2I70 Sound 1-F Transformer   

C-42 Part of L-13 R-69} 884683 68 K 0.5 Carbon  T-7 9A2269 Sound Ratio Det. Transformer   

C-2151 C-431. Port T-6 R-701 T-8 5IX150 Audio Output Transformer 
C-2161 

of 
C-441 R-41 884824 820 K 0.5 Carbon  T-9 53X330 Horizontal Output Transformer   

C-2171 13D-153 800 mmf Minimum C-451 R-42} T-10 53X333 Power Transformer   
C-2181 C-47} 47X507 5000 mmf Ceramic  

C-491 
R-44 883222 2.2 K 0.5 Carbon  

R-86 
MISCELLANEOUS 

C-219 13D-196 800 mmf Minimum C-481 Part of T.7 
C-84 R-45 

R-43 884332 3.3 K 0.5 Carbon  
C84102 1 K 1.0 Carbon  

2A426 Centering Device   
76X5 Multiple Resistor Capacitor Assembly   

C-511 45X378 5 mf 25 V Dry Electrolytic 
C-71 1 

R-46A1 
76X7 Multiple Resistor Capacitor Assembly   
9A2274 Deflection Yoke Assembly   

C-521 RCP10M2473M .047 mf 200 V Tubular  
C-641 

R-46 B } Part of 76X7 (See Miscellaneous) 
R-46C1 
R-471 

2A407 Ion Trap Magnet   

12A480 10" P.M. Speaker .... 1 Models 9061 A & 8  
C-53 47X525 470 mmf 500 V Molded Mica.. 
C-57 Part of 76X5 (See Miscellaneous) 
C-59 RCP10M6472M .0047 mf 600 V Tubular  
C-62 RCM20A27IK 270 mmf 500 V Molded Mica  

885474 470 K 0.5 Carbon  

R-811 R-48 B84821 820 0.5 Carbon  
R-49 40)(368 4 K Vertical Lin. Control 
R-501 

S- 14X69 Cabinet Back Assembly f 9064A   
I7X179 Pis Crystal   1 Model   

4X1220-1 Pis Mask   1. 9061B & ... 
S-4X29-3 Escutcheon Control Panel Assembly 1 9064A   

C-67 RCM20B431K 430 mmf 500 V Molded Mica.. R-551. 884185 1.8 meg. 0.5 Carbon  17X175 Pix Crystal .... 1 Model   
C-68 47X570 330 mmf 500 V Molded Mica.. R-51 40X334 1.0 meg. Vertical Hold Control 4X1212-1 Pix Mask   ( 9061A   
C-69 RCM20A20IK 200 mmf 500 V Molded Mica. R-52 884184 180 K 0.5 Carbon  

C-701 4ctrolytic 5X393 30 mf 400 V Dry Ele 
C-801 

R-53.1 
R-571 B84225 2.2 meg. 0.5 Carbon  

4X1219-1 Plastic Molding (Model 9061B)   
4X1219-2 Plastic Molding (Model 9064A)   

John Y. Rider 



ALIGNMENT INSTRUCTIONS .. . 

INSTALLATION DATA  .. 

PARTS LAYOUT   

PARTS LIST   

PRODUCTION CHANGES  

Safety Glass 
RDW-062, Models 17T10- T11-112 

RDW-061, Model 2112 

Tube Mask 
RDM-032, Model 2112 

Tuning Control 

Knob, RDK-308 

Channel Selector 
Knob, RDK-299 

A3-I88 

INDEX 

PAGE 

4 

2 
8 
12 
12 

PAGE 

SCHEMATIC   11 

SPECIFICATIONS   1 
TOP VIEW — TUBE LAYOUT. .   7 

TRIMMER LOCATIONS  

VOLTAGE MEASUREMENTS . 11 

Cabinet 
RAV-205, Model 17110 
RAV-213, Model 17111 
RAV-209, Model 17112 
RAV-204, Model 2112 

Hor. Hold Knob 

RDK-300, Models 17TIO-T11-T12 
RDK-244, Model 2112 

Vertical Hold Knob 
RDK-300, Models 17110-T11- T12 

RDK-244, Model 2112 

Brightness Knob 
RDK-300, Models 17110- T11- T12 

RDK-244, Model 2IT2 

Dust Seal 
RIG-011, Models 17110-T11- T12 

RIG-010, Modal 2112 

lube Mask 
RDM-033, Model 17110 

RDM-040, Model 17111 
RDM-039, Model 17112 

Picture Control 
Knob, RDK-309 

Volume, ON-OFF 
Knob, RDK-263 

CABINET BACK 
RAB-196,MODEL 21T2 
RAB-I97,MODEL 17 
RAB-204 MODEL 17112 j 
RAB-207, MODEL 17111 Is, 

WIDTH CONTROL 
RLD-014 

HOR. LIN. CONTROL 
RLD -016 

HOR. HOLD 
CONTROL 
RLC -091 

HOR.DR1VE 
CONTROL 
RRC - 191 
AD- 197 

_CAP 
° "le/ RAC- II5,MODEL 2IT2 

RAC-I20,MODEL 17110 
• • • n•e•• •••••••• RAC -122,MODELS 17711-112 

p ••• 11 141 1 11••••••• 
0.9011111 • 4 • • • • • so • • 
l••••• •• ••••••' 
9 9 ( • • • • - 

# 0 • • • • 
9 9 9 • • 

• • • 

HEIGHT 
CONTROL 
R RC- 096 

Rear View, All Receivers 

CAUTION NOTICE 

PICTURE 
STABILIZER 
RRC -I96 

TRANSLATOR 
POWER 
RECEPT. 
RJJ- 008 

BUILT- IN 
ANTENNA 

ANTENNA 
TERMINALS 

VERTICAL 
LIN. CONTROL 
RRC - 127 

HIGH VOLTAGES ARE USED IN THE OPERATION OF THIS TELEVISION RECEIVER. THE BACK COVER 
PREVENTS ACCIDENTAL CONTACT WITH THESE HIGH VOLTAGES AND SHOULD NOT BE REMOVED EXCEPT 

BY A QUALIFIED TELEVISION TECHNICIAN. 
THE PICTURE TUBE IS A HIGH VACUUM TUBE AND, IF BROKEN, PIECES OF GLASS MAY FLY WITH 

FORCE IN ALL DIRECTIONS. ANY WEAKENING OF THE GLASS BULB CAUSED BY CHIPPING, SCRATCHING 
OR ABNORMAL PRESSURE MAY CAUSE BREAKAGE. THE USE OF SAFETY GLASSES IS RECOMMENDED 

WHEN EXPOSING THE PICTURE TUBE. 

IMPORTANT NOTE: WHEN SERVICING OR ALIGNING THIS RECEIVER ALWAYS USE AN ISOLATION TRANS-

FORMER TO PROTECT TEST EQUIPMENT. 
POWER SHOULD NOT BE APPLIED TO THE RECEIVER FOR ANY GREAT LENGTH OF TIME WITHOUT 

THE ION TRAP ( SEE FIG. 2) SET FOR BEST ILLUMINATION. 

SPECIFICATIONS 

Over-oil 
Dimensions 

Type 

17T10 
17T10-UHF 
(Metal) 

Height 
(Inches) 

Width 
(Inches) 

Depth 
(Inches) 

20 11-6 

17T11 
17T11-UHF 
(Mahog.) 

1911 

17T12 
17T12-UHF 
(Mahog.) 

21T2 
(Metal) 

20-43‘ 

1934 

1934 

20% 

20 1,-; 

20-1 

23 23 34 23% 

Electrical 
Input 
Rating: 

Frequency. 
Voltage.. 
Wattage. 

R-F 

Frequency 
Range: 

60 cycles 
115 volts 
170 watts 

Channels No. 2 through No. 13 
Models 17T10-UHF, 17T11-UHF, 17T- 12-UHF 

cover entire UHF spectrum 470-890 
(See page 12- for complete chart) mc 

Frequencies 54-88 mc, 174-216 mc 

Operational 
Frequencies: 

Picture I-F Carrier Frequency 45.75 mc 
Adjacent Channel I-F Sound Trap 47.25 mc 

Sound I-F Carrier Frequency 41.25 mc 
Intercarrier Sound I-F Take-off Trap. 4.5 mc 

Audio Power 
Output: 

Undistorted  
Maximum 

1.5 watts 
2  5 watts L

L
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MODELS 17T10, -UHF, 17T11, -UHF, 17T12, - UHF, 21T2 

Loudspeaker: 
S-527 D-7 

Type Alnico PM Dynamic 
Cone Diameter 54 inches 
Voice Coil Impedance at 400 cps 3.2 ohms 

Picture Tube: Type (for 21T2) 2IEP4B 
Type (for 17- inch models) 17BP4A 
Screen Aluminum-coated 
Construction Glass tube 
Deflection and Focus Magnetic 
Deflection Angle 70 Degrees 
Shape Rectangular 

Antenna 
Input: 

Built-in antenna provided* 
External antenna terminals 
Impedance-300 ohms, balanced to ground 

* Built-in antenna is connected in the factory, and must be 
disconnected if it is desired to use an outside antenna. 

Tubes 
and 

Rectifiers 

Sym-
bol 

Purpose Type 

V1 1st R-F Amplifier 6AB4 
V2 2nd R-F Amplifier 6AK5 
V3 Converter-Oscillator 12AT7 
V4 1st Video I-F Amplifier 6CB6 
V5 2nd Video I-F Amplifier 6CB6 
V6 3rd Video I-F Amplifier 6CB6 
V7 1st and 2nd Video Amplifier 12AT7 
V8 Picture Tube, Model 2IT2 21EP4B 

17-inch models  17BP4A 
V9 Vertical Sweep Generator 12SN7-GT 
V10 Vertical Output 25L6-GT 

Late production 25W6-GT 
VII Sync Amplifier and Clipper. 6SL 7-GT 
V12 Noise Canceller and Horizontal AFC Dis-

criminator 6AQ7-GT 
V13 Horizontal AFC and Oscillator . . . . 12SN7-GT 
V14 Horizontal Sweep Output 25BQ6-GT 
V15 High-voltage Rectifier  1X2-A 
V16 Horizontal Damper Tube 25W4-GT 
V17 Audio I-F (4.5 MC) Amplifier 6AU6 
V18 Audio I-F (4.5 MC) Amplifier and 

Limiter 6AU6 
V19 Ratio Detector 6AL5 
V20 Audio Amplifier 6SQ7 
V21 Audio Output   25L6-GT 
YI Video Detector (Germanium Diode).. . 1N64 
X451 Selenium Rectifier 350 ma. 
X452 Selenium Rectifier 350 ma. 
F460 Fuse  1.25 amp 

-UHF-103 TUNER 

Y200 Detector (Germanium Diode) IN72 
V202 I-F Amplifier 6BK7 
V201 Oscillator   6AF4 

GENERAL INFORMATION 
Features of this series include a balanced input to a two-stage 

r-f amplifier, intercarrier sound, ratio-detector, B-}- boost circuit, 
automatic frequency control for horizontal sweep synchroniza-
tion, noise canceller circuit with picture stabilizer control, 
selenium type rectifiers, electromagnetic deflection, PM focus 
unit and power outlet for an UHF translator. 
The models 17T10-UHF, 17T11-UHF and 17T12-UHF con-

tain an ultra-high frequency tuner, Model UHF- 103, for reception 
of stations in the UHF spectrum. The tuner has three switch 
positions, which can be preset to any channel in the entire UHF 
spectrum. The tuner employs a heterodyne circuit consisting of 
a crystal diode, a beat oscillator and an I-F amplifier which are 
energized by a separate power supply. 

RATIO DET. 
RTD - 008 

1405 

OUTPUT 
TRA NSF. 
RTO 081 

I1ST R- FI 
16484  

V3 

OSC. S CONV 
I2AT 7 

RF 
TUNER 
RJX -050 

DRIVE 
RING 
RMX-178 

SHAFT 8, FRICTION 
DISC ASSEMBLY 

V4 
ST VIDEO 
I- F 
6CB6 

AUDIO I-F 
TR AN SF 
RLI - 097 

BRACKET 
RAD - 083 
X452 

SELENIUM 
RECTIFIER 
RER -015 

* FOR MODEL 211-2 ONLY, RRC - 191 FOR 17-INCH MODELS.** FOR MODEL 2112 ONLY,RRC -193 
*FOR MODEL 2172 ONLY, RRC -22 0 FOR 17- INCH MODELS. 

Note: Front apron is insulated from chassis. 

Fig. 1. Front View of Chassis 

-same 

R305 R276 

3RD VIDEO 
I- F 

613C6 

AUDIO I-F 
6AU6 

V5 
2ND VIDEO 
I- F 
6CB6 

R365 
NOR. HOL D 
CONTROL 
RRC - 173 * 

SYNC AMP 
B CLIPPER 
651.7-GT 

VERT.HOLD 
CONTROL* * 
RRC -174 

j40IA,B,C,D 

--1SOCKET FOR YOKE ASSEM. 
RJS -170  

VERT. OUTP. 
25L6 - GT 
LATE PROD. 
25W6 

V9 

VERT. OSC. 
I2SN7 

HIGH 
VOLTAGE 
COMPARTM. 

J402 

SOCKET FOR 
HIGH- VOLT. OF 
YOKE ASSE M. 

C464 

ELECT. CAR 
RCE -  143  

C3I1 

ELECT. CAP 
RCE -14I 

G451  
7-------_, ELECT. CAP 

RCE -I10 

tc? 
X45I 

SELENIUM 
RECTIFIER 
RE R-015 

BRIGHTNESS 
CONTROLt 
RRC -175 

RECEIVER INSTALLATION 

The receiver is shipped from the factory with the picture 
tube installed and all controls pre-adjusted for normal operation. 
However, if in checking receiver performance, it is evident that 
one or more of the preset controls are out of adjustment due to 
handling, it is necessary to readjust the affected controls. 

1. Remove cabinet back. 
2. With power applied to the receiver set the Brightness 

control on the front panel to a maximum clockwise position. 
3. Set the Horizontal and Vertical Hold control in the middle 

of their respective ranges. 
4. Check to make sure that the deflection yoke is seated 

firmly against bell of picture tube. 
5. Alternately turn and slide ion trap along picture tube 

neck for maximum brilliance of raster. 
6. Tilt deflection yoke slightly left or right, using yoke 

lever to position picture within mask. 

7. Tune in a television signal. 
8. With the front panel Horizontal Hold control set at the 

center of its range, adjust the core of the horizontal oscillator 
coil, L351, until picture is synced horizontally. 

9. Adjust the Horizontal Drive control on the back apron of 
chassis for maximum width of picture with good linearity and 
without foldover. 

10. Adjust P.M. Focus unit to center and focus picture and 
to eliminate neck shadow. 

11. Readjust ion trap for maximum brightness. 
12. Adjust Height and Vertical Linearity controls on the 

back apron of chassis for correct height and best vertical linearity. 
13. Adjust Width and Linearity controls on back apron of 

chassis for correct width and best horizontal linearity. 
14. Recheck adjustments of steps 10 through 13 and tighten 

all screws properly. 

PICT URE CORRECTOR  

MOVE MAGNET UP,DOWN 
OR SIDEWAYS ELBA - 
HATE EFFECT OF WAG-
NE.T STRAY FIELDS 

FOCUS 
UNIT 
MOUNT 

DEFLECTF3 
YOKE 

TIE 
C.HANNEL.„, 

INSULATING 
TUBINC\  

YOKE MOUNT 
ROD 

4088LE PLATE AD ARM 
LOOSEN LOCK 
SCREWS II MOVE 
LEVER UP DOWN, 
OR SIDEWAYS TO 
CE NTER PICTURE 
AVOIDING NECK 
Sti•DOw 

FOCUS 
UNIT 
SHIELD 

P4016 P402 

Y A 
/0-1011 

R284 

PICTURE 
CONTROL 

R4I3 

VOLUME C 

S452 
B SWITCH 
RRC -186 

5-475T 

TOP RAIL 
OF CABINET 

FOCUS UNIT ADJUST-
MENT SCREWS 
MOVE UNIT UP, OR DOWN 
TO CENTER ,13 MOVE 
FORWARD SO THAT DIS-
TANCE BE TwEEN UNIT 
MO YOKE IS 3/8 INCH 

FOCUS CONTROL 

ADJUSTABLE FROM 
BACK OF RECEIVER 

LOCK SCREW 
LOOSEN TO 
MOVE WOBBLE 
PLATE ADJ. 
ARM 

ION TRAP 

ROTATE ,MOVE FOR -
WARD (1 BACKWARD FOR 
MAXIMUM BRIGHTNESS  

11.••,•• 

NOTE: Late production receivers do not use flexible focus control but 
use crimp funnel instead 

Fig. 2. Picture Tube Adjustment 
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J401 

SOCKET FOR 
YOKE ASSEMBLY 
RJS -170 

L353 

WIDTH C. 

L352 

HOR LIN 
RLD-016 

PICTURE ---,_ 
TUBE 
SOCKET 
RWX -045 

1451 

C379A,B,C 

ELECTROL. 
CAPACITOR 
RCE - 118 

INTERLOCK 
POWER CORD 
RECEPT. 
RJJ -010  

• 

HIGH VOLTAGE 
COMPARTMENT 

L35I 
HOR. HOLD 
CONTROL 
RLC -09I 

R388 
HOR.DRIVE 
CONTROL 
RRC -195 

L254,YI 

VIDEO DEI. 
RL X-035 

R34I 
PICTURE STABI-
LIZER CONTR. 
RRC - 196 

6451 

ELECTROL. 
CAPACITOR 
RCE- 110 

R308 
HEIGHT 
CONTROL 
RRC -096  

TIOI  

F 
OUTPUT 
RTL -I39 

V3 

OSC. a C-01 
I2AT 7  

1402 VI 

RATIO DET. 
RIO -008 

Fig. 3. Rear View of Chassis 

Late production 17- inch models incorporate a screwdriver 
method of adjustment instead of the earlier flexible shaft and 
knob as illustrated in Fig. 2. 

It is important when adjusting this new focus unit that a non-
magnetic screwdriver be used. When inserting the screwdriver, 
be sure that it enters the screw funnel, otherwise the ion trap 
may become disturbed which would require removal of the cab-
inet back to allow readjustment of the ion trap. 

REPLACEMENT OF PICTURE TUBE 

MODELS 17710, 17711, 17T12, 17T10-UHF, 17711-UHF 

AND 17712-UHF 

1. Remove chassis. 
2. Place cabinet on its front, being sure not to scratch it. 
3. Remove ion trap (see Fig. 2). 
4. Remove the two mounting screws fastening the support 

straps to the support bracket. 
5. Remove the two mounting draw nuts and pull out the two 

yoke mount rods. 
6. Slide out complete yoke assembly with attached PM focus 

unit. 
7. Remove the two nuts which press the tube strap assembly 

against picture tube and remove the strap assembly. 
8. Lift picture tube out of the cabinet and remove dust seal. 
9. Place dust seal into notches located around the tube mask. 

10. Place picture tube into cabinet and reposition tube strap 
assembly and tighten nuts holding tube strap assembly so 
that picture tube is held in place. 

11. Release the dust seal from notches so that it contacts both 
tube and tube mask. 

12. Install yoke and PM focus unit assembly and fasten the two 
yoke mounting rods to the picture-tube mounting rods. Be 
sure that yoke and PM focus unit are perpendicular to and 
concentric with picture-tube neck. 

13. Install ion trap. 
14. Replace chassis and connect picture-tube socket to base 

of tube, high-voltage lead to picture tube anode, two yoke 
plugs and loudspeaker leads. 

15. Install knobs and chassis mounting screws and cabinet back. 

AUDIO 1-F 
TR ANSF. 
RLI -097 

R3I1 

VERT. LIN. 
CONTROL 
RRC- 127 

FOCUS UNIT SHIELD 
RMM -238 

FIBRE YOKE 
SUPPORT 
RMM - 226 

1ST R- F 
6AB4 

R-F 

TUNER 
RJ X-050 

300f1 
- TRANS. 
LINE 

1405 

451 

ANTENNA 
TERMINALS 

SUPPORT 
STRAP 
RMS -312 

l'N 
FOCUS UNIT 

"T" SPACER I MOUNTING 
RHS -02I BRACKET 

EARLY PRODUCTION 2IT2 

FOCUS UNIT SUPPORT 
RMM -227 

YOKE 
FLANGE 

YOKE 
MTG. 
ROD 
RAR-009 

TIE 
CHANNEL 
RMM-225 

FLUX SHIED 
RMM 238 

3" 

8 "T"SPACER 
RHJ -02I 

YOKE 
RLD-045 

FORWARD 
PLATE OF 
FOCUS 
UNIT 

REAR SUPPORT STRAi; 
RMS- 312 

YOKE SUPPORT FIBER YOKE SUPPORT 
STOP NUT RMM -226 

17T10,- 111,-1.12 B LATE PRODUCTION 2112 .I711RA 

Fig. 4. Side View of Yoke and Focus Assembly 

A 

LEF T- HAND 
jev.VE 

FOR IT-INCH 
AR BRACKET 

MODELS 

YOKE 
OUST ROO 

ri.i,T(t-.JRANîvriie%%T.9.R.SIDEWAys 
ION TRAP 
ROTATE,MOVE FORWARD AND BACKWARD 
FOR MAX. BRIGHTNESS WITHOUT NECK 
SHADOW 

TUBE STRAP ASSEMBLY 

MOUNTING DRAW NUT 
TURN TO PRESS FOCUS COIL 
MOUNT AGAINST PICTURE TUBE 

YOKE MOUNT ROD 

EAR BRACKET 

PICTURE TUBE 
MOUNTING ROD & NUT 
TURN NUT TO PRESS 
PICT. TUBE AGAINST MASK 

?IV 
TUBE STRAP 

FOCUS C011 
MOUNT 

WOBBLE PLATE ADJ. ARM 
LOOSEN LOCK SCREWS AND 
MOVE LEVER UP, DOWN. OR 
SIDEWAYS TO CENTER PICTURE 
AVOIDING NECK SHADOW 

WIDTH CONTROL L353 
ADJUST SO,THAT RASTER 
EDGES ARE NOT VISIBLE 

HORIZONTAL LINEARITY L352 
ADJUST PICTURE FOR CORRECT HOR. 
PROPORTION, ADJUST SIMULTANEOUSLY 

INTERLOCK 1451 
(17 INCH MODELS ONLY) 

Pm FOCUS UNIT ( LATE PRODUCTION) 

REPLACEMENT OF PICTURE TUBE MFOieD E5L. 21PTr Controls and 
2eset  

1. Follow steps 1 through 9 of preceding paragraph. 
2. Place picture tube into cabinet, reposition tube strap as-

sembly, assemble left picture-tube mounting nut flush with 
end of mounting rod, see Fig. 6. 

3. Tighten the right picture-tube mounting nut. 

4. Tighten the left picture-tube mounting nut. 
5. Place yoke mount rod as indicated in Fig. 5 and tighten 

with nut provided. 
6. Make sure that the focus unit is perpendicular to and con-

centric with the picture-tube neck. 

REPLACEMENT OF YOKE AND PM FOCUS UNIT 
There are two types of PM focus units: the early type with 

riveted-on bracket, Fig. 5, and the later production type which 
is identical to that used on Model 21T4, Fig. 5A. When re-
assembling follow this procedure (see Fig. 4): 

1. Turn nut on the fiber yoke support by fingers fully forward. 
2. The nut immediately to the rear of the focus unit shield 

should be set for 23/i inches between the disk and the yoke 
flange. 

3. The yoke support stop nut is now unscrewed towards tin; 
fiber yoke support and suitably tightened. 

4. Make sure that the focus unit is placed perpendicular and 
concentric about the picture-tube neck. 

RIGHT HAND EAH 
BRACKET FOR 
17- INCH MODEL 

YOKE 
MOUNT ROD 

SUPPORT BRACKET 

FOCUS CONTROL KNOB * 
ADJUSTABLE FROM BACK OF RECEIVER 

CTURE TUBE SOCKET 

FOCUS UNIT ADJUSTMENT 
MOVE UNIT UP OR DOWN TO CENTER a MOVE FOR-
WARD SO THAT DISTANCE BETWEEN UNIT a YOKE IS 3/8' 

TUBE STRAP ASSEMBLY 

MOUNTING DRAW NUT 
TURN TO PRESS FOCUS COIL 
MOUNT AGAINST PICTURE TUBE 

GROUNDING CLIP 

EAR BRAC.KFT 

YOKE MOUNT ROD 

4-PICTURE TILT LEVER 
TURN LEVER TO SQUARE 
PICTURE. 

TUBE STRAP 

1 I 

IOUTPUT1 TRANSF. 
RT0-08I  

PICTURE TUBE 
MOUNTING ROD & NUI 
TURN NUT TO PRESS 
PICT. TUBE AGAINST MASK 

DIPOLE TERMINALS 

INTERLOCK 1451 

TRANSLATOR POWER 

R-F TUNER 

\  FILAMENT 
, - TRANSF. 

HOR. HOLD 1 HOR. DRIVE HEIGHT CONTROL VERT.a_IN. 
ADJUST UNTIL PICT. i ADJUST FOR ADJUST Pip. TO EX ADJUST FOR 
IS SYNCED 13 PHAS- i-- MAX-WIDTH - TEND-I/8-BEYONDJ BEST SYPA• 
ED AT CENTER OF MASK, ADJUST SiMULT- METRY a COR 

RASTER o 0 
ANEOUSLY ,0 eRECT PRO 

® Rai -PORTION 

L35I R388 R34I R308 R3Il 

TURN CLOCKWISE TO STABILIZE PICTURE. 
TOO FAR 

PICTURE STABILIZER 

*MODELS iTTII a 17112 USE CRIMP FUNNEL INSTEAD 
OF FLEXIBLE SHAFT a KNOB 

ANTENNA 
TERMINALS 
(cruel MODELS 
ONLY 1 

T81,1214-6 

Picture Tube Adjustments 
5. The two rear assembly supporting straps should be posi-

tioned on the focus unit support rods as far back from the 
focus unit as possible while still maintaining their vertical 
position, see Fig. 4. 

BRACKET ON CABINET 

MOUNTING 
ROD a NUT 

TUBE STRAP 
ASSEMBLY 
BRACKET 

PICTURE TUBE 
MOUNTING ROD 

PICTURE TUBE 
MOUNTING NUT 

"U"WASHER 

INSULATION 
TUBING 

KaIJ6 YOKE MOUNT ROD 
(LEFT SIDE) 

TUBE STRAP 

Fig. 6. Tube Strap Assembly Mount, Model 2112 
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MODELS 17T10. -UHF. 17T11. -UHF, 17T12, -UHF, 21T2 

RECEIVER ALIGNMENT 

GENERAL: 

In most cases the circuits in the receiver should need realign-
ment only when components have been replaced in the tuned 
circuits or the adjustments have been tampered with. When the 
decision is reached that the trouble lies in improper alignment of 
the circuits, the alignment should be undertaken only if proper 
test equipment is available. 
The alignment procedure described follows the sweep method 

using General Electric test equipment. When other than General 
Electric sweep equipment is used, make sure that it meets the 
requirements listed below. If an accurately calibrated marker 
generator is not available, a conventional signal generator may 

TEST EQUIPMENT 
The foil owing test equipment is necessary in order to effect 

alignment of the tuned circuits of the receiver: 

I. R-F SWEEP GENERATOR 

(G-E Type ST-4A or Equivalent) 

a. Frequency requirements: 
4.5 MC with 500 KC and 2 MC sweep width. 
40-50 MC with approximately 10 MC sweep width. 
50-90 MC, 170-220 MC with 15 MC sweep width. 

b. Constant output in the sweep range. 
c. Minimum output 0.1 volt. 

2. MARKER GENERATOR 

(G-E Type ST-5A or Equivalent) 

The marker generator must have good frequency stability, 
accurate calibration and must cover the following frequencies: 

a. 41.25 MC for video IF 
42.50 MC for video IF 
44.10 MC for video IF 
45.00 MC for video IF 
45.75 MC for video IF 
47.25 MC for video IF 

OUTPUT TO VERT. 
OF SCOPE 

SWEEP OUTPUT ST8A 
TO MARKER 

K82.1634 

4- 30 011 
LINE 

RESPONSE 
FROM RECEIVER 

HOP. SWEEP VOLTAGE 
TO SCOPE 
UNSHIELDED PAIR 

Fig. 7. R-F Alignment Equipment C fions 

4300 

3000 TRANSMISSION 
ute To BALANCED 4 
OUTPUT ADAPTER 
GE- ST- RA 

C.) 

Inge 
R. • TERMINATING 

Fig. 9. Sweep 

b. 4.5 MC for sound IF and trap alignment. 

c. Picture and sound carrier frequencies for 
through No. 13. 

3. BALANCED OUTPUT ADAPTER 

(G-E ST-8A or Equivalent) 

See R-F Alignment, note 2. 

4 OSCILLOSCOPE 

(G-E Type ST-2A or Equivalent) 

The oscilloscope should have good sensitivity and preferably 
a 5-inch screen with a good wide-band frequency response in 
the vertical deflection circuits. Although the high frequency 
response is not necessary for alignment, it is imperative when 
making waveform measurements. 

be used to supply the markers. Its output should be loosely Notes: 
coupled to the sweep generator output terminals and must bel. The R-F tuner may be aligned without removing it line the 

kept as low as possible to prevent distortion of the sweep wave- main chassis. Disconnect the 300-ohm transmission from 
form, the antenna input transformer, T100 and disconnect the Bi-

R-F Tuner Alignment 

to the oscillator. To do this remove the self-tapping screws which 
Before proceeding with the alignment make sure to read all hold the rear shield, so that the terminal boards are exposed. 

notes and consult the connection diagrams. Allow the test equip- Unsolder the jumper between terminals 3 and 4 of the top ter-
ment and receiver to warm up for at least 15 minutes before minal (see Fig. 14) and connect choke L141 to terminal 3. 
starting the alignment. It is often advisable to perform the align- 2. Connect the sweep generator to the R-F tuner antenna input 
ment with the picture tube disconnected. The filament circuit can transformer using the G-E ST8A balanced adapter to obtain 
be completed by using a type 6SN7 tube with all pins clipped off 300 ohms output, see Fig. 7. The adapter should be connected 
except pins No. 7 and No. 8 which must be plugged in to pins to the R-F tuner through approximately three feet of 300-ohm 
No. 1 and No. 12 of the picture tube socket, transmission line and a resistor pad, as shown in Fig. 9A. When 

using other test equipment of the unbalanced output type, a 
pad as shown in Fig. 9B should be used instead. 
3. Connect a 3-volt battery to the AGC terminal of the R-F 
tuner, see Fig. 14, with the positive lead of the battery con-
nected to the main chassis. 
4. The inductance of the coils is adjusted by means of brass 
screws. In general, good tracking can be obtained by this adjust-
ment. On the high channels proper tracking can be achieved by 
dressing the coil L122, Fig. 13. This coil is available through 
the opening obtained by removing a self-tapping screw and bend-
ing up the flap on the tuner shield, see Fig. 11. Use an insulated 
tool for dressing this coil, since it is connected to B+. 

Channel No. 2 

T100 L106 

INPUT 
TRANS. 

• 

l." 5. DETECTOR NETWORK 

A crystal detector network as shown in Fig. 19 is necessarye 
when aligning the 4.5 mc trap, L260. 
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Fla. 12. R-F Tuner, Side View 
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5. It is possible to obtain two different settings of C105, Fig. 11, 
that will give the proper R-F band width. The correct setting 
may be determined by switching from Channel 13 to Channel 12 
and observing the change in band width. The correct setting will 
result in a slightly greater band width on Channel 12. 

6. When proper tracking on the low channels cannot be achieved 
with the provided screw adjustments, the inductance of the 
coils L110, L111, L117, 1.118. L125 and L126 (Fig. 12, 13, and 
16) may be varied by inserting a knife blade between the wind-
ings. This method of adjustment requires the removal of the 
tuner shield, a procedure which will detune the circuits. However, 
in most cases the provided screw- type adjustments will suffice to 
achieve proper tracking through all channels after the shield has 
been replaced. 

7. The picture and sound carrier marker should not be less than 
75% of the peak of the R-F response curve. Refer to the "limits" 
curves shown in the accompanying alignment chart. 

8. Seal trimmer screw of C105 and the brass cores in the coils 
L114, L112, L109, L119, L116, L127 and L124,Fig.11, with wax 
to prevent detuning. Seal the tuning screws in trimmers C104, 
C106 and C108, Fig. 10, with glue. Reconnect the jumper on the 
R-F tuner terminal board and connect the transmission line to 
R-F tuner input transformer. Mount the rear R-F tuner shield. 

9. For over-all alignment check see page b. 
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(a) Set generator sweep width to 10-15 mc. R-F Alignment Chart 
(b) Signal input point at r-f tuner input transformer, T100. 
(c) Observe response curve at test point "A," Fig. 10, through 10,000-ohm resistor. Connect test equipment ground lead to r-f 

tuner chassis. 
(d) Adhere to following order when performing a complete alignment. 
(e) When following the procedure below, an attempt should be made to obtain the indicated ideal response curves. Minor deviations 

from the ideal curves may occur, the maximum limits of "tilt" and/or band width being shown in the "Remarks" column. 

Step 

10 

11 

12 

Receiver 
and 

Sweep 
Generator 
Channel 

Marker 
Generator 
Frequency 
MC 

Adjust Remarks 

No. 13 211.25 
215.75 

C104, C105 and C108 (Fig. 10 and 11) for maximum gain and 
proper band width of 4.5 mc to obtain curve "A"; limits 
shown in last column. 

No. 12 205.25 
209.75 

No. 11 199.25 
203.75 

No. 10 193.25 
197.75 

No. 9 187.25 
191.75 

No. 8 181.25 
185.75 

No. 7 175.25 
179.75 

No adjustments; check 
tracking; obtain curve 
"A"; limits shown in 
last column. 

A 

Ideal curve 

No. 6 83.25 
87.75 

L112, Lne, L119 and 
L127, Fig. 11, for maxi-
mum gain, optimum curve 
flatness and 4.5 mc 
bandwidth; see curve "B" 

No. 5 77.25 
81.75 

No. 4 67.25 
71.75 

No adjustments, check 
tracking; see curve "B" 

No. 3 61.25 
65.75 

L109, L116 and L124,Fig. 
11, for maximum gain and 
optimum curve flatness. 
See curve "B" 

No. 2 55.25 
59.75 

No adjustments, check 
tracking; see curve "B" 

Retune C108 and/or redress L122 
(Fig. 13) for proper tracking; see note 
4; C105 controls band width, C104, 
C106 and C108 brings circuit into 
resonance. 

Sound Picture 
Carrier carrier 

25% down 25% down 
Tilt Limit Curves 

Ideal curve See note 6. 

- E-

75% 

25% 25% 

- F- K-121.13 

Wide Narrow 
limit limit 
Bond Width Limit Curves 

TO B t 
OSCILLATOR 

CI26 CI27 CI25 

FILAMENT 

-119J99 

B + 160V B + 250V AGC 
ORANGE RED WHITE 

Fig. 14. R-F Tuner, Terminal Board 

OSCILLATOR ALIGNMENT 

GENERAL-Two methods of oscillator frequency adjustment are 
given below. The first method uses a transmitting station for the 
adjustment while the second method uses a sweep generator to 
align the oscillator coils. 

A. "On Station Signal" Alignment 

R-F and video I-F alignment must be correct before attempting 
oscillator alignment. An operating transmitting station is needed 
for each one of the coils being adjusted. Tune in the station start-
ing with the higher channels and adjust the tuning screws for all 
available stations so that with the fine tuning control in the full 
clockwise position, audio is just visible in the picture. Then, 
check to see that best picture response on all channels takes 
place approximately in the center of the oscillator tuning range. 

B. Sweep Mignment 

1. R-F and video I-F must be properly aligned before align-
ing the oscillator. 

2. Connect a 3-volt battery to the AGC terminal of the R-F 
tuner, see Fig. 14, with the positive lead of the battery connected 
to the main chassis. 

3. Disconnect the 300-ohm transmission line from the antenna 
terminals to the R-F terminals and connect the sweep generator 
to the R-F tuner terminals as described in note 2 on page 4. 

4. Set the fine tuning knob 180° turn) from the counter-
clockwise limit of its rotation, i.e. rotate the fine tuning knob 
counterclockwise to the end of its travel, then turn the fine 
tuning control knob 180° (M turn) clockwise. This setting of the 
fine tuning control should be maintained for all oscillator adjust-
ments. 

5. Make the indicated adjustments so that the picture carrier 
marker for the channel falls at 50% on the high frequency side of 
the response curve. 

LI35 

CHANNEL 13 
STEP C 

1.134 
CHANNEL 12 
STEP 14 

LI34  
CHANNEL II 
STEP 15  

LI34 
CHANNELIO 
STEP 16 

LI34  

CHANNEL 9 
STEP 17 

CON V. 
V3 

OSCILLATOR ALIGNMENT CHART 

Sweep Generator Sweep Width 10-15 MC 

CHANNEL 8 
STEP 18 

7101 

LI34 LI34 LI33 

CHANNEL 7 
STEP 19 

CHANNEL 6 
STEP 20 

Fig. 15. Oscillator Adiustments 

C118 
TUNING 
CONTR L 

CHANNEL 2 
STEP 24 

CHANNEL 3 
STEP 23 

CHANNEL4 
STEP 2 

CHANNEL 
STEP 21 

',ea» 

Receiver 
Step and 
No. Marker 

Position 

Marker 
Generator 
Frequency 

13 No. 13 211.25 MC 

14 No. 12 205.25 MC 

15 No. 11 199.25 MC 

16 No. 10 193.25 MC 

17 No. 9 187.25 MC 

18 No. 8 181.25 MC 

19 No. 7 175.25 MC 

20 No. 6 83.25 MC 

21 No. 5 77.25 MC 

22 No. 4 67.25. MC 

23 No. 3 61.25 MC 

24 No. 2 55.25 MC 

Signal 
Input 
Point 

Observe 
Response 
Curve at 

Adjust 

Antenna 
terminals 

(see Note 3) 

Junction of 
L256, R292, 
L268 thru 
10K ohms 

and 
chassis 

L135 Channel No. 13 oscillator adjustment. 

L134 Channel No. 12 oscillator adjustment. 

L134 Channel No. 11 oscillator adjustment. 

L134 Channel No. 10 oscillator adjustment. 

L134 Channel No. 9 oscillator adjustment. 

L134 Channel No. 8 oscillator adjustment. 

L134 Channel No. 7 oscillator adjustment. 

L133 Channel No. 6 oscillator. adjustment. 

L132 Channel No. 5 oscillator adjustment. 

L131 Channel No. 4 oscillator adjustment. 

See 
Note 

L130 Channel No. 3 oscillator adjustment. 

L129 Channel No. 2 oscillator adjustment. 

1, 2, 3, 
4, 5 
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MODELS 17T10, -UHF, 17Th, -UHF, 17T12, -UHF, 21T2 

VIDEO I-F ALIGNMENT 
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Fig. 16. R-F Tuner with Switch Wafer Wiring 

P 79J 379 

NOTES: 

1. Connect a 3-volt bias battery from the junction C284, 
R288 and picture control, R284 to chassis, see Fig. 27. 

2. Set channel switch to Channel No. 11 and turn Fine Tuning 
control to the counterclockwise stop. 

3. The noise canceller V12 should be biased off during align-
ment by rotating the Picture Stabilizer at the rear of the receiver 
to the counterclockwise stop. 

4. The sweep generator should be properly terminated in its 
characteristic impedance. Couple the signal to the point of input 
through the capacitor specified and adjust signal input to give a 
video response curve of volts. 

VIDEO I-F 

5. In most cases it is only necessary perform an over-all 
alignment of the video i-f to obtain the final curve. L251 will 
adjust the marker 42.5 mc of the audio or low-frequency side of 
the response curve; coil L266 will adjust the marker 45.75 mc of 
the video or high-frequency side of the curve. T101 and L254 
should be adjusted simultaneously to obtain maximum gain and 
flatness of the curve, see Fig. 17. Then L266 is readjusted to give 
the final curve as in step 5. 

6. It is necessary to detune the i-f coils by shorting as noted 
in the alignment chart to prevent the coil preceding the signal 
input point from influencing the response curve. 

7. It is important that the cores of all coils, including traps, 
be tuned on the outside of their respective coils. 

ALIGNMENT 

(a) SWEEP GENERATOR FREQUENCY 40 TO 50 MC. 
(b) OBSERVE RESPONSE CURVE AT JUNCTION L256, R292, AND 1.268 THROUGH 10,000 OHMS RESISTOR AND CHASSIS. 

Step 
Marker 

Generator 
Frequency 

Signal Points Between 

1 47.25 MC 

Adjust Remarks 

Test Point "A" on head-end thru 
100 mmf capacitor and head-end 
chassis. 

Cores of L265 and L267 for mini-
mum output at 47.25 MC. 

Make this adjustment with high 
scope gain. 

2 
42.50 MC 
44.10 MC 
45.75 MC 

V6 grid (pin 1) thru .01 mf capaci-
tor and chassis; short L266. 

Core of L254, 
3rd- if for proper 
curve. 

3 
41.25 MC 
42.50 MC 
45.00 MC 
45.75 MC 

V5 grid (pin 1) thru .01 mf capaci-
tor and chassis, short L251 and 
remove short on L266. 

Core of L266, 
2nd i-f for prop-
er curve. 

4 

5 

41.25 MC 
42.50 MC 
45.00 MC 
45.75 MC 
47.25 MC 

V4 grid (pin 1) thru .01 mf capaci-
tor and chassis, remove short on 
L251. 

Test Point "A" on head-end thru 
100 mmf capacitor and head-end 
chassis. 

Core of L251, 
1st i-f for proper 
curve. 

Core of T201, 
T101 and L254 

4 

41.25 

'• • 

•5.75 

41.25 mc-Marker should be at 7% 
with 45.0 mc marker at 100%. 
45.75 mc marker may vary between 
the limits 25% and 35% (nominal 
30%). 42.5 mc marker may vary 
between 50% and 90% (nominal 
70%). Peak of the curve should 
approximately equal 150% referred 
to the 100% 45 mc marker. 

OVER-ALL ( RF-IF) ALIGNMENT CHECK 
A receiver which has been properly R-F aligned and I-F 

aligned must not be considered as a properly aligned receiver 
until the over-all check and adjustments have been made. 
Because the converter grid and cathode are utilized as a detector 
diode in the R-F alignment process, a certain degree of "tilt" or 
R-F detuning will occur. The only method of determining the 
degree of introduced "tilt" and the correction thereof must be 
done by observing the over-all curve. 

In general, a receiver which has been properly R-F aligned 
will display an over-all curve (antenna to diode) which will 
duplicate the I-F system curve, since the major portion of the 
receiver selectivity occurs in the I-F system. It is to be expected, 
however, that minor variations in the over-all curve will occur 
when checking each of the various channels. 
The procedure given here is quite simple, and assures opti-

mum picture detail and receiver sensitivity. After the receiver 
has been properly aligned according to the data given for R-F 
and I-F alignment, proceed as follows: 

a. Couple R-F sweep and channel marker signals to antenna 
input terminals.  

b. Connect oscilloscope to junction of L256, R292 and L268 
through 10,000 ohms, see Fig. 27. 

c. Sweep each channel, starting with channel # 13, and observe 
resulting curve. Adjust the Fine Tuning control so that the 
resulting sound and picture I-F markers fall in the approximate 
positions shown in Fig. 17. 

d. Should the observed curve not agree with that shown in 
Fig. 17, the following adjustments should be made: 

I. On channels 7-13, adjust C108 
(Fig. 10) to produce desired 
curve shape and amplitude. 
CAUTION: Do not move C108 
adjustment core more than three 
turns in either direction-usually 
one turn will suffice to produce 
the desired curve compensation. 

II. On channels 4, 5 and 6 adjust 
L127 for proper curve compensa-
tion if required (Fig. 11). 

Fig. 17. Over-all Curve III. On channels 2 and 3 adjust L124. 

© John F. Rider 
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AUDIO I-F ALIGNMENT 

1. Feed a 4.5 mc signal with a 500 kc sweep and adjust for 
proper response curve as indicated in the chart. 

2. Keep the input signal of the sweep generator low enough 
so that limiting does not take place, otherwise the response curve 
will broaden out, preventing correct adjustment. Check by 
increasing the output of the generator: the response curve should 

increase in amplitude. 
3. An alternate method to the visual alignment is the sound 

output method using an operating television station, preferably 

(a) 
(b) 

vis 
IX2A 

v REV 

J401 
RA,C,0 

TRAP ADJUSTMENTS 

Alignment of L106 I-F Trap ( R-F Tuner) 

The trap, L106, Fig. 10, is for the purpose of removing any 
frequency in the i-f range which may cause interference and it 
should be aligned for minimum interference. 
The trap, L106, may be aligned by tuning for minimum i-f 

channel interference pattern on the screen. 
If the interference frequency is known, L106 may also be 

aligned for minimum interference as outlined below. 
1. Connect 3 volts bias from the AGC line on head-end 

terminal board, Fig. 14, to chassis. Connect the positive of the 
Fig. 18. Tube and Trimmer bias battery to chassis. 

Location 2. Use an accurate marker generator to furnish marker of 
the same frequency as the interfering frequency. 

when transmitting tone modulation during test pattern 

mission. 
(a) Tune the receiver for best detail. 
(b) Set the picture control to give reduced contrast 

using a resistor pad in the antenna circuit. 
(c) Adjust transformer T401 and primary of T402 for 

mum sound output. 
(d) Adjust the secondary of T402 for best quality 

reception and for minimum buzz in the output. 

AUDIO I-F ALIGNMENT CHART 

MARKER GENERATOR FREQUENCY 4.5 MC 
SWEEP GENERATOR FREQUENCY 4.5 MC 500 KC 
KEEP SIGNAL BELOW LIMITING LEVEL OF RECEIVER. 

Connect the scope to view the response curve at output of the 
video detector. 

Use a sweep generator with its center frequency set approxi-
mately at the interference frequency. 

3. Do not tune L106 so it will attenuate Channel No. 2. 
4. Use the GE-ST8A balanced adapter and a 3-foot piece 

of 300-ohm transmission line to couple the r-f sweep to the 
antenna terminals of the receiver, to properly match the input 
impedance of this receiver. 

If the shape of the response curve changes when you grasp the 
300-ohm transmission line, a resistor pad, as shown in Fig. 9, 
should be inserted at the head-end antenna terminals. In most 
cases as you grasp the 300-ohm transmission line the amplitude 
of the response curve will decrease, the shape will not change. 

L106 ALIGNMENT CHART 

Marker 
Frequency 

Sweep Frequencies 
and Input Points 

Observe Response 
Curve at 

Channel 

Switch Setting 
Adjust See Note 

Interference 
frequency 

40 to 50 MC to an- 
tenna terminals 

Junction R292, L256 
and L268 

2 Core of L106 for mini- 
mum amplitude of curve 
at marker. 

1, 2, 3, 4 

trans-

or by NOTES: 
This trap is used to remove 4.5 mc audio i-f from the video 

maxi- amplifier which shows up in the picture as a cross-hatch pattern. 
This trap will very rarely require adjustment. If adjustment is 

audionecessary, proceed as follows: 
1. The trap (L260, C271) is adjusted for minimum amplitude 

L260 ALIGNMENT CHART 

Step 
No. 

Signal Input 
Points Between 

Observe Response Curve at Adjust 

1 

2 

3 

4 

Pin 1 of V17 thru .01 mf 
capacitor and chassis 

Junction of R404, C404, 
and secondary of T401 
thru 10 K-ohm resistor 
and chassis. 

Primary and secondary of T401 
for max. amplitude and symme-
try of curve. 

Pin 1 of V18 thru .01 mf 
capacitor and chassis 

Junction of R408, C411, 
and R411 thru 10 K-ohm 
resistor and chassis. 

Secondary of T402 to place zero 
beat of 4.5 mc marker and sweep 
at the cross-over of the curve 
and base line. 

Primary of T402 for equal ampli-
tude of the positive and negative 
peaks with a straight line con-
necting these peaks. 

Secondary of T402 to place zero 
beat of 4.5 mc marker at cross-
over point of curve and the base 
line. 

Recheck alignment of Step 4 on operating station as in Note 3. 

' -/,. —I• 

I-

ADJUSTMENT OF VIDEO AMPLIFIER 4.5 MC TRAP 
(L260) 

of the 4.5 mc marker. Use a detector network as shown in Fig. 19, 
connected from junction of L271 and C275 to chassis to detect 

the signal. 
2. Adjust the Vertical Hold control to remove the vertical 

pulses from the response curve. 

(a) Marker Generator Frequency 4.5 MC. 
(b) Sweep Generator Frequency 4.5 MC -el MC. 

Signal Input 
Points Between 

Signal 
Oscilloscope 

Junction L256, R292, L268 
and chassis thru .01 mf ca-
pacitor. 

Across 100 K-ohm resistor 
as shown in Fig. 19. See 
Note 1. 

Adjust 

L260 for min. amplitude of 
4.5 mc marker. Increase 
scope gain. 

11964 

See 
Note No. 

1, 2 

TO 
RECEIVER 

Fig. 19. Detector Network 

TO VERTICAL 
INPUT OF SCOPE 

John F. Rider 
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Fig. 23. UHF- 103 Tuner Assembly 

Installation 
The tuner unit consists of a turret tuner and a power unit 
mounted to a base plate, see Fig. 23. The tuner is switched from 
the front of the receiver by means of a switch knob or knob ring 

TO which engages a crown gear, see Fig. 24. The movement of knob 
L138 is transferred to the turret tuner by means of an extension shaft 

and coupling. 
The tuner is held in place in front by a locating plate and 

R253 TO locating pin and in the rear by a rear bracket fastened to the 
tool< rzol cabinet. 
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UHF Tuner Adjustments 

UHF 
KNOB RING 

UHF 
SELECTOR 
SWITCH KNOB 

General 
The UHF Tuner, as shipped from the factory, has its output 
stage tuned to Channel No. 5, to which the television receiver 
must be tuned. This output stage may need realignment for 
Channel No. 6 operation for reasons given below. The actual 
realignment is very simple and can be done without the use of 

test equipment. 
The service technician must individually adjust each of the 

three UHF positions for operation upon the local active UHF 
channels. This may be done without the use of special test 
equipment. The tuning ranges of the three UHF positions are 
all identical and cover the entire UHF spectrum. 

UHF—I-F Adjustments 
Before making the I-F adjustments it will probably be more 
convenient to remove the tuner unit from the cabinet. 
The I-F preamplifier in the UHF Tuner has been factory-

aligned to Channel No. 5. If there is a station operating on 
Channel No. 5, the Tuner I-F preamplifier should be adjusted to 
function on Channel No. 6. For example, it is not desirable to 
convert the UHF signal to Channel No. 5 if there is a strong 
television station operating on Channel No. 5 in your area. It is 
quite obvious that if the VHF station signal on Channel No. 5 
is fairly strong, it will be picked up by the television receiver 
even when the Tuner is operating and thereby impairing the 
quality of the UHF picture. 
To readjust the preamplifier for operation on Channel No. 

6 instead of No. 5, as shipped from the factory, proceed as 

follows: 
(a) Turn core "A" (see Fig. 25) approximately three turns 

counterclockwise. 
(b) Turn core "B" approximately two and a half turns counter-

clockwise. 
The UHF Tuner is now ready for operation on Channel No. 6. 

••1 Let MOO ncintns 
•Ruarseca. Of« IS Mèdr« CTCD D.KCTU 

Fig. 25. UHF Adjustments 

UHF Channel Adjustments 
Notes: 

(a) Always allow approximately 15 minutes warm-up time 
before proceeding with the adjustments. 

(b) Set the Tuner knob ring to "UHF-1" position and the 
television receiver channel selecto: knob on either Channel 
No. 5 or No. 6 according to preceding information. Set 
the Fine Tuning control on the television receiver to the 
middle of its range. 

© John 1. Rider 
MODELS 17T10, -UHF, 17T11, -UHF, 17T12, -UHF, 21T2 



MODELS 17T10, —UHF, 17T11, —UHF, 17T12, —UHF, 21T2 
ALIGNMENT PROCEDURE . 

1. Turn ne oscillator tuning core (see Fig. 25) fully counter-
clockwise. 

2. From this "starting point," gradually turn the oscillator 
tuning core clockwise into the coil until a UHF picture and ac-
companying sound signal are received. While turning the os-
cillator core clockwise into the coil, two strong picture responses 
may be noticed. However, the first response to be noted while 
turning the core clockwise from its maximum counterclockwise 
position is the iesponse to be used. Be careful not to exert any 
pressure when turning the core into the coil, to avoid any damage 
to the coil. 
3. Adjust the R-F tuning core for maximum picture signal. 
4. The oscillator tuning core should now be readjusted so that 
the Fine Tuning control on the television receiver will permit 
tuning slightly into accompanying audio bars or "beats." Be 
sure that you can tune away from any adjacent channel inter-
ference. 
5. The Tuner is now aligned for operation on one UHF channel. 
Repeat steps 1 to 4 on the two remaining UHF positions, if more 
than one UHF channel is available in your area. 

UHF-103 CIRCUIT DESCRIPTION 
Refer to diagram, Fig. 27, page if. 
Conversion of UHF to VHF is achieved by mixing the incom-

ing UHF signal with a signal which is generated by a local high-
frequency 6AF4 oscillator. This mixing takes place in a 1N72 
crystal diode, the output of which is amplified by the low-noise 
6BK7 cascode amplifier. The output of this amplifier is then 
link-coupled to the television receiver antenna terminals. 
Two antenna inputs are provided; one for the VHF antenna 

and one for the UHF antenna. Switches Si and S2 are mechani-
cally ganged with the UHF coil plate. The switch, Si permits 
switching of the VHF receiver antenna input lead to either the 
VHF antenna directly, or to the Translator output link. 
On the VHF position, switch S2 un-shorts R11. Thus, a small 

amount of current is permitted to flow through the tubes, even 
while on the VHF position. 

In the UHF-1 position, as shown, the signal is fed into the 

input circuits consisting of CI, C2, C3, C4 and Li. Li is a wave shorted shorted line, the electrical length of which is varied by 

adjustment of the shorting core. For mechanical convenience, 
this 14-wave line is wound into a spiral form and should not be 
considered as a conventional "coil." 
The values of Cl, C2, C3, C4 are chosen so that the input 

circuit impedance closely approximates 300 ohms across the 
UHF band, while the impedance at the junctions of Cl and C4 
and the ends of the transmission line Li, is very high—in the 
order of several thousand ohms. C7, C8, L7 and L8 maintain 
accurate balance of the input circuits. C9 and the 1N72 diode 
are tied in series across the line. Their midpoint is used for ex-
traction of the VHF converted signal as well as for injection of 
the local UHF oscillator signal. C9 is critical in value since to-
gether with the diode it also affects the balance of the line. 
The oscillator, a 6AF4 tube, is connected in an ultra-audion 

oscillator circuit. Its plate voltage is "shunt-fed" through L17 
which presents a high impedance at frequencies above approxi-
mately 250 mc. The oscillator tank circuit, L2, is also a tunable 
shorted 1/4-wave line. Oscillator output is taken from the cathode 
circuit across LI4 and coupled through C11 into the 1N72 diode. 
L9 furnishes the d-c return path for rectified diode current, 

while C18 resonates with other circuit constants to the VHF 
output frequency. The converted UHF signal is coupled through 
C19 into the cascode 6BK7 amplifier. 

This amplifier consists of two stages. The first stage is a con-
ventional triode, grounded-cathode stage, whose input circuit 
is tuned to the VHF frequency, (approximately 79 to 85 mc). 
The cathode circuit, consisting of RI and C20, is only used to 
obtain d-c bias. L12 is a high-impedance, shunt- fed R-F choke. 
The output of the first stage is capacity-coupled into the second 
triode which is a grounded-grid amplifier. In the cathode of the 
second stage is connected a conventional bias resistor, R4, and 
its R-F bypass capacitor, C23. L11 provides the d-c cathode return 
through Ti to ground and also provides neutralization of the 
first triode stage to prevent it from oscillating. This neutralizing 
coil is somewhat critical in value and must, if damaged, be re-
placed by a proper coil if the low-noise advantages of this cir-
cuit are to be maintained. 

SERVICING THE UHF-103 TUNER 
Before replacing components check first the tubes. Check to 

see that the oscillator is working properly: the voltage on test 
point (see Fig. 25) should read — 4 volt as measured with VTVM. 
With the exception of the oscillator socket, the components 

thpreon and the UHF coils, the replacement of components in the 

tuner is comparatively simple, requiring no special considerations 
other than the usual lead dress precautions common in VHF 
practice. However, because of the small size of most components 
be sure to prevent overheating of components by using a small 
soldering iron. 
The oscillator circuit wiring and the UHF coils are critical 

and require s.pecial attention. 
Replacement of Oscillator Tube Socket 

I. Remove the coil turret assembly by loosening the four 
set screws in the long coupling (Fig. 23) and the one set screw in 
the short coupling. Then, by lifting the detent roller and turning 
the assembly so one of the detent slots matches the bracket 
screw, the turret can be slid out of the unit. 

2. Unsolder all connections to the V-shaped contactor board. 
Remove contactor board from the assembly by removing the 
one Phillips-head screw. 

3. Carefully unsolder the components to the tube socket, 
not disturbing their position any more than necessary. 

4. Drill out the two rivets holding the detent roller bracket. 
After removing this bracket the oscillator tube socket can be 
removed. 

5. When reinstalling new socket be sure to place components 
in the original position (see Fig. 26). Positioning is so critical 
that it is not advisable to wiggle the tube back and forth when 
removing or inserting it but to pull or push it straight from the 
socket. 

Replacement of UHF Coils 
1. Remove small spring split washer (Truarc clip) on turret 

shaft that holds textolite coil bracket. To facilitate this operation 
a set of Truarc pliers should be used which may be obtained at 
your General Electric dealer (order number WH 50 x 58). 

2. After removing old coil solder new coil assembly in place 
with the coil leads in their normal position. Flow the solder 
between the lead and the contact, making sure that the iron 
does not put any stress on the lead which might deform it. 
The tuning cores for the coils are of different sizes and are 

selected to fit the coils. Therefore, do not interchange cores from 
one coil to another. Coils are supplied from the factory complete 
with their cores; be sure to replace as such. 

3. With proper care it is possible to replace coil without 
removing coil bracket. Bend carefully the textolite plate upward 
just above the coil to be removed. Push the coil to the right until 
the top of the coil clears the retaining hole. 

4. Gently release the textolite plate, and while holding the 
coil in this cocked position, apply the soldering iron to the two 
coil terminals simultaneously. As soon as the solder melts tilt the 
coil still further to the right and remove it. Wipe the contacts 
clean of all solder. 

5. When replacing new coil bend textolite plate gently up-
ward and put the new coil into position, being careful not to 
even slightly bend the coil leads in any direction. This precaution 
is very important as poor frequency stability will probably result 
if it is not followed. In soldering the new coil leads in place use 
the same precaution as outlined above. 
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MODELS 17T10, -UHF, 17T11, -UHF, 17T12 -UHF 21T2 
COMPLETE LIST OF TV CHANNEL FREQUENCIES 

CHANNEL 
NO. 

FREQUENCY 
RANGE MC 

PICTURE 
CARRIER MC 

SOUND 
CARRIER MC 

2 
3 
4 
5 
6 

7 
8 
9 
10 
11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 

54-60 
60-66 
66-72 
76-82 
82-88 

174-180 
180-186 
186-192 
192-198 
198-204 

204-210 
210-216 
470-476 
476-482 
482-488 

488-494 
494-500 
500-506 
506-512 
512-518 

518-524 
524-530 
530-536 
536-542 
542-548 

548-554 
554-560 
560-566 
566-572 
572-578 

578-584 
584-590 
590-596 
596-602 
602-608 

608-614 
614-620 
620-626 
626-632 
632-638 
638-644 

55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 

205.25 
211.25 
471.25 
477.25 
483.25 

489.25 
495.25 
501.25 
507.25 
513.25 

519.25 
525.25 
531.25 
537.25 
543.25 

549.25 
555.25 
561.25 
567.25 
573.25 

579.25 
585.25 
591.25 
597.25 
603.25 

609.25 
615.25 
621.25 
627.25 
633.25 
639.25 

59.75 
65.75 
71.75 
81.75 
87.75 

179.75 
185.75 
191.75 
197.75 
203.75 

209.75 
215.75 
475.75 
481.75 
487.75 

493.75 
499.75 
505.75 
511.75 
517.75 

523.75 
529.75 
535.75 
541.75 
547.75 

553.75 
559.75 
565.75 
571.75 
577.75 

583.75 
589.75 
595.75 
601.75 
607.75 

613.75 
619.75 
625.75 
631.75 
637.75 
643.75 

CHANNEL 
NO. 

FREQUENCY 
RANGE MC 

PICTURE 
CARRIER MC 

SOUND 
CARRIER MC 

43 
44 
45 
46 
47 

48 
49 
50 
51 
52 

53 
54 
55 
56 
57 

58 
59 
60 
61 
62 

63 
64 
65 
66 
67 

68 
69 
70 
70 
72 

73 
74 
75 
76 
77 

78 
79 
80 
81 
82 
83 

644-650 
650-656 
656-662 
662-668 
668-674 

674-680 
680-686 
686-692 
692-698 
698-704 

704-710 
710-716 
716-722 
722-728 
728-734 

734-740 
740-746 
746-752 
752-758 
758-764 

764-770 
770-776 
776-782 
782-788 
788-794 

794-800 
800-806 
806-802 
812-818 
81.8-824 

824-830 
830-836 
836-842 
842-848 
848-854 

854-860 
860-866 
866-872 
872-878 
878-884 
884-890 

645.25 
651.25 
657.25 
663.25 
669.25 

675.25 
681.25 
687.25 
693.25 
699.25 

705.25 
711.25 
717.25 
723.25 
729.25 

735.25 
74L25 
747.25 
753.25 
759.25 

765.25 
771.25 
777.25 
783.25 
789.25 

795.25 
801.25 
807.25 
813.25 
819.25 

825.25 
831.25 
837.25 
843.25 
849.25 

855.25 
861.25 
867.25 
873.25 
879.25 
885.25 

649.75 
655.75 
661.75 
667.75 
673.75 

679.75 
685.75 
691.75 
697.75 
703.75 

709.75 
715.75 
721.75 
727.75 
733.75 

739.75 
745.75 
751.75 
757.75 
763.75 

769.75 
775.75 
781.75 
787.75 
793.75 

799.75 
805.75 
811.75 
817.75 
823.75 

829.75 
835.75 
841.75 
847.75 
853.75 

859.75 
865.75 
871.75 
877.75 
883.75 
889.75 

PRODUCTION CHANGES 

1. Vertical Sweep Circuit (Models 17T10-T11-T12 only). 

(a). To reduce height changes with différent settings of the 
Brightness control, R276, the resistor in the cathode of 
the picture tube was changed from R289, 150,000 ohms 
(URD-101) to R277, 220,000 ohms (URD-105). 

(b). To eliminate compression at the top of the picture, the 
resistor across the vertical output transformer, T302, was 
changed from R330, 82,000 ohms (URD-095) to R374, 
180,000 ohms, (URD-103). 

2. Horizontal Sync Circuit (Models 17T10-T11-T12 only). 

To improve horizontal sync stability under various conditions 
of signal strength levels, the feed-back resistor connected from 
the grid of the horizontal oscillator (V13B) to the discriminator 
(V12) plate was changed from R279, 180,000 ohms (URD-103) 
to R390, 330,000 ohms (URD-109). 

© John Ir. Rider 

3. Vertical Output Circuit. 
To improve the vertical linearity, the vertical output tube 

was changed from 25L6-GT to 25W6-GT. These tubes are inter-
changeable and no change in tube socket wiring was necessary. 
4. UHF- 103 in Metal Cabinet 17T10, 21T2 
When the UHF- 103 Tuner is installed in a metal cabinet-type 

receiver, there is a tendency for the cabinet to induce horizontal 
sync pulses into the vertical system. The condition is recognized 
by the fact that the vertical sync is weak and unstable. 
To eliminate this trouble, connect a .01 mf. 600 y molded 

paper capacitor between the front control apron and chassis. 
A convenient location for this capacitor is on the right-hand 

side of the chassis looking at the front. Connect one lead of the 
capacitor to the center ground lug of the existing terminal board 
and the other lead to a soldering lug to be mounted under one 
of the screws fastening the front chassis mounting foot. 

PARTS LIST MODELS 17710-T11-T12, 2172 

Cat. No. Symbol Description 1 List 
Price 

CAPACITORS 

Paper 

•RCC-016 C25I, 377 .5 mf., 200 y   $0.60 
RCC-059 C422 .005 mt., 1000 v. . .40 
*RCC-102 C132, 308. .05 mf., 600 v.....40 

312, 359 
•RCC-105 C268, 273, .05 mf., 200 v......25 

375 
•RCC-112 C355 .06 mf., * 10%, 600 v.. .45 
•RCC-113 C307 .02 mf., * 10%, 600 v..   .40 
RCC-114 C385 .08 mf., 600 v  .40 
RCC-115 C316 .0012 mf., * 10%, 600 v  .30 
'RCN-018 C354 .30 
RCN-025 C36I .01 mf., * 10%, 600 v , 

(molded)  .35 
•RCN-031 C275 .1 mf., 600 v. (molded)...   .70 
•RCN-033 C365. 367 1800 mmf., * 10%, 600 v. . .35 
•RCN-034 C362 3900 mmf., * 10%, 600 v  .35 
•RCN-035 C376 500 mmf., 20,000 y  2.50 
RCN-044 C318 .022 mf., 1000 v. (molded)  .60 
•RCN-060 C293, 309 .0022 mf., 600 v.... .. .35 
•RCN-062 C292, 320 1000 mmf., * 10%, 600 v., 

(molded)  .40 
•UCC-035 C411 .001 mf., 600 v  .... .25 
•UCC-036 C412 .002 mf., 600 v  .. .25 
•UCC-037 C418 .003 inf., 600 v  .... . .25 
•UCC-039 C295 .005 mf., 600 y  .25 
•UCC-042 C358 .03 mf., 600 v.... .... .30 
•UCC-048 C374, 380, .1 mf.. 600 v......45 

421 
•UCC-050 C277, 294 .2 mf., 600 v..... .55 

Electrolytic 

•RCE-090 C315, 410 1 mf., 50 v. ......... .   1.20 
•RCE-110 C451 300 mf., 150 y   3.50 
•RCE-118 C379, A, 10 mf., 450 v., 40 mf., 300 v. 

B, C 10 mf., 150 y   3.10 
•RCE-140 C465 125 mf., 350 v.... 4.60 
•RCE-141 C3Il 30 mf., 300 v.. . 2.10 
•RCE-142 C431, A, B 20 mf., 300 v., 100 mf., 75 y 2.65 
•RCE-143 C464 150 mf., 300 v.... . 4.60 

Mica and Ceramic 

•RCN-027 C112A, 13 800-800 mmf., ceramic... 
•RCN-029 C265 9 mmf., 500 v., silver mica  .35 
•RCN-047 C401A, B 4000-4000 mmf., dual, 450 v , 

ceramic  .65 
•RCN-055 C113 3.9 mmf., mica  .25 
•RCU-294 C360 680 mmf., 500 v., mica, . 

*20% ..... - . .35 
•RCU-299 C356 130 mmf., * 5%, 800 v., 

mica ....... .. . .35 
•RCU-300 C369 6 mmf., * 25%, 1500 v., 

mica .45 
RCU-305 C314 12 mmf., 1500 v., mica, 

-10% ........ .... .45 
RCU-309 C383 220 mmf.  
RCU-310 C321 12 mmf., 1000 v... ....   

•RCW-3014 C256. 262, 5000 mmf., 450 v., ceramic  .25 
287, 288, 
289, 291, 
368, 403, 
406, 409, 
413, 414. 
417, 425, 
432, 461 

•RCW-3027 C111 680 mmf., ceramic ......90 
•RCW-3037 C101, 109, 800 mmf., 500 v., ceramic. .25 

115, 116, 
120, 121, 
122, 125, 
126, 127, 
284, 285, 
286 

•RCW-3045 C110, 123 680 mmf., ceramic. . .. .30 
•RCW-3046 C117 1.5 mmf., * 10%, ceramic  .60 
•RCW-3057 C128 5 mmf., = 5%, ceramic .. .25 
•RCW-3066 C129, 130 10 mmf., * 5%, ceramic... .25 
•RCW-3074 C114 12 mmf., * 5%, ceramic... .25 
•RCW-3076 C131 15 mmf., * 10%, ceramic  .25 
•UCG-002 C274 6 mmf., 500 v., mica, * 25% .25 
•UCG-1005 C103, 119. 5 mmf., * 5%, silver mica, 

255, 267 500 v.  .35 
•UCG-1012 C280, 370 22 mmf., * 10%, 500 v., sil-

ver mica  .35 
•UCG-1020 C462 47 mmf., * 10%, 500 v., sil-

ver mica 
•UCG-2004 C260 10 mmf., * 10%, 500 v., sil-

ver mica  ... . . .25 
•UCG-2010 C270, 405 18 mmf., * 5%, silver mice, 

500 v  .35 
•UCG-202I C281 51 mmf., * 5%, silver mica, 

500 v.  .30 

Cat. No. Symbol Description List 
Price 

Mica and Ceramic ( Cont'd) 

•UCG-2030 

•UCU-028 

•UCU-036 

•UCU-532 
•UCU-1044 

•UCU-1528 

•UCW-2004 

C408 

C357, 404 

C456 

C278, 279 
C304, 353, 

363 
C271 

C407 

120 mmf., * 5%, silver mica, 
500 v.  

100 mmf., 500 v., mica, 
*20% • . 

220 mmf., 500 v., mica, 
*20% 

150 mmf., 1500 v., mica 
470 mmf., * 10% 500 v. 

mica  
100 mmf., * 10%, silver 

mica, 500 v.  
10 mmf., * 5%, ceramic, 500 

v. 

$0.30 

.25 

.30 

.30 

.30 

.30 

.60 

Trimmers 

•RCY-048 
•RCY-065 
•RCY-066 

•RCY-067 

C108 
C104, 106 
C105 

C118 

1-5 mmf., glass tube type 
20-50 mmf., temperature 
comp.  

8-1.7 mmf., Fine Tuning con-
trol  

.40 

.50 

1.25 

2.00 

RESISTORS 

Carbon 1/2  W. 

•URD-023 
•URD-025 
•URD-027 
•URD-033 

•URD-035 
•URD-037 
•URD-045 
•URD-049 

*URD-051 
•URD-053 
•URD-057 

•URD-061 
•URD-067 
•URD-071 
•URD-073 

•URD-075 
•URD-077 
•URD-079 

•URD-081 

•URD-083 
•URD-085 

•URD-087 
•URD-089 
•URD-091 
•URD-093 
•URD-095 
•URD-097 
•URD-101 
•URD-103 

•URD-105 

URD-109 
•URD-113 

•URD-117 
•URD-121 

•URD-125 
•URD-129 
•URD-133 

•URD-137 
•URD-1061 
•URD-1081 
•URD-1097 

R261 
R252, 257 
R100 
R335, 340, 

401 
R408 
R372 
R117 
R108, 114, 

115, 255, 
260, 264, 
407, 419 

R101, 377 
R269 
R111, 327. 

328 
R110 
R107 
R109 
R104, 112, 

287, 368, 
403 

R118 
R37I 
R102, 116, 
339 

R251, 285, 
291, 411 

R254, 364 
R262, 293, 

295, 362 
R317, 402 
R354, 428 
R290, 404 
R344, 366 
R303. 330t 
R253 
R289t 358 
R355, 

374tt 
R113, 256, 

286 
R390 
R258, 334, 

353, 406, 
431 

R343 
R274, 288, 

356, 357, 
361, 370 

R337 
R268, 329 
R278, 279 

331 
R415 
R292 
R409, 410 
R306, 320, 

405 

82 ohms  
100 ohms  
120 ohms  
220 ohms  

270 ohms  
330 ohms  
680 ohms  
1000 ohms 

1200 ohms. 
1500 ohms..   
2200 ohms.   

3300 ohms.. .. 
5600 ohms. 
8200 ohms ....... 
10,000 ohms.   

12,000 ohms   
15,000 ohms  
18,000 ohms.. 

22,000 ohms.. 

27,000 ohms.. 
3,000 ohms.. .. . 

9,000 ohms.. .   
7,000 ohms  . 
6,000 ohms. 
8,000 ohms. 
2,000 ohms  
00,000 ohms  
50,000 ohms  
80,000 ohms  

20,000 ohms  

30,000 ohms . 
70,000 ohms  

80,000 ohms. 
rreg 

1.5 meg. 
2.2 meg. 
3.3 meg.  

4.7 meg.. 
3,300 ohms, * 5% 
22,000 ohms, * 5% 
100,000 ohms, = 5% .. 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.24 

.24 

.24 

Carbon 1 W. 

•URE-029 
•URE-041 
•URE-049 
•URE-067 

R421 
R325 
R313 
R103 

150 ohms .   
470 ohms.   
1,000 ohms  
5,600 ohms,... 

.17 

.17 

.17 

.17 

PRICES ARE SUGGESTED LIST PRICES AND SUBJECT TO CHANGE WITHOUT NOTICE. 
Resistor value tolerance is * 10% unless otherwise specified. "Model 21T2 only. 
*Parts used on previous receivers. tt17-inch models only.  



PARTS LIST MODELS 17710-T11-T12, 2172 

Cat. No. 1 Symbol 1 Description 1 List Price 
, Cat. No. Symbol Description 1 List Price Cat. No. 1 Symbol 1 List  Description Price 

RESISTORS, 1W CARBON ( Cont'd) COILS AND TRANSFORMERS (Cont'd) MISCELLANEOUS ELECTRICAL (Cont'd) 
•RII-067 INSULATOR - Textolite 

'URE-081 
•URE-089 
•URE-093 
•URE-101 

•URE-113 

R352 
R429 
R363 
R321. 322, 

323, 359, 
360 

R376 

22,000 ohms 
47,000 ohms 
68,000 ohms 
150,000 ohms 

470,000 ohms ... . . 

$0.17 
.17 
.17 
.17 

.17 

"'RLI-100 

•RLI-108 

•RLI-122 

1.260, 
C270, 
271 

1.261 

1.258, 402, 
452, 453, 

COIL-4 mc. video trap 
coil .. . .. .. .. . .... 

CHOKE - Video peaking 
coil, 110 µh., 4.85 ohms 
single coil pi wound  

COIL-Heater choke coil, 
2 ph. 

$1.80 

.45 

.25 

RU-072 

•RII-074 

RII-075 

bushing insulates .5volume 
control shaft from chassis 

INSULATOR-For rear 
apron potentiometers. . 

INSULATOR GUIDE-On 
channel switch bracket. .. 

INSULATOR-Left hand 
control mounting bracket. 

$0.05 

.35 

.15 

.15 

Carbon 2 W. •RLI- 138 
454, 455 

1.270, 354 CHOKE-10 ph., in hori- 
zontal sweep output circuit .25 

RU-076 

•RJC-015 P402 

INSULATOR-Right hand 
control mounting bracket. 

PLUG-Single connector 
.15 

•URF-055 
•URF-061 
•URF-065 
•URF-067 
•URF-079 
•URF-091 

R345 
R386 
R272 
R296 
R270 
R373 

1,800 ohms  
3,300 ohms . . 
4,700 ohms  
5,600 ohms.   
18,000 ohms .   
56,000 ohms .   

.25 

.25 

.25 

.25 

.25 

.25 

•RLI-144 

•RLI-145 

"'RLI-152 
•RLI-154 

•RLI-159 

I.137 

I.136 

I.141 
I.138, 139 

I.106 

CHOKE-.56 ph., heater 
choke for V2 and V3. _ . .. 

CHOKE-1.4 µh., V3A os- 
cillator cathode  

CHOKE-R-F choke .   
CHOKE-3.3 ph., choke 

coil, orange, molded.. ..   
TRAP-I-F trap coil and 

.25 

.35 

.65 

.25 

•RJC-019 

•RJC-020 

RJC-025 

P404 

male plug for deflection 
yoke . 

SPEAKER PIN - Loud. 
speaker lead connector . . 

CONNECTOR - Anode, 
Model 17T10-T11-T12. . 

CONNECTOR - Anode 
17T 

.30 

.02 

.60 

POTENTIOMETERS •RLI-161 1.262, 
R27I 

tuning core in head-end.   
CHOKE-Video compen- 

sating 

is 

.70 •R.I.J-008 S452 

connector 17T11 and -
12 . .. .. 

RECEPTACLE - Trans-
.70 

•RRC-096 
•RRC-127 

•RRC-173 

*RRC-174 

•RRC-175 

•RRC-186 

•RRC-191 

MRC-193 

•RRC-195 

•RRC-196 

•RRC-200 

RRC-201 

R308 
R311 

R365 

R305 

R276 

R284, 413 

R387 

R342 

R388 

R341 

R298 

R338 

3 meg., Height control, 2W., 
4000 ohms, 2W. Vertical 

Linearity control.. 
100,000 ohms, Horizontal 
Hold control, Model 21T2 

125,000 ohms, Vertical Hold 
control, Model 2172 only 

500,000 ohms, Brightness 
control, Model 21T2 

2 meg., and .5 meg., Picture 
and Volume dual control 

Horizontal Hold 100,000 
ohms, 17-inch models only 

Vertical Hold, 125,000 ohms, 
17-inch models only. .. . 

5000 ohms, )4 watt, Hori- 
zontal Drive control. .. 

3 meg., Picture Stabilizer 
Model 21T2 only  

Brightness control, 500,000 
ohms, 17-inch models only 

3 meg., Picture Stabilizer, 17- 
inch models  

1.25 

1.65 

1.25 

1.25 

2.80 

1.40 

1.40 

1.65 

1.00 

1.35 
. 

1.00 

RIA-162 

•RLI-165 
RLI-173 

RLI-174 

RLI-185 

•RLX-035 

•RTD-008 

•RTF-002 

RTL-137 

RTL - 139 

1.257, 263 

I.100 
L266, 277 

L269, 
R294 

L271, 
R291 

C265, 267, 
L254, 
255, 256 

T402, 
C407, 
408 

T45I 

T201, 
C281, 
I.265 

T101 

CHOKE-Video compen- 
sating, 165 ph.. .. . 

CHOKE-R-F input  
COIL-3rd. video I-F coil 
and tuning core . . ...   

CHOKE-Video comp. 80 
µh and 3300-ohm resistor 

CHOKE - Video comp. 
choke, 130 ph. and 22,000- 
ohm resistor . - . .. . 

VIDEO DETECTOR 
ASS'Y.-In shield can in- 
eludes 1N64 diode, capaci- 
tors, coils and tuning slugs 

TRANSFORMER - Ratio 
detector transformer as- 
sembly with capacitors 
and cores  

TRANSFORMER - File- 
ment for V1, V2, and V3 . . 

TRANSFORMER- I-F in- 
put with tuning core in 
shield can . 

TRANSFORMER - Video 
I-F head end output with 
tuning core in shield can.. 

.45 

.35 

1.75 

.50 

.60 

6.00 

5.25 

3.60 

• and 
2.90 

1.95 

*EJJ-010 

RJP-039 

•RJS-003 

RJS-025 

*RJS-026 

•RJS-031 

•RJS-118 

•RJS-132 

•RJS-133 

• 

1451 

P401 

lator power . 
RECEPTACLE - Power 

cord. 
PLUG-Yoke connector, 

male, 4 pins  
SOCKET-Tube socket, oc-

tal I 5 ,I,3 inch for 6SQ7 . . 
SOCKET-Molded octal 

socket, wax impregn. for 
25W4 . 

SOCKET-Tube socket, oc-
tal, l inch for Vil.. . 

SOCKET-Octal tube soc-
ket for tube V14. . . 

SOCKET Wafer socket, 9 
pins, 1)4 inch mtg., for 
12AT7. ... .   

SOCKET-Seven pin tube 
socket, lh inch for V12 

V9 ...... . . 
SOCKET-Tube socket, 7 

pin shielded for V5, V6 
V18 ..... . .. .... 

- Octal 

.35 

.20 

.15 

.20 

20 

.20 

.25 

.35 

.20 

.20 

RESISTORS 
1 

RT0-081 

*RT0-116 

T405 

T352 

TRANSFORMER - Audio 
output . . . . . _ .. . 

TRANSFORMER - Hori- 
2.25 

RJS-135 

RJS-145 

SOCKET shock 
mount for V13 ...... . . 

SOCKET-Miniature, 7 pin, 

.25 

Wire Wound and Special 1 •RT0-117 1.302 
zontal sweep output.. _ .. 

TRANSFORMER - Ver-
tical 

12.65 

7.60 RJS-148 

wafer for 6CB6 ... .   . 

SOCKET-Molded, tube 

.30 

•REK-002 C419, TRIODE COUPLATE-.01 

sweep output . . . .. .. 
socket, 9 pin, for high volt-
age rectifier V15  .25 

•RRW-048 

R417, 

R451 

mf., 250,000 ohms, 500,000 

4.6 ohms, 5 w., wire wound, 
.20%  .45 

MISCELLANEOUS ELECTRICAL 
•RJS-159 J402, 403 SOCKET - Female recep-

tacle, I pin, for hi-voltage 
lead of yoke assy., and pis 
anode connector.. .20 

•RRW-0$1 
•RRW-053 

•RRW-058 

*RRVV-079 

•RRW-082 

•RRW-088 

•RRW-098 

R457 
R380 

R375 

R282 

R452 

R382 

R297 

20 ohms, globar  
4,000 ohms, 7 w., wire wound 

-10% .. .. .. 
1.2 ohms, . 10%, )4 w., wire 
wound  

5600 ohms, 5 w., wire wound 

1500 ohms, . 10%, 5 w. 
wire wound.   

14,000 ohms at 140 v., globar 
.15%  

3300 ohms, 10 w., wire 
wound . 10% .... . 

1.75 

.65 

.20 

.60 

.60 

1.50 

1.00 

•REC-006 
•REF-008 

•REI 014 

•REI-016 

•RE1-027 

F459 
CAP-High voltage rectifier 
FUSE-1.6 amp., 125 v., slo 

blo line fuse. ...... . .. .. 
CORE-Brass (screw type) 

tuning core for R-F tuner 
toils.. .. . ...... .... .... 

CORE-Tuning core cons- 
position iron with screw 
stud for RLI-097, RLI- 
100, RLX-035  

CORE - Width control, 
composition iron with 
screw stud.. . .. 

.05 

.05 

.20 

.60 

•RJS-160 

•RJS-161 

•RJS-170 

•RJS 179 

RLF-059 

RLF-060 

J401 

.. ... 

SOCKET-Miniature 7 pin, 
for V1 and V2. . .... 

SOCKET-Miniature 9 pin 
for V3  

SOCKET- Yoke connector, 
4 pin female receptacle.. .. 

SOCKET-7 pin, shielded 
for 6AU6.   

PM FOCUS ASSEMBLY-
Less flexible shaft, 17T10 
and 21T1  

PM FOCUS ASSEMBLY-

.25 

.30 

.25 

.20 

11.00 

COILS AND TRANSFORMERS 
•REI 033 CORE-Tuning core for ra- 

tio detector transf., RTD-
008 .25 • RS X - 019 S100-E. 

17T11 and 17T12  
SWITCH WAFER-Chan-

11.00 

•RJX-050 

•RLA-037 

•RLC-091 

*RLD-014 

•RLD-016 

RLD-045 

•RLF-024 

•RLF-051 

•RLI-096 

•RLI-097 

T100 

1.351 

1.353 

L352 

D302, 352, 
R388, 
389 

1.255, 256 

L451 

1;266, 267, 
280 

T401, 
C405 

HEAD-END-R-F tuner, 
assem. complete with 
tubes and alignedtt . .. 

TRANSFORMER - An- 
tenna input.   

COIL-Horizontal Hold coil 
and adjustment slug. . . 

COIL-Width control with 
adjustment core  

COIL-Horizontal Linearity 
coil and tuning core  

DEFLECTION YOKE- 
Horizontal and vertical 
deflection coils with re- 
sistors  

COILS-3I ph  R-F choke, 
part of video detector as- 
sembly  
CHOKE-B+ supply filter 
choke 0.9 H  
COIL-2nd. video. I-F coil 
and tuning rore 

COIL-1st. audio I.F and 
tuning core . . . . . 

75.00 

1.80 

1.75 

1.30 

1.30 

15.00 

.65 

3.75 

.85 

2.25 

'12E1-034 

•REI-035 

•REI-036 

•REI-038 

•REI-040 

RER 015 

•RET-014 

•RII-057 

X451, 452 

CORE-Brass (screw type), 
large head, for RSX-019.. 

CORE-Brass (screw type, 
h inch long) tuning slug 
for oscillator coils 1.129, 
1.130, 1.131, LI32, or R-F 
coilsL105,L109,L116,L124 

CORE-Brass (screw type. 
j inch long tuning, slug 

for R-F tuner coils L112, 
L119, L127 and L133. .... 

CORE-Tuning core corn-
position iron with screw 
stud for trap coil T201.. . 

CORE-Tuning core cons- 
position iron with screw 
stud for T101  

RECTIFIER-350 ma., se- 
lenium    .. .. 

ION TRAP-PM magnet 
ring on neck of picture 
tube  

STRIP-Head-end switch 
wafer mounting insulator, 
textolite side rails. . ..... , 

.10 

.10 

.10 

.20 

.20 

1.45 

.25 

•RSX-020 

•RSX-021 

•RSX-022 

•RSX-023 

•RWL-027 

•RWX-045 

S-527D-7 

1.134 

S100-D, 
1.128 

S100-C, 
1.120 

S100-B. 
1.113 

S100-A 

LS1 

nel switch wafer with os-
cillator coils (first from 

WAFER COIL ASSY.-
Switch wafer - channel 
switch wafer with 2nd 
R-F plate coil (2nd from 
knob). . . .. 

SWITCH WAFER-With 
2nd R-F grid coils (3rd 
from knob).   

SWITCH WAFER-With 
1st R-F. plate coils (4th 
from knob). . 

SWITCH WAFER-Chan-
nel switch wafer with ca-
pacitors and coils (5th 
from knob).   

POWER CORD-A-c power 
cord and plug .. . .. .. .. 

SOCKET-Picture tube 
socket. .. . .. .. ...... 

SPEAKER-PM, 5 ,4 inch 

7.00 

7.00 

7.00 

6.50 

5.75 

1.20 

.90 

4.60 

_ 
ARE SUGGESTED LIST PRICES AND SUBIECT TO CHANGE W 

THOU1 Nol ICE 
PRICES ARE succirerten LIST PRICES AND SUBJECT TO CHANGE WITHOUT NOTICE« PRICES 
"'Parts used on previous models.  'Parts used on previous receivers. 
Manual discount does not apply. ttWithout C132 and jumper lead across terminals 3 and 4, see F,a 14. 

C John Ir. Rider MODELS 17T10, -UHF, 17T11, -UHF, 17T12, -UHF, 21T2 



MODELS 17T10, - UHF, 17T11, -UHF, 11T12 - UHF, 21T2 

Cat. No. Description List 
Price 

MISCELLANEOUS MECHANICAL 
*RAD-083 
RAD-096 
*RAP-023 

RAR-009 
RAR-010 
RAR-011 
RAR-012 
RAR-015 
RAR-023 
PAR-024 
REA-002 

RET-014 
RHC-008 
RHO-010 
RHO-021 
RHJ-021 
RHM-072 

RHN-016 

RHS-088 
RHS-089 
•RHW-032 
RHW-033 

•RHW-038 

RHW-043 
*RMC-017 
•RMK-006 

RMM-222 
RMM-225 

RMM-226 
RMM-227 
RMM-228 
RMM-234 
RMM-235 
RMM-238 
RMS-310 

RMS-311 
RMS-312 
RMS-313 
RMS-314 
RMS-315 
•RMS-316 

*RMU-055 
RMU-084 

•RMU-087 

RMU-089 

*RMX-178 

•RMX-211 

RMX-228 

RMX-230 

BRACKET-For On-Off, volume and switch control  
BRACKET-Focus unit support bracket, Model 21T2  
DETENT PLATE-Detent index plate for channel 
switch ........ 

ROD-Pix tube mounting rod, Model 21T2  
ROD-Picture tube mounting rod, 17-inch models  
ROD-Yoke mount rod, Model 21T2  
ROD-Yoke mount rod, Model 17T10.   
ROD-Picture tube mounting rod 17-inch models..... 
ROD-Yoke mounting rod. Model 17T12. . 
ROD-Yoke mounting rod, 17T1O and 17T11  
PICTURE CORRECTOR-Bar magnet mounted on 

tie channel, Model 17T1O and 21T2. 
ION TRAP-PM magnet ring on neck of picture tube  
CLIP-Mounting clip, 1 inch for elect. cap.   
GROMMET-Shock mount for tube VIO .. 
GROMMET-Rubber grommet for speaker mounting. 
SPACER -"T" spacer on PM focus mount easy.. . . . 
FUNNEL-Crimp funnel on focus adjustment screw. 

Models 17T11 and 17T12 ...... . . 
NUT-Coupling nut for screws in channel selector shaft 

coupling RMK-006. ...  
SHIELD-For tube V3.   
BASE-Tube shield base for RHS-088 clip-on type 
WASHER-Shoulder washer on head-end mounting. . 
WASHER-Rubber washer for loudspeaker mounting. 
WASHER-"U" washer on tube mounting rod. Model 
21T2  

WASHER-Rubber washer for speaker mounting. .. 
CLIP-Mtg., clip, 1% inch for electrolytic cap.. 
COUPLING-Shaft coupling (composition), less screws 
and nuts, couples head-end selector switch assembly 
shaft to control knob shaft  

CUSHION-Tube cushion Model 21T2. 
CHANNEL-Tie channel, metal piece to hold PM focus 

unit mount.  
SUPPORT-Yoke support plate, fibre... 
MOUNT-Focus coil mount brass rod . . . 
CUSHION-Tube cushion, Models 17T11, 17T12. 
SUPPORT-Anode lead support Model 2IT2.. 
SUPPORT-Anode lead support 17-inch models. . . 
DISC-Focus unit disc   
SPRING-For head-end fine tuning control, for 17-inch 

models  
SPRING-Picture tube ground spring, Model 21T2 . . .   
STRAP-Support strap for focus coil, 17T1O and 21T2 
ASSEMBLY-Tube strap assembly, Model 21T2 . . 
ASSEMBLY-Tube strap assembly, Model 17T10. 
SPRING-Grounding spring, Model 21T2  
STRAP-Support strap for focus coil, Models 17T11 
and 17T12  

SHAFT-Extension shaft for RLD-014 and RLD-016  
SHAFT-Switch shaft for channel switch, Model 21T2 

only  
SHAFT-Flexible shaft for PM focus unit, 17T1O and 

21T2  
SHAFT-Switch shaft for channel switch, 17-inch 

models only  
RING ASSEMBLY-Ring, hub-flange assembly on fine 

tuning control shaft . _ .. . . _ . . . __ 
SHAFT ASSEMBLY-Front panel tuning shaft (tubu-

lar) assembly, includes spacer and friction disc, Model 
21T2 only .   

SHAFT ASSEMBLY-Front panel tuning shaft (tubu-
lar) assembly, includes space and friction disc, 17-inch 
models only  

STRAP-Picture tube strap assembly, models 17T11 
and 17T12 

$0.25 
.25 

.60 

.85 

.75 

.65 

.60 

.70 

.30 

.30 

.65 
1.45 
.10 
.05 
.05 
.10 

.15 

.15 

.30 

.15 

.02 

.02 

.02 
05 
.10 

.35 

.25 

.15 

.25 
1.20 
.15 
.40 
.35 

1.20 

.10 

.10 

.40 
2.75 
2.10 
.10 

.40 

.25 

.75 

1.85 

.75 

.55 

1.70 

1.85 
L35 

CABINETS AND CABINET PARTS 
RAB-196 
RAB-197 
RAB-204 
RAB-207 
•RAC-115 
RAC-120 
RAC-122 
•RAD-084 
RAG-054 

RA V-204 

RAV-205 

RA V-209 

RAV-213 

*RDE-125 

BACK-Cabinet back, Model 21T2 ....... 
BACK-Cabinet back, Model 17T1O  
BACK-Cabinet back, Model 17T12 ....... . . 
BACK-Cabinet back, Model 17T11 .......... . . 
CAP-For cabinet back, Model 21T2  
CAP-For cabinet back, Model 17T10  
CAP-For cabinet back, Models 17T11-TI2  
DOOR-Trap door for knob escutcheon, Model 21T2. 
BAFFLE-Baffle and grille atty. for loudspeaker, 17T1O 
and 21T2  

CABINET-Metal cabinet, less mask and safety glass, 
Model 21T2 . .  .. 

CABINET-Metal cabinet, less mask and safety glass, 
Model 17T10...   

CABINET-Mahog. cabinet, less mask and safety 
glass, 17T12 . .... . _ ....... 

CABINET-Mahog. cabinet, less mask and safety; glass, 
Model 17T11.   

ESCUTCHEON-Control knob escutcheon less springs 
and clips, Model 21T2. 

2.30 
2.20 
2.20 

1.80 
1.90 

2.40 

.95 

95.001 

70.00t 

85.00t 

65.00t 

1.25 

Cat. No. Description 
List 
Price 

CABINETS AND CABINET PARTS (Cont'd) 

*RDK-244 KNOB-Concealid knobs, fawn for Model 21T2 .15 
*RDK-263 KNOB-Knob for Off-On and volume control  .30 
*RDK-291 KNOB-Knob for picture stabilizer. .. . .15 
RDK-299 KNOB-Knob for selector switch. . 1.20 
RDK-300 KNOB-Secondary knobs, Models l7TIO-T11-T12.. .15 
•RDK-308 KNOB AND SKIRT ASSY.-For tuning control . 1.10 
•RDK-309 KNOB AND SKIRT ASSY.-For picture control 1.20 
•RDM-032 MASK-Picture tube mask, metal Model 21T2. . 17.50 
RDM-033 MASK-Picture tube mask, Model 17T1O ...... 11.50 
RDM-039 MASK-Picture tube mask, Model 17T12. 
RDM-040 MASK-Picture tube mask, Model 17T11. . 15.95 
*RDW-061 GLASS-Safety glass for picture tube. Model 21T2 11.95 
RDW-062 GLASS-Safety glass for picture tube, Models 17T10-

T11-T12  8.00 
RMM-232 CUSHION-For safety glass 17*-inch long, Models 

17T10-T11-T12  
 $0.30  $0.30 

RMM-233 CUSHION-For safety glass 12H-inch long, 17-inch 
models..  . .... 

.20 
RMM-246 CUSHION-For picture tube. • • • 
•RMS-222 SPRING-Right hand spring for knob escutcheon, 

Model 21T2. . . .. .. .. . ......... .. . .05 
*RMS-223 SPRING-Left hand spring for knob escutcheon, Model 

21T2  .05 
•RMS-272 COMPRESSION RING-For tuning knob assembly .   .05 
*RMS-273 COMPRESSION RING-For picture knob assembly . . .04 
•RHC-036 CLIP-For escutcheon door pin springs, Model 21T2. . $0.05 
RHW-033 WASHER-Cup washer for escutcheon mounting 21T2 .02 
*RIG-01O DUST SEAL-Rubber ring, Model 21T2, located be-

tween picture tube and safety glass . . _ .. . . .   1.60 
RIG-011 DUST SEAL-Rubber ring Models 17T10-T11-T12 

located between picture tube and safety glass ..   1.40 
*RMM-222 CUSHION-Picture tube cushion, Model 21T2 . . .   .25 
RMM-228 Models 17T10-Ti 1- CUSHION-Picture tube cushion, ...... 

T12   ... .... . . .. . .  .15 
RMM-230 CUSHION-For safety glass 21%-inch long, Model 

21T2  .25 
RMM-231 CUSHION-For safety glass 15%-inch long, Model 

21T2  .20 

PARTS LIST-MODEL UHF-103 

Cat. No. 1 Symbol r Description 
1 List 
Price 

RESISTORS 

.URD-025 RI, 4 RESISTOR-100 ohms, % w., carbon . .. $0.13 
*URD-033 R2, 3, 9, 13 RESISTOR-220 ohms, % w., carbon. .13 
*URD-069 R5 RESISTOR-6800 ohms, ¡ w., carbon .13 
*URD-073 R10 RESISTOR-10,000 ohms, % w., carbon .13 
*URD-081 R11 RESISTOR-22,000 ohms, % w., carbon   .13 
URD-101 R6, 7 RESISTOR-150,000 ohms, % w., carbon .13 
•URD-117 R14 RESISTOR-680,000 ohms, )4 w., carbon .13 
URE-033 R8 RESISTOR-220 ohms, 1 w., carbon.   .13 
, 

CAPACITORS 

RCE-150 C25. 26, 27 CAPACITOR-50 mf., 150 V. -20 mf., 
150 v. - 20 mf., 150 v.    . . ... 3.00 

•RCN-001 C11, 25 CAPACITOR-1 mmf., ceramic, min... .. .20 
•RCW-3037 C12, 13, 

20, 21, 
23, 24 

CAPACITOR-800 mmf., ceramic.. .. .... .25 

•RCW-3070 Cl, 2, 3, 4 CAPACITOR-2-2-5-5 mmf., di.5 mmf. 
ceramic . .. ..  . . .  .. .. .. 1.75 

RCW-3082 CS, 6 CAPACITOR-2 mmf., ceramic.... .... .25 
RCW-3083 C7, 8 CAPACITOR-1 mmf., ceramic, ai.25 

mmf  .25 
RCW-3084 C9 CAPACITOR-1.5 mmf., a..25 mmf ..   .25 
RCW-3085 CI9 CAPACITOR-10 mmf., 10 %, ceramic. . .25 
RCW-3086 C18 CAPACITOR-18 mmf., . 10%, ceramic  .25 
RCW-3087 C22 CAPACITOR-47 mmf., ceramic  .25 
RCW-3088 CIO, 14 CAPACITOR-6 mmf., . 5%, ceramic   .25 

Cat. No. Description List 
Price 

COILS AND TRANSFORMERS 

RLI-122 L9 CHOKE-I-F choke, molded 2.2 mb.....25 
RLI-168 L7, 8 CHOKE-R-F choke, 10 turns . .. . .35 
PLI-187 L11 COIL-Neutraliser coil. .85 
RLI-188 L12 COIL-Interstage tuning coil . . . .60 
PLI-189 L14, 15, 

16, 17 
COIL-Filament choke coil, 15 turns.. . 

RLX-037 LI, 2, 3, 
4, 5, 6 

ASSEMBLY-Coil form assembly, includ-
ing tuning core  4.25 

RTL-140 T1 TRANSFORMER-I-F input transformer 1.20 
RTL-141 T2 TRANSFORMER-I-F output trans-

former  1.65 
RTP-313 T3 TRANSFORMER-Power transformer . . 4.75 

MISCELLANEOUS ELECTRICAL 

RER-016 X1 RECTIFIER-Selenium rectifier.   3.00 
RJB-023 TERMINAL BOARD-2 terminals  .25 
RJB-024 TERMINAL BOARD-3 terminals  .25 
RJB-025 TERMINAL BOARD-5 terminals ...35 
RJB-026 BOARD-Antenna terminal board and 

bracket, 4 terminals  2.00 

RJP-046 PI PLUG-Power plug, 7 pin ....... . .. .. _ $0.20 
RJP-047 PLUG-2 pin, for transmission linee, early 

production  .25 
RJS-174 SOCKET-Tube socket for I-F tube 6BK7, 

9 pin   .40  .40 
RJS-185 J1 SOCKET-Power socket, 7 pin .. .. . . _ . 

'tube, 
.30 

RJS-186 SOCKET-Tube socket for oscillator 
6AF4 .   .40 

RJS-187 SHELL-Connector shell for RJP-046..   .25 
RMM-245 ASSEMBLY-Crystal board assembly.....90 
RSW-095 SI, 2 SWITCH-Wafer switch.    .80  .80 
*RWL-009 P2 POWER CORD-6 feet long, with plug   .70 

MISCELLANEOUS MECHANICAL 

List 
Cat. No. Description Price 

RAC-I27 CAP-Retaining cap washers . _ ... ... .... .. . .   $0.05 
RAD-105 BRACKET-Front bracket, Models 21T2, 211'4 .. .   3.10 
'RAD-106 BRACKET-Front bracket, Models 17T10, 17T11, 

and 17T12  3.00 
RAD-107 BRACKET-Front bracket, Model 20T2  3.25 
RAD-108 BRACKET-Guide bracket, "AK" line  . .30 
RAD-I09 BRACKET-Rear bracket, Model 21T2   1.25 
RAD-110 BRACKET-Rear bracket, Model 17T10  1.15 
RAD-113 BRACKET Rear bracket, Model 20T2  1.30 
RAD-115 BRACKET-Rear bracket, Models 17T11 and 17T12  .90 
•RDK-261 KNOB-Tuning knob    ..   .15 
RDK-302 KNOB-Knob ring, UHF selector.. .........   1.20 
RDIC-307 KNOB-Side mount knob assembly.   1.75 
RISC-059 RING-Truarc grip ring . .... .. .. ......... .. .. .. .10 
RHO-039 GROMMET-For switch shaft . . _ ..... ........ . .. .05 
*RHI-017 STRAIN RELIEF-Two piece insulator, power unit .. .15 
RIFI019 SPACER-To mount switch in tuner   .05 
P143-022 SPACER-Knob ring spacer  .05 

*RH -043 "C" WASHER-Retaining ring to hold switch shaft   .01 
RHO-091 SHIELD-Tube shield for 6BK7  .20 
RHS-103 SCREW-For switch contact mount, % inch long .....02 
RHO-105 SHIELD-Tube shield for 6AF4 .   .15 

RHS-106 SCREW-Set screw for shaft coupling, No. 6-32  .15 
RHS-107 SCREW-Set screw, No. 8-32.   .15 
RMB-030 BUSHING-Front bushing for "AK" line.. .. ..   .15 
RMC-055 COLLAR-On turret tuner shaft  .35 
RM13-014 GEAR-Crown gear, "AR" line   1.00  1.00 
RMK-008 COUPLING-Switch shaft coupling  1.20 
RMM-244 SUPPORT-Coil top support, round metal plate  .35 
RMR-013 ROLLER-Detent roller, tuner .   .15 
*RMS-272 RING-Compression ring for knob  .05 
RMS-318 SPRING-Detent spring, tuner  .3S 
RMS-320 SPRING-Short detent spring, tuner . ......   .35 
RMU-090 SHAFT-Switch shaft. .. _ . . . .. .   .75 
RMU-091 SHAFT-For large gear wheel   .15  .15 
RMU-092 SHAFT-Idler gear wheel.   .15 
RMX-234 SHAFT-Shaft and rotor assembly.   2.90 

PRICES ARE SUGGESTED LIST PRICES AND SUBJECT TO CHANGE WITHOUT NOTICE 

Mica and ceramic capacitors are 500 volts unless otherwise specified. 
Resistor value tolerance is . 10% unless otherwise specified. 
•Parts used on previous receivers. 

-u 

John Ir. Rider 
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TUBE MASK 

ROM-031 ( 151 PROD.) 

ROM-032 (2ND, 3RD, 4TH PROD.) 

CUSHION 

RMM-220 

DUST SEAL 
RIG-010 

VOLUME, ON-OFF 

KNOB, RDK-288 

PICTURE CONTROL 

KNOB, RDK-289 

KNOB PLATE ASSEMBLY 

RDE-140, MODEL 21T1U 

MODEL 21C201 

CABINET RAV-199 

1  

HOR. HOLD 

KNOB, RDK-290 

PAGE 

SCHEMATIC     38-40 
SPECIFICATIONS   16 
TOP VIEW — TUBE LAYOUT. .   25 
TRIMMER LOCATIONS  25 
TROUBLESHOOTING .   ... 27 
VOLTAGE MEASUREMENTS . . . 38-40 
WAVEFORMS .   38-40 

MODEL 21T1, 21T1U 

CABINET 

R AV-200 

RAV-206 ( 1ST PROD.) 

HINGE ARM 

RMA-018 

RMA-021, MODEL 21T1U 

MODEL 17C125 

CABINET RAV-207 

VERT. HOLD 

KNOB, RDK-290 

SAFETY GLASS 

ROW-060 ( 151 PROD ) 
ROW-061 (2ND, 3RD, 4TH PROD.) 

RDW-063, MODEL 21TIU 

HINGE ARM 

RMA-017 

RMA-020, MODEL 21T1U 

MODEL 20C107 

CABINET RAV-208 
MODEL 21C202 

CABINET RAV-201 

CUSHION 
RMM-221 

BRIGHTNESS 

KNOB, RDK-290 

TUNING CONTROL 

KNOB, RDK-287 

CHANNEL SELECTOR 
KNOB RDK-286 

ESCUTCHEON 
RDE-139 

CAP 
RAC-107, MODEL 2111 ( EARLY PROD.) 

ANTENNA 
TERMINALS 

BUILT-IN 

UHF-TRANSLATOR 
POWER RECEPTACLE 

MODEL 21113 

CABINET RAV-211 

CABINET BACK 
RAB-190 
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MODELS 17C125,20C107,21C201,2,4,6,8,8U, 10,14,21T1,11.1,3,6 

SPECIFICATIONS 

CABINET DIMENSIONS 
RECEIVER 
WEIGHT 

MODEL 

17C125 
20C107 
21C201 
21C202 
21C204 
21C206 
21C208 
21C208-U 
2IC210 
21C2I4 
2ITI 
21T1-U 
21T3 
21T6 

HEIGHT 
(inches) 

34% 
36 
38% 
38% 
38 
38 
37 
37 136-
37 i36-
38 
23% 
23% 
23% 
23% 

*WIDTH 
(inches) 

DEPTH 
(inches) 

22 
22 
24% 
24% 
25% 

23:234" 
23%" 
23% 
25% 
24 3/8 
24% 
24% 
23 ft. 

22% 
22% 
23% 
23% 
24% 
25% 
22% 
22% 
22% 
24% 
23% 
23% 
23,% 
2211 

(PACKED) 
(lbs.) 

106 
121 
142 
145 
147 
147 
128 
128 
130 
147 
109 
109 
113 
111 

NOTE: For above models equipped with UHF Tuner Unit add 10 
lbs. 

POWER INPUT 
RATING: 

Frequency 60 cycles 
Voltage 115 volts 
Wattage 200 watts 

Channels No. 2 thru No. 13 
Frequencies 54-88 mc, 174-216 mc 

R-F FREQ. 
RANGE; VHF 
RECEIVERS 

RECEIVERS 
EQUIPPED 
WITH UHF 

Channels No. 2 thru No. 83 
Frequencies.. 54-88 mc, 174-216 mc, 470-890 mc 
(For complete Channel Frequency Chart see 
page ) 

INTERMEDIATE 
FREQUENCIES: 

Picture I-F Carrier 45.75 mc 
Adjacent Channel Audio Traps 47.25 mc 
Sound I-F•Carrier 41.25 mc 
Adjacent Channel Video Traps 38.00 mc 
Intercarrier Sound Take-off  4.5 mc 

PRIMARY 
FUSE: 

Type  .Pig-tail 
Rating 1  6 amp., 250 volts 
Size 34 in. dia. x 1% in. long 

(Located beneath chassis) 

AUDIO POWER 
OUTPUT: 

Undistorted 
Maximum  

2 watts 
4 watts 

LOUDSPEAKERS: Type Alnico PM 
Voice Coil Impedance.... 3.2 ohms - 400 cps. 
Cone Diameter, 21T1 ( 1st production) 5% inches 

Cone Diameter, I7C125, 21T1 (2nd, 3rd, 4th 
production) 21T1-U, 21T3 8 inches 

Cone Diameter, 21" console models...12 inches 
Cone Diameter, 20C107 10 inches 
Cone Diameter, 21T6 6% inches 

ANTENNA 
INPUT: 

Built-in antenna provided 
External antenna terminals 
Impedance-300 ohms balanced to ground 

TUBE 
8 

RECTI-
FIERS: 

SYMBOL PURPOSE TYPE 

V101 1st R-F Amplifier 6AB4 
V102 2nd R-F Amplifier  6AK5 
V103 Mixer-oscillator  I2AT7 
V104 1st I-F Amplifier 6CB6 
V105 2nd I-F Amplifier 6CB6 
V106 3rd I-F Amplifier 6CB6 
V107 Video Amplifier (early production) . . 12131-1"7 
V107 Video Amplifier (late production). . 6BK7-A 
V108 Picture Tube See Below 
V109 Audio I-F Amplifier 6CB6 
VIII Ratio Detector & 1st Audio Amplifier. . 6T8 
V112 Audio Power Output 6AQ 5 
V113 Sync Amplifier & Noise Inverter l2AT7 
V114 Vertical Oscillator 12BH7 
V115 Vertical Amplifier 6BX7-GT 
V116 Sync Clipper 8r, Horizontal Blanking. . 12AX. 
V117 Horizontal Phase Detector & Horizontal 

Discharge Tube 12AT: -
V118 Horizontal React. & Horizontal 

Oscillator  12A11 
V119 Horizontal Output (early production). 25AV' 
V119 Horizontal Output (late production).  25BQ! 
V120 Horizontal Damper 6V. 
V121 High Voltage Rectifier 1 X2A 
V122 High Voltage Rectifier, ( 21-inch STRATO-

POWER models only) IX2A 
V123 High Voltage Rectifier 1 X2A 
V201 UHF Oscillator (UHF Models only) . . 6AF4 
V202 Cascode Amplifier (UHF Models 

only) 6BK7-A 
Y151 Video Detector Diode RED-001 
Y200 UHF Converter Diode (UHF Models 

only) IN72 

PICTURE 
TUBES: 

MODEL TYPE 

I7C125   17BP4 
20C107 20CP4-A or 20DP4-A 
21T1, 21C204-C208 21EP4-A 
21T1-U, 21C20I-C202-C206-C208-U-C210-
C214   21EP4-B 

GENERAL INFORMATION 
These Stratopower receivers are 12 channel models, into some 

of which the General Electric model UHF- 103 UHF Tuner has 
been installed. Located at the rear of the receiver is a power 
outlet receptacle designated "UHF TRANSLATOR" into which 
the UHF Tuner should be plugged. 
The 21-inch Stratopower chassis contains 20 tubes plus 6 

receifiers (3 high-voltage rectifiers, 2 selenium power rectifiers 
and a crystal diode detector). The 17- and 20-inch models contain 
only two high-voltage rectifiers. Receivers equipped with a 
UHF Tuner Unit contain 2 additional tubes and one additional 
crystal diode. 

Some of the features of these receivers are: Two r-f amplifiers, 
automatic noise cancellation, automatic horizontal frequency. 
control, vertical and horizontal retrace blanking and automatic 
gain control. 

The receiver performance may be optimized for weak or strong 
signal areas by the adjustment of the labeled control located at 
the rear of the receiver. 

An i-f interference trap is incorporated in the r-f tuner unit. 
This trap is effective on channels 2 through 6 and may be ad-
justed to offending signals in the 40 to 50 mc i-f range. In most 
cases, this trap has been factory preset to 43.0 mc. 

CHANNEL FREQUENCIES 

CHANNEL 
NO. 

FREQUENCY 
RANGE MC 

PICTURE 
CARRIER MC 

SOUND 
CARRIER MC 

CHANNEL 
NO. 

FREQUEN 
RANGE I 

2 54-60 55.25 59.75 43 644-6! 

3 60-66 61.25 65.75 44 650-6: 

4 66-72 67.25 71.75 45 656-6( 

5 76-82 77.25 81.75 46 662-6( 

6 82-88 83.25 87.75 47 668- 6; 

7 174-180 175.25 179.75 48 674-61 

8 180-.186 181.25 185.75 49 680-6F 

9 186-192 187.25 191.75 50 686 - 6Ç 

10 192-198 193.25 197.75 51 692-6ç 

11 198-204 199.25 203.75 52 698-7( 

12 204-210 205.25 209.75 53 704-7 

13 210-216 211.25 215.75 54 710-7 

14 470-476 471.25 475.75 55 716-7 

15 476-482 477.25 481.75 56 722-7 

16 482-488 483.25 487.75 57 728-7 

17 488-494 489.25 493.75 58 734-7. 

18 494-500 495.25 499.75 59 740-7. 

19 500-506 501.25 505.75 60 746-7! 

20 506-512 507.25 511.75 61 752-7: 

21 512-518 513.25 517.75 62 758-71 

22 518-524 519.25 523.75 63 764-7' 

23 524-530 525.25 529.75 64 770-7 

24 530-536 531.25 535.75 65 776-71 

25 536-542 537.25 541.75 66 782-71 

26 542-548 543.25 547.75 67 788-7, 

27 548-554 549.25 553.75 68 794-8, 

28 554-560 555.25 559.75 69 800-81 

29 560-566 561.25 565.75 70 806-8 

30 566-572 567.25 571.75 71 812-8 

31 572-578 573.25 577.75 72 818-8 

32 578-584 579.25 583.75 73 824-8. 

33 584-590 585.25 589.75 74 830-8. 

34 590-596 591.25 595.75 75 836-8 

35 596-602 597.25 601.75 76 842-8 

36 602-608 603.25 607.75 77 848-8 

37 608-614 609.25 613.75 78 854-8' 

38 614-620 615.25 619.75 79 860-8' 

39 620-626 621.25 625.75 80 866-8 

40 626-632 627.25 631.75 81 872-8 

41 632-638 633.25 637.75 82 878-8 

42 638-644 639.25 643.75 83 884-8' 

CV PICTURE 
C CARRIER MC 

o 

6 
2 
8 
4 

o 

6 
2 
8 
4 

o 

6 
2 
8 
4 

o 

6 
2 
8 
4 

o 

6 
2 
8 
4 

Do 
6 
12 
18 
4 

o 

6 
2 
8 
4 

0 
6 

72 
78 
4 
0 

645.25 
651.25 
657.25 
663.25 
669.25 

675.25 
681.25 
687.25 
693.25 
699.25 

705.25 
711.25 
717.25 
723.25 
729.25 

735.25 
741.25 
747.25 
753.25 
759.25 

765.25 
771.25 
777.25 
783.25 
789.25 

795.25 
801.25 
807.25 
813.25 
819.25 

825.25 
831.25 
837.25 
843.25 
849.25 

855.25 
861.25 
867.25 
873.25 
879.25 
885.25 

SOUND 
CARRIER MC 

649.75 
655.75 
661.75 
667.75 
673.75 

679.75 
685.75 
691.75 
697.75 
703.75 

709.75 
715.75 
721.75 
727.75 
733.75 

739.75 
745.75 
751.75 
757.75 
763.75 

769.75 
775.75 
781.75 
787.75 
793.75 

799.75 
805.75 
811.75 
817.75 
823.75 

829.75 
835.75 
841.75 
847.75 
853.75 

859.75 
865. 75 
871.75 
877.75 
883.75 
889.75 

CAUTION NOTICE 

THE NORMAL 8+ VOLTAGES IN THIS RECEIVER ARE DANGEROUS. USE EXTREME CAUTION WHEN SERVICING THIS RECEIVER. THE 
HIGH VOLTAGE AT THE PICTURE TUBE ANODE ( 16,000 VOLTS) WILL GIVE AN UNPLEASANT SHOCK BUT DOES NOT SUPPLY ENOUGH 
CURRENT TO GIVE A FATAL BURN OR SHOCK. HOWEVER, SECONDARY HUMAN REACTIONS TO OTHERWISE HARMLESS SHOCKS HAVE 
BEEN KNOWN TO CAUSE INJURY. ALWAYS DISCHARGE THE PICTURE TUBE ANODE TO THE CHASSIS BEFORE HANDLING THE TUBE. 

THE PICTURE TUBE IS HIGHLY EVACUATED AND IF BROKEN, IT WILL VIOLENTLY EXPEL GLASS FRAGMENTS. WHEN HANDLING THE 
PICTURE TUBE, ALWAYS WEAR GOGGLES. 
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INSTALLATION INSTRUCTIONS 

PICTURE TUBE STRAP ASS .). 

PICTURE 
STRAIGHTENER 

YOKE MO NTING 
ROD 

PICTURE TUBE 
STRAP NUT 

'WOBBLE PLATE • 
CENTERING UNIT 
SECURING SCREWS 

TUBE MOUNTING 
ROD 

ANTENNA 
TERMINALS 

UHF 
TRANSLATOR 
RECEPTACLE 

Y 

A-C INPUT 
IN ---

KNURLED 
DRAW NUT 

4—SUPPORT 
BRACKET 

BRACKET 
NUT 

FOCUS UNIT 
SE URING NUTS 

ION 
TRAP 

YOKE 
CONAECTOR 

PICTURE H V. ANODE 
STRAIGHTENER CONNECTOR 

KNURLED 
DRAW NUT 

FOCUS KNOB 

PICTURE TUBE 
STRAP NUT 

SPEAKER 
LEADS 

o 
o el  —  II 11 1 11 II il ui II 1 ii II — II 11 1 11 II il ui II 1 ii II 

Ne HEIGHT 

o 
veDTH--0  

HORIZONTAL 
LINEARITY 

F o 
o 

PICTURE STABILIZER 
CONTROL ( Rala SWITCH) 

frj' 
VERTICAL 

O f LINEARITY 

o 0 oo O1 . 
Tel..11154 

0 

Fig. 1. Chassis and 21- inch Picture Tube Assembly, 

IMPORTANT—PRODUCTION CHANGE NOTICE 
Because these models have undergone several mechanical and 

electrical changes during production, frequent reference is made 

herein to first, second, third and fourth production versions. 

NOTE: References made to various versions refer only to the 

portion of the receiver under discussion. Changes in early pro-

duction, mid-production and late production of the picture tube 

assembly do not necessarily coincide chronologically with elec-

trical circuit changes in the chassis. See page 31 for a review of 
major production changes. 

INSTALLATION ADJUSTMENTS 
GENERAL: These receivers are shipped from the factory with the 
picture tube installed and all controls pre-adjusted for normal 

operation. It is necessary therefore, to merely plug in the re-

ceiver and, where required, connect it to a suitable antenna sys-

tem. The various operating controls should then be checked 

Rear View ( Early Production) 

for proper operation. Th, 'as apron signal control should be 

adjusted for optimum receiver performance as indicated by its 

label. 
If it becomes evident that one or more of the preset controls 

are out of adjustment due to handling, adjust the necessary 

controls according to the following information. 

ELECTRICAL INSTALLATION ADJUSTMENTS 
The following information is applicable to all Stratopower 

receivers. It is recommended that the receiver be permitted to 

operate for at least ' 15 minutes before the final raster adjust-

ments are made. 

HEIGHT AND VERTICAL LINEARITY: These controls should be ad-

justed simultaneously to provide proper picture height con-

sistent with good vertical linearity. The final adjustment should 

extend the picture approximately I inch beyond the mask limits. 

HORIZONTAL SIZE (WIDTH) d HORIZONTAL UNEARITY: These con-

trols should be adjusted simultaneously to provide proper 

SUPPORT STRAP 

ION TRAP 
ROTATE,MOVE FORWARD AND BACKWARD 
FOR MAX. BRIGHTNESS WITHOUT NECK 
SHADOW 

TUBE STRAP ASSEMBLY 

MOUNTING DRAW NUT 
TURN TO PRESS FOCUS UNIT 
MOUNT AGAINST PICTURE TUBE 

YOKE 

MOUNTING 

ROD 

PICTURE TUBE 

MOUNTING ROD a NUT 
TURN NUT TO PRESS 
PICT, TUBE AGAINST MASK 

ANTENNA 
TERMINALS 

UHF 
TRANSLATOR 
RECEPTACLE 

A-C INPUT 
INTERLOCK 

picture width, consistent with good horizontal linearity. The 
adjustments, when completed, should extend the picture ap-

proximately 3.¡ inch neyond the mask limits. 

HORIZONTAL HOLD: The coil, L351, see Fig. 30, should be 

adjusted so that the horizontal sync will remain locked over the 

entire range of the horizontal hold control, R363. Also, the 

"pull-in" range of sync should be evenly distributed on each end 

of the horizontal hold control range. This may be checked by 
switching off and on a station and observing the " pull- in" ability 

at either extreme of the control. 
I-F INTERFERENCE TRAP: The R-F Tuner unit incorporates a tunable 
I-F interference trap in the 40- 50 mc range. This trap should be 

adjusted after it has been determined that interfering signals in 

the I-F range are causing picture degradation. This trap adjust-

ment is the rear-most adjustment on the top of the R-F Tuner. 

See Fig. 25 on page 23 for the location of this trap. It is desig-

0 0 

PICTURE 

STRAIGHT-

ENER 

•-• 

WOBBLE PLATE ADJ. ARM 
LOOSEN LOCK SCREWS AND 
MOVE LEVER UP, TOWN. OR 
SIDEWAYS TO CENTER PICTURE 

TIJBE STRAP 

FOCUS UNIT 

MOUNT 

TUBE STRAP 

YOKE 
CONNECTOR 

STRAP 

FOCUS CONTROL KNOB *  
ADJUSTABLE FROM BACK OF RECEIVER 

ICTURE TUBE SOCKET 

FOCUS UNIT ADJUSTMENT 
MOVE UNIT UP OR DOWN TO PLACE IT 
CONCENTRICALLY ABOUT PICTURE TUBE NECK 

TUBE STRAP ASSEMBLY 

MOUNTING DRAW NUT 
TURN TO PRESS FOCUS UNIT 
MOUNT AGAINST PICTURE TUBE 

GROUNDING 

CLIP 

FIX/. ANODE 
CONNECTOR 

PICTURE 

STRAIGHTENER 

SPEAKER 
LEADS 

- --1_, 
o  el _ 

,T 
I I 11 11 II ii II al » t » II •  

ID 

HEIGHT WIDTH--. M. 
HORIZONTAL ...,:o LINEARITY 

VERTICAL 
LINEARITY 

0 o 

® 

c). 
SIGNAL CONTROL 

r 

0 0 @ 

* LATE PRODUCTION MODELS USE GUIDE FUNNEL INSTEAD 
OF FLEXIBLE SHAFT 

Fig. 2. Chassis and 21 -inch Picture Tube Assembly, Rear View ( Middle and Late Production) 

nated as L106. If there is a station in the area on Channel 2, check 

to see that the tuning of the i-f trap has not affected the Channel 

2 response. For complete adjustment instruction refer to page 17. 
ADJUSTMENT OF THE AGC d SYNC GAIN CONTROL: (EARLY AND MID-
PRODUCTION ONLY): This control is located at the rear of the 

receiver and should be adjusted at the time of the receiver in-

stallation. On some receivers, this control is labeled "Signal Con-

trol," "Signal Strength Compensator," or "Picture Stabilizer." 

Adjust this control so that the strongest signal to be received 

does not cause picture sync distortion. The extreme clockwise 

"switch" position of the control should be used in the weaker 

signal areas to improve the sync stability in the presence of 

ignition and similar interferences. 

SYNC GAIN CONTROL: Late production Stratopower receivers in-

corporating "Delayed AGC" are equipped with a simple two-

position rotary switch instead of the above mentioned control. 

L
 L-
Z
 l
 3
0
V
d
 A
I
 D
1
1
1
0
3
1
3
 
1
V
1
1
3
N
3
0
 

©John F. Rider MODELS 17C125, 20C107, 21C201, 2, 4, 6, 8, 8U, 10, 14, 21T1, 1U, 3, 6 
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C379 
H.V. CAP. 
RCN-035 

ANODE CONNECTOR 
RJC -025 

C382 
H.V.CAP. 
UCC -068  

T35I 
MOR. SWEEP 
OUTP TRANS.  

L355. 
1 CHOKE 
RL1 - 177  

VI20 
DAMPER 
6V3 

HORZ. OUTR 
25AV5 OR 25B06 

YOKE CON. 
RJS-I59 

3-1022 

R210,S401  
RI88 

VII8 ON -OFF VOLUME 
a CONTRAST 

RRC-192 OR RRC-I97 
HORZ.a REACT. 
I2AU7 

INSTALLATION INSTRUCTIONS (Cont'd) 
VII4 1203 VIII V106 

RATIO DE T. 
RTD-012 

VERT. OSC. 
12BH7 

R363 
HORZ, HOLD 
RRC-19I 

R3I4 
VERT. HOLD 
RRC-I93 

RATIO DEI. 
81ST AUDIO 

618 

Fig. 3. Front View of Chassis 

This switch (Normal-Fringe) increases or decreases the sync gain 
thus permitting optimum sync system operation under strong or 
weak signal conditions. 
OVER-LOAD PROTECTION: A "slow-blow" 1.6 ampere fuse is in-
corporated in this receiver to protect the power supply rectifiers 
from overload. Should the receiver fail to operate, the fuse 
should be checked and the cause of overload remedied. This fuse 
is wired into the power supply compartment beneath the chassis, 
see Figure 33, page 10. 

THE PICTURE TUBE ASSEMBLY 
GENERAL: Two basic types of picture tube assemblies have been 
used in the production of the STRATOPOWER family of re-
ceivers. Figures 4 and 8 indicate the differences between these 
units. Both assemblies are similar in that the picture tube is held 
forward against the mask by a strap assembly which, in turn, is 
secured to the cabinet or mask assembly. The yoke and focus 
unit are held in position against the bell of the picture tube by 
side rods which engage the picture tube strap assembly. The yoke 
and focus assembly is also top supported by a bracket or, in the 
"late" unit, by two vertical straps. Note that the picture tube 
need not be removed when the yoke is removed for service, pro-
viding that the picture tube strap assembly is properly tightened. 

In order to avoid neck shadow, the focus unit in both the 
"early" and "late" assembly must be perpendicular to the pic-
ture tube neck and concentric about it. Also, the deflection yoke 
must be properly positioned in the "early" unit, as described 
below. 

Since the picture tube in 21-inch models is of the "cylindrical 
face" type, picture straightening magnets are used to avoid a 
"pincushioning" effect in the raster. These magnets should be 
perfectly vertical in their position and be centered about the 
center line of the picture tube as shown in Fig. 1, 2, 4 and 6. 
Failure to properly position these magnets will result in either 
a "pincushioning" or "parallelogramming" of the picture. 
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Fig. 4. Picture Tube Adjustments, 
(Early Production) 

C402 
EL. CAP 
RCE -I46 

C403  
EL. CAP. 
RCE-I45 
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ANTENNA 
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J401 
UHF 
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I-401 VERT. 
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RRC-095 INTERLOCK 
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V107 1201 
VIDEO AMP. 
I2BH7 OR 
6BK7-A 

C404 
EL. CAR 
RCE-I46 

4.5MC AUDIO 
IF TRANSF. 

VIDEO DEI. 
ASSEMBLY 
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RLX-039 LATE PR. 

RI71 & S301 
VII3 R3I6 

AREA 
CONTROL 
RRC-I94 

SYNC. AMP. 
I2AT7 

V109 
AUDIO I-F 
6CB6 

3- 1020 

HEIGHT 
RRC-I90 

Fig. 5. Rear View of Chassis ( 1st, 2nd and 3rd Production) 

PICTURE TUBE ASSEMBLY ADJUSTMENTS 
(EARLY ASSEMBLY) 

The following data refers to the early assembly shown in 
Fig. 1 and 4. 

1. Remove cabinet back. 
2. Apply power to the receiver, turn set on and tune in a test 

pattern. 
3. Adjust the necessary controls to correct any existing mal-

adjustments. These control functions are as follows: 
ION TRAP: Set the brightness control (under front panel con-
trol door) to its maximum clockwise position and alternately 
slide and rotate the ion trap for maximum brightness. 
YOKE POSITIONING: Loosen the yoke clamp wing nut and make 
sure that the yoke is firmly seated against the bell of the picture 
tube. Picture tilt may be corrected by rotating the yoke to 
square the picture within the mask. Retighten the clamp wing 
nut after completing this adjustment. 
FOCUS UNIT: Loosen the focus unit securing nuts and laterally 
adjust the focus unit to approximately % inch from the yoke 
assembly. Make sure the circular focus magnet remains concen-
tric about and perpendicular to the tube neck. Tighten the focus 
unit securing nuts. Adjust the focus control for best focus. 
PICTURE CENTERING: The wobble plate lever which is located oti 
the forward end of the focus unit is the centering control. Loosen 
its two securing screws and move the lever in a restricted circular 
path until the picture is centered. Readjust the focus knob if the 
picture centering process disturbed the focus adjustment. 
NECK SHADOW—IMPORTANT: If, after having made the above me-
chanical adjustments and it is impossible to eliminate neck 
shadow, the following procedure should be followed. 

It is important that the entire yoke assembly and focus unit be 
concentric about the tube neck. Also the mounting bracket 
assembly should be perpendicular to the neck of the picture tube. 
To accomplish this, loosen the two yoke adjustment nuts on the 
sides of the yoke assembly, the yoke adjustment nut on the top 
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assembly bracket and the yoke clamp wing screw. Then push the 
entire assembly towards the bell of the picture tube and tighten 
the rod draw nuts and the above mentioned nuts. Next, loosen 
the securing nuts on the focus unit bracket. Set the focus unit 
flush with the yoke tail and position the focus assembly so that 
it is perpendicular to and concentric about thé tube neck. Tighten 
the securing nuts and recheck for proper picture centering, focus 

and ion trap adjustment. 
PICTURE STRAIGHTENERS: These are the two anti-pincushioning 
magnets mounted near the bell of the picture tube. Adjust these 

magnets as follows: 
(a) Reduce the picture size so that the raster edges are 

visible. 
(b) Adjust the straightening magnets so that the raster edges 

are perfectly straight. These magnets will have an effect 
upon the width, but their important function is to keep 
the raster edges from being "bowed" in or out. 

(c) Return picture to normal size with the size controls. 

A. TO REMOVE PICTURE TUBE ( Early Assembly): 

1. Remove chassis. 
2. Lay cabinet, face down, on a soft, nonscratching surface. 
3. Loosen the two knurled draw nuts and move the yoke 

mounting rods away from yoke assembly. 
4. Remove screw holding yoke assembly top supporting 

bracket. 
5. Remove ion trap. 
6. Remove yoke assembly from tube. 
7. Loosen picture tube strap nuts and remove strap. 
8. Remove picture tube. 

B. TO REPLACE PICTURE TUBE (Early Assembly): 

1. With the cabinet lying on its front, insert the picture tube 
into mask with its high voltage anode to the right (above volume 

T
V
 P
A
G
E
 12-18 G

E
N
E
R
A
L
 
E
L
E
C
T
R
I
C
 

©John F. Rider 



INSTALLATION INSTRUCTIONS (Cont'd) 

control shaft hole). NOTE: Before replacing picture tube into re-
ceivers equipped with a metal mask, place the dust seal into the 
space between the mask front bezel and the inside rim. The dust 
seal should then be pulled through the eight tab holes which are 
arranged around the mask inside rim. Hook the dust seal on the 
eight provided tabs. 

2. Place picture tube strap over tube and secure strap with 
the provided nuts and "U" washers. 

3. Slide yoke assembly over tube neck and secure with screw 
to top support bracket. 

4. Position both yoke mounting rods and tighten knurled 
draw nuts. 

5. Install ion trap. 
6. This step applies only to those receivers equipped with a 

metal mask. 
After the side rods have been tightened and the assembly 

secured so that the picture tube can't possibly move or shift, the 
dust seal may be positioned. Push the dust seal off of the eight 
tabs in the mask rim. The dust seal will then fall into its proper 
place between the picture tube and the mask. 

7. Restore cabinet to normal upright position and install 
chassis. 

8. Bolt chassis to cabinet and install knobs. 
9. Connect all leads and cables. 
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Fig. 6. Side View of Late Picture Tube Mount Assembly 

"LATE" 21-INCH PICTURE TUBE ASSEMBLY 

GENERAL: This information refers to the assembly shown in Fig. 
2, 6, 7, 8, 9 and 10. In mid-production, the yoke and focus unit 
assembly was changed to incorporate a later design which some-
what simplified the installation adjustments and service pro-
cedure. Basically, this assembly is similar to the earlier unit in 
that the picture tube is held forward by a strap assembly which, 
in turn, is secured to the cabinet. The yoke and focus assembly 
is held in position against the bell of the picture tube by side rods 
in a manner similar to that used in the earlier assembly. The yoke 
is supported by the tube neck and hence need not be specially 
positioned to assure lack of neck shadow etc. It is necessary 
however to make sure that the focus unit is concentric about and 
perpendicular to the tube neck. 
On some receivers using this assembly, the brass focus unit 

support rods must be "cocked" slightly clockwise (approximately 
5 degrees) so that the picture straightening magnets will be 
reasonably vertical in their position to prevent a "Parallelogram" 
effect in the picture. See Fig. 7. This is not necessary in later 
production receivers using the new assembly since the picture 
straighteners were re-designed with off- set brass supporting 
straps which will properly position them without "cocking" the 
entire assembly. 

Late production focus units utilize a screw driver method o 
adjustment rather than the flexible shaft and knob found on 
earlier versions. It is important when adjusting this new focus 
unit that a nonmagnetic screw driver be used to simplify the 
procedure. Also, when attempting to adjust the focus unit 
through the cabinet back, be sure that the screw driver enters 
the screw funnel otherwise the ion trap may become disturbed. 
This would require removal of the cabinet back to allow re-
adjustment of the ion trap. 

APPRO 

CL 

REAR SUPPORT STRAPS 

PICTURE 5TRAIGHT,ENERS TO BE VERTICAL AND LÇVEL, 
DONE BY COCKING ASSEMBLY CLOCKWISE AS SHOWN 

Fig. 7. Rear View, 21-inch Models 

N. TO J2•• 

PICTURE TUBE ASSEMBLY ADJUSTMENTS 
(LATE ASSEMBLY) 

The following data refers to the late assembly shown in Figures 
2, 6, 7 and 8. 

1. Remove cabinet back. 
2. Apply power to the receiver, turn set on and tune in a 

test pattern. 
3. Adjust the necessary controls to correct any existing mal-

adjustments. These control functions are as follows: 
ION TRAP: Set the brightness control (under front panel con-
trol door) to its maximum clockwise position and alternately 
slide and rotate the ion trap for maximum brightness. 
YOKE POSITIONING: Rotate yoke to square picture within the 
mask. It is not necessary to loosen any part of the assembly 
for this operation. 
FOCUS UNIT: Loosen the focus unit securing nuts and laterally 
adjust the focus unit for the dimension shown in Fig. 6. Make 
sure the circular focus magnet remains concentric about and 
perpendicular to the tube neck. Tighten the focus unit securing 
nuts. Adjust the focus control for best focus. 
PICTURE CENTERING: The wobble plate lever which is located on 
the forward end of the focus unit is the centering control. Loosen 
its two securing screws and move the lever in a restricted cir-
cular path until the picture is centered. Readjust the focus knob 
if the picture centering process disturbed the focus adjustment. 
PICTURE STRAIGHTENERS: These are the two anti-pincushioning 
magnets mounted near the bell of the picture tube. Adjust these 
magnets as follows: 

(a) Reduce the picture size so that the raster edges are visible. 
(b) Adjust the straightening magnets so that the raster 

edges are perfectly straight. These magnets will have an 
effect upon the width, but their important function is to 
keep the raster edges from being "bowed" in or out. 

(c) Return picture to normal size with the size controls. 
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INSTALLATION INSTRUCTIONS (Cont'd) 

A. TO REMOVE PICTURE TUBE (Late Assembly): 
1. Disconnect all cables and leads. Remove chassis. 
2. Lay cabinet, face down on a soft, nonscratching surface. 
3. Remove ion trap. 
4. Loosen and remove nuts and washers which secure the 

yoke mounting rods to the picture tube strap assembly. 
5. Remove rear support strap nuts and move straps aside. 
6. Remove entire yoke and focus assembly. 
7. Remove picture tube strap assembly and picture tube. 

B. TO REPLACE PICTURE TUBE (Late Assembly): 

1. This step applies only to those receivers equipped with a 
metal mask. Before inserting picture tube into mask, the sponge 
rubber dust seal should be placed into the space between the 
mask front bezel and the inside rim. The dust seal should then 
be pulled through the eight tab holes arranged around the mask 
inside rim. Hook the dust seal on the eight tabs. 

PICTURE TUBE - I7BP4 -A 

TUBE STRAP ASSEMBLY RUBBER CUSHION RMM - 2213 
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Fig. 9. Picture Tube Assembly, Model 17C125 (Top View) 
(Yoke and Focus Unit Not Shown) 

2. Replace picture tube. 
3. Replace, in reverse order, all yoke and focus assembly parts 

removed in "A" above. 
4. After the side rods have been tightened and the assembly 

secured so that the picture tube can't possibly move or shift, the 
dust seal may be positioned. Push the dust seal off of the eight 
tabs in the mask rim. The dust seal will then fall into its proper 
place between the picture tube and the mask. 

5. The nut between the fiber yoke support and the tie channel 
should be turned by finger fully forward. The nut immediately 
to the rear of the flux shield (large disc) should be set for 23/8 
inches between the disc and the flange as shown in Fig. 6. The 
fiber yoke support stop nut should now be unscrewed toward the 
fiber yoke support and suitably tightened. Next, tighten the nut 
behind the forward plate of the focus unit thus maintaining it in 
its maximum forward position. 

6. Replace ion trap. 
7. Replace chassis and connect all leads and cables. 
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Fig. 10. Picture Tube Assembly, Model 20C107 (Top View) 
(Yoke and Focus Unit Not Shown) 

RECEIVER CIRCUIT ANALYSIS 

A brief description of the operation of each circuit is given in 
the following paragraphs. A block diagram of the receiver is 
shown in Fig. 11 to better visualize the operation of the receiver. 
The incoming signal is amplified by two r-f amplifier stages 

V101, 6AB4, and V102, 6AK5. The signal is then mixed in the 
converter VIO3B, 1/2 12AT7, with a signal developed by the 
local oscillator V103A, 1/2 12AT7. The resulting intermediate 
frequencies (both sound and picture) are then coupled via a 
transmission line into the video i-f strip consisting of the tubes 
V104, V105 and V106 (6CB6 tubes). After amplification these 
signals are then rectifie-1 or detected by a crystal diode, Y151. 

Across the diode load circuit appears a 4.5 mc FM signal con-
taining the sound information. This 4.5 mc FM sound i-f carrier 
is amplified by V109, 6CB6 and then passed to a limiter, V110, 
6AU6. The output of the limiter is detected by a ratio detector 
V111A, 1/2 6T8. Tubes VI 11B, 1/2 6T8 and V112, 6AQ5 
comprise the remainder of the audio system. The audio signal 
is then fed to the loudspeaker. 
Composite sync and video information also appears across the 

video detector diode load and is passed to the video amplifier 
V107 and thence to the grid of the picture tube, V108. 
A portion of the composite sync and video voltage appearing 

across the diode load is picked off and amplified by the sync 
amplifier V113A, 1/2 12AT7. In order to remove the deleterious 
effects of strong impulse noise upon picture stability, a noise cancel-
ler circuit is incorporated in this receiver. The noise canceller 
V113B, 1/2 12AT7 is tied across the output of the sync amplifier 
in such a manner that it will eliminate the noise impulses. This 

will be more completely described on page 30. 
After removal of noise pulses if any the composite video and 

sync information is passed to the sync clipper wherein the video 
information and blanking pedestals are stripped off leaving only 
the vertical and horizontal sync information. Another function 
of the clipper is to provide an automatic gain control (AGC) 
voltage which is used in conjunction with diode d-c voltage to 
control the gain of the r-f and i-f stages. 

This is partially accomplished by clipper grid rectification of 
the sync pulses together with a "minimum" bias developed by 
the diode detecf or. Since the sync information is held at a con-
stant level throughout the transmission, these pulses provide an 
excellent amplitude reference for purposes of AGC operation. The 
horizontal and vertical sync pulses are separated after the clipper 
and fed to their respective sweep frequency controlling devices. 
The vertical sync information is integrated in the integrator 

network P301 to form the vertical sync pulse. This pulse is 
applied to one grid of the vertical multivibrator V114, 12BH7, to 
control its frequency. The produced vertical sweep pulse is 
properly shaped and amplified by the vertical amplifier V115, 
6BX7. This amplified voltage is then applied to the vertical wind-
ings of the deflection yoke. A portion of the vertical sweep pulse 
is picked off at the output of tube V115, and after proper shaping, 
is applied to the cathode of the picture tube. This vertical blank-
ing pulse is used to blank or cut off the picture tube during the 
vertical retrace time, thus eliminating the annoying diagonal 
white lines that may appear in the picture should the brightness 
be turned up too far or if the blanking pedestal pulse from the 
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RECEIVER CIRCUIT ANALYSIS (Cont'd) 
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Fig. 11. Block Diagram ( 21-inch Models) 

transmitter is of insufficient amplitude to accomplish vertical 
blanking. 
The horizontal pulse information from the clipper tube, V116A, 

1/2 12AX7, is coupled into the horizontal phase detector Vil 7A, 
1/2 12AU7, wherein a comparison is made between the phase or 
frequency of the sync pulses and the horizontal sweep pulse. This 
comparison results in a d-c correction voltage which is then 
applied to the reactance control tube V118A, 1/2 12AU7, which 
in turn controls the frequency and/or phase of the horizontal 
oscillator, V118B, 1/ 2 12AU7. 
The pulse generated by the horizontal oscillator is properly 

shaped in the horizontal discharge stage, Vii 7B, 1/2 12AU7, and 
applied to the horizontal output amplifier V119, 25AV5 or 25BQ6. 
This tube provides the necessary pulses for horizontal sweep and 
the development of the high-voltage for the picture tube anode. 
A damper tube V120, 6V3 is connected in a high-efficiency 
"flyback" type circuit. Its dual purpose is to dampen out or 
remove the train of oscillations appearing at the beginning of 
each sweep pulse and tu use these pulses, after rectification, to pro-
vide boosted d-c voltage for the plate of the horizontal output 
tube, V119. 
A portion of the horizontal scanning pulse, as it appears across 

the width coil, is picked off and applied to the grid of a cathode 
follower stage, V116B, 1/2 12AX7, from which is derived a 
horizontal retrace blanking pulse. This pulse prevents the appear-
ance of horizontal retrace effects. 
The high voltage is derived from a voltage doubler circuit. In 

the 21-inch models a high-efficiency doubler circuit consisting of 
V121, V122 and V123 (1X2A tubes) is used. It is the inclusion of 
V122 as a coupling diode which brings about the higher efficiency 
and greatly stabilized voltage regulation of the high-voltage 
rectifier system. Because of the lower high-voltage requirements 
of tubes smaller than 21 inches, a straight-forward voltage doubler 
is used in 17- and 20-inch receivers. 

In the following paragraphs a detailed description of some new 
circuits is given. 
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VIDEO I-F SYSTEM ANALYSIS 
The video i-f system consists of three pentode amplifiers, the 

output of which is detected by a crystal diode, Y151. 
The input signal is delivered from the r-f tuner via link cou-

pling. The grid winding or secondary of T151 is tuned approxi-
mately to the center of the video i-f pass band. A 38.0 mc 
series-tuned absorption trap, L152, is tied across the input grid 
circuit. Also, an absorption trap, L151, is inductively coupled to 
T151 to reject any adjacent channel audio carrier interference. 
The next two plate coils, L153 and L155, are tuned to opposite 

sides of the pass band center frequency in such a manner as to 
provide the desired 45-55% response at 42.5 mc and 45.75 mc. 
Inductive absorption traps are coupled to each of these coils. 
L154 is the second 47.25 mc trap. L156 is tuned to the "accom-
panying" sound frequency of 41.25 mc. It is not the purpose of 
this trap to eliminate the 41.25 mc carrier since this would 
remove the sound signal when the receiver is properly tuned. 
Rather, this trap is incorporated to somewhat lower the per-
centage of audio i-f carrier present in the i-f system to prevent 
excessive 4.5 mc "crystallization" effects in the picture when the 
receiver is tuned for best picture detail. (The very high gain of 
the audio i-f system plus its limiting stage more than compen-
sates for this inserted loss). 
The coil, L157, is also tuned to the i-f pass-band center fre-

quency. A 38.0 mc trap, L158, is inductively coupled to L157. 
The frequency of the adjacent channel audio i-f carrier traps 

would normally be expected to fall at 39.75 mc. However, in the 
fringe areas where the operator will tune for maximum picture 
gain and hence place the carrier near the peak of the response 
curve, it becomes necessary to correspondingly shift the adjacent 
channel audio trap lower in frequency. For this reason the adja-
cent channel audio carrier traps are tuned to 38.0 mc. 
The two i-f carrier signals present at the plate of the third i-f 

(V106) are capacitively coupled to the crystal diode "shunt-
type" detector. L168 is incorporated as a "tweet" filter and elimi-
nates upper-order harmonics of the i-f frequencies present in 
the crystal output which would cause tuneable interference 
patterns on some channels. 
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Fig. 13. Noise Canceller Circuit ( 1st and 2nd Production) 

The crystal diode output consists of composite video informa-
tion (positive white) which is coupled to the video amplifier 
V107, for further amplification. The crystal diode output also 
contains a 4.5 mc FM carrier which is coupled to the audio i-f 
system for further amplification and detection to provide the 
program sound intelligence. 

SYNC AMPLIFIER, CLIPPER AND NOISE CANCELLER 
A portion of the crystal diode ( Y151) output is picked off and 

fed to the grid of the sync amplifier, V113A. See Fig. 13. This 
stage is a voltage amplifier, the output level of which may be 
adjusted to suit a particular signal area or to optimize the sync 
stability of the receiver under noisy, weak signal conditions. This 
may be done by raising or lowering the value of its plate load 
resistor by closing or opening the local-distant switch. (In some 
earlier models, this switch was attached to the AGC control 
potentiometer.) 
The output of the sync amplifier is coupled to the clipper grid 

through C302. The clipper, V116A, strips off all video informa-
tion leaving only the sync pulses which are then used to syn-
chronize both the vertical and horizontal oscillators in the sweep 
system. 
The noise inverter or canceller, V113B, is tied across the output 

of the sync amplifier V1 13A. The cathode of the canceller has a 
fixed positive bias applied by virtue of R301, R302. Its grid is 
maintained at some negative bias voltage which is proportional 
to the strength of the incoming signal. This negative grid bias is 
obtained from the crystal diode Y151, and is suitably filtered by 
R166 and C169. These two bias voltages combine to cut off the 
canceller tube, V1 13B, so that it will normally not conduct in 
the presence of a received television signal. 
The cathode of the canceller, V113B, is fed a signal consisting 

of video and negative-going sync as well as impulse noise, if any. 
Since the canceller is biased off and will not pass any signals less 
than the sync-tip level, nothing happens until a noise burst of 
greater-than-sync-tip level occurs. When this happens, the 
canceller tube, V113B, will conduct heavily, and hence will drop 
the instantaneous sync amplifier output below the clipping level 
which has already been established in the clipper Vil 6A. 

Because of this, neither sync nor noise will be present in the 
clipper output for the duration of the noise burst. At these 
times, the inertia or "fly-wheel" effect of the sweep circuits and 
the horizontal AFC system is relied upon to maintain proper 
frequency. After the noise burst ceasei, the canceller tube, 
V113B, no longer conducts and the circuits return to normal 
operation. (For maximum efficiency, however, the canceller is 
normally biased in such a manner as to slightly wipe sync. This 
is permissible since the sync information amplitude is more than 
adequate. This is mentioned here instead of earlier to prevent 
confusion.) 

AGC SYSTEM 
In all the included models, AGC bias is derived from the 

clipper grid circuit by means of grid rectification of the applied 
video and sync waveform—and partially from the crystal diode 
detector. Some earlier models incorporated a rear-apron AGC 

0,69 

«-

potentiometer, R171, which should be adjusted just below the 
point of sync overload on the strongest available signal. The 
AGC voltage is then distributed to the r-f stage and to the first 
and second video i-f amplifiers. 

Later production receivers incorporate a Delayed AGC 
system which prevents the application of negative AGC bias to 
the r-f tuner unit on all signals below a predetermined signal 
level. Thus on weak signals the r-f amplifier operates at maximum 
gain and hence improves the signal-to-noise ratio. The i-f stages, 
however, receive the normal nondelayed AGC voltage from the 
clipper circuit, or from the crystal diode. 
AGC delay is achieved as follows: (Refer to Fig. 14.) AGC 

voltage which originates from the clipper grid circuit is fed 
through R223 and thence to the r-f tuner through the decoupling 
filter consisting of R183 and C151. R222 feeds a small positive 
d-c voltage into the junction of R223 and the by-pass capacitor 
C181. The diode of V11 1B is tied between this point and ground, 
the purpose of which is to prevent the voltage at this point from 
going positive in the absence of signal or in the presence of weak 
signals. Hence the voltage appearing on the r-f tuner AGC lead 
will theoretically remain at zero volts d-c until a sufficiently strong 
signal is received which will develop enough negative AGC bias 
voltage to overcome the small applied positive delay voltage. In 
actual practice, however, the zero signal or weak signal r-f tuner 
bias voltage is never at absolute zero volts, since a small amount 
of contact potential is developed by the delay diode and by the 
2nd r-f amplifier. This valtage will usually measure from — ! 
to — 11., volts. 
Delayed AGC was incorporated in 3rd and 4th-production 

models, which may be readily identified by the rear apron com-
pensator control which is a simple two-position switch rather than 
a switch and potentiometer combination, as was used in earlier 
production receivers. 
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R-F TUNER UNIT 

RETRACE BLANKING 

These receivers incorporate both vertical and horizontal re-
trace blanking which removes the annoying diagonal white lines 
or the white irregular vertical band frequently noticed on re-
ceivers not equipped with retrace blanking facilities. 
VERTICAL RETRACE BLANKING—The coupling network consisting 
of C313 and R329 (see Fig. 38) differentiates the saw-tooth wave-
form originating at the vertical output stage plate (V115) and 
forms a steep positive "spike" voltage. This voltage is coupled 
through C172 into the picture tube cathode and hence drives it 
to cut-off during the retrace portion of the vertical sweep cycle. 
(C318 and R326 are required for the horizontal blanking system 
as explained below. These components have little or no effect 
on the vertical blanking pulse.) 
HORIZONTAL RETRACE BLANKING—Horizontal blanking is also ac-
complished by the application of a suitable positive pulse to the 
picture tube cathode. 
A "sample" of the width coil pulse is fed to the grid of the 

horizontal blanking tube, V116B, after suitable shaping. V116B 
functions as a cathode follower and provides isolation between 
the pulse source and the picture tube circuits. This system pro-
vides a suitably low impedance source of horizontal blanking 
pulses. 
The developed blanking pulses appear across R326. As far as 

the horizontal blanking pulses are concerned, the bottom end of 
R326 is virtually grounded, since C318 provides a low impedance 
return path at the 15,750 cps. frequency. C318 is used addi-
tionally to pi event the appearance of horizontal pulse informa-
tion in the vertical output circuits which would otherwise destroy 
picture interlace. 

HORIZONTAL SYNCHRONIZATION 

Horizontal synchronization is accomplished by comparing the 
phase and/or frequency of the incoming horizontal sync pulses 
with the phase and/or frequency of the horizontal sweep pulses 
which are generated within the receiver. 

This comparison is made in the horizontal phase detector cir-
cuit (V117A) which then, by means of this comparison, provides 
a d-c output voltage. The polarity and amplitude of this voltage 
will depend upon any difference between the phase or frequency 
of the sync pulses and the locally generated sweep pulses. 
This "correction" voltage is next applied, after suitable 

filtering, to the reactance tube (V118A) which, in turn, retards 
or advances the firing time of the horizontal oscillator thus caus-
ing it to remain accurately in step with the sync pulses. 

VOTA 
HORIZ. 

PHASE GET 
C355 

R353 I 

PROPORTIONAL 
D-C OUTPUT 

HORIZ. SAW-TOOTH 
R. INPUT 

HORIZ.SYNC 
-.,. INPUT 

Fig. 15, Basic Horizontal Phase Detector 

A triode-type tube is used as the phase detector. In general, the 
application of a small, identical positive voltage to both the 
grid and plate will cause identical currents to flow in each element. 
Figure 15 shows the basic horizontal phase detector circuit. 
R352 and R353, being nearly equal in value, will have developed 
across each of them, an equal but opposing d-c voltage due to the 
application of the negative polarity sync signals to the cathode. 
(R352 and R353 differ in value only to correct for the slight 
impedance difference between the grid to cathode and plate to 
cathode paths.) 
A sample of the horizontal saw-tooth voltage, obtained from 

the discharge stage (V117B) plate circuit, is fed into the plate 
circuit of the phase detector, V117A, and hence modulates its 
plate current. The resulting effects are shown in Fig. 16. As in-
dicated in condition 1, if the horizontal oscillator is properly 
timed, the developed saw-tooth will be so positioned that the sync 
pulses will occur exactly at the center of the retrace slope. There-
fore, the grid and plate currents will be equal, and because they 
are of opposite polarity, a total of zero d-c volts will appear at 
the detector output. 

Conditions 2 and 3 show the effect of either a leading or lagging 
saw- tooth pulse. In either case, a current unbalance will exist 
which will cause a positive or negative d-c voltage to be developed 
which in turn will be used to correct the oscillator timing. If the 
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Fig. 16. Phase Detector Operation 

horizontal oscillator of the receiver fires too late (i.e. the saw-tooth 
is " lagging") as shown in condition 2, the plate current increases, 
causing a negative output voltage. This will cause a speeding up 
of the horizontal oscillator by virtue of the reactance tube (to be 
discussed below). If the saw-tooth leads, as shown in condition 
3, the negative developed voltage at the plate will be less than 
the positive voltage appearing at the cathode, thus resulting in a 
positive output voltage which in turn will retard the oscillator 
firing time. 
The reactance tube, as shown in Fig. 17, acts as a variable 

resistance which is connected in series with C358 across the oscil-
lator tank circuit to vary its frequency. As the d-c output from 
the phase detector changes amplitude or polarity, the reactance 
tube plate resistance will change accordingly. A positive voltage 
on the grid will cause the tube to conduct more heavily, thereby 
lowering the resistance between the capacitor C358 and ground. 
This increases the effective capacitive reactance of C358 across 
the oscillator tank circuit and causes a consequent lowering of its 
natural resonant frequency. Conv,:rsely, the application of a 
negative grid correcting voltage will result in a higher natural 
resonant frequency of the oscillator tank circuit. 
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GENERAL DESCRIPTION 

The r-f amplifier, converter and local oscillator are constructed 
as a complete unit sub-assembly which can be easily dismounted 
from the main chassis. 

This unit is designed and shielded to reduce oscillator radiation 
to a minimum. 

This r-f tuner unit employs two r-f amplifiers, a converter and 
an oscillator. The intermediate output frequencies are: 45.75 
megacycles for picture and 41.25 megacycles .for sound. 
The circuits are tuned by series coils and their distributed 

capacity, the tube capacity, and the capacity of three trimmers. 
As the channel selector is switched to lower channels, coils are 
added in series to lower the frequency. The oscillator section 
has a tuning adjustment for each channel so that the oscillator 
frequency may be correctly adjusted for every channel with one 
setting of the fine tuning control at the center of its range: 
The antenna is coupled to the cathode of the first r-f amplifier 

by a balanced input transformer to reduce noise pick-up. 
The r-f tuner unit includes an intermediate frequency trap in 

the cathode circuit of the first r-f amplifier to remove interfering 
frequencies, in the intermediate frequency pass-band, which 
may be picked by the antenna system. The trap is connected into 
the circuit when the receiver is tuned to the critical channels, 2 

through 6. 
Automatic gain control bias is applied to the second r-f ampli-

fier. 
The i-f output of the converter is applied to the first i-f ampli-

fier through a transformer link coupled to the i-f input trans-

former. 
A test point is added at the converter grid which is isolated 

from the grid by a 10,000-ohm resistor. 
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SERVICE ON R.F. TUNER UNIT 

The r-f tuner unit has been carefully designed for trouble-
free operation and ease in servicing. All parts including the 
switch wafers with the coils mounted are readily replaceable. 

It is recommended that any trouble be definitely located before 
removing the r-f tuner unit. Make the following checks to help 
ascertain whether or not the trouble is in the r-f tuner. 

1. If video or sound is present this usually eliminates the r-f 
tuner unit as a source of trouble. If both video and sound are 
absent, but the raster is normal, the trouble may be in the video 

i-f stages as well as in the r-f tuner unit. 
2. If a noise pattern is evident on the screen, it usually indi-

cates that the r-f tuner unit, the video i-f and the video amplifier 
circuits are operating normally. Check for a short or an open cir-
cuit in the antenna or antenna input circuits or first r-f stage. 

3. Replace head-end tubes with known good tubes. Note: 
When a new tube is used, slight differences in interelectrode ca-
pacities between tubes may cause a slight detuning of r-f circuits. 
If an oscillator tube is replaced, the fine tuning range should be 

checked. 
4. Check for proper AGC bias voltage at test point No. VII. 

A or B Normal signal with normal contrast control setting should 
produce approximately — 3 volts VTVM reading. 

5. The oscillator may be checked by measuring the voltage at 
test point No. 1. If the oscillator is functioning it should develop 
approximately — 4 volts as measured by a vacuum tube volt. 
meter. If the oscillator is inoperative the voltage at test point 
No. 1 will drop below 1 volt. 

6. Check the i-f link output coupling for open or short circuit, 
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R-F Tuner, Bottom View, Switch Removed 

7. Couple a 44-megacycle 400-cycle amplitude modulated 
signal to test point No. 1. If the 400-cycle modulation is present 
at the output of the video amplifier plate as seen on an oscillo-
scope or observed on the screen of the picture tube in the form of 
horizontal bars, it is highly probable that the trouble lies some-
where in the R-F tuner unit ahead of the converter, V1035, 
grid (pin 7). However, should this 400-cycle information fail to 
appear in the receiver output, a check should be made of the first, 
second and third viedo i-f amplifier stages, the crystal diode and 
the video amplifier. 

8. Check r-f tuner socket voltages shown in Fig. 36, page 31. 

REMOVAL OF TUNER UNIT FROM CHASSIS-

1. Disconnect the antenna transmission line and the tuner out-
put 100-ohm. i-f coupling link at the i-f assembly. 

2. Remove self-tapping screws holding the tuner to the 
mounting brackets at the rear and side of the tuner. 

3. Disconnect the following leads from the r-f tuner terminal 
board: AGC, 6.3-volt heater, high 5+ and low 5+, see Fig. 27. 

4. Disconnect the black phenolic coupling from the r-f tuner 
switch shaft. The tuner assembly is now free for removal. 

REPLACEMENT OF SWITCH WAFERS-See Fig. 18 and 20. 

1. Remove the r-f tuner unit from the chassis and remove its 
shield. 

2. Loosen setscrew (E) which holds Textolite switch shaft into 
the brass coupling RMK-006 and slide shaft out of the rear of 
the switch. 

3. Remove the spring clips (B) which secure the switch wafer 
to the Textolite side rails ( C). There are six of these springs on 
each side. These may be removed by lifting the tab out of the 
hole in the Textolite side rails. 

4. Unscrew the four hex nuts (D) which secure the side rails 
(C) to the shields. The side rails may be lifted out of the switch 
wafers. 

5. Unsolder the connections to the wafer to be removed and 
replace with the new wafer. 

L107 

TO REMOVE THE OSCILLATOR WAFER ONLY-See Fig. 18 and 20. 

1. Remove the r-f tuner from the chassis and remove the r-f 
tuner unit shield. 

2. Loosen the Allen setscrew (E) which holds the Textolite 
switch shaft to the coupling and pull the shaft out of the oscil-
lator wafer. 

3. Remove the four spring clips (B) which secure the Textolite 
side rails (C) to the r-f tuner unit front apron and the oscillator 
wafer. 

4. Remove the two self-tapping screws (A) which hold the r-f 
tuner unit front apron to the chassis, and pull the front apron 
forward so that the oscillator wafer may be removed. Use care 
not to break the connection to the tuning capacitor, C118. 

5. Unsolder the connections to the oscillator wafer and remove 
it by springing up the Textolite side rails (C). 
When reassembling the r-f tuner unit and replacing switch 

wafers, use care not to damage or distort any of the coils mounted 
on the switch wafers. Reassemble the r-f tuner unit in the reverse 
order that it was disassembled. 

REMOVAL OF TUNING CAPACITOR OR DETENT ASSEMBLY-See Fig. 
18 and 20. 

1. Remove the r-f tuner unit from the chassis as outlined. 

2. Remove the r-f tuner unit shield, 

3. Remove the two spring clips (B) which hold the Textolite 
side rails. 

4. Loosen the rear setscrew which holds the Textolite shaft 
into the brass coupling (RMK-006) and slide the Textolite shaft 
out of the coupling. 

5. Remove the two self-tapping screws which secure the front 
apron to the r-f tuner unit chassis. 

6. Spring up the Textolite side rails (C) to release the front 
apron for access to the tuning capacitor. 

7. Unsolder the tuning capacitor lead at the 12AT7 socket. 

8. To remove the detent assembly, remove the "C" washer on 
brass shaft. 
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RECEIVER ALIGNMENT 

GENERAL: 

The following procedure covers the alignment of the R-F 
Tuner Unit, Video I-F System, Audio I-F System and Video 
Amplifier Trap. 

In most cases the circuits in the receiver should need realign-
ment only when tubes or components in the tuned circuits have 
been replaced, or the adjustments have been tampered with. 
When the decision is reached that the trouble lies in improper 
alignment of the circuits, the alignment should be undertaken 
only if proper test equipment is available. In many cases, the 
"over-all" receiver alignment may be first checked to determine 
the source of the difficulty. 

The alignment procedure described follows the sweep method 
using General Electric test equipment. When other than General 
Electric sweep equipment is used, make sure that it meets the 
requirements listed below. If an accurately calibrated marker 
generator is not available, a conventional signal generator may be 
used to supply the markers. Its output should be loosely cou-
pled to the sweep generator output terminals and must be kept 
as low as possible to prevent distortion of the sweep wave- form. 

Before proceeding with the alignment make sure to read all 
notes and consult the connection diagrams. Allow the test equip-
ment and receiver to warm up for at least 15 minutes before 
starting the alignment. 

ALWAYS USE AN ISOLATION TRANSFORMER TO PROTECT TEST EQUIPMENT 

TEST EQUIPMENT 
The following test equipment is necessary in order to effect 

alignment of the tuned circuits of the receiver: 

I. R-F SWEEP GENERATOR 

(G-E Type ST-4A or Equivalent) 
a. Frequency requirements: 

4.5 MC with approximately 2 MC sweep width. 
37-48 MC with approximately 10 MC sweep width. 
50-90 MC, 170-220 MC with 15 MC sweep width. 

b. Constant output in the sweep range. 
c. Minimum output 0.1 volt. 

2. MARKER GENERATOR 

(G-E Type ST-5A or Equivalent) 
The marker generator must have good frequency stability, 

accurate calibration and must cover the following frequencies: 

a. 38.00 MC 
41.25 MC 
42.50 MC 
45.00 MC 
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Fig. 21. R-F Sweep Equipment C sing Diagram 
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NEAD-END 
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47.25 MC 

b. 4.5 MC for video amplifier trap alignment. 
c. Picture and sound carrier frea iencies for Channel No. 2 

through No. 13. 

3. BALANCED OUTPUT ADAPTER 

(G-E ST-8A or Equivalent) 
See R-F Alignment, note 2. 

4. OSCILLOSCOPE 

(G-E Type ST-2A or Equivalent) 
The oscilloscope should have good sensitivity and preferably 

a 5-inch screen with a good wide-band frequency response in the 
vertical deflection circuits. Although the high frequency re-
sponse is not necessary for alignment, it is imperative when 
observing video waveforms. 

5. DETECTOR NETWORK 

A crystal detector network as shown in Fig. 31 is necessary 
when aligning the 4.5 mc video amplifier trap. 
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R-F Tuner Unit 
INTRODUCTION: 

Before actually starting the Alignment procedure, it would be 
well to first comprehend the objectives to be achieved. 

In general, the R-F Tuner "channel frequency" response should 
be "flat" across each channel. As previously noted, the major 
portion of the receiver selectivity will be found in the I-F system, 
the desired response of which is predicated upon the character-
istics of the transmitted signal. Hence, the R-F Tuner response 
should permit conversion of the incoming signal to the I-F 
spectrum without disturbing the amplitude relationship of the 
two carriers and their associated sidebands. 

Additionally, the R-F Tuner must provide a reasonable degree 
of selectivity to prevent cross-modulation of the television signal 
by other VHF services and to prevent signals in the 40 to 48 mc 
band from being passed to the I-F amplifier with a consequent 
degradation of the picture. 

In the following procedure, the tuner may be aligned without 
removing it from the main chassis. The alignment procedure is in 
two parts; the first portion deals with alignment and frequency 
response shaping of the signal frequency circuits and the second 
portion with the adjustment of the local oscillator. The signal 
frequency circuits, as may be noted on the schematic diagram, 
Fig. 36, are brought into resonance by adjustment of some of the 
inductances and, in some cases, by the adjustment of low value 
trimmer capacitors. 
The only adjustment in the cathode of the first R-F amplifier, 

V101, is the I-F interference trap, L106. This trap is pre-set at the 
factory at approximately 43.0 mc and may be readjusted, if re-
quired, to any offending signal in the 40-50 mc range. (Caution: 
when adjusting this trap—make sure that it has not changed the 
normal channel No. 2 response). 
The first R-F amplifier plate and second R-F amplifier grid 

circuits are tuned by switch-tapped coils and trimmer capacitors 
C104 and C106. Channels 7-13 are brought into resonance by the 
adjustment of these trimmers. Channels 2 thru 6 are brought 
into resonance by the adjustment of inductances L109, L112, 
L116 and L119. Coupling between these stages is controlled by 
the common impedances L114 and C105. L114 controls the band-
width on channels 2-6, while C105 controls the bandwidth on 
channels 7-13. Although the following procedure indicates the 
above adjustments are to be made only on a few specific channels, 
the final adjustment will represent an excellent compromise 
setting for all channels. 
The second R-F plate and Converter grid circuits are tuned by 

the tank circuits associated with s*itch wafer SlOOD. C108 is 
used to resonate the circuits in channels 7-13. L124 and L127 
resonate the circuits on channels 2-6. In the "over-all" receiver 
alignment procedure, page ZD, these three adjustments are used 
to correct for "Tilt" in the over-all response. 
The oscillator frequency is changed from channel to channel by 

switching additional inductances in series with the channel No. 13 
oscillator coil progressively down to channel No. 2. Each of these 
coils is adjustable through the front detent plate of the Tuner 
unit. 
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Fig. 25. R-F Tuner Adjustments, Top View 

R-F Alignment 

NOTES: 

1. The R-F tuner may be aligned without removing it from 
the main chassis. Disconnect the 300-ohm transmission line from 
the antenna input transformer, T100 and disconnect the B 
to the oscillator. To do this, on 4th-production R-F tuner units 
(those incorporating a 470-ohm, R125 resistor on the rear terminal 
boards) merely open the jumper between the two center terminals 
on the upper board. On earlier units disconnect this jumper and 
transpose L142 from terminal 4 to terminal 3 (see Fig. 27). 
Failure to transpose L142 will remove plate voltage from the 1st 
R-F amplifier and hence will result in improper alignment and 
reduced gain. 

2. Connect the sweep generator to the R-F tuner antenna input 
transformer using the G-E ST-8A balanced adapter to obtain 
300 ohms output, see Fig. 21. The adapter should be connected 
to the R-F tuner through approximately three feet of 300-ohm 
transmission line and a resistor pad, as shown in Fig. 23A. When 
using other test equipment of the unbalanced output type, a pad 
as shown in Fig. 23B should be used instead. 

3. Connect a 3-volt battery to the AGC terminal of the R-F 
tuner, see Fig. 27, with the positive lead of the battery connected 
to the tuner chassis. 

4. Should it become difficult to obtain proper tracking on 
channels 7-13 with the indicated adjustments, proper tracking 
may be achieved by dressing the coil L122. See Fig. 20. This coil 
is available through the opening obtained by removing the self-
tapping screw on the side flap and bending the flap up. See Fig. 26. 
This coil should be dressed with an insulated tool to prevent a 
B short. 

5. It is possible to obtain two different settings of C105, Fig. 26, 
that will give the proper R-F bandwidth. The correct setting 
may be determined by switching from Channel 13 to Channel 12 
and observing the change in bandwidth. The correct setting will 
result in a slightly greater bandwidth on Channel 12. 

6. When proper tracking on the low channels cannot be 
achieved with the provided screw adjustments, the inductance 
of the coils L110, L111, L117, L118, L125 and L126 (Fig. 18 and 
20) may be varied by inserting a knife blade between the wind-
ings. This method of adjustment requires the removal of the 
tuner shield, a procedure which will detune the circuits. How-
ever, in most cases the provided screw-type adjustments will 
suffice to achieve proper tracking through all channels after the 
shield has been replaced. 

7. The picture and sound carrier marker should not be less 
than 75% of the peak of the R-F response curve. Refer to the 
"limits" curves shown in the accompanying alignment chart. 

8. Seal trimmer screw of C105 and the brass cores in the coils 
L114, L112, L109, L119, L116, L127 and L124, Fig. 26, with wax 
to prevent detuning. Seal the tuning screws in trimmers C104, 
C106 and C108, Fig. 25, with glue. Reconnect the jumper on the 
R-F tuner terminal board and connect the transmission line to 
R-F tuner input transformer. 

9. For receiver over-all alignment check, see page 2 6. 
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R-F Alignment Chart 

(a) Set generator sweep width to 10-15 mc. 
(b) Signal input point at r-f tuner input transformer, T100. 
(c) Observe response curve at test point I, Fig. 25, through 10,000-ohm resistor. Connect test equipment ground lead to r-f tuner 

chassis. 
(d) Adhere to following order when performing a complete alignment. 
(e) When following the procedure below, an attempt should be made to obtain the indicated ideal response curves. Minor deviations 

from the ideal curves may occur, the maximum limits of "tilt" and/or bandwidth being shown in the "Remarks" column. 

Step 

Receiver 
and 
Sweep 

Generator 
Channel 

Marker 
Generator 
Frequency 
MC 

Adjust Remarks 

Retune C108 and/or redress L122 

1 No. 13 211.25 C104, C105 and C108 (Fig. 25 and 26) for maximum gain (Fig. 20) for proper tracking; see note 

215.75 and proper bandwidth of 
below. Limits are shown in 

4.5 mc to obtain curve "A" 
last column. 

4; C105 controls bandwidth, C104, 
C106 and C108 brings circuits into 
resonance. 

2 No. 12 205.25 
209.75 

3 No. 11 199.25 
203.75 No adjustments; check 

tracking; obtain curve 
"A"; limits shown in last 

75% 75% 

4 No. 10 193.25 column. s P 

197.75 25% P 25% S 

P S - 0 - - D-
5 No. 9 187.25 

191.75 

Sound Picture 
Carrier carrier 

6 No. 8 181.25 25% down 25% down 

185.75 A Tilt Limit Curves 

Ideal curve 

7 No. 7 175.25 
179.75 

L112, L114, L119 and 
8 No. 6 83.25 L127, Fig. 26, for maxi-

87.75 mum gain, optimum curve 
flatness and 4.5 mc band- 
width; see curve "B" 

75% 75 
P S‘ ̀  , / 

*3 

\ / 
*6 

P - s 
25% 25% 

9 No. 5 77.25 % / - i  
81.75 

No adjustments, check 
tracking; see curve "B" 

I / 
l 
I 1 

- E- - F- K-121, 

10 No. 4 67.25 
71.75 P S / 

/ 
- .., 

Wide Narrow 
limit limit 
Bandwidth Limit Curves 11 No. 3 61.25 L109, L116 and L124, 

65.75 Fig. 26, for maximum 
gain and optimum curve 
flatness. See curve "B" B 

12 No. 2 55.25 No adjustments, check Ideal curve See note 6. 

59.75 tracking; see curve "13" 

026 

6+140V B + 250V ACC 
ORANGE RED WHITE 

RJX -049 R- F TUNER 
IST,2ND,a 3RD PRODUCTION 

Fig. 27. R-F Tuner 
Terminal Boards 

C126 6127 

eutiA 

B+ 140V El+ 250V AtN¡A T- WHITE 
ORANGE RED  

RJX-049 4TH PRODUCTION 

6125 
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Oscillator Alignment 
GENERAL Two methods of oscillator frequency adjustment are 
given below. The first method uses a transmitting station for the 
adjustment while the second method requires a sweep generator 
to align the oscillator coils. 

A. "ON Station Signd" Alignment 

R-F and video I-F alignment must be correct before attempting 
oscillator alignment. A transmitted station signal is needed for 
each one of the coils being adjusted. Tune in the stations starting 
with the highest frequency channels and adjust the tuning screws 
for all available stations so that with the fine tuning control in 
the full- clockwise position, audio is just visible in the picture. 
Then, check to see that best picture response on all channels 
takes place approximately in the center of the oscillator fine 
tuning range. 

8. Sweep Alignment 

1. R-F and video I-F must be properly aligned before align-
ing the oscillator. 

2. Connect a 3-volt battery to the AGC terminal of the R-F 
tuner, see Fig. 27, with the positive lead of the battery connected 
to the tuner chassis. 

3. Disconnect the 300-ohm transmission line from the antenna 
terminals to the R-F terminals and connect the sweep generator 
to the R-F tuner terminals as described in note 2 on page 18. 

4. Set the fine tuning knob 180° ( 3,' turn) from the counter-
clockwise limit of its rotation, i.e. rotate the fine tuning knob 
counterclockwise to the end of its travel, then turn the fine 
tuning control knob 180° turn) clockwise. This setting of the 
fine tuning control should be maintained for all oscillator adjust-
ments. 

5. Make the indicated adjustments so that the picture carrier 
marker for the channel falls at 50% on the high frequency side of 
the response curve. 

LI35 

CHANNEL 9 
STEP 17 

CONV. OSC. 
V103 

LI34 LI34 LI33 

CHANNEL 8 
STEP 18 

CHANNEL 7 
STEP 19 

7104 

-CHANNEL 6 
STEP 20 

Fig. 28. Oscillator Adiustments 

OSCILLATOR ALIGNMENT CHART 
Sweep Generator Sweep Width 10-15 MC 

C118 
TUNING 
CONTROL 

LI29 

LI31  
CHANNEL 4 
STEP 

LI32 
CHANNEL 6--
STEP 21 

I-30110 

Step 
No. 

13 

14 

15 

Receiver 
and 

Marker 
Position 

Marker 
Generator 
Frequency 

No. 13 211.25 MC 

No. 12 205.25 MC 

No. 11 199.25 MC 

16 No. 10 193.25 MC 

17 No. 9 

18 No. 8 

187.25 MC 

181.25 MC 

19 No. 7 175.25 MC 

20 No. 6 83.25 MC 

21 No. 5 77.25 MC 

22 No. 4 

23 

24 

No. 3 

67.25 MC 

61.25 MC 

No. 2 55.25 MC 

Signal 
Input 
Point 

Observe 
Response 
Curve at 

Antenna 
terminals 

(see Note 3) 

Test Point 
III 

(Video detector 
diode load) 

Adjust 

L135 Channel No. 13 oscillator adjustment. 

L134 Channel No: 12 oscillator adjustment. 

L134 Channel No. 11 oscillator adjustment. 

L134 Channel No. 10 oscillator adjustment. 

L134 Channel No. 9 oscillator adjustment. 

L134 Channel No. 8 oscillator adjustment. 

L134 Channel No. 7 oscillator adjustment. 

L133 Channel No. 6 oscillator adjustment. 

L132 Channel No. 5 oscillator adjustment. 

L131 Channel No. 4 oscillator adjustment. 

L130 Channel No. 3 oscillator adjustment. 

L129 Channel No. 2 oscillator adjustment. 

See 
Note 

1, 2, 3, 
4, 5 
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Audio I-F Alignment 
GENERAL 
The preferred method of audio i-f alignment involves the use 

of the station signal. The 4.5 mc audio i-f circuits are then tuned 
for proper indication on a d-c voltmeter as indicated below. 

Meter Alignment 
NOTES: 

I. Tune in a television signal. This will provide a 4.5 mc 
signal source for audio alignment. Keep the volume control 
turned down unless the speaker is connected. 

2. Figure 29 shows a simple resistor network needed for the 
alignment of T203 secondary. These two 100K resistors should 
be chosen as accurately as possible, for equal resistance. Be sure 
to remove these resistors after completing the alignment. Align 
according to chart below. 

IN THE ABSENCE OF TEST EQUIPMENT, the audio I-F 
System may be aligned by tuning the various circuits for maxi-
mum volume output as follows: 

1. Tune in a weak station signal—preferably one with test 
pattern and tone modulation. A strong signal will require 
sufficient attenuation (by shorting the antenna terminals or 
similar means), in order to lower the audio I-F Signal Strength 
below limiting. 

2. Adjust LI60 and T201 (top and bottom cores) for maximum 
audio output. 

3. Adjust T203 (bottom core) for maximum audio output. 
4. Adjust T203 (top core) for maximum audio output and 

minimum distortion and/or buzz. 
5. Repeat steps 3 and 4 abDve to assure proper final adjust-

ment. 
6. Check audio limiting on normal-strength signal. Readjust 

T203 top core if necessary. 

ALIGNMENT CHART 

STEP 
NO. 

CONNECT VTVM OR 
20,000 OHMS/VOLT METER 

ADJUST 
METER 

INDICATION 
REMARKS 

To test point VI and chassis. 
(Limiter grid) 

2 

3 

V111, Pin 2 and chassis. See 
Figure 29. 

L160 and T201 (top and 
bottom cores) 

T203 primary (bottom 
core) 

Adjust for Maximum 
Deflection 

Voltage to be read is negative 
with respect to chassis. 

Test Point V and senter of two 
100K resistors. See Figure 29. 

T203 Secondary (top core) Adjust for zero volts, 
D-C, output. 

Repeat steps two and three 
to assure proper final adjust-
ment. 

T203 

r — 
VII0 
64(36 DI 

C2I6 
TO VOL. 
CONTR. 11-1 

C212 

MF I 
002 

ADJUST FOR 
MAXIMUM 
DEFLECTION 

— 4.V01 A 
678 

IF 3 

IA 

I o 

‘..-iseNse—r— 

L _ _ _ 

K109J31 

R204 

47K 

C208 7.F. 
.001 
MF --1--

0 4  
TEST POINT 

.1. METER 
20,000 
OHMS/VOLT 
APPROX. 
10 -15VOLTS 

2 

ADJUST FOR ZERO 
VOLTS 

3r 

Yie. 29. Audio I-F Meter C Hens 

--iv`/9•A-1 

1 
14— 

v•Aey‘--I 

TEMPORARY ADDED 
BALANCED 100K 
RESISTORS FOR T203 

TOP-CORE ALIGNMENT 
"HAND -PICK" RESISTORS 
WITHIN 5% OF EACH 
OTHER. 

METER 
20,000 OHMS/VOLT 
SET ON LOWEST RANGE 

— CHANNEL SELECTOR 

—FINE TUNING 
SHAFT RI77 

BRIGHTNESS — 

R314 R363 
VERTICAL HORIZONTAL 
HOLD HOLD 
CONTROL CONTROL ON - OFF --

VOLUME 
CONTROL 

R188 
PICTURE — 
CONTRAST 
CONTROL 

R210 
a 

s4cH 

7104 
P 

osc. coNv. 

T.PI 

®—cioe 
2NO. R. F. AMP 

C106-) &04 

1ST R.F. AMP. 

LI06 
If TRAP   

TIO0 

ANTENNA ° 3=1° 
INPUT 
TRANS. • 

YOKE PLUG 
RECEPTACLE 

L152 
38MC TRAP 
(BOTTOM) 

Te1.1197 

L151 
47.25MC TRAP 
(BOTTOM) 
'1BLITI51 

TOP) 

1ST. VIDEO I- F 

L154 
47 25MC TRAP 

2ND VIDEO 41(...CET TOM) 

I- F LI53 ( TOP) 

156 
141.25MC 

(  TRAP 
3RD VIDEO (BOTTOM) 

I - F 
L155 

106 (TOP) 

DETECTOR 
ASSEMBLY 

Li58 
(TOP) 

—L157 
(BOTTOM) 

160 
lUgr 4.5M C 

SOUND 
VIDEO AMR TAKE-OFF 

(BOTTOM) 

6057 

L163 
U4.5MC TRAP 

(BOTTOM) 

HORZ.OSC 
a REACT. 

RATIO DEI. 
Ei 1ST AUDIO 
AMR 

T 201 

SEC. ADJ. 
(TOP) 

ADJ. 
(BOTTOM) 

AUDIO I- F 
LIMITER 

SEc. ADJ. CLIPPER 
--(BOTTOM-) B HORZ. 

BLANKING 
PRI. ADJ. 
(TOP) 

AUDIO I- F 

109 

SYNC. AMP. 

1(3 
SAT 7 

8NOISE 
INVERTER 

VERT. OUTPUT 

HORZ. OUTPUT 
HORZ. DAMPER 

HORZ. OUTPUT TRANSE 
T351 

V122 
A 

H.V. RECT. 
(21 .MODELS ONLY) 

AUDIO OUTPUT 

ANTENNA CONNECTION ZSIGNAL CONTROL 

PICTURE 
TUBE 

  SOCKET 

1E1' 
VERT. SIZE 
CONTROL 

Fig. 30. Tube and Trimmer Location 

."...... HORZ. LINEARITY 
VERT. (BOTTOM) 
LINEARITY 
CONTROL ,...WIDTH CONTROL 

. (TOP) 

G
E
N
E
R
A
L
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V
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A
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RECEIVER ALIGNMENT (Cont'd) 

I-F AMPLIFIER ALIGNMENT 

GENERAL: 

As indicated on the accompanying schematic diagrams, two 
basically different video amplifiers have been used. Since the 
frequency and transient response of these amplifiers differ some-
what, the desired i-f response curves must also differ in order to 
achieve the same over-all frequency and transient response in 
both systems. 
The "Desired Waveform," "Remarks" columns in the following 

chart are each identified by the designation " 12BH7" or "6BK7-
A." Before sweep aligning a receiver, determine its video am-
plifier (V107) tube type and use the corresponding curves to 
achieve proper alignment. 
The usual precautions should be observed regarding the proper 

termination of the sweep output cable, warm-up time, equipment 
cable dress, etc. Always use an Isolation Transformer when 
servicing these receivers. 

NOTES: 

1. Connect a 100,000-ohm 3,¡-watt resistor across R302 to bias 
off the noise inverter which otherwise would cause a false i-f 
curve indication, see figure below. Remove this resistor after 
completing the alignment. 

100K 

V1138 
NOISE INV. 

WI 24 JSO 

2. Connect the negative lead of a 3-volt bias battery to test 
point VIIA. Connect the positive lead to the nearest top-chassis 
ground point. Similarly, insert a 45.0-volt negative bias at test 
point X to prevent horizontal pulse information from appearing 
on the sweep waveforms. 

TEST 
POINT V 119 

HOR.OUTR 

45 VOLT= 
BAT TERY=. 

3. Set contrast control and rear apron AGC control (if re-
ceiver is so equipped) fully counterclockwise. 

4. Calibrate the vertical gain of the oscilloscope so that U-
volt A-C will provide the desired curve size. Receiver response 
should be observed at test point III as indicated in the following 
diagram. Connect the ground side of the cable to the nearest 
top-chassis ground point. 

5. Set channel selector switch to Channel 11 position and turn 
the fine tuning control fully counterclockwise. 

VI03 
s OSC.8mucER 

C1113 

FINE 
TUNING R115 

R-F TUNER 

6. Refer to Fig. 22 and 23 for proper connection and termina-
tion of sweep generator. 

7. In many cases, it will only be necessary to start with Step 
2 of the procedure below. Step 1 is included only as a "Starting" 
point for use in cases where the receiver has become seriously 
misaligned, or when the correct setting of the 38.0 mc trap (L158) 
is difficult to determine in the "over-all" i-f curve. 

8. Note that in the following procedure, the 45.0 mc marker 
is used as the 100% reference point in the " 12BH7" alignment, 
while the curve peak is used as the 100% reference point in the 
"6BK7-A" alignment procedure. Align as indicated in the chart 
below. 

Over-all ( RF-IF) Alignment Check 
A receiver which has been properly r-f aligned and i-f aligned 

must not be considered as a properly aligned receiver until the 
over-all check and adjustments have been made. Because the 
converter grid and cathode are utilized as a detector diode in 

VIDEO I-F ALIGNMENT CHART 

the r-f alignment process, a certain degree of "tilt" or r-f detuning 
will occur. The only method of determining the degree of intro-
duced "tilt" and the correction thereof must be done by observ-
ing the over-all curve. 

In general, a receiver which has been properly r-f aligned will 
display an over-all curve (antenna to diode) which will closely 
duplicate the i-f system curve, since the major portion of the re-
ceiver selectivity occurs in the i-f system. It is to be expected, 
however, that minor variations in the over-all curve will occur 
when checking each of the various channels. 
The procedure given below is quite simple, and assures opti-

mum picture detail and receiver sensitivity. After the receiver 
has been properly aligned according to the data given for r-f and 
i-f alignment, proceed as follows: 

a. Couple r-f sweep and channel marker signals to antenna 
input terminals. 
Observe receiver response at Test Point III. 
Sweep each channel, starting with Channel 13, and ob-
serve resulting curve. Adjust the Fine Tuning control so 
that the resulting sound and picture I-F markers fall in the 
approximate positions shown in step 3 of the chart below. 

d. Should the observed curve not agree with that shown in 
step 3, the following adjustments should be made: 

I. On Channels 7-13, adjust C108 (Fig. 24) to produce de-
sired curve shape and amplitude. 
CAUTION: Do not move C108 adjustment core more than 
three turns in either direction-usually one turn will 
suffice to produce the desired curve compensation. 

II. On Channels 4, 5 and 6 adjust L127 for proper curve 
compensation if required. 

III. On Channels 2 and 3 adjust L124. 

b. 
c. 

STEP SWEEP INPUT ADJUST DESIRED RESPONSE 
(126117) 

REMARKS 
(128H7) 

DESIRED RESPONSE 
(68K7-A) 

REMARKS 
(6BK7-A) 

3 MC 40 41 42 43 44 45 46 47 48MC 3 MC 40 41 42 43 44 45 46 47 48MC 

1. 
Into Pin 1 of V106 thru .001 

100 

mf capacitor. Center sweep L158 (Trap) to 38.0 mc 
1 

frequency approx. 44 mc. L157 (V106 plate) to peak at Use full available sweep , Use full available sweep 

Sweep width approx. 15 mc 6 m 44. c width 
-1- width 
I 

1 

44 6MC 44.6MC - - 

•   

37 38 39 40 41 25MC 43 44 45 46 47.25MC 41.25MC 43 44 45 46 47.25MC 

-,..-..." • -".......4 4 .%-*" 
L156 (Trap) to 41.25 mc 

.74 __ 

Into Test Point II (refer to L154 (Trap) to 47.25 mc Use 45.0 100% 
schematic diagrams) thru L153 (V104 plate) set 45.75 

mc as refer- Peak of curve = 100% 

.001 mf capacitor. Center mc marker loox 
ence Set 45.75 mc @ 60% 

2 
sweep frequency approx. 44 L155 (V105 plate) set 42.5 45.7514C 

Set 45.75 mc @ 60% 
42.5MC 60% 

Set 42.5 mc et 60 % 

mc. Sweep width approx. 10 mc marker 42.5MC (60%) 
Set 42.5 mc ti 70% Ion- 45.75MC - L157 should be adjusted 

mc L157 (V106 balance 
(70%) L157 should be peaked (;) for symmetrical skirt re-plate) 44.15 mc 

I 
sponse curve 

45.0MC i 
(100%) 

4 4 151,..\ 4-64 I 1 I t 
-  -e-- 8-

38.0MC 40 41.25mc 43 44 45 46 47.25MC 
37 38MC 40 41.25MC 43 44 45 46 47.25MC 

II I 

Into Test Point L152 (Trap) to 38.0 mc Use 45.0 mc as 100% ref-reí-
Peak I (on r-f 

L151 (Trap) to 47.25 mc 45.75MC erence simultaneously curve = 100% 
tuner) thru .001 mf cap. 

T151 (V104 grid) and T104 
.5 i00% 145%) "rock" T151 lls T104 for 4 2.5MC 

45.75mc - Adjust T151 and T104 for 
3 Center sweep frequency ap- 

(R-F Tuner) for curve shown, symmetrical skirts con- 509 
(45%) flat peak. Adjust L157 to 

prox. 44 mc. Sweep width 
indi- sistent with optimum gain. Ion correct for any "Tilt." 

approx. 10 mc check percentages as 
in "Remarks" Max. curve peak 145%, 45.0 mc may fall between 

cated column 
min. curve peak 115% limits of 85-100% 

45.0MC 
100°4 

45.0MC 
(85 100%) 

44 15MC 159.-1459 _ ,_ 

- C-
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ADJUSTMENT NOTES: 

This trap is pre-set at the factory and should not require 
readjustment due to its stable design characteristics. However, 
should it become damaged, it may require re-alignment. The 
experienced service technician may, if desired, tune the trap 
for a minimum 4.5 mc "beat" effect in the picture. This requires 
that a strong, noise- free television station signal be used. Other-
wise the following method given in the procedure of the accom-
panying alignment chart in accordance with the notes below 
should be used. 

500 IMF 
TO TEST,* I 
PINT /It 

TO CHASSIS 
OF 

RECEIVER 

IN64 

Fig. 31. Diode Detector Network 

TO VERTICAL 

INPUT OF SCOPE 

TRAP ADJUSTMENT 

ALIGNMENT OF L106 I-F TRAP 

The trap, L106 (Fig. 30) is incorporated in the r-f tuner to 
remove or attenuate any interfering frequency in the i-f range. 
The trap should be aligned by tuning for minimum i-f channel 
interference pattern on the screen. If the interference is inter-
mittent and the interfering frequency is known, L106 may also 
be aligned by the use of a calibrated signal generator. 

NOTES: 

1. Connect 3 volts bias from the AGC line on the r-f tuner 
(see Fig. 27) to chassis with the positive terminal of the battery 
connected to chassis. 

2. Use an accurate marker generator to furnish a signal of the 
same frequency as the interfering frequency and a sweep gen-
erator with its center frequency set approximately at the inter-
ference frequency. Connect the scope to view the response curve 
at the output of the video detector. 

3. Use the GE-ST-8A balanced adapter and a 3-foot piece 
of 300-ohm transmission line to couple the r-f sweep to the 
antenna terminals of the receiver. 

4. Be sure not to tune the trap so that it will attenuate 
channel No. 2. 

L106 ALIGNMENT CHART 

Marker 
Frequency 

Sweep Frequencies 
and Input Point 

Observe Response 
Curve at 

Channel Switch 
Setting Adjust 

TROUBLE SHOOTING 

In many cases a circuit difficulty may be localized by observing the picture or test pattern and by noting the presence or absence of 
sound. In general, the tubes in defective circuits should be checked first since this check does not take much time and the probability of 
failure is higher in tubes than in components. When substituting tubes in r-f or video i-f circuits, the original tube should be replaced in 
the socket if it is found to be satisfactory. 

Always make sure that all tubes are making good socket contact. In some cases it may be necessary to clean the tube pins to elim-
inate intermittances. 

To facilitate trouble shooting the waveforms of Figures 38, 39, and 44 should be consulted. Alignment equipment may be used to 
isolate defective r-f or video i-f stages by checking for the response curves given in the alignment procedure. 

For a detailed description of circuit analysis and an illustrated trouble shooting guide refer to General Electric publication RSM4-TV53. 

SYMPTOM CHECK FOR 

DEFECTS OF THE R-F AND I-F CIRCUITS 

Interference frequency 40 to 50 mc to antenna 
terminals 

Test Point III 2 Core of L106 for minimum A. No sound, no picture 
amplitude of curve at marker 

ADJUSTMENT OF 4.5 MC TRAP (L163) 

Remove tube V103 to remove circuit noise. 

2. Inject an accurate amplitude modulated 4.5 mc signal into 
test point VIII. 

3. Connect a diode network as shown in Fig. 31 to test point 
D Wiggles in picture background, trail-

IV. Ground the bottom of the network (Junction 68K and 100K)  ing whites, sound normal 
to the receiver chassis. 

B. No picture, sound possibly weak, raster 
satisfactory 

1. Inoperative local oscillator, V103A 
2. Open video i-f coupling capacitors, C152, C155, C158, C162 
3. Improper or no screen or plate voltage at r-f or i-f tubes due to shorted screen by-

pass capacitor or open resistor 
4. Open video detector crystal, Y151 

1. Shorted capacitor, C166 
2. Open coupling capacitor, C162 
3. Defective crystal diode, Y151 

C. Noisy picture (Low signal strength) 1. Open input circuit and components of antenna input circuit, such as open capaci-
tors, C173, C174, or open transformer, T100 

2. Defective antenna, or antenna transmission line 
3. Antenna orientation 
4. Open filament, V101 

4. Tune the trap for minimum signal amplitude response as 
observed on the oscilloscope (Fig. 32). 

Her. sweep of scope synced at V2 modulating frequency 

Fig. 32. 4.5 MC Trop Tuning Response 

L163 TRAP ALIGNMENT CHART 

AM SIGNAL 
GENERATOR 
FREQ. MC 

4.5 

SIGNAL INPUT 
TO CHASSIS 

AND 
CONNECT 

OSCILLOSCOPE ADJUST SEE NOTE 

Test Point VIII Across 100K resistor, 
as shown in Fig. 31 

Core of L163 for minimum signal 
recovery. See Fig. 32. 

1, 2, 3, 4 

E. "Motorboat" or flutter in picture and/or 
audio 

1. Open capacitors, C412, C413, C414 
2. Alignment of i-f amplifier and associated traps 

1. Open by-pass, CI51 on AGC bus 
2. Open AGC filter capacitor C180 
3. Alignment of r-f and video i-f amplifiers 

F. Lack of picture detail (Focus satisfac-
tory) 

1. Misalignment of video i-f amplifier 
2. Misalignment of r-f amplifier 
3. Mismatch of input impedances at antenna input terminals of receiver 
4. Overloading of r-f stages (also check for leakage in capacitors C155, CI58) 
5. Defective peaking coil 

G. Sound bars in picture 1. For microphonic tubes: V101, V102, V103, V104, V105, V106, V107 and V108 
2. For misalignment of adjacent channel sound traps L151 and L154 or misalignment 

of accompanying sound trap L156 

DEFECTS OF THE VIDEO AMPLIFIER 

A. No picture, sound satisfactory, raster 
satisfactory 

1. Open compensating choke L165 ( 1st, 2nd, 3rd prod.) 
2. Shorted capacitor, C403C in cathode VIO7B ( 1st, 2nd, 3rd prod.) 
3. Open input coupling capacitor, C170 to tube V107A 
4. Open plate resistors at tube V107A or V107B. Check plate voltages 
5. Short of grid to cathode in picture tube 

B. Lack of picture detail (focus satisfac-
tory) 

1. Shorted peaking coils 
2. Open peaking coils (only those coils shunted by resistors) 
3. Increase in value of diode load and video amplifier plate resistors 

C. Trailing Whites 1. Decrease in value of diode load and/or video amplifier plate resistors 

3
9
V
d
 A

l.
 
Dl

à1
D3

13
 
1
V
1
1
3
N
3
0
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TROUBLE SHOOTING (Cont'd) TROUBLE SHOOTING (Cont'd) 

SYMPTOM CHECK FOR 

DEFECTS OF THE SYNC SECTION 

A. Weak or no horizontal sync; vertical I. Sync amplitude at input to discriminator tube, V117A. 
sync, picture and sound satisfactory 2. Bias and plate voltage on control tube V118A 

3. Sine-wave oscillator components, L351, C361, C358, C359 and R362 
4. Leaky or shorted capacitors, C368 and C355 
5. Waveform feedback components, C356, R358, R365 and C352. 

B. Weak or composite sync, otherwise 1. Open or low capacity of input coupling capacitor, C3I4 
picture and sound normal 2. Defective coupling capacitor C302 or C303, to clipper tube 

3. Incorrect value of plate resistor, R307, in clipper 
4. Insufficient amplitude of composite signal applied to sync amplifier from video 

detector; check video detector circuit 

C. No vertical sync, hor. sync satisfactory 1. Sync pulse at input of vert, oscillator, check integrator plate P301 
2. Vert, oscillator frequency, if far off from 60 cps, check vert, oscillator components 

such as C309 and R313 
3. Leakage in feedback capacitor, C308 

D. Picture displaced to left, right edge 
wavy 

1. Open or low value of capacitor, C303 

E. Horizontal sync out, bright bar or bars 1. Shorted, open or leaky capacitor, C360 
in picture 2. Improper value resistor, R364 

F. "Gear Tooth" effect 1. Open or low value capacity of C357 
2. Open or high resistance of R359 

_ 

G. Noise "tearing" picture 1. Low value, R302 
(noise inverter failure) 2. Open C301 

3. Open or high value, R301 

H. No horizontal or vertical sync 1. Open or high value of R302 
Poor composite sync 2. Low value R301 
(attributable to noise inverter failure) 3. Leaky or shorted C301 

4. Shorted C169 or C177 

DEFECTS OF THE VERTICAL DEFLECTION CIRCUIT 

A. Poor vertical linearity, inadequate 
height 

1. Low emission of sweep output tube, V115 
2. Improper grid input "drive" voltage at V115 
3. Defective sweep output transformer, T301 
4. Low B + voltage to sweep output tube, V115 
5. Low value of cathode capacitor, C403B 

B. Inadequate picture height 1. Rise in resistance value of vert, oscillator plate resistor, R315 or R330 
2. Leakage in capacitor C317 
3. Incorrect value of plate, or grid voltages on output tube, V115 
4. Low value capacitor in cathode of vert, output tube, C403B. (This usually results 

in poor linearity) 
5. Weak vertical deflection tube, V114 or V115 

SYMPTOM 

DEFECTS 

CHECK FOR 

OF THE HORIZONTAL DEFLECTION CIRCUITS 

A. Too great sweep width, reception nor-
mal otherwise. 

1. Open width control coil 
2. Open winding between width coil taps on horizontal output transformer, T351 

B. Inadequate sweep width 1. Correct waveshape and amplitude of input "drive" voltage at test point X 
2. Shorted Width control L352 or defective deflection coil, D351 
3. Defective output transformer T351 -shorted turns or arc-over 
4. Low emission of damper tube, V120 
5. Low B + voltage to tubes V117B, V118B, V119 

C. Single vertical line in center, sound 
normal 

D. Poor horizontal linearity 

1. Open horizontal deflection coils, D351 
2. Open capacitor, C382 
3. Open choke, L357 
4. Open yoke plug connection 

1. Shorted linearity control 
2. Defective feed-back capacitor, C385 
3. Defective yoke, D351 
4. Defective capacitors C370, C371 

E. Poor horizontal linearity, bright ver-
tical bars, inadequate width 

1. Open or low value of capacitor, C371 
2. Defective damper tube, V120 

F. Black "beady" vertical line or lines, 
receiver normal otherwise 

1. Defective output tube, V119 
2. Defective output transformer, T351 
3. Defective deflection yoke, D351 

G. No raster--sound satisfactory 1. Shorted capacitor, C378 
2. Defective sweep output tube, V119 or damper tube, V120 
3. Defective tubes, V117B, V118B 
4. No voltage at T351 primary 
5. Shorted capacitor C371 
6. No screen voltage on V119 
7. Adequate drive at grid of V119 
• 8. Shorted Width control 
9. Open Linearity control 

10. Defective sweep output transformer, T351 

DEFECTS OF THE POWER SUPPLY 

A. No raster, no sound 1. Power supply interlocks and or fuse open 
2. Power cord plug and cable 
3. Rectifier components 
4. Open filter choke 
5. Open tube filament in series filament string 
6. Open input capacitor, C401 
7. Yoke plug not connected 

B. Picture size small, brilliance low, sound 
normal 

1. Open or low value of input filter capacitor, C402 of power supply 
2. Defective rectifier, X401 or X402 

C. Picture blooms 1. Defective H.V. rectifiers, V121, V122, (21-inch models only), V123 
2. Defective picture tube 

D. Hum bar in picture, waviness in edges 
of raster ("Mae West" movement) 

1. Open or low value of filter capacitor, C403A 

C. No vertical deflection 1. Open vertical deflection coils, D301 
2. Defective sweep output transformer, T301 
3. Vertical sweep tube, V114 or V115 not operating 
4. Poor contacts in yoke plug 

D. Poor vertical linearity, height satisfac-
tory 

1. Linearity control components such as cathode capacitor, C403B, for leakage or 
improper value or improper value of R318 

2. Low value capacitor, C311 
3. Leaky capacitor, C316 
4. Vertical output tube, V115 

E. Excessive height 1. Too low value of resistor R315 or R330 or defective Height control, R316 

F. Poor vertical linearity, fold-over at 
bottom of picture, picture height ex-
cessive 

1. Low resistance leakage of capacitor, C310 
2. Low value of charging capacitor, C311 

G. Vertical keystoning 1. External short across vertical deflection coils 
2. Defective vertical deflection coil, D301 

E. Low picture brilliance, sound satisfac-
tory 

1. Low voltage at H.V. anode of picture tube, caused by leaky capacitors C378 and 
C379, defective rectifiers, V121, V122 ( 21-inch models only) and V123 

2. Improper adjustment of ion trap 
3. Defective Brightness control circuit 
4. Low voltage at 1st anode of picture tube (pin 10) 
5. Defective picture tube 

MISCELLANEOUS DEFECTS 

A. No raster-sound satisfactory 1. Open or shorted picture tube heater 
2. No voltage at 1st anode of picture tube (pin 10) 
3. Excessively high bias voltage at cathode of picture tube 
4. Defective picture tube, check by substitution. 

B. AGC control ineffective ( 1st, 2nd pro-
duction receivers only) 

1. Shorted capacitor, C302. This will result in excessive RF-IF gain and the AGC con-
trol will work backwards 

2. Shorted AGC by-pass C151. This will result in no AGC and too much contrast 
3. Insufficient signal at clipper. Check for normal voltages with oscilloscope. Chet k 

V113 and V116 
4. Leaky capacitor C155 and C131 (R-F Tuner unit) 
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TROUBLE SHOOTING (Cont'd) 

SYMPTOM CHECK FOR 

C. Receiver overloads on moderate to 1. AGC clamp tube failure (.,.,.1 VI I1B) 
strong signals (3rd es 4th production 
receivers only) 

2. Shorted C151 

D. Brightness control partially or corn- 1. Defective Brightness control, RI77, or circuit components 
pletely inoperative 2. Defective (short or leaky) capacitor, C171 

3. Defective (gassy) picture tube 

E. Picture pulled out of shape on one side 
or corner 

1. Proper orientation of the Picture Straighteners 

F. Poor focus I. Proper focus unit adjustment and position 
2. Defective picture tube 

G. Vertical retrace lines visible 1. Open input capacitor to blanking circuit, C313 
2. Check for shorted capacitor in blanking circuit, C318 
3. Open coupling capacitor C172 to picture tube cathode 

H. Horizontal blanking inoperative 1. Defective horizontal blanking tube, V116B 
2. Open capacitor, C381 
3. Shorted capacitor, C384 R402 ----......... 

I. Cramping of last 1 inches on right 
side of picture 

1. Open capacitor, C385 

L356 
J. Dark shading on left edge of picture 1. Open capacitor, C383 

GENERAL SERVICE INFORMATION 

1. CRITICAL LEAD DRESS-To prevent the effects of undesired 
4.5 mc harmonic radiation, it is essential that all audio and video 
i-f components be replaced in exactly the same position they 
occupied when they were wired in at the factory. All r- f, video 
and sync carrying leads should be made as short as possible. 
Check lead dress of picture tube anode lead to prevent high-
voltage arc-over. 

2. ARC-OVER IN HIGH VOLTAGE COMPARTMENT (21-INCH MODELS)-
Under humid conditions poor lead or component dress on the 
high-voltage rectifier bracket may cause arc-over. It may occur 
between the plate cap of input rectifier (V121) and the solder 
lug which is fastened to the center of the socket of the middle 
rectifier (V122). To remedy this condition dress tube V121 away 
from the middle rectifier tube (V122). Also bend the above 
mentioned solder lug up and away from the plate cap of rectifier 
tube V121. 

3. REPLACEMENT OF CRYSTAL DIODE-For replacement purposes 
special diodes (Cat. No. RED-001) are being supplied. To insure 
proper receiver operation it is not recommended that any other 
type diode be used for replacement purposes. 

4. REPLACEMENT OF FILAMENT TRANSFORMER-(4th Prod. only) 
When replacing the filament transformer. T401, be sure to 
measure the voltage at pin 3 of V106 (3rd video i-f). This voltage 
should read approximately 12.0 volts. If zero or near zero volts 
are measured at this point the primary leads should be re-
versed. 

©John F. Rider 
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S. NOISE INVERTER CHECK 
A simple oscillographic check may be performed which will 

display the operation of the noise inverter. The procedure is 
based upon noise pulse inversion in the absence of signal. 

1. Turn on receiver. Set channel selector switch to an un-
occupied channel. 

2. Connect oscilloscope to test point IX (Junction of C302 
and C303). 

3. Bias off the noise inverter (V113B) by connecting a 100,000 
ohm resistor between its pin No. 3 and + 250 volts. 

4. Supply a moderate-amplitude noise signal to the antenna 
input terminals. A suitable noise source would be an electric 
shaver or similar "spark" type noise generator. 

5. Observe positive polarity of noise pulses on oscilloscope. 
Removal of the temporarily added 100,000 ohm resistor should 
cause the noise signal to reverse itself and hence become negative 
in polarity. 
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HEIGHT 

FILAMENT GLOBAR CHECK 

Those tubes having 300 ma. heaters are connected in a series 
circuit containing a globar resistor R402. This resistor is designed 
so that its "cold" resistance is in the order of 200 or 300 ohms, 
and when at operating temperature approximately 31 ohms. A 
"cold" resistance check is almost valueless since the resistance 
reading may vary widely between resistors. 
The surest method of checking R402 is to read the voltage 

drop across it. This should be in the vicinity of 10 volts with the 
receiver operating on a 117 volt A-C line. 
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MODELS 17C125, 20C107, 21C201, 2, 4. 6, 8, 8U, 10, 14, 21T1, 1U, 3, 6, 
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MAJOR PRODUCTION CHANGES 

GENERAL 

As previously noted, several mechanical and electrical changes 
have occ, fred during the production of this family of receivers. 
Listed below are the various items to be considered with reference 
to specific production versions. It should be noted that electrical 
circuit changes are not chronologically related to those changes 
which occurred in the various mechanical assemblies. To prevent 
confusion, electrical circuit changes shall be denoted as 1st, 2nd, 
3rd or 4th production versions, while mechanical assembly 
changes shall be referred to as "early," "mid" and "late" produc-
tion items. 

MECHANICAL ITEMS 
I. PICTURE TUBE ASSEMBLY: 

Two basic types of picture tube assemblies have been used 
during production, each of which is described on pages 5 through 
10. The "early" models 21T1, 21C204 and 21C214 use the 
"square" type assembly depicted on page 5. All later production 
of these models utilize the "late" type assembly described on 
page 19. 

MASK AND OVERLAY: 

Two different masks, one metal and one plastic, have been 
used in these receivers. These masks are interchangeable. It 
should be noted however, that the metal type mask requires the 
use of a rubber dust seal (Cat. No. RIG-010, 011 or 012) between 
the mask and the picture tube. The dust seal should be installed 
according to instructions found on pages lf3 and i9 . The plastic 
type mask was used in early and midproduction receivers. The 
metal type mask is to be found in middle and late production 
units. 

2. ANCHORING OF MASK: 

On late production metal masks two overlay anchors are 
projection welded to the lower edge of the mask to permit 
securing the mask to the cabinet by means of No. 8 x inch 
wood screws. This was done to eliminate shifting of the mask or 
picture tube during transportation. 

3. FOCUS UNIT ASSEMBLY 

Early and midproduction focus units utilized a flexible 
extension shaft and knob assembly which extended out of the 
rear of the receiver for the purpose of focus adjustment. 
Late production focus units utilize a screw driver and as-

sociated guide funnel type adjustment. These two « focus units 
are otherwise similar as may be noted in Figs. 4 and 8. 

5. DETECTOR CAN ASSEMBLY: 

1st and 2nd production chassis incorporated the detector can 
assembly shown in Fig. 38, page 3 8, In this assembly, the diode 
detector is located under the removable "hat." 

3rd and 4th production receivers utilize the detector assembly 
shown in Fig. 44. To change the diode or any other component 
within this assembly, it is merely necessary to remove the two 
self-tapping screws at the base of the assembly. The entire 
assembly may then be pulled off of the mounting plate. The 
shield can may then be removed from the assembly by compres-
sing the two spring tabs on the top tuning core securing clip. 

ELECTRICAL ITEMS 
1. HORIZONTAL OUTPUT TUBE—Horizontal output tube was 

changed from 25AV5 to 25BQ6. The 25AV5 tube was used in first 
production models only. 

2. IMPROVEMENT IN PICTURE QUALITY—The diode load resistor, 
R162, was changed from 3900 ohms to 3000 ohms. For identifica-
tion these receivers were rubber-stamped on the back apron of 
the chassis with No. 420. 

3. HORIZONTAL SWEEP OUTPUT TRANSFORMER AND YOKE—In 3rd 

and 4th production models the horizontal output transformer and 
yoke were changed. Receivers using these revised sweep com-
ponents bear a label on the high-voltage compartment rear door 
which indicates the catalog numbers of the horizontal output 
transformer and yoke contained therein. Models 17C125 and 
20C107 use horizontal output transformer RT0-130, 21 models 
use RTO-129. The yoke to be used with either of these trans-
formers is RLD-050. These components should not be used in 
those receivers which used the "early" type transformer and 
yoke, unless a "late" transformer and a "late" yoke are simul-
taneously installed. These receivers using these "late" sweep 
components are rubber-stamped with No. 430 and include 
changes of No. 420. 

4. DELAYED AGC—In order to improve the operation of the 
receiver a new AGC circuit was incorporated in the 3rd and 4th 
production. Receivers using this new circuit may be identified 
by noting the "Local-Fringe Stabilizer" two-position switch 
label located on the cabinet back. This control replaces the 
original potentiometer and switch, the label of which reads 
"Picture Stabilizer" or "Signal Strength Compensator." 
The purpose of this new circuit is two- fold: 
a. To prohibit the development of AGC bias for the 2nd 

r-f stage until a sufficiently strong signal is received which will 
remove all conversion noise in the picture. This results in an 
improvement of the signal-to-noise ratio on weak signals while 
still permitting AGC action by virtue of a non-delayed AGC 
voltage which is applied to the i-f system. 

b. To make the AGC fully automatic, thus eliminating the 
necessity of adjusting an AGC level potentiometer to suit 
particular installation conditions. For easy identification these 
receivers were rubber-stamped with No. 401 which also include 
changes No. 420 and No. 430. See page 2.4 for detailed description 
of this circuit. 

5. NEW VIDEO AMPLIFIER—A new video amplifier circuit using 
a 6BK7-A instead of 12BH7 tube was used in the 4th pro-
duction receivers. Receivers and cartons bearing these receivers 
are stamped with the number 1140. 

This new circuit has been incorporated, to increase the over-
all receiver bandwidth and to improve the video transient 
response. Since this circuit change was incorporated after the 
delayed AGC circuit, all receivers equipped with the new video 
amplifier also include delayed AGC. 

Together with this circuit change, the capacitor C162 in the 
video detector is changed from 5 mmf to 9 mmf. The new type 
tube necessitated a change in the filament string wiring which 
permits the operation of a 450 ma. heater (6BK7-A) partially 
in series with other filaments and partially from the filament 
transformer. When replacing the filament transformer, observe 
the precaution outlined. For detailed circuit analysis 
and alignment notes refer to pages ..t.0 and 2.b. For easy identifi-
cation receivers incorporating this circuit change were rubber-
stamped with No. 1140. These receivers include a 3000-ohm 
diode load resistor and delayed AGC. 

6. CHANGE OF PICTURE TUBE IN MODEL 20C107 RECEIVERS—Late 
production 20C107 receivers were equipped with a 20DP4A 
picture tube instead of 20CP4A as used in the earlier production. 
Receivers using a 20CP4A tube require two flat washers on each 
support rod (see Fig. 6) as a spacing medium between the flux 
shield disk and the fibre yoke support. 

Receivers using a 20DP4 picture tube require a "T" spacer 
and one flat washer on each support rod as is also required for 
the 21-inch models. 

7. "LATE" TYPE VIDEO DETECTOR ASSEMBLY—First, second and 
third production receivers incorporate a video detector assembly 
in which the value of C162 is 5 mmf. The video detector of 4th 
production receivers incorporate a 9 mmf capacitor, C162. This 
change appears in all receivers which incorporate the 6BK7-A 
type video amplifier. 
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Fig. 40. UHF- 103 Tuner Assembly 

Installation 
All receivers marked with UHF have the UHF Tuner installed 

in the factory. However, due to the fact that this tuner is also 
available in kit form, some unmarked receivers may contain this 
tuner. Each tuner kit includes the detailed installation instruc-
tion ER-A-UHFI03-1. 

If the tuner unit had been removed for service be sure to 
check for proper meshing of knob gear and gear drive after 
completing the assembly. In case oT improper operation readjust 
locating pin plate (see Fig. 42). Its position may be adjusted 
by loosening the two adjustment screws available from the front 
of the receiver. Make sure that the UHF Selector detent roller 
locks into each of the four positions without any difficulty. 
The tuner unit consists of a turret tuner and a power unit 

mounted to a base plate, see Fig. • 40. The tuner is operated 
from the front of the receiver by means of a knob ring. The 
movement of the knob is transferred to the tuner turret by means 
of a gear, an extension shaft and coupling. 
The tuner is held in place in front by a locating pin plate and 

locating pins and in the rear by a rear bracket fastened to the 
cabinet. 

an°' It is assumed that the television receiver with which the UHF 
tuner is used is in proper alignment, particularly with respect 
to adjacent channel attenuation. If the receiver adjacent channel 
attenuation is unsatisfactory, the converted UHF signal may be 
interfered with. 
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UHF Tuner Adjustments 

5-117.154 

Generd 
The UHF Tuner, as shipped from the factory, has its output 

stage tuned to Channel No. 5, to which the television receiver 
should be tuned. This output stage may need realignment for 
Channel No. 6 operation for reasons given below. The actual 
realignment is very simple and can be done in most cases with-
out the use of test equipment. 
The service technician must individually adjust each of the 

three UHF positions for operation upon the local active UHF 
channels. This may be done also without the use of special test 
equipment. The tuning ranges of the three UHF positions are 
all identical and cover the entire UHF spectrum. 

UHF—I-F Adjustments 

Before installing the tuner in the receiver it will probably be 
more convenient to make the necessary UHF I-F adjustments. 
The I-F preamplifier in the UHF Tuner has been factory-

aligned to Channel No. 5. If there is a station operating on 
Channel No. 5, the Tuner I-F preamplifier should be adjusted to 
function on Channel No. 6. It is not desirable to convert the 
UHF signal to Channel No. 5 if there is a strong television station 
operating on Channel No. 5 in your area. It is quite obvious that 
if the VHF station signal on Channel No. 5 is fairly strong, it 
fill be picked up by the television receiver even when the UHF 
Tuner is operating and would thereby impair the quality of the 
UHF picture. 
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Fig. 43. Test Point Diagram ( Represents a typical receiver, though minor variations may be encountered) 

P79J6111 

UHF TUNER 

To readjust the preamplifier for operation on Channel No. 
6 instead of No. 5, as shipped from the factory, proceed as follows: 

(a) Turn core "A" (see Fig. 45) approximately three turns 
counterclockwise. 

(h) Turn core "B" approximately two and a half turns counter-
clockwise. 

The UHF Tuner is now ready for operation on Channel No. 6. 

UHF 
RF 
ADJUSTMENT 

SWITCH 
SHAFT 

Notes: 

(a) 

(b) 

UHF 
OSCILL ATOR 
ADJUSTMENT 

FASTENING SCREWS •- 11,d79 

Rear View Front View 
Fig. 45. UHF Adjustments 

UHF Channel Adjustments 

Always allow approximately 15 minutes warm-up time 
before proceeding with the adjustments. 
Set the Tuner knob ring to "UHF- 1" position and the 
television receiver channel selector knob on either Channel 
No. 5 or No. 6 according to preceding information. Set 
the Fine Tuning control on the television receiver to the 
middle of its range. 

ALIGNMENT PROCEDURE 
1. Turn the oscillator tuning core (see Fig. 45) fully counter-
clockwise. 
2. From this "starting point," gradually turn the oscillator 
tuning core clockwise into the coil until a UHF picture and ac-
companying sound signal are received. While turning the os-
cillator core clockwise into the coil, several minor responses as 
well as two strong picture responses may be noticed. However, 
the first strong response to be noted while turning the core clock-
wise from its maximum counterclockwise position is the response 
to be used. Be careful not to exert any undue pressure when 
turning the core into the coil, since damage to the coil may result. 

RI R7 R4 622 623 

620 

R6 

LI2 

R3 

624 

R2 

621 

RI3 612 

ŒB 

(Cont'd) 

3. Adjust the R-F tuning core for maximum picture signal. 
4. The oscillator tuning core should now be readjusted so that 
the Fine Tuning control on the television receiver will permit 
tuning slightly into accompanying audio bars or "beats." Be 
sure that you can tune away from any adjacent channel inter-
ference. 
5. The Tuner is now aligned for operation on one UHF channel. 
Repeat steps 1 to 4 on the two remaining UHF positions, if more 
than one UHF channel is active in your area. 

UHF-103 CIRCUIT DESCRIPTION 
Refer to diagram, Fig. 47, 
Conversion of UHF to VHF is achieved by mixing the incom-

ing UHF signal with a signal which is generated by a local high-
frequency 6AF4 oscillator. This mixing takes place in a 1N72 
crystal diode, the output of which is amplified by the low-noise 
6BK7 cascode amplifier. The output of this amplifier is then 
link-coupled to the television receiver antenna terminals. 
Two antenna inputs are provided; one for the VHF antenna 

and one for the UHF antenna. Switches SI and S2 are mechani-
cally ganged with the UHF coil plate. The switch, Si permits 
switching of the VHF receiver antenna input lead to either the 
VHF antenna directly, or to the UHF Tuner output link. 
On the VHF position, switch S2 un-shorts R11. Thus, a small 

amount of current is permitted to flow through the tubes, even 
while on the VHF position. 

In the UHF-1 position, as shown, the signal is fed into the 
input circuits consisting of CI, C2, C3, C4 and Li. Li is a %-
wave shorted line, the electrical length of which is varied by 
adjustment of the shorting core. For mechanical convenience, 
this %-wave line is wound into a spiral form and should not be 
considered as a conventional "coil." 
The values of CI, C2, C3, C4 are chosen so that the input 

circuit impedance closely approximates 300 ohms across the 
entire UHF band, while the impedance at the junctions of Cl 
and C4 and the ends of the transmission line Li, is very high— 
in the order of several thousand ohms. C7, C8, L7 and L8 main-
tain accurate balance of the input circuits. C9 and the 1N72 diode 
are tied in series across the line. Their midpoint is used for ex-
traction of the VHF converted signal as well as for injection of 
the local UHF oscillator signal. C9 is critical in value since to-
gether with the diode it also affects the balance of the line. 
The oscillator, a 6AF4 tube, is connected in an ultra-audion 

oscillator circuit. Its plate voltage is "shunt- fed" through L17 
which presents a high impedance at all frequencies above approxi-
mately 250 mc. The oscillator tank circuit, L2, is also a tunable 
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Fig. 46 Bottom View of Turret Tuner Chassis 
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UHF TUNER ( Cont'd) PARTS LIST 

shorted n-wave line. Oscillator output is taken from the cathode 
circuit across L14 and coupled through C11 into the 1N72 diode. 
L9 furnishes the d-c return path for rectified diode current, 

while C18 resonates with other circuit constants to the VHF 
output frequency. The converted UHF signal is coupled through 
C19 into the cascode 6BK7 amplifier. 

This amplifier consists of two stages. The first stage is a con-
ventional triode, grounded-cathode stage, whose input circuit 
is tuned to the VHF frequency (approximately 79 to 85 mc). 
The cathode circuit, consisting of RI and C20, is only used to 
obtain d-c bias. L12 is a high-impedance, shunt-feed R-F choke. 
The output of the first stage is capacity-coupled into the second 
triode which is a grounded-grid amplifier. In the cathode of the 
second stage is connected a conventional bias resistor, R4, and 
its R-F bypass capacitor, C23. L11 provides the d-c cathode 
return through Ti to ground and also provides neutralization 
of the first triode stage. This neutralizing coil is somewhat 
critical in value and must, if damaged, be replaced by an exact 
replacement coil if the low-noise advantages of this circuit are 
to be maintained. 

SERVICING THE UHF- 103 TUNER 
With the exception of the oscillator socket, the components 

thereon and the UHF coils, the replacement of components in the 
tuner is comparatively simple, requiring no special considerations 
other than the usual lead dress precautions common to VHF 
practice. However, because of the small size of most components 
be sure to prevent overheating of components by using a small 
soldering iron. 
The oscillator circuit wiring and the UHF coils are critical 

and require special attention. 

Replacement of Oscillator Tube Socket 
1. Remove the coil turret assembly by loosening the four 

set screws in the long coupling (Fig. 40) and the one set screw in 
the short coupling. Then, by lifting the detent roller and turning 
the assembly so one of the detent slots matches the bracket 
screw, the turret can be slid out of the unit. 

2. Unsolder all connections to the V-shaped contactor board. 
Remove contactor board from the assembly by removing the 
Phillips-head screw. 

SHORTING 
CORE IN 
EACH C.01 

TRANS-
MISSION 
LINE V . 
WOUND 
IN COIL 
FORM 

KII7J62 

VHF 

ir 

UHF 

UHF 

rei 

te II 
L 6 

C5 

RECEIVER 
ANTENNA 
TERMINALS 

2 L 

C3 
5 C4 

L 2 

INDEX 
I ROLLER 

• 6 

Ue7IF • C14 
11 

RI. 

VHF TEST 660K 

POINT RIO 

$2 

10K 

SI   

SWITCH POSITIONS 

1ST: UHF I OUTPUT TRANSE VHF ANT. 
2 ND.UHF IC T I CONNECTED DISCONNECTED 
3RD' UHF X TO RECEIVER ANT.. _ 

4TH VHF OUTP. TRANE TI VHF ANT. 
DISCONNECTE D. CONNECTED 
RH SWITCHED IN TO RECEIVER Fig. 47. 
TO DROP El + ANT. 

©John F. Rider 

3. Carefully unsolder the components at the tube socket, 
being careful to note their exact position. 

4. Drill out the two rivets holding the detent roller bracket. 
After removing this bracket the oscillator tube socket can be 
removed by drilling out its securing rivets. 

5. When reinstalling new socket be sure to place the com-
ponents in their original positions (see Fig. 46). Positioning is 
somewhat critical hence is not advisable to wiggle the tube back 
and forth when removing or inserting it but rather to pull or 
push it straight from the socket. Even minor distortion of the 
tube socket pins has a most detrimental effect at ultra high 
frequencies. 

Replacement of UHF Coils 

1. Remove small pring split washer (Truarc clip) on turret 
shaft that holds textolite coil bracket. To facilitate this operation 
a set of Truarc pliers should be used which may be obtained at 
your General Electric dealer (order number WH-50 x 59). 

2. After removing old coil, solder new coil assembly in place 
with the coil leads in their normal position. Flow the solder 
between the lead and the contact, making sure that the iron 
does not put any stress on the lead which might deform it. 
The tuning cores for the coils are of different sizes and are 

selected to fit the coils. Therefore, do not interchange cores from 
one coil to another. Coils are supplied from the factory complete 
with their cores; be sure to replace as such. 

3. With reasonable care it is possible to replace a coil without 
removing the coil bracket. Carefully bend the textolite plate 
upward just above the coil to be removed. Push the coil to the 
right until the top of the coil clears the retaining hole. 

4. Gently release the textolite plate, and while holding the 
coil in this cocked position, apply the soldering iron to the two 
coil terminals simultaneously. As soon as the solder melts, tilt the 
coil still further to the right and remove it. Wipe the contacts 
clean of all solder. 

5. When replacing new coil gently bend textolite plate up-
ward and put the new coil into position, being careful not to 
bend the coil leads in any direction. This precaution is very im-
portant as poor frequency stability will probably result if it is 
not followed. In soldering the new coil leads in place use the 
same precaution as outlined above. 
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CAT. NO. I SYMBOL I DESCRIPTION I PRICE CAT. NO. SYMBOL DESCRIPTION I PRICE 

R-F TUNER UNIT 

CAPACITORS 

'RCN-001 C100 
•RCN-027 C112 A. B 
'RCN-055 C113 
'RCW-3027 C111 
'RCW-3037 C101, 109, 

115, 116, 
120, 122, 
125, 126, 
127 

•RCW-3045 C110, 123 
"RCW-3046 C117 
•RCW-3057 C128 
•RCW-3066 C129, 130 
•RCW-3074 C114 
*RCW-3076 C131 
*UCG-1005 C103, 119 

1 mmf., ceramic.   
800-800 mmf., ceramic. 
3.9 mmf., mica  
680 mmf., ceramic  
800 mmf., ceramic.   

680 mmf., ceramic.. ....... 
1.5 mmf., * 10%, ceramic.   
S mmf., ceramic... 
10 mmf., . 5%, ceramic... .   
12 mmf *5%, ceramic  
15 mmf., ceramic. ........ 
5 mmf., . 5%, silver mica.   

$0.20 
.65 
.25 
.90 
.25 

.30 

.60 

.25 

.25 

.25 

.25 

.35 

TRIMMERS 

•RCY-048 
•RCY-065 
•RCY-066 
•RCY-067 

C108 
C104, 106 
C105 
C118 

.6-2.4 mmf.   
1-5 mmf., glass tube type... 
20-50 mmf., Temp. Comp... . ..... . 
.8-1.7 mmf., Fine Tuning control.   

.40 

.50 
1.25 
2.00 

RESISTORS 

(Carbon) 

•URD-027 
'URD-041 
•URD-045 
•URD-049 

'URD-051 
'URD-057 
•URD-061 
"URD-067 
*URD-071 
"URD-073 
*URD-075 
'URD-079 
•URD-105 
*URE-067 

R100 
R125*, 125** 
R117 
R108, 114, 

115 
R101 
R111 
R110 
R107 
R109 
R104, 112 
R118 
R102, 116 
R113 
R103 

120 ohms, h ........ 
470 ohms, 5.¡ W. 
680 ohms, W. 
1000 ohmS, J. W.... ..... ........ 

1200 ohms, W... .. ...... 
2200 ohms, h W.  
3300 ohms, W. 
5600 ohms, h W....... ...... 
8200 ohms, Y¡ W.. .. ............. 
10,000 ohms, 5 W... ... .......... 
12,000 ohms, W  
18,000 ohms, h W. .......   
220,000 ohms, W.  
5600 ohms, 1 W.... .......   

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.17 

COILS and TRANSFORMERS 

"RLA-037 
•121.1-142 
"RLI-144 
'RLI - 145 

"RLI-154 

•RLI-159 

•RLI-165 
•RTL- 139 

TIO0 
L143 
1.137 
L150 

L138, 139, 
142 

L106 

1.100 
T104 

TRANSFORMER-Antenna input 
CHOKE-1.4 uh heater choke. 
CHOKE-Heater choke  
CHOKE-1.4 uh., V103A oscillator 

cathode  
CHOKE RF choke   

TRAP-I-F trap and tuning core in 
r-f tuner  

CHOKE-R-F input .... 
TRANSFORMER-Video IF out-

put transformer .  . 

1.80 
.45 
.25 

.35 

.25 

.75 

.35 

1.95 

MISCELLANEOUS ELECTRICAL 

'RE1-014 

92E1-034 

'12E1-035 

•REI-036 

'1211-057 

'RJS-160 

'RJS-161 

*RSX-019 

'RSX-020 

'RSX-021 

S100-E 

S100-D, L128 

S100-C, L120 

CORE-Brass (screw type) tuning 
core for r-f coupling coil L114. . 

CORE-Brass (screw type, large 
head) tuning slug for oscillator coil 
segment L134  

CORE-Brass (screw type, 3 inch 
long) tuning slug for oscill. coils 
L129, l-130, L131, l-132 or r-f coils 
L109, LI16, l-124 or l-105. .   

CORE-Brass (screw type, 5% inch 
long) tuning slug for oscillator or 
coil l-133 or for r-f coils L112 
L119 or L127  

INSULATOR - Switch wafer 
mounting insulator (textolite side 
rail)  

SOCKET-Miniature 7-pin, texto-
lite wafer for V101 or V102  

SOCKET-Miniature 9-pin, com-
position wafer with center shield 
for V103 

SWITCH WAFER-Channel switch 
wafer with oscillator coils (1st 
from knob)  

SWITCH WAFER-Channel sswitch 
wafer with 2nd r-f plate coils (2nd 
from knob).. 

SWITCH WAFER-Channel switch 
wafer with 2nd r-f grid coils (3rd 
from knob). 

.05 

.10 

.10 

.10 

.25 

.25 

.30 

7.00 

7.00 

7.00 

MISCELLANEOUS ELECTRICAL ( Cont'd) 

•RSX-022 

*RSX-023 

S100-B, L113 SWITCH WAFER-Channel switch 
wafer with 1st r-f plate coils (4th 
from knob)   

SWITCH WAFER-Channel switch 
wafer with 1st r-f cathode coils 
(5th from knob)   

$6.50 

5.75 

MISCELLANEOUS MECHANICAL 

'RAP-023 

•RHS-070 

*RHS-088 

*121-1S-089 

*RHW-027 

*RMB-023 

•RMK-007 

"RMX-179 

*RMX-182 

DETENT PLATE-Detent index 
plate for channel switch........ 

SCREW - Setscrew for channel 
switch shaft coupling ...... 

SHIELD-Tube shield for V103 
clip-on type used with base, RHS-
089 . ....... 

SHIELD BASE - Tube shield 
mounting base for V103, clip-on 
type used with shield, RHS-088 

WASHER-"C" washer for RMX-
179 channel switch shaft  

DETENT BALL-Channel switch 
detent index ball  

COUPLING-Channel switch shaft 
coupling (couples detent shaft to 
textolite channel switch shaft) . 

SHAFT - Channel switch shaft 
(metal, with detent index spring) 

SHAFT-Textolite shaft for r-f 
switch wafer 

.60 

.05 

.30 

.15 

.02 

.03 

.03 

1.60 

.50 

MAIN CHASSIS 

CAPACITORS 

(Paper) 

*RCC-016 C151, 372** 
*RCC-101 C370 
RCC-102 C210, 405, 

411, 415 
*RCC-103 C181”, 

182t, 220t, 
314, 357 

•RCC-105 CI70, 180 
RCC-119 C208 
RCN-014 C373, 374 
'RCN-025 C311 
'RCN-031 C171 
RCN-033 C318t, 360 
RCN-034 C316, 318, 

383 
•RCN-041 C309t, 310 
•RCN-051 C315, 363, 

365, 385 
'RCN-062 C361, 375 
'RCN 063 C302 
'RCN-064 C309 
RCN-066 C368 
RCN-068 C384 
RCN-069 C38I 
'UCC-011 C314t 
•UCC-014 C169, 172 
*UCC-035 C208 
UCC-036 C212 
UCC-037 C304 
UCC-039 C308 
*UCC-040 C211, 369 
•UCC-041 C313, 351 
'UCC-045 C367 
*UCC-050 C371 
UCC-052 C151', 151”, 

151tt 
UCC-061 C213 
*UCC-068 C3I7, 382 

5 mf., 200 V.  
025 mf., * 10%, 200 v.. ... 
OS mf., * 10%, 600 v... ..... 

1 mf., . 10%, 200 V. 

05 mf., . 10%, 200 v.... 
1000 mmf., 400 V.   
047 mf., 600 v., molded..... 
01 mf.. . 10%, 60Q v. ..... ....... 
I mf., 600 v.  
0018 mf., . 10%  . 
0039 mf, * 10%, 600 y  

047 mf, . 10%, 600 v.   

001 mf., 600 v.. .. ...  
01 mf., 600 v., molded...   .. 
056 mmf., . 10%, 600 v., molded.. 
300 mmf., * 10%, 500 v., molded. 
015 mf., . 10%, 600 v., molded.... 
700 mmf., . 10%, 3000 v... 
05 mf., 200 v. 
2 mf., 200 v.  
001 mf., 600   
002 mf., 600 y  
003 mf., 600   
004 mf.. 600 V.  
01 mf., 600 v. 
.02 mf., * 10%, 600 v... ..... 
.05 mf., 600 v........ ....... 
.25 mf.. 600 v. ...... ....... . 
.5 mf., 600   

.008 mf., 1000 V.  

.1 mf., 1000 v.. . ....... 

.60 

.25 

.40 

.35 

.25 

.35 

.25 

.35 

.70 

.35 

.35 

.55 

.40 

.40 

.35 

.55 

.30 

.45 
1.25 
.30 
.40 
.25 
.25 
.25 
.25 
.25 
.25 
.30 
.55 
.80 

.30 

.75 

Electrolytics 

•RCE-090 
RCE:140 
RCE-145 

RCE-146 

RCE-148 
RlicCEE--115532 

C30I, 214 
C402 
C403 A, B, 

C', 403 A, 
B, C**1' 

C404 At, Aft, 
C404 B, 
C404C, D 4 

c401 
C403 A, Btt 
C183 

1 mf., 50 y   
125 mf., 350 V.  
125 mf., 350 v., 100 mf., 75 v., mf., 

200 v.... ....... ..... ..... 

SO mf., 25 v., 40 mf., 300 v., 30 mf., 
20 mf., 300 v. .   

300 mf., 150 v. 
125 mf., 350 v., 100 mf., 75   
5 mf., 350 v. ....... 

1.20 
5.15 

5.75 

5.00 

4.00 
3.90 
1.50 

PRICES ARE SUGGESTED LIST PRICES AND SUBJECT TO CHANGE WITHOUT NOTICE. 
Mica and ceramic capacitors are 500 volts unless otherwise specified. 'Indicates 1st Production. 
Resistor value tolerance is 10% unless otherwise specified. "Indicates 2nd Production. 
*Parts used on previous receivers when referring to "Cat. No." Column. tIndicates 3rd Production. 

ttIndicates 4th Production.  
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PARTS LIST (Cont'd) PARTS LIST ( Cont'd) 

CAT. NO. I SYMBOL DESCRIPTION 1 PRICE CAT. NO. I SYMBOL I DESCRIPTION I PRICE CAT. NO. 1 SYMBOL I DESCRIPTION 1 PRICE CAT. NO. 1 MODEL I DESCRIPTION 1 PRICE 

Micas & Ceramics RESISTORS (Cont'd) COILS & TRANSFORMERS (Cont'd) MISCELLANEOUS ELECTRICAL 

•RCN-028 
•RCN-035 
•RCN-041 

RCU-307 
RCU-308 
RCW-3014 

*RCW-3037 

•RCW-3051 
•RCW-3052 
RCW-3053 
RCW-3054 
RCW-3078 
RCW-3081 
RCW-3094 
UCG-1005 

•UCG-1036 
UCG-2004 
•UCG-2010 
UCG-2011 
•UCG-2019 
UCG-2021 
UCG-2023 
•UCG-2026 
UCG-2030 
UCG-2044 
UCU-520 
*UCU-544 
•UCU-1052 
•UCU-1528 

•UCU-1532 
•UCU-1544 
UCU-1548 

C204 
C378, 379 
C206” 

2075t 
C354 
C352 
C201, 202, 

206, 207, 
215, 217, 
406, 407 

C156, 159, 
161, 168, 
177, 408, 
409, 410, 
412, 413, 
414, 416, 
417 

C154, 157 
C160 
C203 
C216 
C153 
C155 
C364tt 
C162, 166, 

179 
C359 
C218 
CI58 
C167 
C209 
C175 
C176 
C163 
C219 
CI52 
C205 
C303 
C355 
C178, 353, 

362 
C173, 174 
C356, 358 
C312 

3.3 mmf., silver mica  
500 mmf., 20 kv., ceramic  
4000-4000 mmf., dual, ceramic . 

180 mmf., * 10%, 800 v., mica...   
300 mmf., . 10%, mica  
5000 mmf., ceramic.   

800 mmf., ceramic..   

680 mmf., . 10%, ceramic  .   
820 mmf., . 10%, ceramic... .. ..   
1300 mmf., ceramic .......... ..   
.01 mf., 450 v., ceramic  
2.2 mmf., . 5%, 500 v., ceramic  
24 mmf., . 5%, 500 v., ceramic  
120 mmf., 3000 v., ceramic  ... 
5 mmf., . 10%, 500 v., silver mica. 

220 mmf., . 10%, 500 v., silver mica 
10 mmf., . 5%, silver mica.. ..... . 
18 mmf., . 5%, 500 v., silver mica. 
20 mmf., 500 v., silver mica  
43 mmf., . 10%, silver mica... ..   
51 mmf., -.- 5%, silver mica..   
62 mmf., . 5%, 500 v., silver mica   
82 mmf., . 5%, 500 v., silver mica  
120 mmf., . 5%, silver mica.   
470 mmf., . 5%, 500 v., silver mica 
47 mmf., . 20%, mica  
470 mmf., . 20%, mica .... ..  
1000 mmf.. . 10%, mica ...........40 
100 mmf., . 10%, mica.   .... 

150 mmf., . 10%, mica...   
470 mmf., . 10%, mica ....   
680 mmf., . 10%, 500 v., mica  

$0.35 
2.50 
.65 

.40 

.35 

.35 

.25 

.30 

.30 

.30 

.35 

.20 

.25 

.45 

.35 

.35 

.25 

.35 

.25 

.30 

.30 
30 
.30 
.30 
.80 
.30 
.30 

.30 

.30 

.35 

.35 

URD-125 
URD-129 

URD-133 

•URD-135 
URD -141 
*URD-1017 
URD -1047 
URD-1060 
URD-1063 
•URD-1067 
•URD-1080 

R330 
R175, 302. 

331, 374 
R181, 182. 

317, 375 
R315 

R 219, 222tt 
R153, 156 

R 167tt 
R162t, 162tt 
R162, 168 
R155 
R152, 158 

1.5 meg  
2.2 meg.  

3.3 meg.  

3.9 meg  . 
6.8 meg . . .. 
47 ohms, . 5%  

820 ohms, . 5%   ...   
3000 ohms, . 5% • • • • • • - • • 
3900 ohms, . 5%  
5600 ohms, .5%  
20,000 ohms, . 5%  

$0.13 
.13 

.13 

.13 

.13 

.24 

.24 

.24 

.24 

.24 

.24 

•RLI-138 

•RLI-142 

RLI-154 

RLI-175 

RLI-176 

RLI-177 
RLI-179 

RLI-180 

RLI-181 

RLI-182 

RLI-183 

RLI-184 

RLI-186 

RLI-190 
RLI-191 

RLI-202 

RLP-020 

RLP-021 

RLP-022 

RLX-036 

RLX-039 

RTD-012 

RTF-003 

RTL-138 

RTL-147 

RTO-121 

RTO-123 

RTO-124 

RTO-125 

RTO-127 

RTO-129 

RTO-130 

L167, 172tt CHOKE 
356, 357 

L168, 404 

L202 

L164, R168 

L161, R164 

1.355 

L152. C176 

T201, C204 

1.163, C178 

L160, C166, 
167 

L166, R172 

1.162 

1.165 

L169tt LI7Ott 
1..163, C178 

1.153, 154, 
C165 

L155•1'. 1561', 
C164•1'. 
C164", 
L155", 
156" 

L155tt, 
156tt. 
C164tt 

L157*. 158*, 
C163•, 
L157", 
158", 
C163", 
1.157t, 
158t, 
C163t 

1.157, 158, 
C163 

T203, C218, 
219, R220 

T401 

T151, L151, 
C175 

T151, 1.151 

T301 

T202 

T202 

T351*, 351" 

T351 

T351t, 351tt 

T351t 

—Choke, 10 uh.. ... ..... . 

CHOKE COIL— Choke 1.4 uh... .. 
CHOKE—Choke 3.3 uh...... ..... 

PEAKING COIL— Peaking coil, 120 
u h., w ound on 3900 ohms, y¡ vi., 
resistor, ( 1st, 2nd and 3rd pro- 
duction)  

PEAKING COIL—Peaking coil 120 uh., wound on 15,000 ohms, % w., 
resistor  . . . . 

CHOKE--Choke, 30 uh., flexible... 

TRAP COIL-38 mc trap coil, with 
62 mmf., capacitor es tuning core. 

TRANSFORMER—Interstage 
transformer (4.5 mc) includes tun- 
ing cores & 47 mmf. cap .. . . 

TRAP-4.5 mc trap, includes tuning 
core & capacitor, for use in re- 
ceivers incorporating a 12BH7 
video ampl    

COIL-4.5 mc., audio take-off trap 
coil, incls. cap. & tuning core  

PEAKING COIL—Peaking coil, 165 

uh., wound on 8200 ohms, % w., 
resistor .  

COIL—Peaking coil, 265 uh. .....   

PEAKING COIL—Peaking coil 425 
uh.... ........   

COIL—Choke coil 80 uh  • • COIL—Choke coil 6.8 uh.. .. ..   .. 

COIL-4.5 mc. trap coil, for use in 
receivers incorporating a 6BK7 
video amplifier . ..  . .... 

COIL- 1st video I-F plate and trap 
coil, with cap. & tuning cores..... 

COIL-2nd video I-F plate 8s trap 
coil with cap. & tuning cores.. ... 

COIL-2nd video I-F plate coil and 
trap coil with capacitors and tun- 
ing cores  

VIDEO DET. ASS'Y.— Assembly 
complete in shield can, includes 

1N64 crystal detector, coils with 
tuning cores es capacitors for use in 
receivers incorporating a 12BH7 
video amplifier  

VIDEO DET. ASS'Y.—Assembly 
complete in shield can, for use in 
receivers incorporating a 6BK7 
video amplifier  

TRANSFORMER-4.5 mc ratio de- 
tector transformer including cap., 
resistors and tuning cores...   

TRANSFORMER—Filament trans- 
former. 6.3 V., output at 6 amperes 

TRANSFORMER—Video I-F input 
transf. includes cap., with tuning 
cores for use in receivers incor- 

porating 12BH7 video amplifier  
TRANSFORMER—Video I-F in- 

put transf. includes cap. with tun- 
ing cores for use in receivers in- 
corporating 6BK7 video ampli- 
fier . .   

TRANSFORMER—Vertical sweep 
output transformer  

TRANSFORMER—Audio output 
transformer, table models only.   

TRANSFORMER— Audio output 
transformer, console models only 

TRANSFORMER— Horizontal 
sweep output transformer for use 
with yoke RLD-042, for 21' 

TRANSFORMER—Horizontal 
sweep output transformer for use 
with RLD-042 for 17C125 and 

only .   
    TRANSFORMER—Horizontal 

sweep output transformer for use 
with RLD-050 yoke for 21' models 

TRANSFORMER—Horizontal 
sweep output transformer to be 
used with yoke RLD-050 for 
models I7C125 and 20C107 only  

$0.25 

.45 

.25 

.80 

.70 

.60 

2.00 

3.25 

2.25 

2.10 

.60  

•50 

.50 

.40 

.40 

2.00 

2.50 

2.50 

2.00 

7.95 

7.15 

4.25 

6.15 

2.95 

7.00 

2.80 

3.50 

13.00 

14.50 

13.00 

12.75 

REA-003 

REA-004 

REC-006 

REF-008 

RED-001 

*REI-016 

REI-037 

*REI-038 
RER-015 

*RET-013 
RHB-017 
•R11-069 

RII -080 

Rjc.015 

RJC-019 
•RJC-025 

RJJ-008 

RJJ-010 

RIP-003 
*RJP-031 

RJP-034 

RJP-042 

RJP-043 

RJP-044 

RJS-049 

RJS-148 

RJS-159 

RJS-164 

RJS-166 

RJS-168 

RJS-183 

RJS-184 

RLF-055 

RLF-058 

RMX-232 

21T1 (early) 
21C201- 
C202-C204 
-C206- 
C2I4 

21T1 (late) 
21T1-U, 
21T3-T6, 
21C201- 
C202-
C206-
C208- 
C208-U-

C210-C214 

17C125, 
20C107 

21T1 (early) 
21C204 

17C125, 
20C107 
21T1-U, 

21T1 (late) 
21C201-
C202-
C206- 
C208- 
C208-U-
C210, 
C214, 
21T3-T6  

21T1 (early Ls 
late), 
21C201- 
C202- 
C204- 
C206-
C208-
C208-U-
C214 

PICTURE STRAIGHTENER-
Picture straightener with support 
(for early "square" type yoke 
housing)  - •  .....  

PICTURE STRAIGHTENER —  
Picture straightener (for use with  
"late" type yoke support) .   

GRID CAP—Spring cap for 6V3  

FUSE-1.6 amp., 125 v., slow-blow 
line fuse, pigtails (F401)  

CRYSTAL DIODE—Crystal diode 
with leads (Y151)  

CORE—Tuning core for L157, T1151, 
T201  

CORE—Tuning core, composition 
iron with screw stud for RLI-179 

TUNING CORE—For L151, 1.158 
SELENIUM RECTIFIER—Seleni-
um rectifier, 350 ma., 6 plates, 

.... 2 x 2 in. (X401, 402). . . .   
ION TRAP—Single magnet  
BUTTON—Corona button  
INSULATOR—Insulator, fiber for 

yoke "Hot" lead... .. .... ..  _ 
INSULATOR — Insulator, standoff 

for 1X2A socket  
YOKE PLUG—Male, for yoke hori-

zontal "Hot" lead. .......   
PIN—Speaker pin.. 
ANODE CONNECTOR—Picture 

tube anode connector . ... ....   
RECEPTACLE—Translator power 

receptable  . 
RECEPTACLE—Power cord re-

ceptacle (1401)  ..... 
PLUG-- Pilot light plug, 2-prong.. 
PLUG—Male plug, 9-pin with loca-

tor pin 1-in. dia.. _ . ....  
PIN PLATE—Tube socket pin 

plate, 8- pin  
PIN PLATE—Tube socket pin 

plate, 7-pin   
PIN PLATE—Tube socket pin 

plate, 9- pin  
PIN PLATE—Tube socket pin 

plate, 8-pin . .. .... _ . . . .. _ . 
SOCKET-2-prong socket, for RJP-

003  
SOCKET Socket 7-pin miniature 

for 1 X2A  
CONNECTOR—Yoke connector fe-

male receptacle, 1-pin  
SOCKET—Tube adapter socket, 

8-pin for V115 or VI19.. . ..   
SOCKET ADAPTER-7-pin   

tubes V104, V105, V106, V109, 
V110 or V112  

SOCKET—Tube adapter socket 9-
pin, black phenolic for V107, VIII, 
VI13, V114, VII6, V117, V118 
or V120  

SOCKET— Yoke connector, socket, 
female 9-pin . .. .. ..   ".  

SOCKET— Tube socket, 9-pin, 2,¡2 
in. dia., single screw center mtg., 
mica filled molded phenolic .   .. 

FOCUS UNIT—PM focus unit  : .. 

FOCUS UNIT—PM focus unit.. .. 

MOUNT SUB-ASSEMBLY—High 
voltage assembly consisting of 
textolite bracket, high-voltage ca-
pacitor, sockets, corona shield as 
eyelet.   

$0.75 

.75 

.05 

.45 

1.90 

.20 

.20 

.20 

6.50 
1.45 
.25 

.02 

.25 

.30 .02 

.50 

.35 

.20 

.15 

.15  

.35 

.25 

.30 

.25 

.25 

.25 

.20 

.35 

.30 

.35 

.30 

.25 
11.00 

11.00 

1.75 

Carbon, 1 Watt 

URE-033 
*URE-037 
URE-051 
URE-065 
URE-079 
URE-081 
URE-085 

R212 
R379 
R403 
R161, 203 
R373 
R328 
R366 

220 ohms  .... . .... 
330 ohms  . .  . .. .. .. .... 
1200 ohms... .. .. .. .. .. . ......... 
4700 ohms... ...  
15,000 ohms...   
22,000 ohms  
33.000 ohms... ..   

0.17 
.17 
.17 
.17 
.17 
.17 
.17 

Carbon, 2 Watt 

URF-041 

URF-067 
*URF-069 
•URF-081 

URF-085 

*URF-089 

R214, 318, 
319 

R18711 
R170* 
RI69, 186t, 

187, 373t 
R186*, 

186"t 
R312 

470 ohms  

5600 ohms  
6800 ohms... .. .   
22,000 ohms...   

33,000 ohms  

47,000 ohms...   ....... .. 

.25 

.25 

.25 

.25 

.25 

.25 

Potentiometers 

•RRC-095 
RRC-190 
RRC-I91 

RRC-192 

RRC-193 
RRC-194 

RRC-197 

R325 
R316 
R363, 177 

R188, 210 

R3I4 
R171 

R188, 210 

2000 ohms, Vertical Linearity control 
4 meg., Height control. . ..   
100.000 ohms, Horizontal Hold & 

Brightness controls... .  . 
Dual, 500,000 ohms and 3000 ohms, 
Volume & Contrast control, table 
models only.   

125,000 ohms, Vertical Hold control 
2 meg., AGC control, with LOCAL- 
DISTANT switch  

Dual, 500,000 ohms and 3000 ohms, 
Volume and Contrast control with 
tap, console models. ........... 

1.95 
1.25 

1.40 

3.60 
L40 

1.75 

3.50 

RESISTORS 

Carbon, 1/2 W. 

URD-017 
URD-031 
URD-035 
•URD-037 
*URD-049 

URD-053 
URD-057 
•URD-069 
•URD-073 

•URD-077 
•URD-079 
•URD-081 
URD-083 

URD-085 

•URD-089 

URD•093 

•URD-095 
•URD-097 

•URD-099 
•URD-101 
•URD-103 
•URD-105 
•URD-107 
•URD-113 

•URD-115 
•URD-117 
•URD-121 

R213 
R159, 201 
R220 
R368 
R154, 157, 

184, 211, 
370 

R163*. 163" 
R320, 321 
R365 
RI74, 180, 

306, 358 
R301, 326 
R160, 202 
R307, 329 
R205, 208, 

362 
R166, 209, 

357, 359, 367 

R204, 218, 
22It 

R313, 360, 
361, 364 

R327 
R178, 206, 

215, 353, 
372 

R352 
R303 
R308 
R356 
R176 
R183. 207, 

216, 217, 
304, 305, 
405 

R354 
R223t, 302tt 
R165, 173, 

185, 322, 
323, 324, 
355, 369, 
371 

47 ohms  
180 ohms.. .... .. ........ ... .. .. 
270 ohms..   
330 ohms.. .... ..............   
1000 ohms... ..  .  ..   

1500 ohms... ....  
2200 ohms...   .. .. .. 
6800 ohms... .. ...... .   ...... 
10,000 ohms  . 

15,000 ohms  
18,000 ohms  
22,000 ohms  .  
27,000 ohms... ..  . . . .  

33,000 ohms .....  . . 

47,000 ohms . .... . . .  

68,000 ohms  . 

82,000 ohms---------------------. 13 
100,000 ohms--------------------. 13 

120,000 ohms 
150.000 ohms  
180.000 ohms '   
220,000 ohms  
270.000 ohms  
470,000 ohms..   

560,000 ohms.. .....   
680,000 ohms  
1.0 meg.  

$0.13 
.13 
.13 
.13 
.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

. 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

Wirewound & Special 

•REK-001 
•RRW-048 
•RRW-079 
RRW-095 
RRW-097 
RRW-099 

RRW-100 
RRW-101 

RRW-IO2 

P301 
R401 
R406 
R404• 
R402 
R378 

R377 
R404", 404t, 

404tt 
R318, 319 

Vertical integrator couplate.. ...... 
4.6 ohms, . 10%, 5 w... ..... ..... 
5600 ohms, 5 w. w.w.  . 
3000 ohms, . 10V,, 7.5 w., w.w. . 
31 ohms, Global-, 300 ma. . . .. . .. 
5 meg., carbon deposit high-volt,... 

type, Models 17C125, es 20C107. 
150 ohms, . 10%, 5 w., w.w.  
4000 ohms, . 10%. 10 w., w.w. .. 

470 ohms, 5 w., w.w.  

1.25 
.45 
.60 

.85 
1.75 

3.25 
.60 
.90 

.90 

COILS AND TRANSFORMERS 

RJX-049 

RLC-091 
RLD-042 

RLD-048 

RLD-049 

RLD-050 

RLF-024 
RLF-056 

RL1-122 

1.351 
D301* 301" 

351 e, 351" 

L353*, 3591". 
353". 359tt 

L352, 352", 
358t, 358tt 

D301t, 3011't 
351 *, 351" 

L159 
L401 

1.402, 403 
405 

R-F TUNER--R-F head-end unit 
completely aligned, includes tubes 

COIL—Horizontal oscillator coil... 
DEFLECTION YOKE—Deflection 

coil assy. with resistors & choke 
for use in receivers employing hor- 
izontal sweep output transformers 
RTO-125 or RTO-127.. . . . 

COIL—Horizontal linearity coil & models 
adjustment core ' 

COIL— Width control coil 6s adjust- 
ment core  

DEFLECTION YOKE—Deflection 
coil assy. with resistors & choke,20C107 
for use in receivers employing 
horizontal sweep output trans- 
formers, RTO-129 or RTO-130.   

COIL— Choke 31 uh..   
CHOKE—Filter choke, 1 hy., 26 
ohms  .. .   

CHOKE COIL—Choke 2.2 uh.... 

75.00 
1./5 

13.00 

1.80 

1.80 

15.95 

.65 

3.45 
.25 

PRICES ARE SUGGESTED LIST PRICES AND SUBJECT TO CHANGE WITHOUT NOTICE. 
Mica and ceramic capacitors are 500 volts unless otherwise specified. 'Indicates 1st Production. 
Resistor value tolerance is * 10% unless otherwise specified. "Indicates 2nd Production. 
*Parts used on previous receivers when referring to "Cat. No." Column. ¡Indicates 3rd Production. 

ttIndicates 4th Production, 

PRICES ARE SUGGESTED LIST PRICES AND SUBJECT TO CHANGE WITHOUT NOTICE. 
Mica and ceramic capacitors are 500 volts unless otherwise specified. *Indicates 1st Production. 
Resistor value tolerance is 10% unless otherwise specified. "Indicates 2nd Production. 
`Parts used on previous receivers when referring to "Cat. No." Column. tindicates 3rd Production. 

t tIndicates 4th Production. 

V John 7. Rider 
MODELS 17C125,20C107,21C201,2,4,6,8,8U, 10,14,21T1,11J„ 
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PARTS LIST ( Cont'd) PARTS LIST ( Cont'd) 

CAT. NO. I MODEL 1 DESCRIPTION I PRICE CAT. NO. I MODEL l DESCRIPTION I PRICE CAT. NO. MODEL I DESCRIPTION I PRICE CAT. NO. I MODEL I DESCRIPTION PRICE 

MISCELLANEOUS ELECTRICAL ( Cont'd) 
• 

YOKE AND FOCUS MOUNT ASSEMBLY (Cont'd) YOKE AND FOCUS MOUNT ASSEMBLY (Cont'd) CABINETS, CABINET PARTS 

ROP-025 21TI (late) SPEAKER-Loudspeaker 8-inch •RAR-010 21T1 (early) ROD-Picture tube mounting 
•RMM-227 17C125 SUPPORT-Focus unit support, 

AND APPEARANCE ITEMS (Cont'd) 

RSW-098 
RWL-027 

•RWX.045 

RWX-046 

"5527D-7 

S650D-7 

*S810D-7 

S1012D-7 

S1212D-7 

21T1-U, 
21T3 

21T1 (early) 

21T6 

17C125 

20C107 

21C201- 
C202- 
C204- 
C206- 
C208- 

C208- U- 
C210-C214 

PM, 3.2 ohms.  

SWITCH-Local-distance switch... 
POWER CORD-AC power cord 

assembly . 
SOCKET - Picture tube socket, 

with leads  
SOCKET-Pilot light socket with 

leads   
SPEAKER-Loudspeaker, 5 X-in, 
PM, 3.2 ohms  

SPEAKER-Loudspeaker, 6X-in. 
Alnico PM, 3.2 ohms  

SPEAKER-Speaker 8-in. Alnico 
PM, 3.2 ohms  

SPEAKER-Speaker, 10-in. Alnico 
PM. 3.2 ohms  

SPEAKER-Loudspeaker, 12-in, 
Alnico PM, 3.2 ohms  

 $13.50  

1.00 

1.20 

1.00 

.75 

5.00 

6.10 

13.80 

11.80 

12.95 

$13.50 

1.00 

1.20 

1.00 

.75 

5.00 

6.10 

13.80 

11.80 

12.95 

*RAR-014 

RAR-015 

*RAR-017 

& late) 
21T1-U, 
21T3-T6, 
21C201- 
C202- 
C206- 
C208- 
C208-U- 
C210-C214 

21T1 (late) 
21C201-
C202-C206- 
C208- 
C208-U-
C210-C214 

17C125 

21T1 (late) 
21T1-U, 
21T3-T6, 
21C201- 
C202- 

rod, 
6 X x X inch  

ROD-Yoke mounting rod  

TUBE MOUNTING ROD-Pic- 
turc tube mounting rod, right 
side viewing rear of receiver, 5 x ! 4 
inch ........... ..... .....   

ROD-Yoke mounting rod, 12 x X 
in.  

$0.75 

.35 RMM-237 

.70 

.35 
RMM-238 

20C107, 
21T1 
(late), 
21T1-U, 
21T3-T6, 
21C201- 
C204- 
C206- 
C208- 
C208 U- 

C210-C214 
I7C125, 
20C107, 

21T1 
(late), 
21T1- U, 
21T3-T6, 
21C201- 
C202- 
C206- 
C208- 
C208-U- 
C210-C214 

17C125, 
20C107, 
21T1 

Brass, 5X in. long..... ......... 

SUPPORT-Fiber yoke support... 

DISK-Focus unit disk, circular 
plate 57 in., with two holes . .... 

$1.20 

.25 

1.20 

RAB-193 

RAB-198 

RAB-199 

RAB-200 

RAB-206 

'RAC- 107 

'RAC- 121 

21C208- 
C208-U- 
C210 

21C206-C214 

I7C125 

20C107 

21T6 

21T1 (early), 
21C204 

21T1 (late) 
21T1- U, 
21T3-T6, 
21C201-
C202 
C206- 
C208-
C208-U-
C210-C214 

CABINET BACK-Less cap, cord 
& plug.   

CABINET BACK-Less cap, cord 
ts plug  

CABINET BACK-Less cap, cord 
& plug  

CABINET BACK-Less cap, cord 
lb plug  

BACK-Cabinet, less cap, cord 8r. 
plug . 

AP-Protective cap on cabinet 
back 3 X x 7 ),( in.... ...   

AP-Protective cap on cabinet 
back..   

$2.50 

2.85 

4.75 

2.30 

2.30 

1.90 

2.10 

MISCELLANEOUS MECHANICAL 
C206- 
C208- 
C208-U- 
C210-C214 

(late), 
21C201- 
C202- 
C206- 

RAC- 122 

RAV-198 

20C107 

21C204-C214 

AP-Protective cap on cabinet 
back  

CABINET-Mahogany, less mask, 
1.90 

•RHG-007 

RHG-021 

RHM-025 

•RHN-016 

'RUS-010 

RHS-098 
RHW-044 

RII-077 

RII-079 

RJS-004 

RJS-012 

•RMK-006 

RMU-088 

RMX-178 

RMX-214 

RMX-215 

21T1 (early) 

21T1-T3-T6, 
21C201- 

C202-C204 
2IC206- 
C208- 
C208-U-

C210-C214 

17C125, 
20C107, 
21T1-T3- 
T6. 
21C201- 
C202- 
C204- 
C206- 
C208- 
C208-U- 
C210-C214 

GROMMET - Rubber insulating 
grommet for white yoke lead... .. 

GROMMET-Rubber grommet for 
speaker mounting  

WASHER-"C" washer for R-F 
tuner shaft  

NUT -Coupling nut for screws in 
channel selector shaft coupling 
RMK-006 .  . 

SHIELD-Miniature tube shield, 
1X in. long.   

SHIELD-Pilot light shield . ..   
WASHER-Fiber washer, *A4 5 746 

dia. .   

BUSHING-Insulated bushing .... 

GROMMET-Grommet for RJC- 
025  

MOUNTING PLATE-Electrolytic 
capacitor, mounting plate, texto- 
lite, for C401  

MOUNTING PLATE-Electrolytic 
capacitor mounting plate, steel, for 
C402  

COUPLING - Channel selector 
coupling.   

SHAFT-Channel selector shaft  

ASSEMBLY-Ring ts hub flange 
assembly .   

BRACKET ASSEMBLY - R-F 
tuner shaft bracket, with bearing  

SHAFT ASSEMBLY - Tubular 
tuner shaft with friction drive disk 

.05 

.05 

.01 

.15 

.20 

.20 

.05 

.25 

.10 

.10 

.10 

.35 

.70 

.55 

.35 

1.50 

•RAR-018 

RAR-020 

RAR-021 

RAR-022 

RAR-023 

RAR-024 

RHJ-02I 

RHM-072 

•RHN-017 

*RHN-026 

•RHW-038 

20C107 

17C125. 
20C107 

20C107 

20C107 

17C125 

17C125 

17C125, 
20C107 
(late), 
21T1 
(late), 
21T1- U, 
21T3-T6, 
21C201-
C202-
C206-
C208-
C208-U- 
C210-C214 

17C125, 
20C107, 
21T1 (late) 
21T1-U, 
21T3-T6, 
21C201- 
C202- 
C206- 
C208- 
C208-U- 
C210-C214 

21TI (early) 
21C204 

21T1 (early) 
21C204 

21T1 (early 
8s late), 
21T1-U 
21T3-T6, 
21C201- 

ROD-Yoke mounting rod, 11 X sr 
!.¡," inch .. . ......... .... .. 

ROD-Tube mounting rod, 714 X 4 
inch .. . . ............ . 

ROD-Right side tube mtg. rod. 
viewed from rear of receiver, 5 x X 
inch  

ROD-Intermediate tube mtg. rod, 
514 x X in.  . 

YOKE MTG. ROD-Right side 
viewing from rear of receiver, 9X x 
X inch  

YOKE MTG. ROD-Left side 
viewing from rear of receiver, 
8X x X inch  

PACER-For use with "late" 21T1 
type picture tube assembly .. .... 

FUNNEL-Screwdriver guide on 
focus unit  

NUT-Wing nut, 40, used in pic- 
turc tube mount assembly. . .. . 

NUT-Tube mtg. rod nut (knurled). 

WASHER-"U" washer, used with 
picture tube strap assembly.... 

.25 

.75 

RMM-240 
.70 

*RMS-312 

.70 

.30 

.30 

RMS-315 
.10 

RMS-316 
.15 

•R MU-082 

•RMU-087 

RMX-230 

.05 

.65 RMX-231 

RMX-242 
.0? 

C208-
C208-U- 
C210- 
C2I4, 
21T1-U- 
21T3-T6 

21T1 ( early) 
21C204 

20C107, 
21T I-
(late), 
21T3-T6, 
21C201- 
C202- 
C206- 
C208- 
C208-U-
C210-C214 

20C107, 
21T1 
(early es 
late), 
21T1-U, 
21T3-T6, 
21C201- 
C202- 
C204-
C206-
C208- 
C208-U- 
C210-C214 

17C125 

21T1 (early) 
21C204 

21T1 (late) 
21C201- 
C202- 
C206- 
C208-C2 14 

17C125 

20C107 

21T1 (early 
& late), 
21T1-U, 
2IT3-T6, 
21C201- 

PAD-Rubber pad, around yoke, 
RLD-042, two required  

STRAP-Picture tube strap  

SPRING-Contact spring for pic- 
turc tube coating  

STRAP-Picture tube support strap, 
811, inch   

SHAFT-Flexible focus control shaft 

FLEXIBLE SHAFT-Flexible shaft 
and knob for PM focus unit X x 
6X inch, spring steel.... . . 

TUBE STRAP ASSEMBLY-Pic- 
turc tube mtg. strap assembly, 
incls. ear bracket & 2 tube straps 
each 201% in. long .   

STRAP ASSEMBLY-Picture tube 
mtg. strap assy. incls. ear bracket 
& 2 tube straps-each 23 X in. long 

STRAP ASSEMBLY-Picture tube 
mtg. strap assy., incls. ear bracket 
& 2 tube straps, each 25X in. long 

.75 

.40 

.10 

.40 
1.80 

1.85 

1.35 

1.65 

RAV-199 

RAV-200 

RAV-201 

RAV-202 

RAV-203 

RAV-206 

RAV-207 

RAV-208 

RAV-210 

RAV-211 

RAV-212 

RDE-138 

RDE-139 

RDE-140 

21C201 

21T1 (Reg. 
Prod.), 
2ITI-U 

21C202 

21C206 

21C208- 
C208-U 

21T1 (early) 

17C125 

20C107CABINET-Mahogany, 

2IC210 

2IT3 

21T6CABINET-Mahogany, 

21TI (early) 
21C201- 
C204 

17C125, 
20C107, 
21T1 
(early ts 
late), 
21T1-U, 
21T3-T6, 
21C201-
C202- 
C204-
C206- 
C208- 
C208-U-
C210-
C214 

21C202- 
C206- 

safety glass and escutcheon, with 
casters.   

CABINET-Mahogany, less mask, 
safety glass and escutcheon .... 

CABINET-Mahogany, less mask, 
safety glass and escutcheon  

CABINET - Blonde, less mask, 
safety glass and escutcheon  

CABINET - Black cherry, with 
casters .   

CABINET-Mahogany, less mask, 
safety glass and escutcheon, with 
casters  

CABINET-Mahogany, less mask, 
safety glass and escutcheon  

CABINET-Mahogany, less mask, 
safety glass and escutcheon .   

less mask, 
safety glass and escutcheon  

CABINET - Blonde, less safety 
glass, mask and escutcheon .. ..   

CABINET - Blonde, less mask, 
safety glass and escutcheon  

less mask, 
safety glass and escutcheon   

KNOB PLATE HALF HINGE 
ASSEMBLY-Chrome plated, for 
hidden knobs  

ESCUTCHEON-Knob escutcheon, 
brown, molded polystyrene, 9X in, 
long. 

KNOB PLATE HALF HINGE 
ASSEMBLY-For hidden knobs. 

140.00t 

I20.00t 

110.00t 

125.00t 

145.001' 

120.00t 

110.00t 

110.00t 

115.00t 

135.00f 

115.00t 

105.00t 

6.20 

1.50 

3.25 

YOKE AND FOCUS MOUNT ASSEMBLY 

C202- 
C204- 
C206- 
C208- 

C202- 
C204- 
C206- 
C208- 

C208-
C208-U-
C210-
C214, 
21T3-T6 

RAD-096 I7C125 BRACKET-Focus unit support 
bracket (screwed to top of cabinet) .25 •RMM-205 

C208-U- 
C210-C214 

21T1 (early) CUSHION-Yoke mtg. cushion, 

C208-U- 
C210-C214 

21T1 (late), 
21T1-U 

RAR-005 

RAR-006 

•RAR-008 

21TI (early) 
21C204 

21T1 (early) 
21C204 

21T1 (late) 
21C201- 

ROD-Picture tube mounting rod, 
2 x X inch  

ROD-Yoke mounting rod, 11% x 
ja. inch.   

ROD-Picture tube mounting, 8 )S 
x X inch 

.60 

.60 

•RMM-225 

21C204 

I7C125, 
20C107, 
21T1 (late) 
21T1-U, 
21T3 

rubber.. ........... . .. . .. . 
TIE CHANNEL-Tie channel metal 
clamp for use with part RMM-227 

.45 

.15 CABINETS, CABINET PARTS 
AND APPEARANCE ITEMS 

RDK-286 17C125, 
21T1 
(early as 
late), 
21T3-T6, 
20C107, 

KNOB-Channel selector knob ... 1.40 

C202- 
C206- 
C208. 
C214- 
21T3-T6, 
21T1-U 

. .   .. .. ............ .65 -T6, 
21C201- 
C202- 
C206- 
C208- 
C208-U- 
C210-C214 

RAB-190 

RAB-191 

RAB-192 

21T1-T3 

21C204 

21C201-C202 

CABINET BACK-Back, less cap, 
cord & plug 

CABINET BACK-Less cap, cord 
& plug . .. .... . .. .... .. . 

CABINET BACK-Less cap, cord 
& plug . 

2.30 

2.85 

2.85 

21C201-
C202- 
C204. 
C206- 
C208-
C208-U-
C210-C214 

PRICES ARE SUGGESTED LIST PRICES AND SUBJECT TO CHANGE WITHOUT NOTICE PRICES ARE SUGGESTED LIST PRICES AND SUBJECT TO CHANGE WITHOUT NOTICE 
'Parts used on previous receivers when referring to "Cat. No." Column. 'Parts used on previous receivers when referring to "Cat. No." Column. t Normal discount does not apply. 

© John 7. Rider 



• 
PARTS LIST (Cont'd) _ PARTS LIST (Cont'd) 

CAT. 1;40. I MODEL CAT. NO. I MODEL I DESCRIPTION PRICE. II CAT. NO. I MODEL 1 DESCRIPTION PRICE DESCRIPTION I PRICE II CAT. NO. MODEL DESCRIPTION PRICE 
_ — 

RMM-242 

CABINETS, CABINET PARTS AND APPEARANCE ITEMS ( Cont'd) 
RMM-243 

' 

20C107 

20C107 

CUSHION—For safety glass, rubber 
channel, 19% in. long  ... . 

CUSHION—For safety glass, rubber 
15% in. 

.25 .RMS-295 
C2I4 

17C125. 
20C107, 
2ITI-T1-

SPRING—Hinge spring for knob 
door  .05 

RDK-287 

RDK 288 

I7C125, 
2ITI 
(early as 
late). 
21T3-T6, 
20C107, 
21C201- 
C202- 
C204- 
C206- 
C208- 
C208-U- 
C210-C214 

17C125, 
20C107, 
2IT1 
(early & 
late), 
21T3-T6, 
21C201- 
C202- 
C204- 

KNOB Fine tuning control knob.. 

KNOB—Volume Off-On knob ... 

$1.90 

.80 

RDW-064 

RDW-065 

RHF-009 

RIG-010 

•RIG-011 

I7C125 

20C107 

21TI (early), 
21T3 

21TI Date) 
21T1-U, 
21T3-T6. 
21C201- 
C202-C204 
C206-C208 
C208-U- 
C210-C214 

17C125 

GLASS—Safety glass in cabinet over 
face of picture tube, 1811 x 13* 
in., tempered glass  .  

GLASS—Safety glass in cabinet over 
face of picture tube, 19% x 15% 
in., tempered glass  

FOOT—Cabinet foot, felt.. ...... 

SEAL—Dust seal, soft black rubber 
ring between mask and picture 
tube. 16 in. dia., % inch thick, for 
use with metal masks only...   

SEAL—Dust seal, black, soft rubber 
ring between mask and picture 
tube, 13 in. dia., 34 inch thick, for 
use with metal masks only...   

RMM-246 

$8.50 

10.25 

.20 

*RMS-272 

1.60 

1.40 

21T1 (late) 
21T1-U- 
2IT3, 
21C201- 
C202- 
C206-
C208- 
C208-U-
C210 

I7C125, 
20C107, 
21T3-T6, 
21T1, 
21C201- 
C202-
C204- 
C206- 
C208- 
C208-1.1- 
C210. 
21T1-U 

channel, long  
CUSHION—Picture tube mtg. (for 

use with metal masks only)..... 

RING—Compression ring for control 
knobs, RDK-286  

.20 

.15 

.05 

RMS-296 

U-T3-T6, 
21C201-
C202-
C204- 
C206. 
C208- 
C208-U-
C210- 
C214 

I7C125, 
20C107, 
21T1- 
T3-T6, 
21C201-
C202-
C204-
C206-
C208-
C208-U. 
C210-
C214, 
21T1-U 

RING—Compression ring for control 
knobs RDK-287 or RDK-289... .05 

C206- 
C208- 
C208-U- 
C210 

RIG-012 20C107 SEAL—Dust seal, black, soft rubber 
ring between mask and picture 
tube, 14% in. dia., % in. thick.... 

PARTS LIST—MODEL UHF-103 

RDK-289 
-C214 

17C125, 
20C107, 

KNOB—Contrast control knob... 1.90 RMA-017 2ITI (early) 
2IC201- 

ARM—Hinge arm (right hand) for 
knob door assy  

CAT. NO. SYMBOL DESCRIPTION PRICE I I I 
.30 

CAT. NO. SYMBOL DESCRIPTION PRICE 

21T1 
(early & 
late), 

(early) 
C204 CAPACITORS RJS-I86 SOCKET—Tube socket for. oscilla-

tor tube, 6AF4.   .40 

21T3-T6, 
21C201- 
C202- 
C204- 
C206- 

C208-U- 
C210-C214 

RMA-018 

•RMA-020 

21TI (early) 
21C201- 
(early) 
C204 

17C125, 
20C107, 
21T1 (late) 
21T1-U 

ARM—Hinge arm (left hand) for 
knob door assy  

ARM—Hinge arm (right hand) for 
knob door assy. . ........   

.30 RCE-150 

•RCN-001 

eRCW-3037 
.20 

•RCW-3070 

C25, 26, 27 

C11 

C12, 13, 20, 
21, 23, 24 

Cl, 2, 3, 4 

CAPACITOR-50 mf, 150 vd-20 ref, 
150 v-20 mf, 150 y  

CAPACITOR—I mmf, ceramic, 
miniature  

CAPACITOR-800 mmf, ceramic, 
500 v  

CAPACITOR-2-2-5 -5 mmf,  5 

$3.00 

.20 

.25 

RIS-187 

RMM-245 

RSW-095 
• RWL-009 

SI, 2 
P2 

SHELL—Connector shell for Re-
046  

ASSEMBLY—Crystal board as  
sernbly.... ...... . . . ....   

SWITCH—Wafer switch  
POWER CORD-6 feet long, C208-with 

plug..   

.25 

.90 

.80 

.70 

RDK-290 I7C125, 
20C107, 
21T1-T3- 
T6, 
21C201- 

KNOB—Vertical hold, Horizontal 
hold, Brightness control .   .10 

21T3-T6, 
21C201 
(late) 
21C202- 

C206- 

RCW-3082 

RCW-3083 

RCW-3084 

CS, 6 

Cl, 8 

C9 

mmf.' ceramic  
CAPACITOR-2 mmf, ceramic  

CAPACITOR-1 wind, ceramic, 
..25 mmf..  

CAPACITOR-1.5 mmf, ..25 mmf 

1.75 
.25 

.25 

.25 
MISCELLANEOUS MECHANICAL 

RDK-291 

C202-
C204- 
C206- 
C208- 
C208-U-
C210-0214 

17C125, KNOB—AGC control knob on re- 

RMA-021 

C208- 
C208-U- 
C210-C214 

I7C125, 
20C107, 
21TI (late) 
21T1-U, 

ARM—Hinge arm (left hand) for 
knob door easy...   

RCW-3085 

RCW-3086 

RCW-3087 
RCW-3088 

.20 

CI9 

CI8 

C22 
CIO, 14 

CAPACITOR-10 mmf, .10%. 
ceramic    . . . .. 

CAPACITOR—I8 mmf,  10%, 
ceramic ... ... .. ... . ....... ... 
APACITOR-47 mmf, ceramic.. 

CAPACITOR- 6 mmf, .5%, 
ceramic ... ... ......   

. 

.25 

.25 

.25 

.25 

RAC -127 
RAD-097 
RAD-098 

RAD-099 

RAD-100 

CAP—Retaining cap washers.. .... 
BRACKET—Gear bracket. ..... .. 
BRACKET—Front bracket, holding 

switch shaft ..... .... .. . ... .. . . 
BRACKET—Rear bracket, model 
17C125...   • • • • • 

BRACKET—Rear bracket, model 

.05 
1.65 

.65 

.90 
20C107, 

21TI (late), 

ceiver rear apron.   .15 
2IT3-T6, 
21T201 
(late) 

RESISTORS RAD-101 
20C107  

BRACKET—Rear bracket, models 
21TI, 21T3, 2IC208, 21C208U & 

.90 

RDM-031 
RDM-032 

RDM-034 

21C201- 

C202- 
C204- 
C206- 
C208- 
C208-1J- 
C210-C214 

21TI (early) 
2ITI (Reg. 

Prod.), 
2IT2, 
21C204- 
C208 

21T6, 
21C201- 
C208-U- 
C214 

MASK—Picture tube mask  
MASK—Picture tube mask, 16% x 

21 % in..  

MASK—Metal mask in cabinet 
framing face of picture tube, 16% 
x 22 inches  

29.50 

17.50 

17.50 

R14M-220 

21C202- 
C206- 
C208- 
C208-U-
C210-C214 

21T1-U.CUSHION—Glass 
21T3-T6, 

(early 
& late), 
2IC201-
C202-
C204-
C206- 
C208- 
C208-U- 

mtg. cushion 
21* in. long  • 

•URD-025 

•URD-033 

•URD-069 

.15 •URD-073 

•URD-081 

URD-101 

•URD-117 

URE-033 

RI, 4 

R2, 3, 9, 13 

R5 

RIO 

RI I 

R6, 7 

R14 

R8 

.. 

RESISTOR-100 ohms, % w, car- 
bon.. .  

RESISTOR-220 ohms, % w, car- 
bon..   

RESISTOR-6,800 ohms, % w, 
carbon  . 

RESISTOR-10,000 ohms, X w, 
carbon. ... .. .   

RESISTOR- 22,000 Olims, .¡. w, 
carbon... ... . ... .. .......   

RESISTOR-150,000 ohms, % w, 
carbon  

RESISTOR-680,000 ohms, 34 w, 
carbon.  

RESISTOR-220 ohms, 1 w, carbon 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

, 
RAD-IO2 

RAP-037 
•RDK-261 
RDK-302 
RHC-059 
RHO-039 
•RHI-017 

RHJ-019 

RIIJ-022 
eRHM-043 

RHS-091 
RHS-103 

21C210  

BRACKET—Rear bracket, models 
2IC201, 21C202, 21C204 & 21C206 

PLATE—Locating pin plate.. ...   
KNOB—Tuning knob  
KNOB—Knob ring, UHF selector   
RING—Truarc grip ring.   
GROMMET—For switch shaft ..   

STRAIN RELIEF—Two piece in sulator, power unit  

SPACER—To mount switch in 
tuner  

SPACER—Knob ring spacer....   
"C" WASHER—Retaining ring to 

hold switch shaft.. . .. ...    
SHIELD—Tube shield for 6BK7. •   
CREW—For switch 

.80 

$0.80 
2.75 
.15 

1.20 

.05 

.15 

.05 

.05 

.01 

.20 

RDM-035 21C202-C210 MASK—M etal mask in cabinet 
framing face of picture tube 16% 
x 21% inches  17.50 

RMM-22I 

C210-C214 

21TI,CUSHION—Glass 
21T1 

mtg. cushion 
COILS AND TRANSFORMERS RHS-105 

RHS-I06 

contact mount, 
Le long . , _ . • •_•.• • • • • • • 

SHIELD— Tube shield for 6AF4.... 
CREW—Set screw for 

.02 

.15 

RDM-036 

RDM-037 

ROM-038 

RDW-060 

RDW-061 

21C206, 21T3 

17C125, 

20C107 

21T1 (early 
Prod.) 

21T1 (late 
Prod.), 
21C204- 
C208 

MASK—M etal mask in cabinet 
framing face of picture tube, 20 II 
x 15.1-f inches . 

MASK—M etal mask in cabinet 
framing face of picture tube, 18% 
x 13% inches . 

MASK-2 fi x 16 x 19% inches, 
aluminum ..  . 

GLASS—Safety glass, 21% x 16%. 

GLASS—Safety glass, 21 TAs x 163%2 

17.50 

11.50 

14.75 

12.10 

11 '95 

.RMM-222 

-U, 
2IT3-T6, 
21C201- 
C202- C204- 
C206- 
C208- 
C208-U- 
C210-C214 

20C107,CUSHION—Tube 
21T1 
(early & 
late), 
21T1-U- 
T3-T6, 
21C201- 
C202-

15fi in. long..  . 

mtg. cushitAi 
sponge rubber, 4%x 2 % x * in.. 

.15 
eRLI-122 
RLI-167 

•RLI-168 
RLI-187 

RLI-188 
RLX-037 

RTL-140 
.25 

RTL-141 

RTP-313 

L9 
L14, 15, 16, 

17 
L7, 8 
L11 

LI2 
LI, 2, 3, 4, 

5, 6 

Ti 

T2 

T3 

CHOKE—IF choke, molded 2.2 m h 
COIL—Filament choke coil, 15 

turns  
CHOKE— RF choke, 10 turns . .. ..'  COIL—Neutraliser coil 

COIL—Plate choke  
ASSEMBLY—Coil form assembly  

TRANSFORMER—IF input trans- 
former  

TRANSFORMER — IF output 
transformer .   

TRANSFORM . ER — Power trans- 
former .. ..   

.25 

.35 

.35 .85 

.60 
4.25 

$1.20 

1.65 

4.75 

RIES-107 
RMB-028 

RMB-029 
RMC-055 

RMG-010 
RMG-012 
RMG-013 
RMK-008 
RMM-244 

RMR-013 
eRMS-272 
RMS-318 
RMS-320 

shaft cou-
pling /6-32 ...... . ...... .. .. .. 
CREW—Set screw, 18-32  
BUSHING—For switch shaft....   

BUSHING—Front bushing for idler 
gear 

COLLAR—On. turret tuner shaft   

GEAR—Small idler gear wheel...   
GEAR—Large gear wheel. .. ..   
GEAR—Knob gear. •  • 
COUPLING—Switch shaft coupling 
SUPPORT—Coil top support, round 

metal plate.. .. . .....   
ROLLER—Detent roller.15 
RING—Compression ring for knob. 
SPRING—Detent spring  
SPRING—Short detent spring  

.15 

.15 

.15 

$0.15 
.35 
.75 

1.25 
1.50 
1.20 

.35 

.05 

.35 

.35 

•RDW-063 2IT1-U, 
21T3-T6, 
21C201- 
C202- 

GT./MS Safety glass in cabinet over 
face of picture tube, 21* x 16* 
in., dark tinted  16.90 

• 

C204- 
C206-
C208- 
C208-U- 
C210-C214 

MISCELLANEOUS ELECTRICAL 

HMU-090 
RMU-091 

RMU-092 
RM1.1.095 

SHAFT—Switch shaft. ... .. .. .. 
SHAFT—For large gear wheel, early 
production  .... .. ... 

SHAFT—Idler gear wheel  
SHAFT—For large gear wheel- with 

.75 

.15 

.15 

• eRMM-233 

eRMM-236 

RMM-239 

C206- 
C208-1.1- 

C210-C214 
17CI25CUSHION-Glass 

21T3-T6, 
21C201- 
C202- 
C206- 
C208-U- 
C21 0-C214 

17C125CUSHION—Glass 

mtg. cushion 
12* in. long..   

STRIP—Trim  strip, (gold finish), 
20fi in. long..  .  

mtg. cushion 
l8' in. long ..   

$0.20 

.15 

.30 

RMM-228 

RMS-273 

17C125CUSHION—Tube 

17C125, 
20C107, 
21TI-U-
T1-T3-T6, 
21C201- 
C202- 
C204- 
C206- 

C208- 
clos-U. 
C210-

mtg. cushion 
sponge rubber, 394 z 1 z % in.. 

RENO—Compression ring for control 
knobs, RDK - 288   

RER-016 
.15 RJB-023 

R.113-024 
RJB-025 

$0.04 RJB-026 

RJP-046 

RJP-047 

RJS- 174 

RJS-185 

XI 

P1 

J1 

RECTIFIER—Selenium rectifier... 
TERMINAL BOARD-2 terminals 
TERMINAL BOARD-3 terminals 
TERMINAL BOARD-5 terminals 
BOARD—Antenna terminal board 
& bracket, 4 terminals...   PLUG—Power plug, 7 pin..   

PLUG-2 pin, for transmission lines, 
early production  

SOCKET—Tube socket for IF tube 
6BK7, 9 Pin  

SOCKET—Power socket. 7 pin  

' 
3.00 . 
.25 

.25 

.35 
' 

2.00 
.20 

.25 

.40 
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GENERAL 

The Hallicrafters UHF "Match Box" converter kits are available in two forms. One kit is supplied with a "Match Box" 
to cover UHF frequencies from 470 to 680 MC (channels 14 thru 48) and the other kit is supplied with a "Match Box" to 
cover UHF frequencies from 656 to 890 MC (channels 45 thru 83). Thus, it will be possible to receive any single 
channel in either the upper or the lower range. If reception is desired on a second UHF channel in either the upper or 
the lower range an additional "Match Box" in either range may be installed in the conversion kit. The "Match Boxes"are 
easily changed since all necessary connections are made to the "Match Box" by means of a 5 pin plug with the excep-
tion of two antenna input connections which must be soldered. 

Both kits are supplied completely wired with a heater transformer for supplying the necessary heater voltage for the 
tube in each Match Box. Only four simple wiring connections are made when wiring the conversion kit into the 
chassis. Two for the antenna connections, one for the necessary plate voltage and the other for the primary of the 
heater transformer. 

The Hallicrafters UHF Match Box converters consist of a double tuned band pass circuit which couples the 300 ohm 
UHF antenna input to a crystal diode mixer where the received UHF signal is mixed with the output of a local oscil-
lator. The fundamental frequency of this oscillator may be adjusted so that the output frequency of the Match Box is 
preset to any VHF channel from 2 through 6. 

The local oscillator in each Match Box must be preset by the Service Technician at the time of installation so that the 
output frequency of the Match Box is the same as the channel frequency for any vacant VHF channel from 2 through 6. 
For UHF reception the VHF tuner channel selector is set to the selected vacant channel and the VHF-UHF switch in 
the UHF converter is set in either of the two UHF positions which have a Match Box tuner in place. The fine tuning 
control in the VHF tuner may then be used as a fine tuner for UHF reception. For VHF reception the VHF tuner 
channel selector is set to the desired VHF channel and the VHF-UHF switch in the converter is set to the VHF posi-
tion (full counterclockwise). The set will now operate in the same manner that it did before conversion. 

The same antenna terminal on the back of the television receiver is used for both VHF and UHF reception. Either a 
VHF or a UHF antenna will have to be connected to this terminal depending upon the frequency of the station being 
received. A multiband VHF-UHF antenna may be used which will eliminate the necessity for changing antennas. 

The cabinet modifications required are simple to make on all models. The cabinets for models 1010P, 1012P, 1021P 
and 1026P require a lr hole which must be drilled. A template for the proper location of this hole is provided with 
the kits. Other cabinets have provisions which require only hand tools for modification. Cabinets for models 1010P, 
1012P, 1021P, 1026P, 1051P, 1052P, 1053P and 1054P will require gluing of a small label on the front of the cabinet to 
cover the four holes left when the Hallicrafters name plate is taken off of the front of the cabinet. This gummed label 
is supplied with both conversion kits and is coated with a special cement to insure its remaining fixed on the cabinet. 

The high voltage power supply shield used in some of the earlier series 1200D chassis was rectangular in shape and 
must be replaced in order to provide mounting space for the Match Box assembly. The correct replacement shield is 
available as an accessory under part number 69D547. Before this shield is installed, as directed in the step by step 
instructions, the inside of it must be covered with "Scotch" #21 electrical tape as specified in the instructions. This 
tape is available from Hallicrafters under stock number 8A2085. Approximately 16r of tape 4" wide are required to 
properly cover one of the 69D547 shields. Tape of narrower width may be used provided the strips are overlapped and 
the area shown in the instructions is covered. 

The A, K, & W1200D chassis used in models 1010P and 1012P and the D, L, & X1200D chassis used in models 1021P 
and 1026P have a front chassis cover plate which is not easily drilled for the mounting holes necessary for the Match 
Box sub-chassis. For this reason a new front chassis cover plate part number 63C958 is supplied with the kit for use 
only on these chassis. Other chassis may or may not require drilling the 7/8" or larger hole and the two 3/16" holes. 
Templates are supplied for the proper location of these holes on the various other chassis. 

INSTALLATION OF UHF MATCH BOX CONVERTER SUB-CHASSIS 
Before starting the installation of either the 1X1658 or the 1X1678 conversion kits be sure to read the general instruc-
tions given on page 2.. 

MECHANICAL CHASSIS CHANGES 

1. Remove the chassis from the cabinet. 

2. On chassis with a removeable front chassis cover plate, remove the plate and drill the necessary mounting 
holes for the Match Box sub-chassis. Use the chart on page 1953-203 to determine which drilling template 
should be used. On chassis which do not have a removeable front plate it will not be necessary to drill mounting 
holes as these chassis already have the necessary provisions for adding the Match Box sub-chassis. A new 
front chassis plate is provided with the kits for use on A, D, K, L, W 81 X1200D chassis. 

3. Replace the new or drilled front chassis cover plate from step 2. 

4. Remove the high voltage compartment shield. If the shield is rectangular in shape (part number 69D492) it 
should be discarded. It will be replaced in a later step by a new shield part number 69D547. The 69D547 shield 
must be ordered separately as it is not supplied with either of the Match Box conversion kits. 

5. Insert the converter sub-chassis in the TV chassis and secure to the front apron or front chassis cover plate by 

means of the two 6-32 x 1" hex head self tapping screws supplied with each conversion kit. On chassis with the 
front cover plate use the two 3/16" holes on each side of the switch shaft. On chassis without the removeable 
front chassis cover plate use two diagonally opposite holes in the corners of the sub-chassis. 

8. The rear mounting bracket for the converter sub-chassis should now be fastened. On some chassis this bracket 

rests directly on the chassis and should be secured with one of the 8-32 x 1" hex head self tapping screws 
supplied. If this rear bracket does not rest directly on the chassis use either the 1/2" or the 3/4" spacer sup-
plied along with the 8-32 x 7/8" hex head self tapping screw. The correct spacer will not bend or warp the 
sub-chassis or the rear mounting bracket. 

WIRING 

7. Connect and solder the long black heater transformer primary lead to one of the four outer lugs of the power 
supply series electrolytic capacitor (C-135 in some chassis and C-161 in others). It will be necessary to remove 
the 1B3-GT high voltage rectifier tube V-111 and raise the plastic insulating tape on the chassis in order to gain 
access to the bottom of this capacitor. See Fig. 205A. 

8. Press the plastic insulating tape back in place after dressing the transformer lead as shown in Fig. 205A. 

9. Replace the 1B3-GT high voltage rectifier tube V-111. 

10. Replace the high voltage compartment shield. Be careful to dress the wires running under the edges of this 
shield through the notches provided so that the wires are not pinched under the edges of the shield. A new shield 
may be required as described on page 1953-202. Insulate the new shield if used as shown in Fig. 205B. 

11. Dress the orange wire from the VHF-UHF switch over to the terminal strip directly behind the VHF tuner. 
Connect and solder to the lug as shown in Fig. 205A. This wire provides 150V. B-4- for the converter and is con-
nected to the B-+- supply for the three I. F. tubes in the receiver. 

12. Remove and discard R-186, R-187, C-100 and C-101 from the VHF tuner input terminals. The Match Box sub-
chassis has the same four components mounted on a terminal strip near the front of the sub-chassis next to the 
VHF-UHF switch. The 300 ohm twin lead for the antenna lead-in should be disconnected from the terminal strip 
near the VHF tuner terminals and connected to the terminal strip on the Match Box sub-chassis. Solder the 
connections. Refer to Fig. 205A.for the location of these terminals. 

The 1X1658 and 1X1678 UHF Match Box conversion kits for the series 1200D Hallicrafters television chassis will 
enable the Service Technician to easily and quickly convert any of the models listed in the following chart. 

MODELS CHASSIS 
FRONT CHASSIS 
COVER PLATE 
MODIFICATIONS 

CABINET MODIFICATIONS 

1010P, 1012P 

1021P, 1026P 

A, K or W1200D 

D, L, or X1200D 

Use new plate 63C958 
supplied with both 
conversion kits. 

1053P, 1054P R1200D 
Drill cover plate us-
ing template 95C249. 
See Fig. 208B. 

Remove "H" medallion. 
Use template 95D251 to drill a 11" hole in 
the cabinet. See Fig. 208A. 

Remove Hallicrafters nameplate and replace 
with 31B3191 metalized label. Wet back 
of label with water to activate the special 
cement coating and place label on the cabi-
net as shown in Fig. 208A. 

1051P, 1052P P1200D 
Drill cover plate us-
ing template 95C252. 
See Fig. 208C. 

Remove "H" medallion. 
Cut out thin cabinet section in the front 
center of the cabinet. 

Remove Hallicrafters nameplate and replace 
with 31B3191 metalized label. Wet back 
of label with water to activate the special 
cement coating and place label on the cabi-
net as shown in Fig. 208A. 

1055C, 1056C 
1060C, 1061C 

T1200D 

1062C, 1063C J1200D 

1050 AL1200D 

1081, 1081A 
1085, 1085A 
1088, 1088A 

AJ1200D 

1081B, 1085B 
1088B 

AZ1200D 

Drill cover plate us-
ing template 95C249. 
See Fig. 208B. 

Remove "H" medallion. 
No other modifications are required since 
the cabinet is provided with the necessary 
center hole for the shaft of the VHF-UHF 
switch. 

1072, 1074, 
1075, 1078 

AG1200D 

1072A, 1074A 
1075A, 1078A 

AR1200D 

1072AT, 1074AT, 
1075AT, 1078AT 

AY1200D 

Chassis have the 
necessary mounting 
provisions. Do not 
have a removeable 
front chassis plate. 

Remove "H" medallion. 
Cut out thin section in the front bottom center 
of the cabinet. 
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UHF Converter Kits 1X1658, 1X1678 

13. Connect and solder the 6-;" twin line coming from 
the VHF-UHF switch to the now vacant antenna ter-
minals of the VHF tuner. Refer to Fig. 205A and 
carefully note how this short length of twin line and 
the spaghetti covered antenna lead-in twin line must 
be dressed to prevent any possible coupling between 
these two lines. 

14. Installation of the Match Box sub-chassis is now 
complete with the exception of inserting either one 
or two Match Boxes. Instructions for installing and 
adjusting the individual Match Boxes are given. 

PLASTIC 
IN 

TAPE 

VHF- UHF 
SWITCH 

BLACK AREAS COVERED 
WITH SCOTCH 0021 OR 
EQUIVALENT PLASTIC 
INSULATING TAPE 

I X 4" 

OVERLAP 

1/2 X 4 

Fig. 2058. Position of Plastic Insulation 

on 69D547 Shield 

RI86, RI87 TERMINAL ANTENNA LEAD IN 
CI00 ,C101 STRIP DRESS CLOSE 

TO CHASSIS 

UHF-2 UHF- I 
SOCKET SOCKET 

BLACK 

POWER SUPPLY 
SERIES ELECTROLYTIC 

CAPACITOR 

6 9 D5 47 SHIELD 

SPAGHETTI 
TUBING 

VHF TUNER 
INPUT TERMINALS 

ORANGE 

ANTENNA LEAD 
IS REMOVED 

• FROM THIS STRIP 

Fig. 205A. Series 1200D Chassis with Match Box UHF Sub-Chassis Installed 

92B198I 

92DI982 

INSTALLATION AND ADJUSTMENT OF 

GENERAL 

The UHF Match Box converter sub-chassis is pro-
vided with two sockets for plug-in Match Box units. 
These self contained units operate independently and 
.require oscillator plate supply voltage, obtained from 
the TV chassis, and heater voltage, obtained from the 
heater transformer. Each conversion kit is supplied 
with one Match Box plug-in unit. The Match Box 
supplied with the 1X1658 kit will cover any UHF chan-
nel from 14 through 48 while the one supplied with the 
1X1678 kit will cover any channel from 45 through 83. 

In order to cover a second UHF channel with either 
kit, Match Box 1A1664 may be used to cover channels 
14 through 48 and Match Box 1A1665 may be used to 
cover channels 45 through 83. 

Each Match Box regardless of the range it covers 
is supplied with two screws for adjustment of the 
oscillator. One screw is 5/8" long and the other 7/8" 
long. The shorter screw must be used to cover the 
upper half of the tuning range of the Match Box. The 
longer screw will protrude below the bottom edge of 
the main TV chassis if used to tune this range. The 
5/8" screw will be found taped to the side of each 
Match Box unit when received in kit form with thE 
sub-chassis or when obtained as an individual unit. 

When the VHF-UHF switch is in the UHF-2 position 
(full clockwise) the Match Box next to the heater 
transformer is used. With the switch in the UHF-1 
position ( center) the Match Box next to the VHF tuner 
is used. In the VHF switch position (full counter-
clockwise) neither Match Box is used and the antenna 
input is connected through C-100 and C-101 to the 
VHF tuner input terminals. 

INSTALLATION 
Fig. 206A. Match Box Connections & Adjustments 

INDIVIDUAL MATCH BOXES 

VHF -UHF 
SWITCH 

1. Plug the UHF Match Box to be installed into either of the two positions in the conversion sub-chassis. Be sure 
to hook the two prongs on the Match Box unit over the protrusion on the sub-chassis to support the end of the 
unit on which the oscillator tube is mounted. 

2. Connect and solder the two antenna leads ( spaghetti covered) from the VHF-UHF switch to the terminals of the 
Match Box. See Fig. 206A to determine which pair of leads should be used. If only one Match Box is to be in-
stalled, the remaining pair of leads should be dressed over the top of the unused socket bracket as shown in the 
cover photo and the ends taped. 

3. Turn the television receiver on in the usual manner and allow at least a two minute warm up period. Select the 
most interference free unused channel from 2 through 6 and set the VHF tuner channel selector to this channel. 
Position the fine tuning control of the VHF tuner to the center of its tuning range. 

4. Set the VHF-UHF selector switch in the Match Box converter to the UHF position which corresponds with the 
position of the Match Box being adjusted. See General text above. 

5. Adjust the oscillator tuning screw on the Match Box until the desired UHF channel is received. See Fig. 206A. 
It is usually possible to receive the desired signal at two different settings of this adjustment. USE THE POSI-
TION THAT PLACES THE ADJUSTMENT SCREW THE FARTHEST INTO THE MATCH BOX. This position 
places the converter oscillator frequency below the frequency of the incoming signal by an amount equal to the 
frequency of the VHF channel that was selected in step 3. 

6. Adjust the two input tuning adjustment screws (C-1 and C-2) shown in Fig. 206A. for the best possible picture. 
These adjustments should be carefully made to provide the most desirable compromise between bandwidth 
(picture definition) and sufficient sensitivity to provide a stable noise free picture. 

7. Repeat steps 5 and 6 until reception cannot be further improved. 

8. Repeat steps 4 through 7 for a second Match Box if used. 

©John F. Rider 
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SERVICE PARTS LIST 

CABINET MODIFICATIONS 

The cabinet modifications required for the various receiver models are explained in the chart on page 1953-203. 

In some models when the converted chassis is replaced in the cabinet the shaft of the VHF-UHF switch will not pass 
through the center of the hole in the cabinet. The large knob supplied for the VHF-UHF switch will cover the cabinet 
hole even if the switch shaft is considerably off of center. 

1A1664 UHF MATCH BOX 

FOR CHANNELS 14 THRU 48 

E E --
C6 

Tao 
-6 

L9 

C5 
I- 7.5 
OSC 
ADJ — 

0— 0— 

RI 
12,00> 

1/2 W 
• 

L7 11. 
• 

C8 
1.5 

5 

VI 

6AF4 

4+ L6 

7 

be„; 
1/2 W 

R3 
4700 
2W 

C2 
4 2.5 25 

D 
• 

XI 
CK-701 

L3 

LI CATH 

PLUG 

C3 
7.5 

L5 

— C4 
— 470 

TI 

II 
II c•--j_ 
II = 

A--

UHF I 

 o 
SOCKET 

o 

C5 
1-7.5 
OSC 
ADJ 

L, 

L2 

IA1665 UHF MATCH BOX 

FOR CHANNELS 45 THRU 83 

— 

C9 
.18 

C CI 2 
.4-2.5 4-2.5 

I -1 
PLUG 

4 

L3 

R4 
1000 

1/2W 

XI 
CK701 

CATH 

C3 
7.5 

L5 

= C4 
470 

T 1 

III 
II 
II 

411--

= 

e 

• •  

UHF2 
SOCKET 

TO 17186 
ANT TERM. 470P00 

R187 
•  

TO VHF 41  

TUNER   

dOl 

If  
330 

HF 

I FRONT REAR I 

FRONT WAFER 

VHF- UHF SWITCH WAFERS VIEWED FROM CHASSIS FRONT 

T2 
TO AC 

D C POWER 

6.3VD 

6-1 

 IA TO 150V + 8 

CAPACITOR VALUES IN MMF. 

RESISTOR VALUES IN OHMS. 

HEAVY LINES SHOW 13+ DISTRIBUTION. 

890521 

Fig. 2074. Schematic Diagram of Conversion Kit with a 1.416M and 1.41665 Match Box in Place 

KITS & ACCESSORIES 
Wired sub-chassis with Match Box for channels 14 through 48   1X1658 
Wired sub-chassis with Match Box for channels 45 through 83   1X1678 
Match Box only for channels 14 through 48   1A1664 
Match Box only for channels 45 through 83   1A1665 
Shield, high voltage compartment   69D547 
Tape, electrical; Scotch #21 or equivalent  8A2085 

Bracket, sub-chassis 
Bracket, socket mounting 

MISCELLANEOUS 

67C2218 
67B2217 

Bracket, transformer mounting   63B941 
Capacitor, 330 mmf. 500 V. tubular ceramic (C-100 & C-101)   47B20331M5 
Insulator plate, VHF-UHF switch mounting  8A1790 
Knob, VHF-UHF switch  15C627 
Label, gummed; for cabinet front   31B3191 
Nut, 3/8 - 32; VHF-UHF switch mounting   2A2142 
Plate, front chassis cover; for A, D, K, L, W & X1200D chassis only  63C958 
Resistor, 470,000 ohms 1 watt carbon (R-186 & R-187)   23X20X474K 
Socket, 5 pin   6A246 
Spacer, 1/2 inch   73A824 
Spacer, 3/4 inch   73A823 
Strip, antenna tie lug; upright type  88A906 
Switch, 3 position; VHF-UHF selector   600546 
Transformer, heater  55C206 
Washer, extruded fiber; VHF-UHF switch mounting   4A603 

51/2" 

4 7/8"  

DRILL I 1/4" HOLE 

I/4" 

 +   
T 

haIIicraf ters\ 
GUMMED LABEL 

Fig. 208A. Cabinet Modifications for Models 1010P, 1012P, I026P, 1053P & 1054P 

7 1/16"  

3 1/2" — h.... 3 9/16" 

DRILL 3/16" HOLES 

NOTE' SHADING SHOWS AREA CUT OUT OF FRONT CHASSIS COVER 

PLATES ON CHASSIS WITH THE HOLD CONTROLS ON THE FRONT APRON. 

92C 1978 

Fig. 2088. Front Chassis Cover Plate Modifications for Chassis 

J. R, T, AJ, AL & AZ1200D 

3 1/2" 

7 1/16" 

3 9/16" 

DRILL 7/8" OR I" HOLE 

DRILL 3/16" HOLES 

Fig. 208C. Front Chassis Cover Plate 
Modifications for Chassis P12000 
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UHF Converter 1X1527, 1X1679 

INSTALLATION & OPERATING INSTRUCTIONS 

FOR 

HALLICRAFTERS SELF POWERED SINGLE CHANNEL UHF CONVERTER 

(SUPPLIED IN TWO FREQUENCY RANGES) 

HALLICRAFTERS STOCK NO. 

1X1527 
1X1679 

COVERS CHANNELS 

14 through 48 
45 through 83 

FREQUENCY RANGE 

470 mc. to 680 mc. 
656 mc. to 890 mc. 

CODE STAMPGROUND SCREW 

A 

The model 1X1527 and model 1X1679 converters provide for the reception of any single UHF television channel. The 
OSCILLATOR TUNING-

converter is fixed tuned to the desired channel at the time of installation. This unit may be installed on any standard SuftEw 
television receiver that has provision for 300 ohm balanced antenna input. This includes all HALLICRAFTEFtS TELE-
VISION RECEIVERS. The Hallicrafters converter has been designed for excellent performance as well as simplicity 

of installation and operation as illustrated by the following features: 

• Self contained power supply. 

• Convenient power outlet for the television receiver. 

e Utilizes the full amplification of the VHF tuner. 

INPUT TUNING 
• No alteration of the television receiver is required. ADJUSTMENT SCREWS 

• Test equipment is not required for pre-tuning. 

• Single switch selects either UHF or VHF operation. 
FUNCTION LEVER 

• Output may be tuned to any of the low VHF channels, 2 through 6. This permits selection of the unused channel that TV RECEIVER 

is most interference free in any given signal area. ANTENNA TERMINALS 

TO INSTALL AND ADJUST CONVERTER 

1. Mount the unit on the cabinet back so that the FUNCTION LEVER protrudes beyond the side of the cabinet as shown 

in Figure 2. 

2. Make the required antenna and power connections as illustrated in Figure 1. The converter is designed to operate 

from a 115 volt, 60 cycle AC power source. 

3. Set the FUNCTION LEVER on the converter to the "UHF ON" (down) position. 

4. Turn the television receiver on in the usual manner and allow at least a two minute warm up period. Select the 
most interference free unused channel (2 through 6) and set the CHANNEL SELECTOR on the television receiver to 
the channel decided upon. Position the FINE TUNING control to the center of its tuning range. 

5. Adjust the OSCILLATOR TUNING screw on the converter until the desired UHF channel is received. It is usually 
possible to receive the desired signal at two different settings of this adjustment. USE THE POSITION THAT 
PLACES THE ADJUSTMENT SCREW THE FARTHEST INTO THE CHASSIS. This position places the converter os-
cillator frequency below the frequency of the incoming signal by an amount equal to the frequency of the VHF channel 

that has been selected in step 4. 

6. Adjust the two INPUT TUNING adjustment screws on the converter for the best reception. These adjustments should 

be carefully made to provide the most desirable compromise between bandwidth (picture definition) and sufficient 
sensitivity to provide a stable noise free picture. 

7. Repeat steps 5 and 6 until reception cannot be further improved. 

* IMPORTANT NOTE 

THE RECEIVER POWER CORD MUST BE 

PLUGGED INTO THE OUTLET ON THE 

CONVERTER. A THERMAL SWITCH IN 

THE CONVERTER WILL NOT PERMIT UHF 

OPERATION UNLESS THE INPUT CURRENT 

TO THE RECEIVER FLOWS THROUGH 
THIS CIRCUIT. THIS ARRANGEMENT 

PERMITS THE RECEIVER ON- OFF SWITCH 

TO CONTROL THE INPUT POWER TO THE 

CONVERTER. 

Figure 1. 

OPERATION 

1. Turn the television receiver on in the usual manner. 

2. Set the converter FUNCTION LEVER to the "UHF ON" (down 
position. Allow one minute for the converter tube to reach 
operating temperature. 

3. Set the CHANNEL SELECTOR on the television receiver to 
the unused channel (2 through 6) that was decided upon at the 
time the converter was installed. Tune in the UHF channel 
with the FINE TUNING control on the television receiver. 

4. Adjust the other operating controls on the television receiver 
in the usual manner if required. When UHF operation is 
completed be sure to retune the converter FUNCTION LEVER 
to the "VHF ON" (up) position to permit normal operation of 
the receiver. 

CONVERTER POWER CORD, 
PLUG INTO WALL OUTLET. 

RECEIVER POWER CORD, 
PLUG INTO OUTLET ON 
CONVERTER. 

IF SEPARATE UHF ANT. 
IS NOT USED LEAVE 

THESE TWO LEADS 
CONNECTED. 

IF SEPARATE UHF ANT. 
IS USED DISCONNECT 
THESE TWO LEADS AND 
GROUND BOTH OF THEM 
TO THE GROUND SCREW. 

IF SEPARATE UHF ANT. 
IS REQUIRED ATTACH 
THE UHF ANT. LEADS TO 
THESE TERMINALS. 

CONNECT VHF OR 

COMBINATION VHF-UHF 

ANT. LEADS TO THESE 

TERMINALS. 

92;,19PL 

Figure 2. 

VHF ON 

UHF ON 

9281981 

©John F. Rider 
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Picture Area  92 square inches 

Tubes     Eighteen plus two rectifiers 

Speaker   6- 1/2- inch PM (3.2 ohm V.C.) 

Antenna   Provision for external antenna 
using 300-ohm transmission 
line. 

Tuning   Rotary channel selector plus 
manual fine tuning adjustment. 

Tuning Range   Twelve pre-set channels. 

Fre- Fre-
Channel quency Channel quency 
No. (mc) No. (mc) 

2 54-60 
3 60-66 
4 66-72 
5 72-82 
6 82-88 
7 174-180 

8 
9 

10 
11 
12 
13 

180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

Intermediate Frequency 
Picture carrier ' 26  25 
Sound carrier 21  75 
Intercarrier sound system . 4.5 

MC 

MC 

MC 

Power Supply   105-125 V. 60 cycles AC 

Power Consumption  180 Watts 

Model Differences  Model 518 - Table model ( Plastic cabinet) 

POWER - PICTURE 

CONTROL 

CHANNEL SELECTOR 

FINE-TUNING 

(DUAL CONTROL) 

300 OHM 
ANTENNA 

TRANSMISSION 

LINE 

HORIZONTAL HOLD 

VERTICAL HOLD 
(DUAL CONTROL) 

Model 521 - Custom installation (Chassis unit) 

111111, 911M•M•11•1•1, 

AUDIO IF 

AMP 

6AU6 

LOW VOLTAGE 

SUPPLY 

5545 

FM SET 

6AL5 

AUDIO 

— 1W-- AMP 

6A56 

3RD IF AMP 

6/11.16 

AUDIO 

OUTPUT 
6A05 

VIDEO OFT 8 

1ST VIDEO —lb— 
AMP 

12 Au 7 

4  

HORIZONTAL 

OSC 

66147-GT 

2ND V DES 

AMP 8 

ST SYNC 
SEPARATOR 
I2Au 7 

SYNC AMP 8 2 ND 

SYNC SEPARATOR 

12857 

VOLUME 

CONTROL 

SOUND 

VERTICAL 

--10.---YDSC Et AMP 

6SN7-ST 

rig. 1. reactional b/ock d/aeram. 

HORIZONTAL AMP 

EL DAMPER 

6606- UT 8 6W4- ST 

II V HECT 

I X 2 

975655 

CARE OF THE KINESCOPE WINDOW 

The window in front of the picture tube is made of safety 
glass, hence may be cleaned by any of the conventional window 
cleaning processes. Abrasive or strong solvent type cleaning 
solutions that may scratch the glass or damage the cabinet 
finish, however, should be avoided. 

HIGH VOLTAGE WARNING 
Operation of the receiver chassis outside of the cabinet in-

volves a shock hazard. An interlock in the line cord disconnects 
the power when the back cover is removed. The HIGH VOLT-
AGE supply, while of low current capacity, operates at a 
11,000 volt potential. Exercise all normal HIGH VOLTAGE 
precautions while working this equipment. 

KINESCOPE HANDLING PRECAUTIONS 
The kinescope housing provides adequate protection against 

possible tube implosure while in the cabinet. Do not expose the 
kinescope or handle it in any way without providing personal 
protection in the form of shatterproof goggles and heavy gloves. 
The kinescope should be handled by qualified personnel only. 

The kinescope envelope encloses a high vacuum and with 
the large surface area of glass involved, the stresses set up, 
particularly at the front rim of the tube, are considerable. An 
abnormal handling stress, accidental blow at a highly stressed 
surface, or even a scratch on the surface of the tube could 
cause it to implode or collapse with destructive violence. 

NON-OPERATING CONTROL ADJUSTMENTS 
The "non-operating"or screw-driver adjustments normally 

will require an occasional minor adjustment if any circuit work 
or tube changing is required. A test pattern, generated either 
locally in the shop or obtained from a television station is rec-
ommended for best results. Normal picture contrast and bright-
ness should be maintained during the following adjustments 
for best results. 

BRIGHTNESS AND FOCUS ADJUSTMENTS 

1. Set the HORIZONTAL and VERTICAL HOLD controls 
for a steady test pattern. Should the HORIZONTAL HOLD con-
trol fail to hold the test pattern in the normal manner, set the 
HORIZONTAL HOLD control in the center of its range and 
adjust the HORIZONTAL OSC. ADJ. screw for horizontal sync. 
(See Fig. 11 for location). Note that if horizontal sync. cannot 
be obtained by adjusting the top slug, turn the top screw approx. 
two turns down from its top limit and adjust the bottom slug 
(accessible from the under side of the chassis) for sync. 

2. Set the PICTURE control at minimum (counter-clock-
wise) and advance the BRIGHTNESS control (clockwise) to the 
point whet e the retrace lines (widely spaced white lines) on the 
raster begin to show, then back off the adjustment slightly to 
eliminate the lines. Reset the PICTURE control for the desired 
picture brilliance and adjust the FOCUS control for best picture 
detail. Watch vertical wedges of test pattern for best definition. 

rill  

o 1=01 I, 

4 °44/° 

vERTICÁL HUGHT NEWZONTAL HowZONTAL 
UMEARITy LINEAR/Ty DANE 

F. 2. Rear chassis view, locatton 

of "non-operating" controls. 

HORIZONTAL — OSC., — DRIVE, — LINEARITY, 
— CENTERING AND WIDTH ADJUSTMENTS 

I. Advance the 
HORIZONTAL DRIVE 
control (clockwise)as 
far as possible with-
out causing fold over 
of the test pattern. 
(Vertical white line.) 
Insufficient horizontal 
drive will cause the 
raster to fall short of 
filling the mask hori-
zontally. 

2. Set the WIDTH 
control so that the 
test pattern fits the 
horizontal dimension 
of the kinescope es-
cutcheon. A minor HORIZONTAL CENTERING 
adjustment of the MISADJUSTMENT 
focus coil position 
may be required to 
recenter the pattern. 

HORIZONTAL DRIVE 
CONTROL MISADJUSTMENT 

Figure 3. 

WIDTH CONTROL 
MISADJUSTMENT 

3. Set the HORI-
ZONTAL LINEARITY 
control so that the test 
pattern is symmetri-
cal from left to right. 
A slight readjustment 
of the HORIZONTAL 
DRIVE control may 
be necessary when 
making this adjust-
ment. 

Y/eUre 4. 

Figure 5. 

HORIZONTAL LINEARITY 
CONTROL MISADJUSTMENT 

Figure U. 
»OFF, 
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MODELS 512. 518 

VERTICAL - CENTERING,- LINEARITY, 
AND HEIGHT ADJUSTMENTS 

HEIGHT CONTROL 
MISADJUSTMENT 

fr lellrP 7. 

VERTICAL CENTERING 
MISADJUSTMENT 

Ft¢ure 8. 

VERTICAL LINEARITY 
CONTROL MISADJUSTMENT 

Fiéure 9. 

1. Set the HEIGHT 
control so that the 
test pattern fits and 
centers in the vertical 
dimension of the 
kinescope escutcheon. 
A minor adjustment 
of the focus coil posi-
tion may be required 
to recenter the pat-
tern. 

DEFLECTION 
YOKE 

4. Remove the five chassis bolts holding the receiver 
chassis in the cabinet and slide the entire assembly from the 

cabinet. The KINESCOPE is now accessible for replacement 
or adjustment. 

REMOVING THE KINESCOPE 

Refer to the warning KINESCOPE HANDLING PRECAU-
TIONS. Read all warning notices on both tube and carton. F01-
low the dismantling instructions above to expose the KINES-
COPE and proceed as follows: 

1. Disconnect the KINESCOPE SOCKET at the base of the 
kinescope. 

2. Slip the ION TRAP from the neck of the tube past the 
kinescope base connector. 

3. Measure the distance from the front edge of the steel 
band to the face of the tube. Keep this dimension handy for in-
stallation of a new tube. 

4. Remove the steel band at the front rim of the kinescope 
and carefully slip the neck of the kinescope out of the FOCUS 
COIL and DEFLECTION YOKE. If the tube fails to slip out 
smoothly, investigate and remove the cause of the trouble. Do 
not use force. 

DEFLECTION 

YOKE ADJ 
FOCUS COIL 

ION TRAP 

KINESCOPE 
SOCKET 

2. Set the VERTI-
CAL LINEARITY con-
trol for a symmetri-
cal test pattern in the 
vertical dimension. A 
slight readjustment 
of the HEIGHT con-
trol may be required 
when making this 
adjustment. 

Note - The sequence of "non- operating" control adjust-

ments outlined aboye is suggested as a convenient method of 
approach and not an arbitrary procedure. Variations of the 
procedure is permitted to obtain the final result. 

DISMANTLING FOR KINESCOPE REPLACEMENT 

OR ALIGNMENT ADJUSTMENTS (MODEL 518) 

1. Remove the four front panel control knobs by pulling 
them straight from their shafts. The dual control knobs must 
be removed in two pieces, removing the center unit first. 

2. Remove the back cover. Note that the line cord and half 
of the interlock connector come along with the back cover. 

3. Unfasten and remove the speaker to clear the KINES-
COPE. Remove the two screws holding the antenna terminal 
strip bracket to the cabinet. 

FOCUS COIL 

ADJ 
(3 SCREWS) 

REAR SUPPORT 
MTG. 

REAR SUPPORT 

Kinescope mountIne detuil. 

112X101 

RUBBER 
STRIP 

ANODE 
CONTACT 

KINESCOPE 

SPRING 

CONTACT 

INSTALLING AND ADJUSTING THE KINESCOPE 

1. Wrap the RUBBER STRIP around the front rim of the 
kinescope and position the tube so that the anode contact is at 
the top and approximately centered as viewed from the screen. 

2. Slip the neck of the kinescope through the REAR SUP-
PORT, DEFLECTION YOKE and FOCUS COIL and seat the 
tube firmly against the REAR SUPPORT. If it fails to slip into 
place smoothly, investigate and remove the cause of the trouble. 
Do not force the tube. Check the distance from the face of the 
tube to the front edge of the steel band. Refer to the measure-
ment made in step 3 above. If this dimension is off; loosen 
the two REAR SUPPORT MTG. screws, position the tube cor-
rectly and fasten the steel band firmly about the rim of the tube. 

3. The REAR SUPPORT must seat firmly against the 
flare of the tube and be securely anchored in place by the two 
REAR SUPPORT MTG. screws. Check the SPRING CONTACT 
grounding the outer coating of the kinescope tube. A high pot-
ential is developed on the outer coating of the tube if this 
contact is faulty. 

4. The DEFLECTION YOKE must seat firmly against the 
flare of the kinescope. Check by loosening the single DEFLEC-
TION YOKE ADJ. screw and pushing the DEFLECTION YOKE 
forward as far as it will go. Take up the slack in the screw 
temporarily to hold the coil in place. 

5. Slip the ION TRAP over the neck of the tube. If it is 
the ring type, the arrow points toward the front of the tube; if it 
is of the clamp type, the blue coded clamp is toward the front. 

6. Reconnect the KINESCOPE SOCKET and anode connector 
and turn on the receiver. 

7. After allowing a few minutes for warm up, turn up the 
BRIGHTNESS control and set the ION TRAP for maximum 
raster brilliance, backing off the brightness control adjustment 
as the maximum point is approached. The ION TRAP must be 
rotated about the axis of the tube as well as shifted along the 
neck of the tube to obtain the proper setting. The arrow on the 
ring type ion trap will generally point at the HV anode con-
nector when properly positioned as far as rotation is concerned, 
hence a rough setting may be obtained immediately with this 
type of trap. 

With the brightness control set for slightly above average 
brilliance and the PICTURE control full counter-clockwise, ad-
just the FOCUS control until the line structure of the raster is 
clearly visible and readjust the ION TRAP for maximum ras-
ter brilliance. The final touches on this adjustment should be 
made with the BRIGHTNESS control at the maximum position 
with which good line focus can be maintained, then back off the 
setting of the BRIGHTNESS control until the retrace lines 

disappear. 
8. Check the position and appearance of the test pattern. 

If the test pattern is off center or shadowed at the corners 
(Electron beam striking the neck of the tube), adjust the three 
FOCUS COIL ADJ. screws for a centered, evenly illuminated 
raster. Note that the three spring loaded adjustment screws 
tilt the focus coil to shift the position of the raster on the face 
of the kinescope. Do not turn all three screws up tight, use 
them to tilt the FOCUS COIL only. 

CAUTION - It is not necessary to tilt the focus 
coil excessively. Excessive tilt may snap the 
neck of the kinescope if sufficient force is used. 
The focus coil may be shifted slightly for addi-
tional clearance around the neck of the tube by 
loosening the two knurled screws holding the coil 
to the mounting plate. Tighten the screws after 

the adjustment. 
9. If the lines of the raster are not horizOntal or square 

with the escutcheon, loosen the DEFLECTION YOKE ADJ. 
screw and rotate the DEFLECTION YOKE until this condition 
is obtained. Tighten the adjustment. 

10. Follow the procedure under NON-OPERATING CON -

TROL ADJUSTMENTS and make any minor adjustments of the 
FOCUS COIL or DEFLECTION YOKE necessary to obtain the 
desired results. The final adjustment of the focus coil should 

leave the test pattern approximately centered. 

MEASUREMENT OF H.V. POTENTIAL ON 

KINESCOPE ANODE 

The second anode potential will be approx. 11,000 V., on a 
receiver that is functioning properly. Since the high potential 
for the kinescope anode is obtained from the horizontal output 

transformer, the "non-operating" control adjustments outlined 
above must be made or be known to be in proper adjustment 
before the H.V. measurement will have any meaning. Im-
proper operation of the horizontal sweep circuit or circuit 
faults in the high voltage filter will generally account for an 
abnormal anode potential. If the anode potential is low, check 
the HORIZONTAL DRIVE adjustment outlined above. 

CAUTION HIGH VOLTAGE 

Do not use hand held flexible test leads when 
making the following measurement. Keep the 
hands clear of the circuit during measurement. 
A 11 KV. potential exists in this circuit. Exer-
ercise all normal high voltage precautions. 

1. Connect a 50-megohm resistor string in series with a 
300 microampere meter. Connect the free meter terminal to 
the chassis and the high side of the resistor string to the anode 

cap of the kinescope. The connection to the anode cap may be 
made with a fine wire slipped under the connector. Make up 
the resistor string with 5-megohm one or two watt resistors to 
provide a safety factor for voltage breakdown. If 5-megohm 
resistors are used, a total of ten will be required to obtain the 
50 megohms. Make the setup self-supporting and allow ade-
quate clearance between the resistor string and chassis parts 
to prevent high voltage breakdown. 

2. Turn on the receiver and set the BRIGHTNESS and 
PICTURE controls at minimum. The microammeter will 
read approx. 220 microamperes for 11,000 V. at the kinescope 
anode. The anode potential is measured in this manner (PIC-
TURE and BRIGHTNESS control at minimum; meter current 
approx. 200 microamperes) to simulate the kinescope load on 
the high voltage power supply. 

ALIGNMENT PROCEDURE 

Note - The following alignment adjustments do not require 
the use of the kinescope tube. It is recommended that the tube 
be removed if extensive alignment adjustments are to be made. 

CAUTION - Removal of the kinescope tube exposes the 
HIGH VOLTAGE anode connector contact. Keep this lead and 
contact clear of personnel servicing equipment and grounded 
objects on the service bench. Exercise all normal high voltage 
precautions while working with the exposed units. 

EQUIPMENT REQUIRED 

Signal generator covering 4mc to 30 mc 
Signal generator covering 40mc to 215 mc 
Electronic voltmeter 
Two 150-ohm carbon resistors 
One . 01 mfd. 600 V. tubular paper condenser. 

F-M SOUND CHANNEL ALIGNMENT 

1. Connect the low frequency signal generator output 
across resistor ( R-118) in the plate circuit of the 12AU7 VIDEO 
DET. tube (V-104). This resistor is located at the terminal 
strip near the tube socket. 

2. Connect the electronic voltmeter between pin 7 of the 
6AL5 FM DET. tube (V-109) and chassis ground. 

3. With the sagnal generator (unmodulated) set at 4.5 mc. 
set the 4.5 MC LIMITER GRID ADJ. and FM DET PRI. ADJ. 
(See Fig. 11) for maximum d-c voltage as measured by the 
electronic voltmete.. Adjust the limiter grid transformer 
(T-105) before adjusting the f-m detector transformer (T-108) 
primary. Use just enough signal generator output to obtain 
approximately one volt at the electronic voltmeter. 

4. Connect the electronic voltmeter across the 1000 innif 
condenser (C-135) at the output of the f-m detector stage and 
adjust the FM DET. SEC. ADJ. of the f-m detector transformer 
(T-108) for the null. 

5. Shift the frequency of the signal generator either side 
of 4.5 mc and touch up the FM DET. PRI. ADJ. for approxi-
mately equal peaks. Use just enough signal generator output 
to obtain one volt peaks for the best results. 

6. After completing the alignment procedure and placing the 
receiver in operation again, carefully tune in a TV test pattern 
and adjust the 4.5 MC TRAP ADJ. for maximum vertical wedge 
definition. This adjustment is located on the under side of the 
chassis and on the same coil form as the 4.5 MC LIMITER 
GRID ADJ. shown in Fig. 11. 

NOTE - The primary adjustment of T-108, the coarse 
frequency adjustment of T-111 and the 4.5 mc trap adjustment 
may all be made through , the plugged holes in the cabinet bot-
tom if desired. 

I-F AMPLIFIER ALIGNMENT 

1. Connect the electronic voltmeter across resistor R-118 
in the plate circuit of the 12AU7 VIDEO DET. tube (V-104). This 
resistor is located on the terminal strip near the tube socket. 

2. Couple the high side of the signal generator to the mixer 
tube (V-2) by slipping a tight fitting tube shield or length of 
copper braid over the bulb of the tube and connecting the gen-
erator lead to it. Connect the ground side of the signal gener-
ator to the frame of the tuning unit. 

3. Set the channel selector at channel 2. 
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4. Set the signal generator output (unmodulated) to develop 
one or two volts at the electronic voltmeter and adjust the four 
i-f amplifier coils, according to the following chart, for maxi-
mum d-c voltage as measured by the electronic voltmeter. 
Readjust the signal generator output as required to maintain 
the two-volt potential at the electronic voltmeter. 

1-F AMPLIFIER ALIGNMENT CHART 

Signal Generator 
Frequency Adjustment 

(No Modulation) (Refer to Fig. 11) 
Stage 

Adjusted 

23.2 mc 23.2 MC IF ADJ. 
25.2 mc 25.2 MC IF ADJ. 
26.1 mc 26.1 MC IF ADJ. 
22.9 mc 22.9 MC IF ADJ. 

1st IF amp 
2nd IF amp 
3rd IF amp 
Video detector 

5. Check the i-f amplifier frequency response by tuning 
the signal generator from 21 mc through 26.25 mc and observ-
ing the change in ci-c voltage at the electronic voltmeter. If 
the signal generator output is set for an electronic voltmeter 
reading of 1.5 volts at the peak i-f amplifier response, the d-c 
voltage should not drop below one volt between the two peaks 
normally obtained with this i-f amplifier. If the response is 
unsatisfactory, repeat tue procedure or try slight modifications 
of tile recommended settings to obtain the desired response. 
Avoid resonating the coils with the iron core at the bottom end 
of the coil form. (Adjust:nent screw near limit of its travel.) 
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e 1 
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N 
04.5MG t5.251Jc 0110' 4D0.) (PICTURE CARRIER 

1110. IF AMP DRU/. / 

Fi. 12. 1-1 amplifier response 

If a sweep type signal generator and oscilliscope is available 
the problem of making the final adjustments will be much 
easier. Check the two carrier i-f responses, 21.75 mc and 
26.25 mc. The 21.75 mc response will be approximately 20 db 
below the peak response (Approx. 0.15 volt) and the 26.25 mc 
response will fall approximately 6 db below the peak (Approx. 
0.4 volt). Refer to Fig. 12. 

The average i-f amplifier sensitivity, when feeding the sig-
nal generator output through the receiver as described in step 
2, will run approx. 1500 to 3000 microvolts for the one volt d-c 
peak measured at resistor R-118. (Receiver's oscillator oper-
ating on channel 2.) 
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STATION CHANNEL ALIGNMENT 

1. Due to the broad frequency response of the i-f ampli-
fier, it is necessary to use a 24.5 mc signal generator or 
oscillator (unmodulated) as a beat frequency oscillator (BFO) 
in order to locate the center frequency of the i-f amplifier 
response for the correct local oscillator adjustment. The 
"BFO" generator should be loosely coupled by means of a wire 
from the generator output placed in close proximity to the 
12AU7 VIDEO DET. tube (V-104). 

2. Connect the high frequency signal generator output to 
the receiver's antenna transmission line through the two 150-
ohm carbon resistors, one connected in each conductor of the 
transmission line. 

3 Clip on an . 01 mfd condenser between pin 2 of the kine-
scope (V-117) and pin 1 of the 6AV6 AUDIO AMP tube (V-110). 
The connection at pin 2 of the kinescope can be made at the 
terminal strip under the chassis provided for the socket leads 
of this tube. 

4. Set the "BFO" generator at 24.5 mc (No modulation). 
5. Set the FINE TUNING control in the center of its range. 

*6. Set the channel selector at channel number 2, the high 
frequency signal generator at 57 mc. and adjust the 81.5 mn 
OSC. ADJ. screw for a rough audio beat note, tising the speaker 
as a detector. 

*7. Set the channel selector at channel number 7, the high 
frequency signal generator at 177 mc. and adjust the 201.5 MC 
OSC. ADJ. screw for a rough audio beat note. 

8. Disconnect the . 01 mfd condenser and connect the elec-
tronic voltmeter across resistor R - 118 in the plate circuit 
of the 12AU7 VIDEO DET. tube (V-104) as for i-f amplifier 
alignment. 
•*9. Set the channel selector at channel 6. the hi h frequency 

signal generator at 85 mc and adjust trimmers A,B,C and o) for 
maximum voltage as measured by the electronic voltmeter. 
Use just enough signal generator output to obtain approx. one 
volt at the electronic voltmeter. Note that trimmers A and B 
and trimmers C and D must be adjusted simultaneously since 
the mixer and amplifier tubes are operating in push-pull 
circuits. 
••10. Set the channel selector at channel 13, the hhh fre-

quency signal generator at 213 mc. and adjust trimmers E,F,G. 
and H for maximum voltage following the same procedure used 
in step 9. This completes the alignment of the tuning unit. 

The overall sensitivity for the receiver will run approxi-
mately 200 microvolts for one volt DC at resistor R-118 when 
measured in the above manner. 

•Note - If local TV stations are operating on channels 2 ano 
7, the adjustments made in steps 6 and 7 may be made without 
the use of test equipment. Simply adjust the oscillator for 
best picture in each case. 

**Note - Steps 9 and 10 are not ordinarily required. Adjust-
ment of the trimmers should be undertaken only if the resonant 
circuits in the tuner have been serviced. 

CARRIER vs IF FREQUENCY CHART 
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Picture 
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Freq. ( mc) 
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Freq. ( mc) Sound IF (mc) 

2 

3 

5 

6 

7 

8 

9 

10 

Il 

12 

13 

54-60 

60-66 

66-72 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

55.25 
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SERVICE PARTS LIST 

Manufacturer's Manufacturer' Manufacturer's Manufacturer's 
Ref. No. Description Part Number Ref. No. Descript ion Part Number Ref. No. Description Part Number Ref. No. Description Part Number 

ELECTRICAL PARTS RESISTORS (Cont.) MISCELLANEOUS (Cont.) 

TRANSFORMERS AND COILS CONDENSERS (Cont.) R-138,139, 8200 ohms 1/2 watt, carbon 23X20X822K ELECTRICAL PARTS (Cont.) 
166,189 

L-1 Coil, antenna ( Part of tuner ass'y.) C-134,169 330 mmf. 500 V., ceramic 47B20331K5 R-140 2500 ohms 2 watts, FOCUS 25B710 PL- 101 Line cord and plug PL- 102 87A1668 
L-2 Coil, LF antenna stage ( Part of C-135 1000 mmf. 500 V., ceramic 47B20102M5 control Socket, kinescope 6B341 

tuner ass'y.) C-138 330 mmf. 500 V., mica 47X20A331M R-141,142 560 ohms 1/2 watt, carbon 23X20X561K PL-103 Plug, speaker (Includes 10A287 
L-3 Coil, LF mixer stage ( Part of C-139.141 .01 mfd. 600 V.. tubular 46AY103J R-144,170 1 megohm/50,000, VERTICAL/ 25B861 SO- 102) 

tuner ass'y.) C-142 10-10-10-10 mfd. 450 V., 45B157 HORIZONTAL control (Dual) PL-105 Plug, kinescope anode 10A300-3 
L-4 Coil, HF antenna stage ( Part of electrolytic R-148 5,000 ohms, VERTICAL LINE - 25B712 F-101 Fuse, 3 amp. (with wire leads) 39A340 

tuner ass'y.) C-143 .5 mfd. 200 V., tubular 46AT504J ARITY control 
L-5 Coil, HF mixer stage ( Part of C-144 56 mini. 500 V., mica 47X15D560K R-149 3300 ohms 1/2 watt, carbon 23X20X332K 

tuner ass'y.) C-145.146 .01 mad. 600 V., molded paper 46BRIO3L6 R-151 2.5 megohms 1/2 watt, HEIGHT 25B711 
L-6 Coil, LF oscillator stage ( Part C-147 40-40 mfd. 450 V., electrolytic 45A159 control 

of tuner ass'y.) C-148 80 mfd. 450 V., electrolytic 45B158 R-152,158 33,000 ohms 1/2 watt, carbon 23X20X333K 
L-7 Coil, HF osc'llator stage ( Part C-150 220 mmf. 500 V., mica 47X20A221M R-154,162 100,000 ohms 1/2 watt, carbon 23X20X104M 

of tuner ass'v.) C-153 .02 mfd. 200 V.. tubular 46AU203J R-156,157 10,000 ohms 1/2 watt, carbon 23X20X103J MECHANICAL PARTS 

L-101,102, Coil, video peaking 51A1154 C-154,166 390 mmf. 500 V., mica 47X20A39IM R-159 1 megohm, VOLUME control 25A856 

109 C-155 10,000 mmf. 500 V., mica 47X35A103K R-160 4.7 megohms 1/2 watt, carbon 23X20X475M CHASSIS PARTS 

L-103,104 Coil, video peaking 51A1155 C-156 180 mmf. 500 V., mica 47X20A181M R-163 330 ohms 1 watt, carbon 23X30X331K 

L-105 Coil, focus 51B11.58 C-159 HORIZONTAL DRIVE, control 44A361 R-164 5,000 ohms 10 watts, WW 24BG502E 
L-106 Deflection yoke 53A180 C-161,165. .05 mfd. 600 V.. tubular 46AY503J R-165 200 ohms 20 watts. WW 24BH201E SO- 101 Socket, a-c power 10A286 

L-107 Coil, WIDTH control 51BI072-1 176 R-167 82,000 ohms 1/2 watt, carbon 23X20X823K Socket, octal (Tube) 6A339 

L-108 Coil, HORIZONTAL LINE- 51B1071 C-162,171 68 mmf. 500 V., ceramic 47B20680K5 R-168 820,000 ohms 1/2 watt, carbon 23X20X824M Socket, octal (Tube V-107) 6B296 

ARITY control C-164 500 mmf. 20,000 V., ceramic 47A216 R-169 150,000 ohms 1 watt, carbon 23X3OBF154M Socket, miniature 7 pin (Tube) 6A340 

T-101,102, Transformer, i-f amplifier 50A431 C-167 .035 mfd. 600 V., tubular 46AY353J R-171,176 150,000 ohms 1/2 watt, carbon 23X20X154M Socket, miniature 9 pin (Tube) 6B334 

103,104 C-172,173, 1000 mmf. 500 V., ceramic 47B20A102M5 R-172 18,000 ohms 1 watt, carbon 23X30X183K Socket, miniature 9 pin 6A343 

T-105 Coil, 4.5 mc sound trap 50A432 174,175 R-173,177 120,000 ohms 1/2 watt, carbon 23X20X124M (Tube V-115) 

T-106 Transformer, vertical oscillator 55B115 R-174 2.7 megohms 1 watt, carbon 23X3OBF275M Bracket, rear kinescope support 67C1011 

T-107 Transformer, vertical output 55A128 RESISTORS R-175 100,000 ohms 1 watt, carbon 23X3OBF104M Rear tube support (Deflection 67C1009 

T-108 Transformer, ratio detector 50B406 R-181,182 39,000 ohms 2 watts, carbon 23X40X393K yoke housing) 

T-109 Transformer, audio output 55C134 R-1,2 150 ohms 1/2 watt, carbon 23X20X151K R-183 100 ohms 1 watt, carbon 23X30X101K Bracket, rear tube support 67C1003 

T-110 Transformer, power 52C185 R-3,7,9 1000 ohms 1/2 watt, carbon 23X20X102K R-184 10,000 ohms 1 watt, carbon 23X30X103K brace (R.H.) 

T-111 Transformer, hori,:ontal osc. 51B1153 11,12 R-185 3.3 ohms 1/2 watt, carbon 23X20X033J Bracket, rear tube support 67B1082 

T-112 Transformer, horizontal output 55C133 R-4 10,000 ohms 1/2 watt, carbon 23X20X103K R-187 1 megohm 1 watt, carbon 23X30X105M brace ( L.H.) 

CONDENSERS 
R-5 
R-6 

5600 ohms 1/2 watt, carbon 
1 megohm 1/2 watt, carbon 

23X20X562K 
23X20X105K 

R-190 
R-193 

560,000 ohms 1/2 watt, carbon 
5600 ohms 1 watt, carbon 

23X20X564K 
23X30X562K 

Plate, focus coil mtg. 
Coil spring, focus coil adj. 

67B1127 
75A153 

C-1 Tuning capacitor ass'y. ( Part R-8,10 100,000 ohms 1/2 watt, carbon 23X20X104K Toi. on carbon resistors -- M-20%, K-10%, J-5% Machine screw, focus coil adj. 3A1143 

of tuner ass'y.) R-13 47 ohms 1/2 watt, carbon 23X20X470K Cradle, kinescope mtg. 67C1006 

C-2,4 330 mmf. 500 V., ceramic 47B20331K5 R-101 33 ohms 1/2 watt, carbon 23X20X330K Spring, kinescope ground 75B152 

C-3,8 1500 mmf. 500 V., ceramic 47B20152K5 R-102 4700 ohms 1 watt, carbon 23X30X472K (Riveted to part 67C1006) 

C-5,6 1.5 mmf. 500 V., bakelite 47A160-3 R-104,107, 15,000 ohms 1/2 watt, carbon 23X20X153K Clamp, kinescope mtg. 76C474 

C-7,10.12 500 mmf. 500 V., ceramic 47B20501K5 111,130 TUBE COMPLEMENT Anode lead support 75B151 

C-9,11 4.7 rnmf. 500 V., bakelite 47A160-6 R-105,110, 47 ohms 1/2 watt, carbon 23X20X470K 

C-101,103, 5000 mmf. 450 V., ceramic 47A168 180 V-1,2,3 Type 6J6: RF amp; mixer; and 90X6J6 

104,105, R-106,109, 150 ohms 1/2 watt, carbon 23X20X151K OSC. 

106,107, 112,191 V-101,102, Type 6AU6: 1st, 2nd and 3rd IF 90X6AU6 CABINET PARTS 

108,109. R-108,188 100 ohms 1/2 watt, carbon 23X2OXIOIK 103,108 amp; and audio IF amp. 

131,132 R-114,136, 22,000 ohms 1/2 watt, carbon 23X20X223K V-104,105, Type 12AU7: video detector and 90X12AU7 TS-101 Antenna terminal strip 88A020 

C - 110,168 5 nimf. 500 V., ceramic 47B20050K5 178 106 1st video amp; 2nd video amp. Bracket, antenna terminal 67A1087 

C-111,117, .25 mid. 200 V., tubular 46AT254J R-117 220,000 ohms 1/2 watt, carbon 23X20X224K and sync. separator; sync, amp. strip mtg. 

149,160 R-118,133, 10,000 ohms 1/2 watt, carbon 23X20X103K and 2nd sync. separator Escutcheon, kinescope 7DI34 

C-112 22 mmf. 500 V., mica 47X20A220K 155 V-107,113 Type 6SN7GT: vertical osc. and 90X6SN7GT (Model 518) 
C-113 .05 mfd. 200 V., tubular 46AU503J R-119,186 2200 ohms 1 watt, carbon 23X30X222M amp; and horizontal osc. 

Escutcheon, control panel 7D133 
C-114 
C-115,128, 

56 mmf. 500 V., mica 
.1 mf. 600 V., tubular 

47X20A560M 
46AY104J 

R-120 
R-122,127, 

4700 ohms 2 watts, carbon 
1 megohm 1/2 watt, carbon 

23X40X472K 
23X20X105K 

V-109 
V-110 

Type 6AL5: f- re detector 
Type 6AV6: audio amp. 

90X6AL5 
90X6AV6 (Model 518) 

Glass, safety ( Model 518) 22D268 
151 132,143, V-111 Type 6AQ5: audio output 90X6A5 

Knob, VERTICAL & fine 15B195 
C-116 .02 mfd. 600 V., tubular 46AY203J 150 V-112 Type 5V4G: low voltage rectifier 90X5V4G 

tuning 
C-118.122 .1 mid. 200 V., tubular 46AU104J R-123 2500 ohms WW.; PICTURE 25B790 V-114 Type 6BQ6GT: horizontal amp. 90X6BQ6GT 

Knob, HORIZONTAL 15B194 
C-119,136, .01 mfd. 200 V., tubular 46AU103J control V-115 Type 1X2: high voltage rectifier 90X1X2 

Knob, VOLUME & PICTURE 15B196 
137 R-124 330,000 ohms 1/2 watt, carbon 23X20X334M V-116 Type 6W4GT: damper 90X6W4GT 

Knob, channel selector 15B197 
C-120,157, 1000 mmf. 500 V., mica 47X20A102M R-125 27,000 ohms 1/2 watt, carbon 23X20X273K V-117 Type 12LP4: kinescope 90X12LP4 

Dust seal, rubber Ion16A169 158 R-126,137, 47,000 ohms 1/2 watt, carbon 23X20X473K trap 21B093 
C-121,130 100 mmf. 500 V., ceramic 47B20101K5 153 Cabinet top (Model 518) 92A211 
C-123,152 .002 mfd. 600 V., tubular 46AZ 202J R-128 180.000 ohms 1/2 watt , carbon 23X20X184M 

MISCELLANEOUS Cabinet bottom (Model 518) 92E210 
C-124,125 .005 mfd. 200 V., tubular 46AU502J R-129 50,000 ohms, BRIGHTNESS 25A858 Front panel (Model 518) 68D146 
C-126 4700 mmf. 500 V., mica 47X35A472M control ELECTRICAL PARTS Cabinet back (Model 518) 8D1010 
C-127 100 mfd. 250 V.; 150 mfd. 45B156 R-131,161. 470,000 ohms 1/2 watt, carbon 23X20X474M Foot, rubber (Model 518) 16A150 

50 V.; electrolytic 179 Tuning unit assembly complete 1C834 Shield, kinescope (Rear cover) 69B292 
C-129 .25 mfd. 600 V., tubular 46AX254J R-134 2200 ohms 1/2 watt, carbon 23X20X222K 

LS-101 Speaker assembly 85C098 (Model 518) 
C-133 5 mfd. 50 V., electrolytic 45A109 R-135,147 2.2 megohms 1/2 watt, carbon 23X20X225M 

©John F. Rider 
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CHASSIS   1.1100D 

RUN NUMBERS   1 & 2 

GENERAL SPECIFICATIONS 
ANTENNA EXTERNAL OR BUILT IN 

SILVER VORTEX 
ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING  12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V, 60 CYCLES 
POWER INPUT  235 WATTS 
TUBES  21, INCLUDING 3 RECTIFIERS 

10" PM 

PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21 75 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 
CABINET FINISH  1067 MAHOGANY 
CABINET FINISH  1068 BLOND 
PICTURE TUBE  27" RECTANGULAR GLASS 
TV TUNER   1E1441 CASCODE 

SPEAKER  

TUBE COMPLEMENT 

✓ 1. . . 6BK7 or 6BQ7   RF AMPLIFIER 
✓ 2 . . . 6J6   OSCILLATOR-MDCER 
✓ 101. . 6CB6   1ST I- F AMPLIFIER 
✓ 102. . 6CB6   2ND I- F AMPLIFIER 
✓ 103.. 6CB6   3RD I- F AMPLIFIER 
✓ 104 . . 6AL5   VIDEO DETECTOR 
✓ 105. . 6AH6   VIDEO AMPLIFIER 
V-106. * 12AU7 or 6SN7GT  SYNC AMP 8/ SEP 
✓ 107. . 6SN7GT   SYNC CLIPPER & 

VERTICAL OSC 
✓ 108. . 6AV5   VERTICAL AMPLIFIER 

✓ 109. 6AU6   AUDIO I- F AMPLIFIER 
✓ 110 . 6AL5   AUDIO DETECTOR 
✓ 111. * 6AV6 or 6SQ7   1ST AUDIO AMP. 
✓ 112 . 6AQ5   AUDIO OUTPUT 
✓ 113. 6AX5GT  LV RECTIFIER 
✓ 114. 5U4G   LV RECTIFIER 
✓ 115 . 6SN7GT   HORIZONTAL OSCILLATOR 
✓ 116. 6CD6   HORIZ. AMP. 
✓ 117. 6V3   DAMPER 
✓ 118.. 1B3GT HV RECTIFIER 
✓ 119. 27EP4   PICTURE TUBE 

* These tubes are not directly interchangeable. For socket wiring of each type refer to the Schematic Diagram. When 
tube replacement is required use the same tube types found in the receiver chassis. 

COMPARISON CHASSIS WOOD - Runs 1 & 2 

Runs 1 & 2 of the L1100D Chassis are identical except for the voltage supply to the plate of V-111, the audio voltage 
amplifier, and the screen grid of V-112, the audio output stage. 

The connection between Pin 3 of CRL-102 (the audio coupling network) and B plus and the connection betwen Pin 6 
of V-112 and the B plus are broken. Pin 3 of CRL-102 and Pin 6 of V-112 are then connected together and then to 
R-156 (10,000 ohms, 1 watt). The other side of R-156 is connected to B plus at the juncture of R-209, L-119, F-104, 
and R-186. C-140 (20 infd., 450 V., electrolytic) then is connected with the positive terminal to junction of Pin 3 of 
CRL-102 and Pin 6 of V-112, and the negative terminal to the chassis. 

The additional filtering provided by this circuit has been found to reduce still further the hum level of the set. 
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Fig. 44A. Block Diagram of 1.1100D Chassis 

SERVICE ADJUSTMENTS 

VERTICAL 

AMP 

6AV5 

HORIZONTAL AMP 

El DAMPER 

6C06 & 6V3- GT 

411M111111, 

PICTURE 
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H V RECT I 

r63- CT 
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NOTE: The sequence of "SERVICE ADJUSTMENTS" outlined herein is suggested as a convenient method of approach 
and is not an arbitrary procedure. Variations of the procedure are permitted to obtain the desired final results. The 
operating and auxiliary controls, located on the front panel, should be set for as good a pattern as possible before 
making any of the following adjustments. 

Fig. 45A. Improper Centering Adjustments 

CENTERING: Loosen the centering lock nut, and adjust the centering lever until the picture is properly centered. 
Moving the centering lever through the horizontal slot will center the picture vertically. For centering the picture 
horizontally, grasp the top of the lever, and raise or lower it. If the picture cannot be correctly adjusted by these 
operations, additional range may be gained by adjusting the screws on each side of the PM focus device. Retighten all 
adjustment screws and nuts after proper centering has been accomplished. 
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MODELS 1067, 1068, Ch. L1100D, Runs 1,2 

FOCUS: With the channel selector control tuned to a free channel, adjust the focus control until the lines of the raster 
are clearly visible. If this operation does not achieve proper focus, the whole PM focus assembly may be moved either 
backwards or forward by adjustment of the mounting bracket adjustment screws on each side of the rear tube support 
brackets. Retighten screws after adjustment. 

Fig. 45B. Improper Height 
Control Setting 

Fig. 45C. Improper Width 
Control Setting 

Fig. 45D. Improper Horizontal 
Drive Control Setting 

Adjust the height and width controls so that the picture fills out the dimensions of the screen. A slight readjustment of 
the centering control may then be necessary. 

Adjust the horizontal drive by advancing the control clockwise until a vertical white line appears in the pattern as 
shown in Fig. 45D. Turn the control in the opposite direction a little further beyond the point at which the line disap-
pears. If a white line does not appear leave the control set to the extreme clockwise position. If, after setting the 
drive control, the horizontal hold control on the front panel fails to restore synchronization it will be necessary to 
adjust the horizontal oscillator as described under "HORIZONTAL OSCILLATOR ADJUSTMENT". 

Fig. 45E. Improper Horizontal 
Linearity Control Setting 

Fig. 45F. Improper Vertical 
Linearity Control Setting 

Adjust the horizontal and vertical linearity controls for a symmetrical pattern. A slight readjustment of the height and 
width controls may then be necessary. 

REMOVAL OF PICTURE TUBE MOUNTING FROM CABINET 

1. Remove the 5 Phillips head screws which fasten cabinet back to cabinet. Swing cabinet back open slightly guiding 
focus control knob through hole in shield cup. Remove internal antenna lead from hole in cabinet back. Swing 
cabinet back full open. 

2. Loosen 6 screws which hold picture tube baseboard to cabinet shelf. (An offset screw driver or other suitable tool 
will be required to loosen the 2 screws located under the main chassis.) 

3. Slide the board out of the cabinet, being careful to protect the tube. (The tube weighs about forty-five pounds.) 

NOTE: If no suitable tool is available for loosening the two screws located under the main chassis in the limited 
clearance available, it will be necessary to remove the chassis. This can be done by pulling off the front 
knobs, removing the speaker plug, yoke plug, high voltage lead, ground wire lug (black wire) and removing the 
four screws which hold the chassis mounting board to the side of the cabinet. The chassis can then be pulled 
back and removed. It can then be replaced after the picture tube adjustment is made. 

WARNING! 

PICTURE TUBE HANDLING PRECAUTIONS 

EXTREME CARE SHOULD BE USED IN REMOVING OR INSTALLING THE PICTURE TUBE. DO NOT FORCE 
THE NECK OR GRASP THE TUBE BY THE NECK ALONE, THE DESTRUCTIVE EFFECTS OF IMPLOSION 
INCREASE WITH GREATER SURFACE AREA AND GREATER GLASS THICKNESS. 

THE FORTY-FIVE POUND WEIGHT OF THIS TUBE MAKES IT ADVISABLE THAT ITS INSTALLATION OR 
REMOVAL BE A TWO-MAN OPERATION. 

SHATTERPROOF GOGGLES, HEAVY GLOVES, AND PROTECTIVE CLOTHING ARE RECOMMENDED. 

REMOVAL OF THE PICTURE TUBE 

1. Remove the picture tube from the cabinet according to instructions above. 

2. Disconnect the anode plug ( PL- 105) from the side of the tube and short the plug to the chassis to insure discharge 
of the high voltage filter Lapacitor. Discharge the aquadag coating by shorting the anode contact of the tube to the 
outer tube coating. 

3. Remove the anode lead keeper by unhooking the attached springs. 

4. Remove the tube socket from the base of the tube. 

5. Remove the ion trap from the neck of the picture tube. 

6. Remove the two rear support adjustment screws closest to the front of the picture tube. 

7. Loosen the two remaining rear support adjustment screws by nine complete 

8. Loosen the three screws which hold the deflection yoke mounting bracket. 

9. Loosen the screws for the picture tube mounting strap. 

10. Remove mounting strap and rubber strip. 

11. Carefully lift tube upward to clear picture tube stop brackets, raising the 
enough c'.earance for the neck. DO NOT FORCE NECK. 

turns each but leave them in place. 

rear picture tube support to provide 

12. Move tube forward gently until neck of tube emerges from deflection yoke and rubber collar. Slight twisting 
motion may be necessary to free neck from the rubber collar. 

INSTALLATION AND ADJUSTMENT OF THE PICTURE TUBE 

1. With the tube in position so that the anode lead will be located on the right side when viewed from the front face, 
place the rubber strip across the top and sides along the front rim of the tube. 

2. Slide the neck of the picture tube through the rubber collar and the deflection yoke. 

3. Seat the tube on the pad so that the face rests against the rubber stop pads, not the brackets for the pads. 

4. Place the mounting strap around the rubber strip and tighten the mounting strap screws. 

5. Move the rear support so that the rubber collar rests firmly against and supports the cone of the tube. Tighten 
the rear support adjustment screws. 

8. Tighten the three screws on the deflection yoke mounting bracket. 

7. Slip the ion trap over neck of tube. 

8. Connect the picture tube socket and anode plug (PL-105) and turn on receiver. 

9. With the brightness control turned up, adjust the ion trap both along the length of, and around, the neck of the tube. 
Turn brightness control down as maximum point is approached. 

10. With slightly more than normal brightness and the channel selector tuned to a free channel, adjust the focus 
control until the lines of the raster are most clearly visible. If good focus cannot be obtained in this manner, 
loosen screws on PM focus mounting bracket, move this bracket forward or back and again adjust the focus control 
lever. Tighten screws again when perfect focus is obtained. 

11. Readjust the brightness control for normal brilliance and touch up ion trap setting. 

12. Connect the antenna and tune in a test pattern, if possible. 

13. Readjust the contrast control until different shades of the gray scale are clearly visible. 

©John F. Rider 



14. If the pattern is off center or shadowed at the corners, loosen the centering lock nut and adjust the centering lever. 
Rotating this lever through the horizontal slot centers the picture vertically. For moving the picture to right or 
left, raise or lower this lever. If greater range of adjustment is needed, loosen the screws to the right and left of 

the focus magnet. Retighten nut and screws after adjustment. 

15. If the lines of the raster are not horizontal or square with the escutcheon, loosen the deflection yoke adjustment 
nut and rotate deflection yoke until proper raster position is obtained. Tighten thumb screw after adjustment. 

18. Follow the procedure under "SERVICE ADJUSTMENTS" and make any minor adjustments necessary to obtain 

properly adjusted pattern. 

HIGH VOLTAGE WARNING 
OPERATION OF THE RECEIVER CHASSIS OUTSIDE OF THE CABINET INVOLVES DANGER OF 
ELECTRICAL SHOCK. EXERCISE ALL NORMAL HIGH VOLTAGE PRECAUTIONS WHEN WORKING WITH 

THIS RECEIVER. 

DEFLECTION YOKE 
ROI. ADJUSTMENT 

SCREWS 

RUIREI 
STRIP 

01100E I E AO 
KEEPER--

PICTURE TURF 
GROUND PRIX 

REAR TURF--
SUPPORT 0015 

-- 
MTG STRAP 

SCREW 

PAD 

Fig. 48A. 27" Tube Mounting Detail 

INFLECTION TIE 
ADJUSTMENT SCREW 

CENTERING 
LEVER 

CENTERN1G 
LOCK RUT 

PM FOCUS 011IICE 

FOCUS CONTROL 

KIN T1AP 

CATROLIE LEAD 
KEEPER 

PM FOCUS KM 
ADJUSTMENT SCREW 

PM FOCUS OEM 
WC IKE ADJUSTMENT 

SCREWS 

PL 1114 

REAR SUPPORT 
ADJUSTMENT SCREWS 

92X2000 

PICTURE TUBE ANODE HIGH VOLTAGE MEASUREMENT 

The second anode potential will be approximately 18,000 volts or higher in a receiver that is functioning properly. If 
it is possible to obtain good picture brilliance, the second anode potential is correct and need not be measured. 

The setting of the horizontal drive control will affect the high voltage on the second anode. Instructions for setting this 

control are given in the section under the heading of "SERVICE ADJUSTMENTS". 

If it is necessary to measure the voltage present on the second anode, a meter specifically designed for high voltage 
measurements should be used. The contrast and brightness controls should be rotated to the minimum position and 
PL-105 should be connected to the picture tube. Under these conditions the test meter will load the high voltage power 
supply approximately the same amount as the picture tube would during normal operation. 

SAFETY FIRST 

DO NOT USE HAND HELD FLEXIBLE TEST LEADS WHEN MAKING SECOND ANODE HIGH VOLTAGE 
MEASUREMENTS. ANY ACCIDENTAL CONTACT WITH THE HIGH VOLTAGE PRESENT IN THIS CIRCUIT 

MAY CAUSE A SEVERE BURN OR IN SOME CASES BE FATAL. 

HORIZONTAL OSCILLATOR ADJUSTMENT 

If the horizontal hold control on the front panel fails to restore synchronization, the horizontal range adjustment 
should be reset. Procedure for this adjustment is as follows: 

1. Turn the horizontal hold control to the full clockwise position. Adjust the horizontal range adjustment until 
a vertical bar appears in the pattern as shown in Fig. 49B. 

2. Turn the horizontal hold control to the full counterclockwise position. Momentarily set the channel selector 
to an adjacent channel, and then return it to the original channel being used for adjustment. The resulting 
picture may or may not be in horizontal synchronization. If it is not in sync., four or less horizontal bars 

should then appear on the screen as shown in Fig. 49C. 

3. If more than four bars appear in step 2, repeat steps 1 and 2. 

4. Check the action of the front controls. If the horizontal oscillator is properly adjusted it should be possible 

to obtain a stable picture on all active channels. 

If the above procedure fails to restore stable synchronization, make proper horizontal oscillator waveform 
adjustments with the aid of an oscilloscope as directed in the following steps. 

5. Connect the oscilloscope as shown in Fig. 49A. 
Adjust the tertiary waveform adjustment until the 
sine wave is equal in amplitude to the peak of the 
sawtooth as shown in Fig. 49D. Vary the hori-
zontal range adjustment to keep the picture 
synchronized. 

This adjustment is very important for correct opera-
tion of the circuit. If the broad peak of the wave (as 
seen on the oscilloscope) is lower than the sharp peak, 
the noise immunity becomes poorer, the stabilizing 
effect of the tuned circuit is reduced and drift of the 
oscillator becomes more serious. 

On the other hand, if the broad peak is higher than the 
sharp peak, the oscillator is overstabilized, the pull-
in range becomes inadequate and the broad peak can 
cause double triggering of the oscillator when the hold 
control approaches the clockwise position. 

6. Remove the oscilloscope and repeat steps 1 and 
2 if necessary. 

7. Check the action of the front controls'and repeat 
the above steps as required to provide positive 
synchronization on all active channels. 
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92x1699 . B. 

Fig. 498. 

92K1499 A" 926 1505 

Fig. 49C. 

Horizontal Oscillator Test Patterns and Waveforms 

Fig. 49D. 

BRIGHTNESS HORIZONTAL 

HOLD 

(INNER) 

OFF-ON-VOLUME CONTRAST FOCUS 

(INNER SHAFT) (OUTER) (OUTER) 

Fig. 50A. L1 100D Chassis Front Controls 

VERTICAL 

HOLD 

(OUTER) 

FINE CHANNEL 

TUNING SELECTOR 

(OUTER) (INNER) 

92C1741 

ANTENNA 
TERMINALS 

VERTICAL 
LINEARITY 

HEIGHT HORIZ. 
RANGE 

HORIZ. 
LINEARITY 

HORIZ. 
WIDTH 

Fig. 508. WOOL. Chassis Rear Controls 

FM SOUND CHANNEL ALIGNMENT 

EQUIPMENT REQUIRED 

Signal generator covering 4 to 30 mc. 

Vacuum tube voltmeter (VTVM). 

Sound alignment test circuit shown in Fig. 51A. 

47 MMF 
CONNECT TO MICA 

PIN NO. II OF «.--) 

PICTURE TUBE 

1 MEG 

1/2 w CRYSTAL GROUND LEAD 

GND OF VTVM 

Fig. 51.4. Sound Alignment Test Circuit 

HORIZ. 
DRIVE 

100,000 

I/2w CONNECT HIGH SIDE 

OF VTVM HERE. 

92C1661 

NV RECT. 

PROCEDURE 

1. Connect the signal generator output through a .005 mfd. capacitor to test terminal which is located on 
the top of the chassis. This terminal is shown in the chassis top view alignment location illustrations and 
in the schematic diagrams. Ground the shield of the generator output cable to the chassis near terminal ®. 

2. Connect the sound alignment detector circuit and VTVM as shown in Fig. 51A. Adjust the 4.5 mc generator 
output (unmodulated) to give a 1 volt reading on the VTVM. 

3. Adjust the 4.5 mc trap adjustment (L-104) at 4.5 mc for a minimum VTVM reading. 

4. Disconnect the test circuit and connect the VTVM to test terminal (Pin 2 of FM detector, V-110). 

5. Adjust the 4.5 mc limiter grid adjustment (L-105) and the primary of T-108 (bottom core) at 4.5 mc for a 
maximum VTVM reading. 

6. Connect the VTVM to test terminal , shown in the schematic diagram. Adjust the secondary of T-108 
(top core) at 4.5 mc for the zero reading which occurs between the positive and negative peaks. If the zero 
reading occurs at more than one setting, use the position nearest the top limit of the core. 

7. Shift the signal generator an equal amount on either side of 4.5 mc and touch up the primary of T-108 
(bottom core) for approximately equal peaks. Use just enough signal output to obtain one volt peaks for best 
results. 

8. Disconnect the test equipment and tune in a test pattern. Adjust L-104 for maximum vertical wedge 
definition. 

DAMPER HORIZ. AMP 

NOR. OSC. 

VERT AMP 
SYNC. CLIPPER a 

VERT OSC. 

(6X5-GT) 
1ST AUDIO AMP 

6AV6 
L. V. RECT (6SQ7) 

SYNC AMP 
8 SYNC SEP 

6AQ5 I2AU7 
AUDIO OUTPUT (6SN7) I.F ALIGN.   

TEST TERM. 

T120 

o 
L.V. RECT. 

<07104 

6CB6 6AL5 

OD T103 L104 

o 
6CB6 

6AU6 

o 
o 

T102 

o 
6CB6 

L113 

24.75 MC 

L52 

24.75 MC 

T108 

OSC/ 
MIXER 

o 
6AL5 

VI 

RF AMP..., 

3RD IF AMP 

24.5 MC 

VIDEO DET. 

VIDEO AMP 

4.5 MC LIMITER GRID ADJ. 

4.5MC TRAP ADJ. 

23.1 MC 

AUDIO IF AMP 

2ND IF AMP 

SECONDARY ADJ. 

—25.6 MC 

  ST IF AMP 

 FM DET. 

92*11168 Fig. 52A. Top View Alignment Location 

9202006 
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I-F AMPLIFIER ALIGNMENT 

TELEVISION CHANNELS vs. CARRIER, OSCILLATOR AND I-F FREQUENCIES 

1. Connect a VTVM between test terminal and the chassis. 
for the particular chassis involved. 

2. Connect the high side of a signal generator to the shield of the osc./mixer tube. This 
capacitively couple the generator output to the tube. Make sure that the shield is ungrounded by raising it 
above the grounded clips that hold it in place. Connect the ground return of the generator to any chassis 
point near the base of the tube. 

3. Set the channel selector to any vacant channel. 

4. Set the signal generator output (wunodulated) for a two volt dc reading on the VTVM and adjust the three i-f 
transformers, L-113, and L-52 according to the I- F AMPLIFIER ALIGNMENT CHART shown below. Re-
adjust the signal generator output as required to maintain the two volt VTVM reading. 

I-F AMPLIFIER ALIGNMENT CHART 

Signal Generator 
Frequency 

(No Modulation) Adjustment Location 

VTVM 
Indication 

25.6 mc 
23.1 mc 
24.5 mc 
21.75 mc 
24.75 mc 
24.75 mc 

T-102 (top) 
T-103 (top) 
T-104 (top) 
T-103 (bottom) 
*L-113 
**L-52 

See Fig. 52A 
See Fig. 52A 
See Fig. 52A 
Under Chassis 
See Fig. 52A 
See Fig. 52A 

Maximum 
Maximum 
Maximum 
Minimum 
Maximum 
Maximum 

* NOTE: 
** NOTE: 

Hold the channel selector between two channels when making this adjustment: 
Return the channel selector to the normal position on any vacant channel and shunt the 4700 ohm 
grid resistor (R-101) of V-101 with a 1000 ohm resistor when making this. adjustment. Remove the 
resistor after adjustment is completed. 

5. After adjusting the 21.75 mc sound trap (bottom slug of T-103), recheck the setting of the top core of T-103. 
Note that the bottom core of T-103 is concealed by wax. Remove and save the wax. After the bottom core 
has been adjusted, replace the wax and melt it with a soldering iron to secure the core so that the setting 
will not change when the chassis is subjected to normal operating conditions. 

6. Tune the signal generator from 21 mc through 26.25 mc and observe the change in indication on the VTVM. 
If the generator output is set to the level where a 1.5 volt meter reading is obtained at the peak i-f amplifier 
response, the reading should not drop below one volt between the two peaks normally obtained with this i-f 
amplifier. If the band-pass response is not satisfactory, repeat the above procedure or try slight modifica-
tions of the recommended settings to obtain the desired results. Avoid resonating the coils with the iron 
core at the bottom end of the coil form (adjustment screw near the outer limit of its travel). Final adjust-
ments can be made much more easily if a sweep type signal generator and oscilloscope are used. 

7. Check the two carrier i-f responses of 21.75 mc and 26.25 mc. The 21.75 mc response will be approxi-
mately 26.db below the peak response (approx. 0.075 volt) and the 26.25 mc response will fall approximately 
6 db below the peak, (approx. 0.75 volt). Refer to Fig. 54A. 

To determine the i-f amplifier sensitivity, connect a signal generator to the osc./mixer tube as directed in step 2 
above. Set the generator frequency to either i-f peak. If a enerator output of 800 to 1500 microvolts produces a 
one volt dc reading on a VTVM connected between terminal A and ground, the i-f amplifier sensitivity is normal. 

Refer to Fig. 52A or the schematic diagram Channel Channel Picture Picture Sound Picture I- F 
No. Freq. (mc) Carrier I- F I- F less 

Freq. (mc) Freq. (inc) Freq. (mc) Sound I- F (Inc) 
connection will   

2 54-60 

3 60-66 

4 66-72 

5 76-82 

6 82-88 

7 174-180 

8 180-186 

9 186-192 

10 192-198 

11 198-204 

12 204-210 

13 210-216 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

Sound 
Carrier 
Freq. (mc) 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.15 

215.75 

Receiver 
Osc. 

Freq. (mc) 

81.5 

87.5 

93.5 

103.5 

109.5 

201.5 

207.5 

213.5 

219.5 

225.5 

231.5 

237.5 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

0 DB 

APPROX. 
26 DB. 

RECEIVER If RESPONSE 

/-  APPROX. EQUAL 
PEAKS 

4.5 MC 

26.25 MC-21.75 MCB4.5 MC 

FOR SOUND I-F FREQ. 
(INTER CARRIER SOUND 

SYSTEM) 

21.75 MC 

SOUND CARRIER 

IF AMP FREQ. 

Fig. 54A. Typical l-F Amplifier Response 

APPROX. 6DB. 

26.25 MC 
PICTURE CARRIER 

IF AMP FREQ. 
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1E1441 SUPERDYNAMIC TV TUNER ALIGNMENT (ANT. & RF CIRCUITS) 

The tuner was carefully aligned at the factory and should not require complete realignment under normal operat-
ing conditions. A slight readjustment of the individual oscillator slugs may be required as the tubes in the tuner 
age or are replaced. In some rare cases it will be necessary to realign the tuner after replacing either of the two 
tubes. If any service work is performed on the tuner, realignment may or may not be required. NO ATTEMPT 
TO REALIGN THE TUNER SHOULD BE MADE UNTIL THE BALANCE OF THE TV RECEIVER IS KNOWN TO BE 
IN PROPER OPERATING CONDITION AND IS PROPERLY ALIGNED. 

EQUIPMENT REQUIRED 

1. Sweep generator covering all 12 television channels. 

2. Marker generator covering the same range as the sweep generator. 

3. Oscilloscope. 

4. Vacuum tube voltmeter (VTVM) 

SET-UP PROCEDURE 

1. Set the CHANNEL SELECTOR switch to channel 12. 

2. Connect the oscilloscope through a 10,000 ohm resistor to test point TP-9. (See Schematic Diagram and Fig. 
56A). 

3. Connect the negative pole of a 3 volt dry battery to the terminal where the delayed AGC lead (white wire) from 
the tuner is connected. Connect the positive pole of the dry battery to the receiver chassis. (See Schematic 
Diagram). 

4. Set the FINE TUNING control at the approximate miapoint of its tuning range. 

5. Connect the sweep generator to the antenna terminals and adjust the output to sweep channel 12. 

L 52 

OSCILLOSCOPE 

TERMINAL 

TP-9 

TOP VIEW 

CI3 

TO 

TS-10I 

VI 
6BQ7 Tr" 

C3 

V2 
6J6 

C6 

L52 

V-I A  

V-2 

C6 

  OSC 
ADJ. 

FRONT VIEW 

92C1752-1 

Fig. 56A. Top View Alignment Adjustments for TV Tuner with L-52 & L-113 Coupling Circuit 

6. Loosely couple the output from the marker generator to the antenna terminals. Use the minimum amount of 
coupling and signal from the marker generator required to give a good marker or pip on the oscilloscope PICTURE SOUND 
pattern. CARRIER \ CARRIER 

ANTENNA AND RF CIRCUIT ALIGNMENT 

7. Adjust C-13, C-3 and C-6 for a flat-top response curve and maximum gain. Check markers on all channels. 
They should fall in automatically on each channel. Correct marker frequencies for each channel are given in 
the Picture Carrier and Sound Carrier columns of the chart. Refer to Fig. 56B. 

8. Disconnect the battery used to obtain negative bias. 

9. Disconnect the test equipment and air check the receiver on all active channels. If it is possible to receive a 
normal picture on all active channels by adjusting the FINE TUNING control, further alignment will not be 
necessary. 

1E1441 SUPERDYNAMIC TV TUNER ALIGNMENT (OSC. CIRCUIT) 
1. Set the FINE TUNING control at the approximate midpoint of its tuning range. 

2. Place a non-metallic screwdriver through the openings provided in the front of the chassis and the tuner as - 
sembly and adjust the oscillator coil slug for each active channel to give the best possible picture. 10 

CHANNEL 
2 

F IF ,_101m\ 

6 I 7 e 

12 13 

Fig. 568. Typical Channel Response Curves for TV Tuners 
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TYPICAL OSCILLOSCOPE PATTERNS FOR WOOD CHASSIS 

The patterns given on the following pages are presented as a guide when using an oscilloscope to locate trouble in the 
video amplifier, sync., horizontal oscillator, horizontal output, vertical oscillator, and vertical output stages of the 
tv receiver. 

Considerable variation may be noted in the amplitude and shape of some of the various waveforms from one receiver 
to the next. As long as the waveform obtained from the receiver under test contains the same general characteristics 
as those shown in the illustrations and the relative amplitude is within approximately 25% of the peak to peak voltage 
or relative amplitude shown below each waveform the pattern obtained may be assumed to be correct. The patterns 
are observed with the tv receiver tuned to an active channel and the controls adjusted for the best possible picture. 

The waveforms shown in the illustrations were obtained on a Dumont type 304 oscilloscope which was used in con-
junction with a low capacity 10 to 1 probe such as the Tel-Instrument Co. type 1610. Other types of oscilloscopes will 
account for a certain amount of variation in the amplitude and shape of the patterns obtained from the actual receiver 
under test. A low capacity probe must be used in order to obtain satisfactory results. 

With the exception of the test pattern obtained across the vertical yoke all patterns are taken with the ground side of 
the oscilloscope connected to the ground or chassis of the tv chassis and the 10 to 1 probe connected to the specific 
points in the tv chassis as specified by each pattern. 

The patterns obtained from the horizontal amplifier plate, damper cathode, and the high voltage rectifier tube must be 
observed by means of the high voltage probe which is made from a type 1X2-A tube as shown in Fig. 60A. The tube is 
used as a high voltage coupling capacitor. Use a new tube for this application because the loose filament of a burned 
out one may touch the plate. These patterns are also shown with their relative amplitudes indicated with respect 
to the pattern obtained at the cathode (topcap) of the damper tube, V-118, which is given a unit value of one. 

At certain points throughout the tv receiver the oscilloscope pattern obtained will be dependent upon the frequency of 
the horizontal sweep oscillator in the oscilloscope. The oscilloscope sweep frequency must be either 30 cps ( 1/2 of 
the tv vertical oscillator frequency) or 7875 cps ( 1/2 of the tv horizontal oscillator frequency) depending upon the 
pattern desired. The sweep frequency required to obtain the patterns shown is given with each pattern. 

V-105 Video 
Amp. grid ( Pin 1) 

VIDEO AMPLIFIER 

V-105 Video Amp. 
plate (Pin 5) 
Adjust the contrast 
control to give a 
40 volt peak to 
peak reading. 

92C 150L 

SYNC. AMPLIFIER SEPARATOR AND CLIPPER 

V-106 Sync. V-106 Sync. Amp. 
Amp. grid (Pin 2) plate (Pin 1) 
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0 

9202009 
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30'1.J SWEEP 

7875 IL SWEEP 

91CÎC04 

92:2CC“ 

Vert. Deflection Yoke 
(Connect to Red and 

Green wires of T-107) 

NOTE: When observing this test pattern the oscillo-
scope must not be grounded sincé the ground side of the 
'scope is connected to B+ of the tv power supply. Do 
not touch the tv chassis and the ' scope during this ob-
servation as a severe shock will result. 

HORIZONTAL OSCILLATOR 

Junction of C-119, V-115 Horiz. Osc. 
C-151 and C-156 grid ( Pin 1) 

NOTE: A low capacity probe as described on page 
1953-57 must be used when viewing these waveforms. 

Junction of R-168, R-169, 
Use of a direct probe that places appreciable load on 

R-170, and R-173 the circuit may result in an unstable and distorted 
pattern. 

7875 '1, SWEEP 

92C17503 

7875 SWEEP 

92C 1503 
9 

©John Ir. Rider 

Horiz. Osc. Trans. Horiz. Osc. Trans. 
T-111 Terminal C T-111 Terminal D 

7875'u SWEEP 

7875 '‘J SWEEP 

7875 SWEEP 

7875 SWEEP 

92C 2004 

92C2006 

92,.200u 
9 

9 2C 1503 

INSULATING TUBE METAL TUBING 
FOR SHIELD 

HEAVY COPPER 
WIRE WRAPPED 
AROUND CAP TO 
FORM A PROBE 

IX2 A TUBE 

TUBE SOCKET 
WITH ALL 9 PINS 
TIED TOGETHER 

MODELS 1067, 1068, Ch. L1100D Runs  

10 TO I LOW 

CAPACITY PROBE 

CONNECT CLIPS TO 
TV CHASSIS 

9281520 

Fig. 60A. High Voltage Probe for Waveform Observations 

HORIZONTAL AMPLIFIER, DAMPER, AND HIGH VOLTAGE RECTIFIER TYPICAL OSCILLOSCOPE PATTERNS 

7875 11) SWEEP 

NOTE: Before endeavoring to view the following wave-
forms read the notes and instructions at the beginning 
of this section pertaining to waveforms. The high volt-
age probe shown below will have to be used. 

7875 '1, SWEEP 

V-117 Damper Cathode 
(top cap) 

V-116 Horizontal V-118 High Voltage 

Amp. Plate (top cap) Rectifier Plate 
(top cap) 
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Fig. 601 High Voltage Compartment Component Location 
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-a- FRONT 

BOTTOM VIEW 

o 
NOTES: 

I. ALL VOLTAGES ARE MEASURED BETWEEN THE TUBE SOCKET TERMINAL 

AND THE CHASSIS WITH ZERO SIGNAL INPUT AND THE ANTENNA 

TERMINALS SHORTED. 

TUNER-IF SUB -ASSEMBLY 

2 LINE VOLTAGE SET AT 117 VOLTS. 

o 

3 ALL VOLTAGE READINGS SHOWN ARE D.C.AND POSITIVE UNLESS OTHER-

WISE SPECIFIED. 

4. ALL D.C. VOLTAGES ARE MEASURED WITH A VACUUM TUBE VOLTMETER (VTVM). 

5 " NR' INDICATES THAT THE VOLTAGE IS NOT READABLE. VOLTAGE AT THESE 

TERMINALS IS USUALLY MEANINGLESS. 

6. VOLTAGES ARE MEASURED WITH BRIGHTNESS CONTROL MINIMUM, 

CONTRAST CONTROL MAXIMUM, AND ALL OTHER CONTROLS SET FOR A 

NORMAL PICTURE. 

V-I07 
6SN7-GT 

- H 30 -GI 

6.3AG H 120 - PI 

0 - K2 33 -K 

63 - P2 -20 -G2 

V- I08 
6AV5-GT 

16 SU/K 

0- G 

NC 

235 -P 

105 - SG 0 H 

V- I06 

I2AU7 

V- I12 
6AQ5 

V-I15 
6SN7-GT 

0-K1 -44 - 62 

135-PI 

10-6 

0- H 

160-P2 

0-K2 

6.3AC-H 
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%THE FOLLOWING KNOBS MAY BE USED FOR REPLACEMENT PROVIDED THEY ARE REPLACED 
AS A SET. 

Knob, Channel Selector   
Knob, Contrast Control   
Knob, Fine Tuning   
Knob, Off-On-Volume Control  

. . 15C589 
. 15C587 

15C592 
15C586 

CABINET SERVICE PARTS LIST FOR MODELS 1067 & 1068 

For other parts other than those listed below refer to the appropriate chassis and picture tube 

mounting parts list and any supplementary material that has been added thereto. 

DESCRIPTION 

Antenna, Silver Vortex   
Antenna Terminal Strip  
Cabinet, Console   
Cabinet Back Assembly  
Cabinet Back Only  
Glass, Safety  
Knob, Brightness Control  

IKnob, Channel Selector   
ItKnob, Contrast Control   
liKnob, Fine Tuning   
Knob, Horizontal Hold Control   

¶Knob, Off-On-Volume Control   
Knob, Vertical Hold Control  
Mask, Picture Tube   
Nameplate  
Shield, Picture Tube, Mounted on Cabinet Back   
Speaker, 10 inch PM  

HALLICRAFTERS 
1067 

57D147 
88A020 
78 F997 
41A15456 
8E2026 
22D385 
15B581 
15C579 
15C517 
15C492 
15A582 
15C577 
15B584 
7D406 
13A1046 
69A593 
85C147 

PART NUMBER 
1068 

57D147 
88A020 
78 F998 
41A15456 
8E2026 
22D385 
15B581 
15C579 
15C517 
15C492 
15A582 
15C577 
15B584 
7D406 
13A1046 
69A593 
85C147 
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MODELS 1067 1068 Ch. L1100D, Runs 1,2 

SERVICE PARTS LIST 

The following parts list may be used to determine replacement parts for the chassis L1200D. To determine the 
correct replacement parts, first refer to the schematic and determine the correct schematic symbol for the part. 
Refer to the Service Parts List for the part number and description of the component with the same schematic symbol. 

The picture tube and its associated mounting components are listed in a separate 
determined by referring to the pages devoted to individual models. 

Schematic 
Symbol Description 

COILS AND TRANSFORMERS 

T-102 .... .. Transformer, 1st i-f amplifier   
T-103 Transformer, 2nd i-f amplifier 

T-104 Transformer, 3rd i-f amplifier 
T-108  Transformer, ratio detector   
T-109 Transformer, audio output 
T-111 Transformer, horizontal oscillator 
T-117 Transformer, vertical oscillator 
T-118  Transformer, vertical output   

parts list. Cabinet parts may be 

T-119 Transformer, horizontal output 
T-120 Transformer, power 
L-101 Coil, video peaking (wound on R-113) 
L-102  Coil, video peaking (wound on R-114)  
L-103 Coil, video peaking (wound on R-120) 
. L-104,106 Coil, 4.5 MC TRAP, LIMITER GRID adjustment 

L-105 Coil, video peaking (wound on R-121) 
L-112  Choke, heater   
L-113 Coil, mixer i-f 
L-114 Choke, r-f 
L-116 Coil, HORIZONTAL LINEARITY control 
L-117  Coil, WIDTH control  
L-118 Yoke coupling network (wound on C-204) 

L-119 Choke, filter 
L-120 Deflection Yoke 

Schematic 
Symbol 

TUBE COMPLEMENT 

Description 

V-1   6BK7 or 6BQ7, r-f amp. (part of tuner assembly)  
V-2 616, oscillator/mixer (part of tuner assembly) 
V-101, 102, 103 6CB6, 1st, 2nd & 3rd 1-f amplifiers 
V-104,110  6AL5, video and fm detectors  
V-105 6AH6, video amplifier 
V-106 12AU7, sync amplifier and separator; or 

6SN7-GT, same as above 
V-107,115  6SN7-GT, sync clipper and vertical osc - horizontal osc  
V-108 6AV5, vertical amplifier 
V-109 6AU6, sound i-f amplifier 
V-111  6AV6, audio amplifier; or   

6SQ7, same as above 
V-112 6AQ5, audio output 
V-113 6AX5-GT, low voltage rectifier 
V-114  5U4G, low voltage rectifier   
V-116 6CD6, horizontal amplifier 
V-117 6V3, damper 
V-118  1B3-GT, high voltage rectifier   
V-119 27EP4, picture tube 

Schematic 
Symbol 

CRL - 102 
C-101,102,103,104, 

106,107,163,164, 

CAPACITORS 

Hallicrafters 
Part Number 

50A475 
5181332 or 
50A476 
50A475 
50C473 
558150 
5181242 
558190 
55C207 
55C208 
52C275 
51A1256 
51A1260 
51A1257 
5181333 or 
508474 
51A1259 
53A200 
5181301 
538008 
51C1470 
51-1637 
538283 
568159 
53-277 

Hallicrafters 
Part Number 

90X6CB6 
90X6AL5 
90X6AH6 
90X12AU7 
90X6SN7-GT 
90X6SN7 
90X6AV5 
90X6AU6 
90X6AV6 
90X6SQ7 
90X6AQ5 
90X6AX5-GT 
90X5U4G 
90X6CD6 
90X6V3 
90X1B3-GT 
90X27EP4 

Hollicrafters 
Description Part Number 

Audio coupling network ......................................... 49A017 
5000 mmf. 450 V. ceramic 47A168 

176,178,180,199 
C-108,177 
C-109,110 
C-111 
C-113,128 
C-114 
C-115,116, 

143,146 
C-117 
C-118 
C-119 
C-120,144 
C-124,134,136 
C-126 
C-129 
C-132,154 
*C-133 
C-135,188 
C-137,175 
*C-138 

C-139 
C-140 
C-145 
*C-147 
5C-148 
C-150,151 
C-156 
*C-167 
C-174 
C-185 
C-186 
C-187 
C-189 
C-190 
C-191,192 
C-193,194,195 
C-196,197 
C-198 
C-200 
C-201 
C -202 
C-203 
C-204 

Schematic 
Symbol 

R-101,134,163, 
222 

R-102,108,110, 
111,210,224 

R-103,106,112, 
118,147,203 

R-104,107,229 
R-105,226,227 
R-109,122,137, 

220 
R-113 
R-114,121 
R- I15,145 
R-116 
R-117,123 
R-120 
R-124 
R-125,194 
R-126,132 
R-127 
R-128,168,204, 

205 
R-129,131 

10 mmf. 500 V., ceramic 47820100K5 
.5 mfd. 25 V., tubular 46A177 
100 mfd. 10 V., electrolytic   458170 
47 mmf. 500 V., ceramic (part of L-104 &I L-106) 
220 mmf. 500 V., mica 4'7X208221K 

.05 mfd. 600 V., tubular 46AY5031 
68 mmf. 500 V., ceramic  47820680K5 
Dual 10 mfd. 450 V., electrolytic 45A172 
120 mmf. 500 V., mica 47X208121K 
.5 mfd. 200 V., tubular 46AT5041 
.01 mfd. 600 V., tubular  46AY1037 
60-40 mfd. 450 V. 75 mfd. 50 V.; electrolytic 458173 
Dual 4000 mmf. 450 V., ceramic 47A218 
5 mfd. 50 V., electrolytic 458175 
330 mmf. 500 V., ceramic   47820331K5 
40-40 mfd. 250 V., 40 mfd. 450 V.; 20 mfd. 25 V.; electrolytic 458174 
.1 mfd. 200 V., tubular 46AU1047 
.01 mfd., 1000 V., tubular 4613S103110 

Part of L-120 
20 mfd., 450 V. electrolytic 4513208 

.02 mfd. 600 V., tubular  45AY2031 
330 mmf. 500 V., silver mica 47X20D331K 
.01 mfd. 400 V., tubular 46BR103E4 
82 mmf. 500 V , mica 47X208820K 
330 mmf. 500 V., mica   47X208331K 
5 mmf. 500 V., ceramic 47820050K5 
Dual . 01 mfd. 500 V., ceramic 47-274 
4.7 mmf. 500 V., ceramic 47A160-6 
2000 mmf. 500 V., ceramic   47820A202M5 
8 mfd. 475 V., electrolytic 45A103 
.01 mfd. 400 V., tubular 46BS103E4 
.1 mfd. 400 V., tubular 46AV104J 
.1 mfd. 400 V., moulded tubular   46BS104L4 
.0047 mfd. 400 V., moulded tubular 46BS472L4 
.047 mfd. 600 V., moulded tubular 46BS473L6 
.47 mfd. 200 V., moulded tubular 46BS474J2 
120 mmf. 3000 V., ceramic   47A296 
500 mmf. 30,000 V., ceramic 47A3I4 
2200 mmf. 500 V., mica 47X25B222K 
820 mmf. 500 V., silver mica 47X25D821K 

Part of L-118   

RESISTORS 

Description 
Hallicrafters 
Part Number 

4700 ohms watt, carbon   23X20X472K 

100 ohms watt, carbon 23X2OXIOIK 

23X20X151K 150 ohms watt, carbon 

47 ohms 1 watt, carbon 23X20X470K 
1200 ohms 1 watt, carbon  23X20X123K 
10,000 ohms watt, carbon 23X20X103K 

6800 ohms, (part of L-101) 
2200 ohms, (part of L-102 étr L-105) 
1 megohm 1 watt, carbon  23X20X105K 
3300 ohms 1 watt, carbon 23X20X332K 
220,000 ohms 1 watt, carbon 23X20X224K 
15,000 ohms -1 watt, carbon 23X20X153K 
2.2 m?gohms, 1 watt, carbon   23X20X225K 
270,000 ohms, 1 watt, carbon 23X20X274K 
47,000 ohms, i watt, carbon 23X20X473K 
5600 ohms, 2 watt carbon 23X40X562K 
820,000 ohms 1 watt, carbon   23X20X824K 

2200 ohms watt, carbon 23X20X222K 
* USE EXACT REPLACEMENT PARTS ONLY. 
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F-103 
F-104 
PL -101 & PL - 102 
PL - 103 

Schematic 
Symbol 

R-130 
R-146 
R-149 
R-150 

*R-151,152 
R-153 

R-155,235 
R-156 
R-157 
R- 160,I61,162 
R-164 
R-165 

*R-166 
*R-169 
*R-170,177 
*R-173 
R-175 
R-176 
R-179 
R-185 
R-186 
R-206 
R-207 
R-209 

R-215 
R-225,247 
R-231 
R-232 
R-233 
R-234 
R-236 
R-237 
R-238 
R-239,240 
R-241 
R-242 
R-243 
R-244 
R-245,248 
R-246 
R-249 
R-250 

* USE EXACT 

Schematic 
Symbol 

SERVICE PARTS LIST (Cont.) 

RESISTORS (Cont.) 

Description 

6800 ohms 4 watt, carbon 
2.5 megohms, HEIGHT control 
270 ohms 4 watt, carbon   
33,000 ohms ; watt, carbon 
10,000 ohms 4 watt, carbon 
10 megohms 4 watt, carbon 

270 ohms 1 watt, carbon   
10,000 ohms, 1 watt, carbon 
100,000 ohms 4 watt, carbon 
Part of L-120 
750 ohms 10 watt, WW flat 
3900 ohms 4 watt, carbon 
120,000 ohms 1 watt, carbon   
82,000 ohms 1 watt, carbon 
330,000 ohms 1 watt, carbon 
150,000 ohms 1 watt, carbon 
8200 ohms 4 watt, carbon   
50,000 ohms, HORIZONTAL DRIVE CONTROL 
470,000 ohms 4 watt, carbon 
1 megohm 1 watt, carbon 
150,000 ohms 4 watt, carbon   
47,000 ohms 1 watt, carbon 
1200 ohms ; watt, carbon 
1500 ohms 2 watt, carbon 

1000 ohms 4 watt, carbon   
1 meKohm/2500 ohms, VOLUME /CONTRAST control 
120,000 ohms 1 watt, carbon 
1.8 megohm 1 watt, carbon 
47,000 ohms 1 watt, carbon   
820,000 ohms 1 watt, carbon 
470,000 ohms 1 watt, carbon 
39 ohms 2 watts, carbon 
18,000 ohms 2 watts, carbon  
47,000 ohms 2 watts, carbon  
8200 ohms 2 watts, carbon 
150 ohms 5 watts, WW 
1000 ohms 10 watt, WW  
750 ohms, VERTICAL LINEARITY control 
50,000 ohms/1 megohm, HORIZONTAL/VERTICAL HOLD control 
50,000 ohms, BRIGHTNESS control 
22,000 ohms 4 watt, carbon   
470 ohms 1 watt, carbon 

REPLACEMENT PARTS .ONLY. 

MISCELLANEOUS PARTS 
FOR TV CHASSIS 

Description 

PL -105 Anode Lead  
Bearing, phenolic, tuner shaft mtg. 
Bracket, rear control guard 
Fuse, 4 amp., slow blow 
Fuse, .3 amp., slow blow  
Line cord assembly, includes plug at each end 
Plug, speaker 
Shield, miniature tube, i-f strip 

Hallicrafters 
Part Number 

23X20X682K 
25B711 
23X20X271K 
23X20X333K 
23X20X103J 
23X20X106K 

23X30X271K 
23X3OX 103K 

23X20X104K 

24A920 
23X20X334K 
23X3OBF124K 
23X3OBF8231 
23X3OBF3341 
23X3OBF154J 
23X20X822K 
25A858 
23X20X474K 
23X30X105K 
23X20X154K 
23X30X473K 
23X20X122K 
23X40X152K 

23X20X102K 
25B1039 
23X30X124K 
23X3OBF185K 
23X3OBF473K 
23X3OBF823K 
23X30X474K 
23X40X390K 
23X40X183K 
23X40X473K 
23X40X822K 
24A972 

24BG102D 
25B999 
25B1036 
25A1037 
23X20X223K 

23X30X471K 

Hallicrafters 
Part Number 

10A538 
8B1141 
67B1438 
39A383 
39A382 
87A1668-1 
10A372 
69A232 

Shield, tube; V-107  69A356 
Shield, high voltage supply ( less cover) 69-548 
Shield, cover, high voltage supply 66-888 
Socket assembly, high voltage rectifier tube 6A355 

SO- 101 Socket, a-c power  10A286 
Socket, miniature 7 pin tube; wafer (1 5/8" mtg. center) 6B314 
Socket, mtniature 7 pin tube; wafer ( 1 1/4" mtg. center) 6A340 
Socket, miniature 9 pin tube; wafer (1 5/16" mtg. center) 6A388 
Socket, miniature 9 pin tube; moulded; mica filled   6A360 
Socket, octal; moulded 6B296 

SO- 106 Socket, octal; moulded; mica filled (pins 4 & 6 deleted) 6A373 
Socket, pix tube; includes leads 6-462 

SO- 103 Socket, speaker   10A373 
S-101 Switch OFF-ON; part of R-225 
TS-101 Terminal strip, antenna 

Schematic 
Symbol 

VHF TUNING UNIT ASSEMBLY, complete; includes tubes 

88A020 or 
88A679 
1E1441 

V-1 tgz V-2 (REFER TO PART NUMBER STAMPED ON SIDE OF TUNER CHASSIS) 

PICTURE TUBE AND MOUNTING COMPONENTS 

Description 
Hallicrafters 
Part Number 

Picture Tube, 27 inch rectangular; glass   90X27EP4 
Board, pix tube mtg. ....... . . . 78D990 
Bracket, deflection yoke mtg.; upper 67C2124 
Bracket, deflection yoke support  67-2126 
Bracket, yoke mtg. & rear pix tube support (mounts on board) 67D2125 
Bracket, PM focus and centering assembly mtg. 67C2123 
Bracket, pix tube mtg., front   67C2122 
Bracket, pix tube stop 67-2133 
Channel, rubber, pix tube stop 16A297 
Collar, rubber, pix tube mtg  16-323 
Cushion, rubber, pix tube mtg. strap 16-325 

L-120 Deflection yoke assembly ( includes leads & plug, PL- 104) 53-277 

Focus (PM) 81 centering assembly  51-1638 
Ion Trap 21-151 
Keeper, anode lead 8A1375 
Pad, rubber; front pix tube mtg. bracket   16-324 
Rod, round steel, bracket support 74-585 
Spring, anode keeper, 31." long 75A203 
Spring, anode keeper, 14" long   75A202 
Spring, flat; pix tube ground 75B246 
Strap, pix tube mtg., with end brackets 76A1043 
Screw, pix tube mtg. strap   3BRCH/A 
Screw, wing, deflection yoke adj. 3A1610 
Spacer, deflection yoke adj. 73A580 

1E1441 TV TUNER SERVICE PARTS LIST 

MISCELLANEOUS PARTS 

Schematic Cross Hallicrafters 
Symbol Description Reference Part Number 

V-1 1. Tube, R.F 6BK7 or 90X6BK7 

6BQ7 90X6BQ7 
V-2 2. Tube, Oscillator/Mixer 6J6 90X6J6 

3. Shield, R.F. Tube 16S-004 69-604 
4. Shield, Osc./Mixer Tube 16S-006 69-605 
5. Shield, Side   31B-143   121A046 
6. Shield, Bottom Cover 31B-103 121A045 
7. Roller, Detent 31B-016 121A027 
8. Spring, Detent 31B-005 121A031 
9. Spring, Shaft Retaining Front 31B-030 121A030 

  10. Spring, Shaft Retaining Rear  31A-109   75-279 
11. Spring, Fine Tuner Ground 3113-008 121A029 
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MODELS 1067, 1068, Ch. L1100D, Runs 1, 2 

12. Plate, Fine Tuner Ground 
13. Strap, Fine Tuner Mounting 
14. Washer, Fibre 

  15. Fine Tuner Hot Plate &I Lead   
16. Trimmer, Ceramic 8: Lead; Ant. 
17. Trimmer, Ceramic &E Lead; R- F 
19. Nut, Trimmer Spring 
20. Screw, Trimmer . . . 

  21. Contact Bracket Assembly   
25. Slug, Oscillator Tuning 
26. Spring, Slug Retaining 
28. Fine Tuner Shaft &E Blade 
29. Drum Assembly without Coils 

  38. Core, I.F. Tuning  
L-52 40. I.F. Coil 81 Core Assembly 
L-1,2 41. Antenna Strip, Channel 2 

42. " 3 
43. n 4. 

  44 n n 5   

45. " " " 6 
46. " n " 7 
47. n " 8 
48. " " 9 

  49. " " 10   
50. " n 11 
51. " " 12 
52. " " 13 

L-3,4,5 53. Oscillator Strip, Channel 2 
  54. n 3   

55. n n 4 
56. n 5 
57. " n 6 
58. " n 7 

  59. n n n 8   
60. n n n 9 
61. " n " 10 
62. " n " 11 
63. n n " 12 

  64 " n " 13   

* This number refers to the corresponding number in figure 

Schematic 
Symbol 

71A. 

RESISTORS 

Description 

31B-012 121A036 
31B-021 76-1096 
11D-022 121A028 
31B-252   87-4174 
31A-079 121A063 
31A-056 121A060 
10E-401 121A257 
9A-410-7 121A061 
31B-278   121A044 
31B-015 121A033 
31A-010 121A034 
31A-115-106 74-603 
31B-203-106 1-1707 
20C-055   77-631 
31B-275-5 51-1707 
31F- 522Q 88A853 L-10 
31F-523Q 88A854 
11F-524Q 88A855 
31F- 525Q  88A856 
31F- 526Q 88A857 
31F-527Q 88A858 
31F-528Q 88A859 
31F-529Q 88A860 
31F-530Q   88A861 
31F-531Q 88A862 
31F-532Q 88A863 
31F-533Q 88A864 
31F-622Q 88A865 
31F-623Q   88A866 
31F-624Q 88A867 
31F-625Q 88A868 °1 
31F-626Q 88A869 i  
31F-627Q 88A870 
31F-628Q  88A871 
31F-629Q 88A872 
31F-630Q 88A873 
31F-631Q 88A874 
31F-632Q 88A875 
31F-633Q   88A876 

013 

Cross Hallicrafter 
Reference Part Number 

R-1   160,000 ohms, 4 watt, carbon   12A-167   23X20X1641 
R-2 100,000 ohms, 4 watt, carbon 12A-160 23X20X1041 
R-3 220,000 ohms, 4 watt, carbon 12A-094 23X20X224K 
R-4,7 10,000 ohms, 4 watt, carbon 12A-040 23X20X103K 
R-5   1500 ohms, -I watt, carbon   12A-027   23X20X1521 
R-6 100,000 ohms, 4 watt, carbon 12A-047 23X20X104K 
R-8,10 15,000 ohms, 4 watt, carbon 12A-004 23X20X153K 
R-9 47,000 ohms, 4 watt, carbon 12A-039 23X20X473K 
R-11 3300 ohms, I watt, carbon   12A-150   23X20X332K 

Schematic 
Symbol 

C-1,14,15,16,17 . 
C -2,21 
C-3,6 
C-4 
C-5   
C-7 6.8 mmf. NPO ceramic disc 
C-8 5 mmf. N750, ceramic disc 
C-9 3 mmf. NPO, ceramic disc 

CAPACITORS 

Description 

. 800 mmf. GMV. ceramic feed through 
1000 mmf. GMV. ceramic disc 
Trimmer, Ceramic &E Lead-R.F. & Osc. - . 5-3 mmf. 
51 mmf. ceramic disc 
47 mmf. ceramic disc  

Cross Hallicrafters 
Reference Part Number 

13D-153   121A048 
CD8X-102A 47-383 
31A-056 44 -433 
CD8Q-5101 47-384 
CD8Q-470K • • • . 121A047 
CD8C-6R8C 47-385 
CD8U-050C 47-386 
CD8C -030C 47-387 

C-10   10 mmf. NPO, ceramic disc  
C-11 1.5 mmf. NPO, ceramic disc 
C-13 Trimmer, ceramic &E lead-ant. 
C-18 120 mmf. ceramic tubular 
C-19   Fine Tuning Control   
C-20 5000 mmf. ceramic disc 

Schematic 
Symbol 

L -1,2,3,4,5,52 
L-6 
L-7 
L-8   

COILS 

CD10C-100K • • • 47-388 
CD8C-1R5M 47-389 
31A-079 44-434 
CD8D-121K 47-390 

.. See Miscellaneous Parts 
47-391 

See Page 1953-70 
Choke, r-f heater 
Choke, cascode coupling 
Choke, osc. heater   

L-9 Choke, mixer plate feed 
Choke, mixer plate 

SCHEMATIC DIAGRAM OF 

SUPERDYNAMIC TV TUNER 

VI 

112107 
RF AMP 

17 

: L3 

1, e 
so° 

oopoo 

Re 

«pm 

110,000 

1, 
151 

1500 

1-

Cy 

V2 

OSC/ MIXER 

•7 

Le : 
10,000 

0.0.000 

CS 

OSCILLOSCOPE 
TERMINAL 

TP-9 10 

L5e 
I rj.000 

Gie 
3e.._ FINE 

TUNING 

Cross 
Reference 

Hallicrafters 
Part Number 

34A-546 121A049 
31B-629 121A050 
34A-575   121A051 
31B-230 53-300 
31B-638 53-301 

24 75 MC 24.75 MC 

L32 LII3 

:L9 

Goo 

n10 
5p00 

COg0 1: 

CLe 
3500 

120 

150 

2011 / RED 

°CLUED AK 

WHITE SIRS 

C I , C4,Cie .C1e.0 17 ARE FEED, THROUGH 

TYPE GA PAC4TORS. 

+AG AGN WIRE 

V. AC 

RED 

Fig. 7M. Exploded View of TV Tuner 1E1441 

©John F. Rider 



'CBS 
1ST IF AMP 

4.5 MC 

LIMITER GRID 

L106 

4. 5MC 

'dun Two  
6AU6 r - - 

AUDIO IF AMP / 

0145 
270 

_J 

VIII 
GAVE 
(65137) 

1ST AUDIO AMP 

RIS3 
10446 

1(6) 

COIL992 

- 
01610 _ _ _ 

YAM = 4 4 
C01611.1114 
114111/01M 

00V 

• ISOV 

VII2 
6605 

1.1.1010 OUTPUT 

40 
IWO 

KIST 
100,000 

TIO9 

1.5101 

VERT 

.140 

L120 

Rm. 

HOW 

Kt» 
 46,  
1500 
ZIA 

"vo 

7 2 0 

II 
v ,„2 

25.6MC , sces 
END IF AMP 

T102 / 
6,03 
2.000 

5000 

/ 

6 

2 1.75 MC 

K.09 
moo° 

0.07 
47 

Tio 

4.04 
3000 

r 

'103 

6C56 245MC 
360 IF AMP 

/30 

  T104 

0/07 
3000 

0101 
.00 00 

6,00 110 
.00 R111 

00 

3000 

0207 

1200 

CITY 

V104 

GALS 
VIDEO OE T 

L114 

Vi05 

6.016 
vox° 
AMP 

0115 
4600 cm  

.5 MIC1 

-L.Csos 
10 L101 LIGE 

I5000 

1103 
ISO 

T12o 

0634 
130 

cm) nuea sues r 
 YA) 
t",ggo 

;1,07 
220A00 

144 
150 

100 
C/80 
5000 

=. 
0127 
5400 

0/20 C113 1/121 
5,000 •7 2200 

lit, RS ,,titH 
L103 11041 L105 

• 4.5 MC R121 
ISO, TRAP 

• 

10,000 

C 
130 
III 

CE74A 
01640 

C174111 

F103 
4A 

SO101 7 PL 102 
INTERLOCK 

1 1 CONNECTOR 

  PL 101 

MO-MON 40 .3. FL 

0194 

X X 

PIN I PIN 8 
YOKE PLUG 
SOCKET 

S° 106 

(2) 

131 

fr  
6.3V V113 
FH.S. V114 
• 6A X 5-GT 5U46 

LOW VOLT. RECT. LOW vOLT RUT 

61114 

020$ 

100,000 

7104 . 311 

L119 

FILTER 
CHOKE 

1130 i600  

omc cmo + C.2so %AC 

Co I low C0 Teo m4;3o I 
= - - 

/i9.111 

CAPACITOR VALUES ARE IN IMF UNLESS 
OTHERWISE SPECIFIED. 
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RATING UNLESS OTHERWISE SPECIFIED 

00 NOT MEASURE VOLTAGES ON PLATE OF 
V- I16 PEAK VOLTAGES PRESENT MAY 
DAMAGE TEST EQUIPMENT 

VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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(5) up* VOLTAGE - 117AC. 

(6) ALL VOLTAGES ARE DC AND POSITIVE UNLESS OTHERWISE SPECIFIED. 

(7) DC VOLTAGES ARE MEASURED WITH A VTVIA. 

(8) 'Ne"-NOT READABLE. VOLTAGES MEASURED AT THESE TERMINALS 
GENERALLY MEANINGLESS. 
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SPECIFIED & ANTENNA TERMINALS GROUNDED. 

'10) El+LEADS ARE SHOWN IN HEAVY BLACK LINES. 
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MODELS 1067 1068 Ch. L1100D, Run 2 
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(5) LINE VOLTAGE - II7AC. 
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ALIGNMENT INSTRUCTIONS ..   
INSTALLATION DATA  

PARTS LIST   

PRODUCTION CHANGES  

RESISTANCE MEASUREMENTS.   

Fig. 109A. Model 1010P, Mahogany 

INDEX 

PAGE 
37 

35 
54-57 
32,33 
59-78 

92XI803 

CHASSIS   A, K OR W1200D 

RUN NUMBER   1 FOR ALL CHASSIS 

GENERAL SPECIFICATIONS 
ANTENNA  EXTERNAL OR BUILT, IN 

SILVER VORTEX 
ANTENNA INPUT IMPEDANCE.   300 OHMS 
TUNING  12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V., 60 CYCLES 

PAGE 

SCHEMATIC .   59-78 
SPECIFICATIONS   27-30 
TOP VIEW — TUBE LAYOUT. .   37,38 
TRIMMER LOCATIONS  37,38 

VOLTAGE MEASUREMENTS . .   41 -43 
WAVEFORMS .  44,45 

Fig. 111A. Model 1012P, Mahogany 

POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PIX TUBE 
SPEAKER 6" ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 
CABINET FINISH  MAHOGANY 
PICTURE TUBE   17" RECTANGULAR GLASS 

WITH ELECTROSTATIC FOCUS 
TV TUNER   1C1345 PENTODE 

TUBE COMPLEMENT 
V-1 6BC5   R- F AMPLIFIER 
V-2 616   OSCILLATOR/MIXER 
V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 12SN7GT or •6SN7GT SYNC CLIPPER 
V-106 12BH7  VERT. OSC. /11 OUTPUT 
V-107 6AL5   HORIZONTAL A . F.C. 

V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-109 25BQ6GT or .6BQ6GT . HORIZONTAL OUTPUT 
V-110 12AX4   DAMPER 
V-111 * 1B3GT   HIGH VOLTAGE RECTIFIER 
V-112 6AU6   SOUND I- F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 25L6GT/G or•6W6 AUDIO OUTPUT AMPLIFIER 
V-116 17HP4  PICTURE TUBE 

• The 1B3GT tube may be replaced by removing the cabinet bottom and the high voltage compartment shield without 
removing the chassis from the cabinet. 

• Used only in K1200D Chassis. 

Fig. 113A. Model 102IP, Mahogany 

Fig. 115A. Model 1026P, Mahogany 

CHASSIS   L, D or X1200D 

RUN NUMBER   1 

GENERAL SPECIFICATIONS 
ANTENNA  EXTERNAL OR BUILT IN 

SILVER VORTEX 
ANTENNA INPUT IMPEDANCE.   300 OHMS 
TUNING  12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V., 60 CYCLES 

9zA1806 POWER INPUT   145 WATTS 

TUBES  18. INCLUDING PIX TUBE 
SPEAKER. ..   éj'ELECTRODYNAMIC 

SPEAKER. . . /Q4bie   8" ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 
CABINET FINISH  MAHOGANY 
PICTURE TUBE   20" RECTANGULAR GLASS 

WITH ELECTROSTATIC FOCUS 
TV TUNER  1C1345 PENTODE 

Model 1021P TUBE COMPLEMENT 
V-1 6BC5   R- F AMPLIFIER 
V-2 616   OSCILLATOR/MIXER 
V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 12SN7GT or •6SN7GT SYNC CLIPPER 
V-106 12BH7  VERT. OSC. 82 OUTPUT 
V-107 6AL5   HORIZONTAL A.F.C. 

* The 1B3GT tube may be replaced by removing the cabinet 
removing the chassis from the cabinet. 

• Used only in L1200D Chassis. 

92816 

V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-109 25BQ6GT or •6BQ6GT HORIZONTAL OUTPUT 
V-110 12AX4   DAMPER 
V-111 • 1B3GT   HIGH VOLTAGE RECTIFIER 
V-112 6AU6   SOUND I- F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 25L6GT/t or •6W6 AUDIO OUTPUT AMPLIFIER 
V-116 17HP4  PICTURE TUBE 

bottom and the high voltage compartment shield without 
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CHASSIS F1200D G1200D 

Model 1026P TUBE COMPLEMENT 
V-1 * 6BC5   R- F AMPLIFIER 
V-2 * 616   OSCILLATOR/MIXER 
V-101 6CB6 
V-102 6CB6 
V-103 6CB6 
V-104 6AH6 
V-105 6SN7GT  SYNC CLIPPER 
V-106 12BH7 
V-107 6AL5   

V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-109 6BQ6GT   HORIZONTAL OUTPUT 

  FIRST I- F AMPLIFIER V-110 12AX4   DAMPER 
SECOND I- F AMPLIFIER V-111 *1B3GT   HIGH VOLTAGE RECTIFIER 
THIRD I- F AMPLIFIER V-112 6AU6  SOUND I- F AMPLIFIER 
  VIDEO AMPLIFIER V-113 6AL5  RATIO DETECTOR 

V-114 6C4   AUDIO AMPLIFIER 
VERT. OSC & OUTPUT V-115 6W6  AUDIO OUTPUT AMPLIFIER 

HORIZ ONTAL A. F.C. V-116 20HP4  PICTURE TUBE 

* These tubes may be replaced by removing the cabinet bottom without removing the chassis from the cabinet. Remove 
the high voltage compartment shield to replace V-111. 

Fig. 117A. Model 1013C, Mahogany 
9291849 

CHASSIS   F1200D 

RUN NUMBER   1 

GENERAL SPECIFICATIONS 

ANTENNA  EXTERNAL OR BUILT IN 
SILVER VORTEX 

ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING  12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PIX TUBE 
SPEAKER  8" ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM  4.5 MC 
CABINET FINISH  MAHOGANY 
PICTURE TUBE 17" RECTANGULAR GLASS 

WITH ELECTROSTATIC FOCUS 
TV TUNER  1C1376 CASCODE 

TUBE COMPLEMENT 
V-1 * 6BZ7 or 6BQ7  R- F AMPLIFIER 
V-2 *6J8   OSCILLATOR/MIXER 
V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 6SN7GT  SYNC CLIPPER 
V-106 12BH7  VERT OSC. & OUTPUT 
V-107 6AL5  HORIZONTAL A.F.C. 

V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-109 6BQ6GT   HORIZONTAL OUTPUT 
V-110 12AX4   DAMPER 
V-111 *1B3GT  HIGH VOLTAGE RECTIFIER 
V-112 6AU6   SOUND I- F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 6W6   AUDIO OUTPUT AMPLIFIER 
V-116 17HP4  PICTURE TUBE 

* These tubes may be replaced by removing the cabinet bottom without removing the chassis from the cabinet. Remove 
the high voltage compartment shield to replace V-111. 

Fig. 121A. Model 1027C, Mahogany 

92%1850 

Fig. 119A. Model I022C, Mahogany 

TUBE COMPLEMENT 

V-1 * 6BZ7 or 613Q7   R- F AMPLIFIER 
V-2 * 616  OSCILLATOR/MIXER 
V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I-F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 6SN7GT  SYNC CLIPPER 
V-106 12BH7 VERT. OSC. & OUTPUT 
V-107 6AL5  HORIZONTAL A.F.C. 

V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-109 6BQ6GT  HORIZONTAL OUTPUT 
V-110 12AX4   DAMPER 
V-111 * 1B3GT   HIGH VOLTAGE RECTIFIER 
V-112 6AU6  SOUND I- F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 6W6  AUDIO OUTPUT AMPLIFIER 
V-116 20HP4.  PICTURE TUBE 

• These tubes may be replaced by removing the cabinet bottom without removing the chassis from the cabinet. Remove 
the high voltage compartment shield to replace V-111. 

CHASSIS  G1200D 

RUN NUMBER   1 

GENERAL SPECIFICATIONS 
ANTENNA  EXTERNAL OR BUILT IN 

SILVER VORTEX 
ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING  12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PIX TUBE 
SPEAKER. ./11.2.7.0 ....... 8" ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INT ER CA RFUE R SOUND SYSTEM  4.5 MC 
CABINET FINISH  MAHOGANY 
PICTURE TUBE   20" RECTANGULAR GLASS 

WITH ELECTROSTATIC FOCUS 
TV TUNER  1C1376 CASCODE 

92X1851 SPEAKER .... iozec 61" ELECTRODYNAMIC 

TUBE COMPLEMENT 

V-1 *6BZ7 or 6BQ7   R- F AMPLIFIER 
V-2 * 616   OSCILLATOR/MIXER 
V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 12SN7GT  SYNC CLIPPER 
V-106 12BH7  VERT. OSC. & OUTPUT 
V-107 6AL5  HORIZONTAL A.F.C. 

V-108 6SN7GT HORIZONTAL OSCILLATOR 
V-109 25BQ 6GT  HORIZONTAL OUTPUT 
V-110 12AX4   DAMPER 
V-111 '1B3GT  HIGH VOLTAGE RECTIFIER 
V-112 6AU6  SOUND I- F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 25L6GT/G.. AUDIO OUTPUT AMPLIFIER 
V-116 20HP4.  PICTURE TUBE 

The 1B3GT tube may be replaced by removing the cabinet bottom 
removing the chassis from the cabinet. 

and the high voltage compartment shield without 

CJohn F. Rider 
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92X1880 Fig. 141A. Model 1063C. Mahogany 
Fig. 139A. Model 1062C, Mahogany 

92x1891 

CHASSIS   J1200D POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 

RUN NUMBER   1 TUBES  18, INCLUDING PIX TUBE 

GENERAL SPECIFICATIONS 

ANTENNA  EXTERNAL OR BUILT IN 
SILVER VORTEX 

ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING  12 CHANNELS, 2-13 

SPEAKER  8" ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM  4.5 MC 
CABINET FINISH  MAHOGANY 
PICTURE TUBE   21" RECTANGULAR GLASS 

WITH ELECTROSTATIC FOCUS 
TV TUNER  1E1380 CASCODE 

TUBE COMPLEMENT 
V-1 * 6BQ7  R- F AMPLIFIER V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-2 *676   OSCILLATOR/MIXER V-109 6BQ6GT   HORIZONTAL OUTPUT 
V-101 6CB6  FIRST I- F AMPLIFIER V-110 • 12AX4   DAMPER 
V-102 6CB6  SECOND I- F AMPLIFIER V-111 * 1B3GT   HIGH VOLTAGE RECTIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER V-112 6AU6  SOUND I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER V-113 6AL5  RATIO DETECTOR 
V-105 6SN7GT  SYNC CLIPPER V-114 6C4   AUDIO AMPLIFIER 
V-106 12BH7  VERT. OSC & OUTPUT V-115 6W6   AUDIO OUTPUT AMPLIFIER 
V-107 6AL5   HORIZONTAL A.F.C. V-116 21MP4  PICTURE TUBE 

* These tubes may be replaced by removing the cabinet bottom without removing the chassis from the cabinet. Remove 
the high voltage compartment shield to replace V-111. 

CHASSIS   P1200D 

RUN NUMBER   1 

GENERAL SPECIFICATIONS 

POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PIX TUBE 
SPEAKER 64" ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 

ANTENNA  EXTERNAL OR BUILT IN CABINET FINISH  BROWN ,EBONY PLASTIC 
SILVER VORTEX PICTURE TUBE   17" RECTANGULAR GLASS 

ANTENNA INPUT IMPEDANCE   300 OHMS WITH ELECTROSTATIC FOCUS 
TUNING  12 CHANNELS, 2-13 TV TUNER  1C1345 PENTODE 

82X1813 

Fig. 123A. Model 10511): Ebony 

TUBE COMPLEMENT 

V-1 6BC5   R- F AMPLIFIER 
V-2 676   OSCILLATOR/MIXER 
V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 12SN7GT  SYNC CLIPPER 
V-106 12BH7  VERT. OSC. & OUTPUT 
V-107 6AL5 HORIZONTAL A. F.C. 

V-108 6SN7GT HORIZONTAL OSCILLATOR 
V-109 25BQ6GT.   HORIZONTAL OUTPUT 
V-110 12AX4  DAMPER 
V-111 IR3GT. . HIGH VOLTAGE RECTIFIER 
V-112 6AU6  SOUND I- F AMPLIFIER 
V-113 6AL5  RATIO DETECTOR 
V-114 6C4  AUDIO AMPLIFIER 
V-115 25L6GT/G   AUDIO OUTPUT AMPLIFIER 
V-116 17HP4  PICTURE TUBE 

CHASSIS   R1200D 

RUN NUMBER   1 

GENERAL SPECIFICATIONS 

ANTENNA  EXTERNAL OR BUILT IN 
SILVER VORTEX 

ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING   12. CHANNELS, 2-13 

Fig. 127A. Model 1053P, Mahogany 
92%1E178 

POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PIX TUBE 
SPEAKER 64" ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 
CABINET FINISH  BLONDE , MAHOGANY 
PICTURE TUBE   21" RECTANGULAR GLASS 

OR METAL WITH ELECTROSTATIC FOCUS 
TV TUNER  1C1345 PENTODE 

Fig. 129A. 

TUBE COMPLEMENT 
V-1 6BC5   R- F AMPLIFIER 
V-2 6J6   OSCILLATOR/MIXER 
V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 12SN7GT  SYNC CLIPPER 
V-106 12BH7  VERT. OSC. & OUTPUT 
V-107 6AL5   HORIZONTAL A.F.C. 

92%1875 

Model 1054P, Blonde 

V-108 6SN7GT  
V-109 25BQ6GT  HORIZONTAL OSCILLATOR 

HORIZONTAL OUTPUT 
V-110 12AX4   DAMPER 
V-111 * 1B3GT   HIGH VOLTAGE RECTIFIER 
V-112 6AU6   SOUND I- F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 25L6GT/G .. AUDIO OUTPUT AMPLIFIER 
V-116 21FP4A or 21MP4  PICTURE TUBE 

* These tubes may be replaced by removing the cabinet bottom without removing the chassis from the cabinet. Remove 
the high voltage compartment shield to replace V-1.11 6
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Fig. 13M. Model 1055C, Mahogany 

92X1878 

Fig. 135A. Model 1060C, Mahogany 

CHASSIS   T1200D 

RUN NUMBER   1 

GENERAL SPECIFICATIONS 

ANTENNA  EXTERNAL OR BUILT IN 
SILVER VORTEX 

ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING  12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 

TUBES  18, INCLUDING MX TUBE 
SPEAKER 8" 6e ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 
CABINET FINISH  BLONDE . MAHOGANY 
PICTURE TUBE   21 - RECTANGULAR METAL 

WITH ELECTROSTATIC FOCUS 
92XI876 TV TUNER  1C1376 CASCODE 

Fig. 133A. Model 1056C, Blonde• 

Fig. 137A. Model 1061C, Blonde 

TUBE COMPLEMENT 
V-1 * 6BZ7 or 6BQ7  R- F AMPLIFIER V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-2 *6J6   OSCILLATOR/MIXER V-109 6BQ6GT   HORIZONTAL OUTPUT 
V-101 6CB6  FIRST I- F AMPLIFIER V-110 12AX4   DAMPER 
V-102 6CB6  SECOND I- F AMPLIFIER V-111 •1B3GT   HIGH VOLTAGE RECTIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER V-112 6AU6   SOUND I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER V-113 6AL5   RATIO DETECTOR 
V-105 6SN7GT  SYNC CLIPPER V-114 6C4   AUDIO AMPLIFIER 
V-106 12BH7  VERT. OSC. & OUTPUT V-115 6W6   AUDIO OUTPUT AMPLIFIER 
V-107 6AL5   HORIZONTAL A.F.C. V-116 21MP4 PICTURE TUBE 

• These tubes may be-replaced by removing the cabinet bottom without removing the chassis from the cabinet. Remove 
the high voltage compartment shield to replace V-111. 

9281935 

Fig. 145A. Model 1058U, Mahogany Brown. 

CHASSIS T1200D, Y1200D, Z1200D 

CHASSIS   Y1200D 

RUN NUMBERS   1, 2, 3, 4, & 5 

GENERAL SPECIFICATIONS 

VHF & UHF ANTENNAS . . . EXTERNAL OR BUILT IN 
VHF & UHF ANT. INPUT IMPEDANCE . . . 300 OHMS 
VHF TUNING   12 CHANNELS, 2-13 
UHF TUNING   69 CHANNELS, 14-83 
POWER SUPPLY  110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES   19 INCLUDING PIX TUBE 
SPEAKER  6e ELECTRODYNAMIC 
PICTURE CARRIER IF   45.75 MC 
SOUND CARRIER IF  41.25 MC 
INTERCARRIER SOUND SYSTEM  4.5 MC 
CABINET FINISH  MAHOGANY BROWN PLASTIC 
PICTURE TUBE  17" RECTANGULAR GLASS 

WITH ELECTROSTATIC FOCUS 
VHF TUNER  1E1483 CASCODE 16 POSITION 
UHF TUNER. .. 1E1484 WITH SILICON DIODE MIXER 

TUBE COMPLEMENT 
V-1 6BZ7   VHF R-F AMPLIFIER 
V-2 6X8   VHF OSCILLATOR/MIXER 
V-101 6CI36   FIRST I-F AMPLIFIER 
V-102 6CB6   SECOND I-F AMPLIFIER 
V-103 6CB6   THIRD I-F AMPLIFIER 
V-104 6AH6   VIDEO AMPLIFIER 
V-105 6SN7GT  SYNC CLIPPER 
V-106 12BH7  VERT. OSC. 81 OUTPUT 
V-107 6AL5   HORIZONTAL A.F.C. 
V-108 6SN7GT   HORIZONTAL OSCILLATOR 

V-109 13BQ6GT 
V-110 12AX4 
V-111 1B3GT 
V-112 6AU6  
V-113 6AL5   
V-114 8C4   
V-115 8W6 AUDIO OUTPUT AMPLIFIER 
V-116 17HP4   PICTURE TUBE 
V-301 8AF4  UHF OSCILLATOR 

HORIZONTAL OUTPUT 
DAMPER 

  HIGH VOLTAGE RECTIFIER 
SOUND I-F AMPLIFIER 

RATIO DETECTOR 
AUDIO AMPLIFIER 

92X1879 

CHASSIS   Z1200D 

RUN NUMBERS   1, 1A, 2, 3, 4, & 5 

GENERAL SPECIFICATIONS 

VHF & UHF ANTENNAS   EXTERNAL OR BUILT IN 
VHF 8/ UHF ANT, INPUT IMPEDANCE   300 OHMS 
VHF TUNING  12 CHANNELS, 2-13 
UHF TUNING  69 CHANNELS, 14-83 
POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT  145 WATTS 
TUBES  19 INCLUDING FIX TUBE 
SPEAKER  61" ELECTRODYNAMIC 
PICTURE CARRIER IF   45-75 MC 
C$UND CARRIER IF  41.25 MC 
.NTERCARRIER SOUND SYSTEM  4.5 MC 
CABINET FINISH  WOOD MAHOGANY 
PICTURE TUBE  21" RECTANGULAR METAL 

WITH ELECTROSTATIC FOCUS 
VHF TUNER 1E1483 CASCODE 16 POSITION 

92'1934 UHF TUNER  1E1484 WITH SILICON DIODE MIXER 

Fig. 143A. Model I057U, Mahogany. 

TUBE COMPLEMENT 
V-1 *6BZ7   R- F AMPLIFIER 
V-2 4.6X8   OSCILLATOR/MIXER 
V-101 6CB6   FIRST I- F AMPLIFIER 
V-102 6CB6.   SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 6SN7GT  SYNC CLIPPER 
V-106 12BH7 VERT. OSC. & OUTPUT 
V-107 6AL5  HORIZONTAL A.F.C. 
V-108 6SN7GT HORIZONTAL OSCILLATOR 

V-109 6BQ6GT 
V-110 12AX4   DAMPER 
V-111 *1B3GT   HIGH VOLTAGE RECTIFIER 
V-112 6AU6  SOUND I- F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4  AUDIO AMPLIFIER 
V-115 6W6  AUDIO OUTPUT AMPLIFIER 
V-116 21MP4   PICTURE TUBE 
V-301 6AF4   UHF OSCILLATOR 

. ...... HORIZONTAL OUTPUT 

• These tubes may be replaced by removing the cabinet bottom without removing the chassis 
the high voltage compartment shield to replace V-111. 

from the cabinet. Remove 
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CHASSIS IDENTIFICATION 
A chassis stamp, located on the right side of the rear apron of the chassis, provides the necessary information to 
identify the chassis and thereby determine the applicable service data and schematic diagram. The first letter of this 
chassis stamp indicates the chassis type and the number with letter suffix designates the chassis series. A production 
run number is stamped directly below or to one side of the chassis identification stamp. At the start of production, 
chassis are stamped RUN 1. Whenever a major production change is made in the chassis, the run number changes to 
the next higher number. 

300 OHM 
UHF ANT 

CHASSIS NO. MODELS CHASSIS MAY BE USED IN 

A1200D, K1200D or W1200D 1010P, 1012P 

D1200D. L1200D or X1200D 1021P, 1026P 

F1200D 1013C 

G1200D 1022C, 1027C 

J1200D 1062C, 1063C 

P1200D 1051P, 1052P 

fil200D 1053P, 1054P 

T1200D 1055C, 1056C, 1060C, 1061C 

Y1200D (with UHF) 1058-U 

Z1200D (with UHF) 1057-U 

300 OHM 

VHF ANT. 

UHF 

TUNER 

V 

1 

AUDIO I • F 

AMP 

V - 112 

4  

AUDIO 
AMP 

V-114 

4 

- - 

SYNC 

CLIPPER 

V-105 

VERTICAL 

OSC. 

1/2  V-106 

AUDIO 

OUTPUT 
V- I15 

0 

4  

SPEAKER 

1 VIDEO AMP tor 
V-104 

VERTICAL 

AMP 

1/2 V-I06 

j j 

PICTURE 

TUBE 

V - 116 

HORIZ. 

AFC OSC. 8 DAMPER 

ak 

HORIZ. HORIZ. AMP. 

V-108 V- I09 V-110 V-107  

Fig. 72A. Block Diagram of a Typical Chassis 

H. V. RECT. 

V - 11 I 

COMPARISON OF 1200 SERIES CHASSIS 

The A1200D may be considered the basic chassis in the series 1200 chassis. The D, F, G, J, K, L, P, R, T, W, X, y 
and Z1200D chassis are all based on the A1200D chassis with any one or more of the, modifications shown on the follow-
ing pages. See chart below for modifications used in any particular chassis. 

COMPARISON CHART FOR 1200 SERIES 

CHASSIS 
PIX TUBE SIZE 

See 
Modification I 

HEATER CIRCUIT 
See 

Modification IV 

TUNER TYPE 
See 

Modification VII 

MODIFICATIONS USED 
and/or 

NOTES FOR RUN 1 

A1200D 17" glass Series -parallel IC1345 Pentode Basic 1200 series chassis. 

D1200D 20" glass Series-parallel 1C1345 Pentode I except step D & II 

F1200D 17" glass Transformer 1C1376 Cascode II, III, IV, V1 & VII 

G1200D 20" glass Transformer IC1376 Cascode I, II, IV, VI 8z VII 
On some chassis, R-181 is 270,000 
ohms and R-194 value is 100,000 
or 120,000 ohms. 

3.1200D 21" metal Transformer 1E1380 Cascode I, N, VI, VII, DC, X, XI, XII 81 XIV* 

K1200D 17" glass Transformer 1C1345 Pentode IV & V 

L1200D 20" glass Transformer 1C1345 Pentode I except step D, II, N & V 

P1200D 17" glass Series-parallel IC1345 Pentode VI, IX & X 

R1200D 21" metal or glass Series-parallel 1C1345 Pentode I, VI, VIII, IX, X, & XIV* 

T1200D 21" metal Transformer 1C1376 Cascode I, IV, VI, VII, VIII, DC, X, XII 81 XIV* 

W1200D 17" glass Series-parallel 1C1345 Pentode II & VI 

X1200D 20" glass Series-parallel 1C1345 Pentode I, H & VI 

Y1200D 17" glass Transformer 1E1483 VHF Cascode 
81 1E1484 UHF 

N, VI, DC, X, XIII & XIV 
* 

Z1200D 21" metal Transformer 1E1483 VHF Cascode 
81 1E1484 UHF 

I, N, VI, VIII, IX, X,• XII, XIII 
& XIV • * 

* Modification XIV will be found only in J, R, 8z T1200D chassis which have a RUN IA chassis stamp. 

• Only Run lA and later Z1200D chassis have modifications X and XIV. 

*See page 33 for changes in Runs 2, 3, 4 and 5 of the Y1200D and Z1200D UHF chassis. 
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CHASSIS 1200D Series 

COMPARISON OF 1200 SERIES CHASSIS (Cont.) 

LIST OF MODIFICATIONS 

MODIFICATION I 

To change from a 17 inch to a 20 or 21 inch picture tube the following changes are made: 

LOCATION OF CHANGE CHANGE MADE 

A. High side of Horizontal Hold control 82,000 ohms, 4 watt resistor (R-178) added. 

B. Plate (pin 2) circuit of Horizontal 
Oscillator 

220,000 ohms, 1- watt resistor (R-179) added. 

C. Plate supply decoupling of Horizontal 
Oscillator (pin 2) 

.1 rnfd., 600 v. paper capacitor (C-162) added. 

D. Plate supply decoupling of Horizontal 
Oscillator (pin 2) 

120,000 ohms, 4 watt resistor (R-156) replaced by 

180,000 ohms, 4 watt resistor ( R-194). The bottom of R-194 
is returned to terminal 1 of T-109. 

E. Plate (pin 2) circuit of Horizontal 
Oscillator 

4700 ohms, -I watt resistor (R-157) replaced by 
8200 ohms, 4 watt resistor (R-180). 

F. Plate (pin 2) circuit of Hor izontal 
Oscillator 

470 mmf. silver mica capacitor (C-145) replaced by 
390 mmf. silver mica capacitor (C-163). 

G. Horizontal Output stage grid coupling 5000 mmf. disc ceramic capacitor (C-146) replaced by 
560 mmf. silver mica capacitor (C-164). 

H. Horizontal Output stage grid leak 330,000 ohms, 4 watt resistor (R-158) replaced by 
390,000 ohms, 1- watt resistor (R-181). 

I. Horizontal Output stage screen bypass .047 mfd., 400 v. paper capacitor (C-165) added 

J. Horizontal Output stage screen 
resistor 

10,000 ohms, 2 watts resistor ( R-182) added. 

K. Horizontal Output stage output trans- 
former 

Horizontal output transformer T-106 ( 55D193) replaced by 
T-109 (55D197). 

L. Servo Loop feedback from Horizontal 
Output to AFC tube 

Two 150,000 ohms, 1 watt resistors (R-151 8.1 R-152) series con-
nected replaced by 33,000 ohms, 1 watt resistor (R-177). 

M. Series capacitor in doubler power 
supply 

140 mfd., 150 v. electrolytic capacitor (C-135) replaced by 
200 mfd., 150 v. electrolytic capacitor ( C-161). 

N. 
. 
Audio voltage amplifier cathode 
resistor 

1500 ohms, 4 watt resistor (R-169) replaced by 
1200 ohms, 4 watt resistor (R-176) 

O. Speaker Speaker with field coil resistance of 85 ohms replaced by 
speaker with field coil resistance of 61 ohms 

MODIFICATION II 

The 75 mmf., 500 V. ceramic capacitor (C-142) connected from plate pin 5 
V-108, is replaced by a 100 mmf., 500 v. silver mica capacitor ( C-170). Some chassis have neither C-142 or 
C-170. The 100 mmf. capacitor, C-170, is the preferred capacitor. 

MODIFICATION III 

to ground of the Horizontal Oscillator, 

The horizontal inteFating network in the grid circuit (pin 4) of the Horizontal Oscillator is changed as follows: 
A. 4.7 megohms, watt resistor (R-149) is replaced by 470,000 ohms, -1 watt resistor ( R-189). 
B. . 003 mfd., 400 v. paper capacitor (C-139) is replaced by . 005 mfd., 400 v. paper capacitor ( C-167). 
C. . 01 mid., 400 v. paper capacitor (C-141) is replaced by . 05 mfd., 400 v. paper capacitor (C-168). 

MODIFICATION IV 

To replace series parallel heater arrangement with a heater transformer the following ,ihanges are made: 

LOCATION OF CHANGE CHANGE MADE 

A. Between power line and Damper 
heater pin 8 

190 ohms cold/19 ohms hot, 5 watts negative temperature coefficient 
resistor ( R-143) deleted. 

B. Heater string shunt 80 ohms, 10 watts, 5% resistor (R-144) deleted. 
C. Heater string shunt 42 ohms, 3 watts, 5% resistor (R-145) deleted. 
D. Heater string choke Air core r-f choke (L-113) deleted. 
E. First I.F. Amplifier heater bypass 4000 mmf. dual disc ceramic capacitor (C-104) deleted. 
F. Ratio Detector heater bypass 5000 mmf. disc ceramic capacitor ( C-106) deleted. 
G. Video Amplifier heater bypass 5000 mmf. disc ceramic capacitor ( C-158) deleted. 
H. 4.5 MC Amplifier heater bypass 5000 mmf. disc ceramic capacitor (C-159) deleted. 
I. Heater transformer Auto transformer T-110 (52C258) added. 
J. Sync. Clipper V-105 12SN7GT tube replaced by 6SN7GT tube. 
K. Horizontal Output V-109 25BQ6GT tube replaced by 6BQ6GT tube. 
L. Audio Output V-115 25L6GT tube replaced by 6W6 tube. 
M. Audio Output tube socket wiring Cathode pin 8 connected directly to heater pin 7 to place both heater 

and cathode at the same potential. 

MODIFICATION V 

LOCATION OF CHANGE CHANGE MADE 

A. Integrating network in Vert. Osc. 
grid circuit 

22,000 ohms, -1 watt resistor ( R-133) replaced by 
47,000 ohms, 4 watt resistor (R-183). 

B. AGC divider network in Sync. Clip. 
plate circuit 

3300 ohms, 1 watt resistor (R-132) replaced by 
2200 ohms, t watt resistor (R-184). 

C. Horizontal Oscillator cathode 
resistor 

1200 ohms, ï watt resistor (R-153) replaced by 
1500 ohms, 1 watt resistor (R-185). g 

D. Horizontal Oscillator plate circuit 
(pin 2) 

4700 ohms, watt resistor (R-157) replaced by 
8200 ohms, 4 watt resistor (R-180). 

E. Horizontal Oscillator plate circuit 
(pin 2) 

470 mmf. silver mica capacitor (C-145) replaced by 
390 mmf. silver mica capacitor ( C-163). 

F. Horizontal Oscillator Adjustment Test point ® removed and the Horizontal Oscillator Adjustment 
procedure changed. See page 1952-78. 

MODIFICATION VI 

This modification is composed of MODIFICATION V plus the following changes: 

LOCATION OF CHANGE CHANGE MADE 

A. Sync. Clipper plate circuit (pin 2) 680,000 ohms, 4 watt resistor (R-127) replaced by 
1.2 megohms,4 watt resistor ( R-190). 

B. Sync. Clipper grid leak (pin 4) 22,000 ohms, i watt resistor (R-130) replaced by 
47,000 ohms, -1-- watt resistor (R-191). 

C. High side of Horizontal Hold 
control 

82,000 ohms, i watt resistor (R-178) added. 

D. Sync. Clipper plate (pin 5) circuit 
supply 

10,000 ohms, 1 watt resistor ( R-192) added. 

E. Sync. clipper plate (pin 5) circuit 
supply 

22,000 ohms, 1 watt resistor (R-193) added. 

F. Sync. Clipper plate (pin 5) circuit 
supply 

10 mfd., 150 v. electrolytic capacitor ( C-169) added. 

G. AGC Control Switch Switch S-102 (60B500) replaced by S-103 (60B507). 
H. AGC Control Switching 22,000 ohms, 1 watt resistor (R-188) added. 

MODIFICATION VII 

To use a 1C1376 Cascode tuner in place of the 1C1345 Pentode tuner the following changes are made: 

A. The 1C1345 Pentode tuner is removed and replaced by the 1C1376 Cascode tuner. These two tuners do not 
have the same terminal connections. Refer to schematic diagram. The 1C1376 Cascode tuner may be used 
only with chassis which have a heater transformer. 

B. A wire to supply 260 volts d-c is added between tuner terminal 4 of the Cascode tuner and the junction of 
R-120 (33,000 ohms, 1 watt, the video amplifier screen resistor) and the 260 volt "B" supply. 

MODIFICATION VIII 

Whenever the picture tube used has a metal cone which eliminates the high voltage filter capacitor built into 
tubes with an outer aquadag coating, C-166 (500 mmf. 20,000 volts) is required between pin 7 and ground of the 
1B3GT high voltage rectifier. Resistor R-210 ( 1 megohm 1 watt) was added in series with the anode lead on 
some chassis with metal cone picture tubes. 
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MODIFICATION IX 

A. A deeper chassis with a depth of 3 3/4" instead of 3" is used. 
B. The tuner, three i-f amplifiers, video detector, video amplifier, 4.5 MC amplifier and the ratio detector are 

mounted on a separate sub-chassis. 
C. Test socket SO- 101 is deleted. 
D. The 6C4 audio amplifier tube, V-114, is moved to a new location slightly forward and to one side of the 

vertical output transformer. 

MODIFICATION X 

The horizontal stabilizer coil L-108 ( 55BI536) is replaced by coil 51B1642 and its mounting plate 63A902. When 
coil 51B1642 is used for L-108, plate 63A902 must also be used and either C-142 (75 mmf.) or C-170 ( 100 mmf.) 
connected between pin 5 of the horizontal oscillator and ground is deleted. Coil 51B1642 is preferred. However, 
the 55B1536 coil will be found in some chassis. Use coil 51B1642 and plate 63A902 for replacement purposes. 

MODIFICATION XI 

To use a 1E1380 Cascode tuner in place of the 1C1345 Pentode tuner the following changes are made: 

A. The 1C1345 Pentode tuner is removed and replaced by the 1C1380 Cascode tuner. The 1E1380 tuner does 
not have terminal lugs on the back. The wire leads from this tuner must be connected to the correct points 
in the chassis as shown in the schematic diagram. The 1E1380 tuner also requires a supply voltage of 
approximately 250 volts as shown in the schematic diagram. The 1E1380 tuner may be used only with 3 3/4" 
deep chassis which have a heater transformer. 

B. Resistor R-101 ( 100,000 ohms, ; watt) in the A.G.C. bus is not required. 
MODIFICATION XII 

The vertical and horizontal hold cOntrols are moved from the rear apron of the chassis to a removable plate 
mounted on the front apron of the chassis. 

MODIFICATION XIII 

A 16 position VHF Cascode tuner ( 1E1483) is used along with the 1E1484 UHF tuner. At the same time, the i-f 
frequency is shifted to a higher frequency covering.41.25 MC to 45.75 MC instead of 21.75 MC to 26.25 MC. The 
associated circuit changes are easily identified in the schematic diagram by the schematic symbols in the 200 
catagory which were assigned to those components required to make this change in i-f frequency. 

MODIFICATION XIV 

To improve vertical and horizontal sync particularly under extreme fringe area receiving conditions the follow-
ing changes will be found in chassis which have a RUN IA chassis stamp except the Y1200D which has this 
change in RUN 1. 

A. 10,000 ohms, 1- watt resistor (R-124) replaced by 22,000 ohms, watt resistor ( R-195). 
B. 470,000 ohms, watt resistor (R-125) replaced by 220,000 ohms, ; watt resistor (R-196). 
C. 47,000 ohms, watt resistor (R-183) replaced by 33,000 ohms, ; watt resistor (R-197). 
D. 22 mmf. 500 V., ceramic tubular capacitor (C-124)replaced by 47 mmf. 500 V., ceramic tubular 

(C- 172). 
E. 1000 mmf. 500 V., ceramic disc capacitor (C-171) added between pin 5 and ground of the 12AX4 damper 

tube V-110. 

CHANGES FOR RUN 2 OF THE Y1200D & Z1200D CHASSIS 

capacitor 

A 100 ohm; watt resistor (R-2I1) was added in series with the+B bus feeding V-101 and the tuner. 

A 1000 mmf. ceramic disc capacitor (C-176) was added between the power supply side of R-211 and ground. 

A 1000 mmf. ceramic disc capacitor (C-175) was added between the power supply side of R-209 and ground. The 
other side of R-209 is connected to pin 10 of the VHF tuner. 

The UHF input coil in the VHF tuner (L-1 in the schamctics) was made adjustable by either one of two methods.. 
The first method used was to insert a small self-supporting coil in series with the co-axial cable from the UHF 
tuner where it connects to pin 7 of the VHF tuner. This coil was adjusted by spreading or squeezing the turns. 
The next method used consisted of replacing L-1 in the VHF tuner with a coil having an adjustable iron core. 

Capacitor C-308 ( 100 mmf. ceramic tubular) at the UHF tuner end of the co-axial cable between the UHF and 
VHF tuners had an additional 120 mmf. ceramic tubular capacitor connected in parallel with it. The value of 
this additional parallel capacitor was varied in some chassis in order to obtain the desired bandwidth in this 
coupling circuit. If replacement is necessary be sure to use a capacitor with the same value as the one found 
in the chassis. 

CHANGES FOR RUN 3 OF THE Y1200D & Z1200D CHASSIS 

Changes 1 through 5 shown above for the Run 2 changes were incorporated except that in change 4 the only coil 

used for L-1 had an adjustable iron core. 

Heater choke (L-205) was inserted in series with the brown heater lead to the UHF tuner. 

Pin 9 of the VHF tuner was by-passed by a 1000 mmf. ceramic disc capacitor C-178. 

4. The position of R-207 ( 100 ohms 1 watt) was changed so that the plate current for the VHF tuner, V-101 and 
V-102 flows through it instead of the plate current for V-103 plus the VHF tuner, V-101 and V-102. 

5. The junction of R-207 ( 100 ohms 1 watt moved in the above step) and R-205 (470 ohms ; watt) was by-passed by 
the addition of capacitor C-177 ( 1000 mmf. ceramic disc). 

6. In the Video Detector circuit the junction of R-116 and R-117 was moved from the junction of C-114, L-102 and 
L-103 to the junction of R-114 and L-103. 

7. Resistor R-212 ( 10,000 ohms ; watt) was added to the AGC circuit for V-101 and V-102. 

CHANGES FOR RUN 4 OF THE Y1200D & Z1200D CHASSIS 

1. Run 4 for both of these chassis is the same as the Run 3 chassis except that the video peaking coil L-107 and 

resistor R-123 on which L-107 is wound are replaced by a wire jumper. 

CHANGES FOR RUN 5 OF THE Y1200D 8i Z1200D CHASSIS 

A. In the grid circuit (pin 1) of V-105 resistor R-195 ( 22,000 ohms, 1 watt) is replaced by R-124 ( 10,000 ohms, 1 watt) 
and R-196 (220,000 ohms, ; watt) is replaced by R-125 (470,000 ohms, 1 watt). 

B. In the plate circuit (pin 2) of V-105 resistor R-190 ( 1.2 megohms, ; watt) is replaced by R-213 (820,000 ohms, 
1 watt). 

C. In the grid and cathode circuits of V-105 (pins 1 Rd 3) capacitor C-172 (47 mmf.) is replaced by C-124 (22 mmf.). 

D. In the plate circuit of V- 106A (pin 1) resistors R-136 (3300 ohms, ; watt) and R-137 ( 1800 ohms, ; watt) are 
transposed so that R-136 goes to ground and R-137 connects to C-I30 and C-131. The junction of the two resistors 
connects as before. 

E. In the plate circuit of V-104 (video amp.) peaking coil L-107 and resistor R-123 on which it is wound is added to 
the circuit in series with the power supply and R-121. 

F. 

G. 

H. 

I. 

In the Servo Loop feedback from the horizontal output to the AFC tube (V-107 pins 5 ed 7), capacitor C-140 (. 001 
mfd. 1000 V. molded tubular) is replaced by two . 01 mfd. ceramic disc capacitors (C-179 & C-180). 

Capacitor C-181 ( 1000 mmf. 500 V., ceramic disc) was added between the positive terminal of C- 119A (200 mfd. 
150 V., electrolytic) and ground. 

A shield was placed over the bottom of the video detector transformer T-203. 

The i-f output coupling circuit of the 1E1484 or 1E1659 UHF tuner was changed at the factory as shown in the 
following partial schematics: 
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CHASSIS 1200D Series 

Fig. 73C. Improper Height 
Control Setting 

SERVICE ADJUSTMENTS 
Note: The controls whose adjustment is outlined below are all located on the rear apron of the chassis with the excep-
tion of the centering device which is located on the neck of the picture tube. The sequence of "SERVICE ADJ1JST-
MENTS" outlined herein is suggested as a convenient method of approach and is not an arbitrary procedure. Variations 
of the procedure are permitted to obtain the desired final results. The operating controls, located on the front panel, 
should be set for as good a pattern as possible before making any of the following adjustments. 

Fig. 73A. Improper Hold Control Adjustments 

VERTICAL AND HORIZONTAL HOLD CONTROLS - These two controls should be adjusted until a single steady picture 
obtained. With average signal strength it should be possible to switch from one active channel to another without 
losing sync when these two controls are properly adjusted. These two controls will be found on the front apron of 

6. some chassis. 

7. 

Fig. 73B. Improper Centering Adjustments 

CENTERING - Place the horizontal centering control, located on the rear apron of the chassis, in the approximate center 
of the range over which it may be rotated. Rotate the two ring magnets of the centering device around the neck of the 
picture tube until the picture is properly centered. Each ring magnet is provided with an ear for making this adjust-

ment. The centering device should contact the rear of the deflection yoke. A slight readjustment of the ion trap may 
be necessary after adjusting the centering device. The horizontal centering control may now be adjusted as required 
for a fine adiustment of the horizontal picture centering. 

Fig. 73D. Improper Vertical Linearity 
Control Setting 

HEIGHT CONTROL AND VERTICAL LINEARITY ADJUSTMENT - A test pattern will be required for the proper adjustment 

of these two controls. The height control has a pronounced effect on the overall picture height and at the same time the 
adjustment of this control will expand or contract the top of the picture more than the bottom. The vertical linearity 
control will affect the height somewhat but will have a more pronounced effect on the bottom portion of the picture. The 
Interaction between these two controls makes it necessary to adjust both for proper picture height and vertical linearity. 

A.G.C. CONTROL SWITCH - The A.G.C. control switch should be adjusted for the best average performance on all 
active channels. 

With this switch set in the 0-10 MILE position (counterclockwise) maximum AGC voltage is applied to the tuner. The 
video amplifier will not be overloaded by strong signals. 

With this switch set in the OVER 30 MILES position (clockwise) minimum AGC voltage is applied to the tuner. Snow in 
the picture will be at minimum when the switch is in this position under weak signal or fringe area receiving condi-
tions. If the AGC control switch is left in this position in areas where strong signals are received, poor picture 
quality will result along with a probable intercarrier buzz in the speaker. In some cases the sync pulses will be 
clipped and trouble will be encountered which will appear like a loss of sync unless this switch is properly adjusted. 

WIDTH CONTROL - The width control should be adjusted until the picture fills the screen horizontally. Rotating this 
control in the clockwise direction will increase picture width while counterclockwise rotation will decrease picture 
width. 

BRIGHTNESS CONTROL - This control should be adjusted in any given location for the best average picture from the 
various active channels which may be received. 

FOCUS CONTROL - Adjust this control until the fine horizontal lines which make up the picture are clearly visible. 
Use the lines in the center portion of the picture for this adjustment. 

HUM ADJUSTMENT - A small rheostat will be found mounted on the frame of some of the speakers. Adjust this 
rheostat with a small screw driver for minimum audible hum in the speaker. 

PICTURE TUBE REMOVAL 
1. Remove the chassis from the cabinet. Note that on chassis with the horizontal and vertical hold controls on the 

rear apron the knobs on the control shafts and the A.G.C. control switch must be removed before the cabinet back 

may be removed. These are push-on type knobs. 

2. Insure the discharge of the high voltage power supply by disconnecting the anode plug and shorting it to the 
chassis. Also short the anode socket or metal cone of the picture tube to the chassis. 

3. Remove the picture tube socket from the base of the tube. 

4. Slip the ion trap and the centering device from the neck of the tube. On some chassis, the centering device is an 
integral part of the deflection yoke assembly. 

5. Carefully remove the rear support tension spring on each side of the picture tube. If a glass cone picture tube is 
is 

involved, remove the metalized paper picture tube shield and ground by unhooking the springs on each side and the 
hook on the top center of the picture tuoe mounting strap. 

Remove the mounting strap from the front rim of the picture tube. 

Lift the front of the picture tube just far enough to clear the front mounting brackets and slip the tube forward 
until the neck is clear of the deflection yoke and the rubber collar. Use a slight twisting pull to break the cone of 
the tube from the rubber collar if the two are stuck together. Loosen the deflection yoke adjustment screw if 
required for clearance when raising the front of the picture tube over the front mounting brackets. 

CAUTION - IF THE TUBE FAILS TO SLIP OUT EASILY, INVESTIGATE AND REMOVE THE CAUSE OF TROUBLE. 
DO NOT USE FORCE AS THE NECK OF THE PICTURE TUBE IS EASILY BROKEN. 
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PICTURE TUBE INSTALLATION AND ADJUSTMENT 

Position the tube so that the anode socket is located at the left side of the tube when viewed from the front face. 
A metal cone tube will not have an anode socket but will require the polyethylene mounting ring around the front 
rim of the tube with the joint in the ring on the bottom center of the tube. 

Insert the neck of the tube through the rubber collar and the deflection yoke. Seat the front of the tube on the 
front mounting brackets. The groove in the polyethylene mounting ring fitting over the front mounting brackets 
or the picture tube face resting against the front stop pad will determine the forward position of the tube. Be 
sure that the face of the picture tube rests against the stop pad and not against the bracket for this pad which is 
provided on chassis which use glass cone picture tubes. 

Place the mounting strap around the front of the tube. On metal cone tubes place the 4" rubber strip in the top 
center of the groove in the polyethylene mounting ring. At the same time be sure that the copper anode connector 
strap is inserted under the polyethylene mounting ring on the left side of the picture tube when viewed from the 
front. Be sure the picture tube mounting cushion is placed under the mounting strap for glass cone tubes. 

Tighten the screws on each end of the mounting strap and replace the rear support tension spring on each side of 
the picture tube. On glass cone picture tubes replace the metalized paper picture tube shield and ground with the 
metalized surface next to the tube. The hook in the center of this shield should be hooked over the top center of 
the picture tube mounting strap and the springs on each end should be hooked around the screws on each end of the 
mounting strap. If the replacement glass pix tube does not have an outer aquadag coating it will be necessary to 
install C-166 (500 mmf. 20 KV.). See schematic. This capacitor will already be installed in chassis with metal 

cone picture tubes. 

• Press the deflection yoke firmly forward against the cone of the picture tube and tighten the deflection yoke 

adjusting screw. 

• The picture tube neck should pass through the approximate center of the deflection yoke. If it does not, loosen 
the deflection yoke bracket adjustment screws and reposition the yoke. 

. Slide the centering device over the neck of the tube. This device should be installed directly behind and contact-
ing the deflection yoke with the adjusting ears for the two ring magnets as near to the deflection yoke as possible. 
On some chassis the centering device is an integral part of the deflection yoke assembly. 

Check the ion trap for any marking and slip the trap over the neck of the tube. If the trap is marked with an 

arrow, the arrow should point towards the face of the tube. 

Connect the picture tube anode plug and replace the anode keeper and springs if a glass pix tube is being installed. 

.10. Connect the picture tube socket and turn the receiver on. Don't forget the chassis is "hot" - use an isolation 

transformer. 

11. Turn up the brightness control and set the ion trap for maximum raster brilliance, backing off the brightness 
control as the maximum point is approached. The ion trap must be rotated about the axis of the tube as well as 

shifted along the neck to obtain the proper setting. 

12. Tune in a test pattern and set the focus, brightness and contrast controls for as good a picture as possible. 

13. Check the position and appearance of the test pattern. If it is off center or shadowed at the corners, adjust the 
ears of the centering device by rotating them about the axis of the picture tube until proper centering is obtained. 
An additional horizontal centering control is located on the rear apron of the chassis. This control should be in 
the approximate center of the range over which it may be rotated before adjusting the centering device. 

14. If the lines of the raster are not horizontal or square with respect to the escutcheon, loosen the deflection yoke 
adjustment screw and rotate the deflection yoke until the proper raster position is obtained. Press the deflection 
yoke firmly against the cone of the picture tube and tighten the adjustment screw. 

15. Follow the procedure under "SERVICE ADJUSTMENTS" and make any minor adjustments necessary to obtain 

a properly adjusted pattern. 

HIGH VOLTAGE WARNING 
OPERATION OF THE RECEIVER CHASSIS OUTSIDE OF THE CABINET INVOLVES DANGER OF ELECTRICAL 

SHOCK. USE A POWER LINE ISOLATION TRANSFORMER AND EXERCISE ALL NORMAL HIGH VOLTAGE PRE-

CAUTIONS WHEN WORKING WITH THIS RECEIVER. 
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PICTURE TUBE ANODE HIGH VOLTAGE MEASUREMENT 

The second anode potential for a 17 inch tube will be approximately 11,500 volts and approximately 14,000 volts for a 
20 or 21 inch tube. If it is possible to obtain good picture brilliance, the second anode potential is correct and need 
not be measured. 

The setting of the width control will affect the high voltage on the second anode. If the width control is set for ex-
cessive width, the second anode potential will be low. 

If it is necessary to measure the voltage present on the second anode, a meter specifically designed for high voltage 
measurements should be used. The contrast and brightness controls should be rotated to the minimum position and 
the anode plug should be connected to the tube. Under these conditions the test meter will load the high voltage power 
supply approximately the same amount as the picture tube would during normal operation. 

SAFETY FIRST 

DO NOT USE HAND HELD FLEXIBLE TEST LEADS WHEN MAKING SECOND ANODE HIGH VOLTAGE 
MEASUREMENTS, ANY ACCIDENTAL CONTACT WITH THE HIGH VOLTAGE PRESENT IN THIS CIR-
CUIT MAY CAUSE A SEVERE BURN OR IN SOME CASES 13E FATAL. 
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CHASSIS 1200D Series 

HORIZONTAL OSCILLATOR ADJUSTMENT 
FOR CHASSIS A1200D & X1200D 

If the horizontal hold control fails to restore synchronization, the 
horizontal stabilizer coil (L-108) should be adjusted. Procedure for 
this adjustment is as follows: 

1. Set the brightness control for normal picture brightness and turn 
the contrast control as low as possible with a picture still visible 
on the screen. 

2. Turn the horizontal centering control, located on the rear apron 
of the chassis, full clockwise. The right side of the raster should 
now be visible. If not, reduce the width of the picture by turning 
the width control counterclockwise until the right edge of the raster 
does become visible. 

3. Connect a . 1 mfd. 600 V. tubular capacitor between test point 0 
and the chassis. See Fig. 78E. 

4. Adjust the horizontal hold control for a single steady picture whose 
right edge is approximately I inch to the left of the right edge of 
the raster. See Fig. 78A. 

5. Remove the . 1 mfd. 600 V. capacitor installed in step 3. 

6. Adjust the horizontal stabilizer coil, (L-108) until the right edges 
of the picture and the raster are the same distance apart as they 
were set in step 4. See Fig. 78A. 

7. Readjust the horizontal centering control and the width control for 
normal operation. 

Fig. 78A. Test Pattern for Horizontal 

Stabilizer Adjustment 

TEST POINT 
FOUND ON *8012000 
CHASSIS ONLY 

Fig. 788. Horizontal Oscillator 
Adjustment Point for Chassis 
with Series—Parallel Heaters 

HORIZONTAL OSCILLATOR ADJUSTMENT FOR CHASSIS 
F, G, J, K, L, P, R, T, W, X, Y AND Z1200D 

If the horizontal hold control fails to restore synchronization, the 
horizontal stabilizer coil (L-108) should be adjusted. Procedure for 
this adjustment is as follows: 

1. Set the horizontal hold control in the approximate center of the 
range over which it may be rotated. 

2. Set the channel selector to an active channel and adjust the hori-
zontal stabilizer for a single steady picture. See Fig. 78B or 78C. 

3. Rotate the horizontal hold control full clockwise. The picture may 
or may not remain in sync. If it does, momentarily switch the 
channel selector to another channel and return it to the original 
channel. The picture should now be slightly out of sync. 

4. Rotate the horizontal hold control full counterclockwise. The pic-
ture may or may not remain in sync. If it does, momentaril 
switch the channel selector to another channel and return it to the 
original channel. The picture should now be slightly out of sync. 

L108 
HORIZ. STABILIZER fo I 

Fig. 78C. Horizontal Oscillator 
Adjustment Point for Chassis 
with Heater Transformer 
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When the horizontal stabilizer coil is properly adjusted the results outlined in steps 3 and 4 will be obtained. If the 
correct results are not obtained, repeat steps 2, 3 and 4 until they are. 
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Fig. 798. hear Controls for Chassis A, D. F, G, K. L, P, R, W and X1200D 
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Fig. 79C. Front Controls for Chassis J1200D and 71200D 
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Fig. 79D. Rear Controls for Chassis J1200D and 71200D 
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FM SOUND CHANNEL ALIGNMENT FOR 1200 SERIES CHASSIS 
EQUIPMENT REQUIRED 

Signal generator covering 4 to 30 mc. unmodulated. 

Vacuum tube voltmeter (VTVM). 

Sound alignment test circuit shown in Fig. 80A. 

Power line isolation transformer. 

PROCEDURE 

EIT NNE 100,000 
CONNECT TO PAICA 1/2 W CONNECT HIGH SIDE 
PIN NO. II OF 4--) 

OF VTVM HERE PICTURE TUBE 

I MEG 12134 

1/2 W CRYSTAL GROUND LEAD 

GND OF VTVM 

Fig. 80A. Sound Alignment Test Circuit 

1. Connect all test equipment to a common ground. Connect the TV chassis to this same ground after installing an 
isolation transformer between the power line and the TV chassis. One side of the line cord connects directly to 
the TV chassis and an isolation transformer must be used for safety. 

2. Set the channel selector to any vacant channel and the contrast control at minimum. 

3. Connect the signal generator output through a . 005 mfd. capacitor to terminal 2 of test socket SO-101 shown in 
Figs. 79AA, 79AB, 81A & 81B or test point © shown in schematic diagram. Ground the shield of the generator 
output cable to terminal 1 of the test socket or the chassis. 

9 201116-8 

4. Connect the sound alignment detector circuit and VTVM as shown in Fig. 80A. Adjust the 4.5 mc. generator output 
(unmodulated) to give a 1 volt reading on the VTVM. 

5. Adjust the 4 5 mc. trap adjustment (L-105) at 4.5 mc. for a minimum VTVM reading. 

6. Disconnect the test circuit and connect the VTVM to test terminal (Pin 2 of FM detector, V-113). See sche-
matic diagram. 

7. Adjust the 4.5 mc. amplifier grid adjustment (L-110) and the primary of T-107 (bottom core) at 4.5 mc. for a 
maximum VTVM reading. 

8. Connect the VTVM to test terminal , shown in the schematic diagram. Adjust the secondary of T-107 (top 
core) at 4.5 mc. for the zero reading which occurs between the positive and negative peaks. If the zero reading 
occurs at more than one setting, use the position nearest the top limit of the core. 

9. Shift the signal generator an equal amount on either side of 4.5 mc. and touch up the primary of T-107 (bottom 

core) for approximately equal peaks. Use just enough signal output to obtain one volt peaks for best results. 
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CHASSIS 1200D Series 
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Fig. 818. Top View Alignment Locations for Chassis F. G. K & L1200D 
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I-F AMPLIFIER ALIGNMENT FOR 1200 SERIES CHASSIS 
EXCEPT Y & Z1200D (See Page 48.) 

EQUIPMENT REQUIRED 

SWEEP GENERATOR  
MARKER GENERATOR  
OSCILLOSCOPE  
VACUUM TUBE VOLTMETER (VTVM) 
BIAS SOURCE 
TEST CIRCUIT 
ISOLATION TRANSFORMER 

PROCEDURE 

RCA type WR-59B or equivalent. 
RCA type WR-39C Television Calibrator 
RCA type WO-56A or equivalent. 
RCA type WV-97A or equivalent. 

 Three volt battery. 
 Shown in Fig. 82A. 
 150 watt rating or higher. 

Or equivalent. 

I-F AMPLIFIER ALIGNMENT CHART 

Signal Generator 
Frequency 

(No Modulation) Adjustment Location 
VTVM 

Indication 

25.4 MC T-101 (bottom) See Fig. 81A Maximum 
23.4 MC T-102 (bottom) Under Chassis Maximum 
24.5 MC T-103 (bottom) See Fig. 81A Maximum 
21.75 MC T-102 (top) See Fig. 81A Minimum 
23.4 MC T-102 (bottom) See Fig. 81A Maximum 
24.75 MC *L-101 See Fig. 81A Maximum 
24.75 MC #L-9 See Fig. 81A Maximum 

IMPORTANT - The wax in the end of the coil forms holding the iron core in position may be softened for adjustment 
of the core by means of a heated screwdriver or a small pencil type soldering iron inserted into the wax. Remelt wax 
after adjustment. 

* NOTE: On chassis with the 1E1345 Pentode and 1E1376 Cascode tuners, temporarily connect the series resistor-
capacitor combination shown in Fig. 82A to the tuner test point TP-2 when making this adjustment. On 
chassis with the 1E1380 Cascode tuner, hold the channel selector between channels when making this 
adjustment. 

#NOTE: Temporarily connect the series resistor-capacitor combination shown in Fig. 82A to the grid (pin I) of V-101 
the 6CB6 first i-f amplifier when making this adjustment. 

CONNECT TO 
CHASSIS 

DISC CARBON TO TP-2 OR 
CERAMIC V- I01 PIN I 

Fig. 82A. Test Circuit for I-F Amplifier Alignment 

8. Disconnect the VTVM and marker generator connected in steps 4 and 5. The balance of the set-up should be as 
directed in steps 1, 2, 3 and 6. 

9. Capacitively couple the high side of the sweep generator r-f output to the osc./mixer tube by connecting to the tube 
shield which has been raised above its grounding clips. The ground side of the sweep generator should be connec-
ted to the receiver chassis. Adjust the generator to sweep from 19 to 29 MC. 

10. Loosely couple the high side of the marker generator to the high side of the sweep generator by clipping the marker 
generator r-f lead over the insulation of the sweep generator r-f lead. The ground side of the marker generator 
should be connected to the receiver chassis. 

IMPORTANT - To prevent overloading of the i-f amplifier keep the output of the sweep and marker generators as low 
as possible. The marker generator output should be just high enough to produce visible pips on the pattern. In some 
cases the 21.75 MC pip will not be visible unless the r4, output of the marker generator is increased to overcome the 
attenuation of the 21.75 MC signal by the trap in the top of T-102. 

11. Connect the sweep output terminals on the sweep generator to the input of the horizontal amplifier in the os-
cilloscope. 

1. Connect all test equipment to a common ground. Connect the TV chassis to this same ground after installing an 1 
isolation transformer between the power line and the TV chassis. One side of the line cord connects directly to 
the TV chassis and an isolation transformer must be used for safety. Allow a 15 minute warm up period. 

2. Set the AVC switch on the rear chassis apron to the 0-10 MILE (counterclockwise) position. 

3. Connect the negative side of a 3 volt battery supply to pin 3 of test socket SO-101 or test point ®. Connect the 13. 
positive side of the supply to the TV chassis. 

4. Connect a VTVM to pin 2 of test socket SO-101 or test point © through a 47,000 ohm carbon resistor. Connect the 
ground side of the meter to the TV chassis. 

5. Connect the high side of a marker generator to the shield of the osc./mixer tube. This connection will capacitively 

couple the generator output to the tube. Make sure the shield is ungrounded by raising it above the grounded clips 
that hold it in place. 

6. Set the channel selector to any vacant channel. 

7. Set the marker generator output (unmodulated) for a two volt negative dc reading on the VTVM and adjust the three 

i-f transformers, L-9, and L-101 according to the I- F AMPLIFIER ALIGNMENT CHART shown below. Readjust 
the signal generator output as required to maintain the two volt VTVM reading. 

• 

2. Connect one side of a 47,000 ohm 1/2 watt resistor to test socket, SO- 101, pin 2 or to test point shown in the 
schematic diagrams for chassis which do not have the test socket. Connect the other end of the resistor to the 
high side of the input terminals for the vertical amplifier in the oscilloscope. The scope ground terminal connects 
to the receiver chassis. Keep the scope leads away from the internal chassis wiring, particularly the horizontal 
output section. 

Reduce the r-f output of the sweep generator and increase the gain of the vertical amplifier in the oscilloscope as 
much as possible without introducing an excessive amount of noise on the test pattern. This will prevent over-
loading of the i-f system. 

14. Check the position of the markers shown in Fig. MA. Adjust only the bottom cores of T-101, T-102 and T- 10z for 
a response curve of maximum amplitude with a slightly tilted flat topped appearance as shown in Fig. MA. This 
tilt is required to compensate for the capacitive coupling used for the signal generators. The actual response ob-

tained will be flat when the pattern viewed on the oscilloscope has this tilt. The bottom core of T-103 will pri-
marily control the tilt of this central portion of the curve. 

The bottom core of T-101 should be adjusted to position the 26.25 MC marker in the 50% position shown in Fig.84A. 

The bottom core of T-102 should be adjusted to determine the slope of the curve between 21.75 MC and 23.4 MC 
with the 22.75 MC marker down 50% on the curve as shown in Fig. MA. 

@John F. Rider 
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Under no circumstances should an attempt be made to adjust L-9, L-101 and the 21.75 MC trap in the top of T-102 
by means of an oscilloscope and sweep generator. Maladjustment of these coils does not give a noticeable indica-
tion on the oscilloscope. Align these coils by following the procedure given in steps 1 through 7 only. 

MEASUREMENT OF I-F AMPLIFIER SENSITIVITY 

To determine the i-f amplifier sensitivity, disconnect the r-f output lead from the tuner where it connects to L-101. 
Temporarily connect one side of a . 005 mfd. ceramic or mica capacitor to grid pin 1 of the 6CB6 first i-f amplifier 
tube V-101. Connect the unmodulated r-f output of a marker generator to the other side of the capacitor and the ground 
side of the generator to the TV chassis. Set the marker generator to 24.75 MC. Connect a VTVM as directed in step 4 
of the alignment procedure. The three volt battery must be removed. If a generator output of 200 to 400 microvolts 
produces a 1 volt reading on the VTVM, the i-f amplifier sensitivity is normal. 

TELEVISION CHANNELS vs. CARRIER, OSCILLATOR AND I-F FREQUENCIES 

Channel Channel 
No. Freq. (mc) 

Picture 
Carrier 

Freq. (mc) 

Sound 
Carrier 

Freq. (mc) 

Receiver 
Osc. 

Freq. (mc) 

Picture Sound 
I- F I- F 

Freq. (mc) Freq. (mc) 

Picture I- F 
less 

Sound I- F (mc) 

2 54-60 55.25 59.75 81.5 

3 60-66 61.25 65.75 87.5 

4 66-72 67.25 71.75 93.5 

5 76-82 77.25 81.75 103.5 

6 82-88 83.25 87.75 109.5 

7 174-180 175.25 179.75 201.5 

8 180-186 181.25 185.75 207.5 

9 186-192 187.25 191.75 213.5 

10 192-198 193.25 197.75 219.5 

11 198-204 199.25 203.75 225.5 

12 204-210 205.25 209.75 231.5 

13 210-216 211.25 215.75 237.5 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

4.5 

4.5 

4.5 

ALIGNMENT FOR 1C1345 PENTODE & 1C1376 CASCODE TV TUNERS 

These tuners have been carefully aligned at the factory by personnel using precision equipment. Minor alignment 
adjustments of the tuner may be necessary after making tube or part replacements. When replacing tubes in a tuner 
use the same tube type as the original tube which was removed from the tuner and also try several different tubes and 
select the one which gives best performance. Realignment of the tuner probably will not be required if a selected tube 
is used for replacement. Use of an alternate tube may require a complete realignment of the TV tuner. For those 
service engineers who are properly equipped as specified, the following alignment procedure is included. Balance of 
TV receiver must be functioning properly before aligning tuner. 

EQUIPMENT REQUIRED FOR TV TUNER ALIGNMENT 

1. Sweep generator RCA type WR-59B or equiv. 
2. Marker Generator RCA type WR-39C Television 

Calibrator or equivalent. 
3. Oscilloscope   
4. 
5. 

Bias Source   
Isolation Transformer 

RCA type WO-56A or equiv. 
1.5 volt battery. 
150 watt rating or higher 

4.5 SET-UP PROCEDURE FOR TUNER ALIGNMENT 

Fig. 85A. Numbering of Tuner Terminals 

4.5 1. Check to be sure that the tube shields and the bottom cover for the tuner are in place. 

9a1 794- 1 

4.5 2. Connect all test equipment and the television chassis to a common ground. Be sure to use an isolation trans-
former for the receiver chassis. Allow at least a 5 minute warm-up period for the receiver chassis. 

3. Connect the negative terminal of a 1.5 volt bias source to terminal 8 of the TV tuner. See Fig. 85A for terminal 
4.5 numbering. Connect the positive side of the bias source to any convenient ground point on the chassis. 

4.5 4. Connect the hot lead from the oscilloscope through a 10,000 ohm carbon resistor to test point T.P.-1 (See page 

1952-86). Connect the ground lead from the oscilloscope to any convenient ground point on the TV tuner chassis. 
Set the scope sweep oscillator to roughly 120 cycles. 

4.5 

4.5 

4.5 

4.5 

Fig. 84A. Typical Response for 21.75 to 26.25 MC I-F Amplifier 

10% MAX 

41 
50% 
MAX 

21.75 MC 
SOUND 

CARRIER ir  

23.4 MC 

22.75MC APPROX 
30 db 

25.25MC 

4.5 MC RECEIVER LE RESPONSE 

26.25 MC -2-e. 
PICTURE 
CARRIER 

50% 

OSCILLATOR ADJUSTMENT 

1. Turn the channel selector to channel 13. 

2. Set the marker generator to 237.5 mc. and connect generator leads to the antenna terminals. 

3. Rotate the fine tuning control until a zero beat is indicated on the scope. When the fine tuning control is rotated 
a band will appear across the face of the scope. As the point of zero beat is approached this band will increase 
in amplitude and then decrease sharply until a minimum is reached which is the point of zero beat. If the fine 
tuning control is rotated farther in the same direction the amplitude of the band will increase sharply and then 
decrease. The point of zero beat should fall in the approximate center of the range over which the fine tuning 
control may be rotated. If it does not, set the fine tuning control at the approximate center of its range and adjust 
L-7 (Channel 13 Oscillator Adjustment) for the zero beat. Do not disturb the setting of the fine tuning control after 
this adjustment. 

4. Set the channel selector to channel 6. 

5. Set the marker generator to 109.5 mc. 

6. Adjust L-8 (Channel 6 Oscillator Adjustment) for the zero beat iridication on the scope. 

NOTE: Adjustment of the channel 13 and channel 6 oscillator coils automatically brings all other channel into adjust-
ment. The adjustment screws cover their entire electrical range within eight full revolutions counterclockwise 
from the tight position. Any further rotation of these screws may cause them to fall out. Counterclockwise 
rotation of the screws will decrease the oscillator frequency. Best results will be obtained if a non-metallic 
screwdriver is used. 3
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CHASSIS 1200D Series 
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Fig. 86A. 1C1345 Pentode TV Tuner Alignment Adjustments 
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Fig. 868. 1C1376 Cascade TV Tuner Alignment Adjustments 
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BAND PASS ALIGNMENT OF 1C1345 & 1C1376 TV TUNERS 

CAUTION: Band pass al i gnment is carefully made at the factory. Attempt this a li gnment only 
The tube shields and the bottom cover for the tuner must be in with proper equipment and set-up. 

place. The oscillator adjustment given on page 

alignment is started. 

1. Complete the set-up procedure given on page 39• 

2. Connect the leads from the sweep and marker generators to the tuner antenna terminals. 

3. Turn the channel selector to channel 13. Adjust the generators to the correct frequencies for channel 13 as shown 

in the chart on page 31. 

4. Adjust L-3 (channel 13 rf plate), L-2 (channel 13 rf grid), and L-6 (channel 13 mixer grid) adjusting screws (see 
Fig. 86A or 86B for a band pass characteristic containing both carriers with steep sides and maximum gain. The 
1C1376 cascode tuners do not require adjustment of the channel 13 rf grid coil (L-2) and hence a screw for this 

adjustment will not be found on the top of these tuners. 

3 9 must be completed before the band pass 

If the factory adjustment of the incremental loops and coils has not been disturbed, alignment of the rf plate, rf grid, 
and mixer grid should be complete after the completion of step 4 unless extensive repairs have been made on the tuner. 
Check the other channels for a similar band pass characteristic as shown in Fig. 87A. If they have the correct 
characteristics further alignment is not necessary. If they do not, procede with step 5. When aligning the 1C1376 
cascode tuners it will first be necessary to repeat step 4 and adjust L-2 by spreading or compressing the turns of the 
coil before continuing with steps 5 and 6. 

5. Adjust the coils of the rf plate, rf grid, and mixer grid for channels 12 through 7 starting with channel 12. Adjust 
the signal generators for each channel to the frequencies given in the chart on page 34- Pushing the half turn 
coil loops towards the center of the switch so that they are closer to the switch wafer will increase the frequency 
while pulling them out and away from the switch wafer will decrease the frequency. Adjust for a band pass 
characteristic containing both carriers with steep sides and maximum gain. 

6. Adjust the coils of the rf plate, rf grid, and mixer grid for channels 6 through 2 starting with channel 6. Adjust the 
signal generators for each channel to the frequencies given in the chart on page 39- Spreading the turns of 
the coils will increase the frequency while squeezing the turns together will decrease the frequency. Adjust for a 
band pass characteristic containing both carriers with steep sides and maximum gain. A tuning wand may be used 
to determine what change is necessary. 

PICTURE 
CARRIER \ 

SOUND 
CARRIER 

  r"17\ 
r'7PP\   

r 9 10 II 12 13 

Fig. 87A. Typical Channel Response Curves for TV Tuners 

* 30 BRIGHTNESS MAX 
150 BRIGHTNESS MIN 

A 0 FOCUS CONTROL MIN 
500 FOCUS CONTROL MAX 

9281166 

PICTURE TUBE LEAD COLOR CODE 

PIN NO COLOR ELEMENT 

1 BLACK HEATER a GND. 

2 GREEN GRID 

6 BLUE FOCUS GRID 

10 RED ANODE GRID 

II YELLOW CATHODE 

' 12 BROWN HEATER 

Fig. 88A. Picture Tube Socket Voltages 921169 
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ANTENNA AND RF CIRCUIT ALIGNMENT 
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TOP 
VIEW 
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VIEW 

-TO TS 101 

VI 6607 

C 3 

V2- 6J6 

C6 

OSCILLOSCOPE 
TERMINAL 

TP 9 

Fig. 888. 1E1380 Cascode TV Tuner Alignment Adjustments 

1E1380 CASCODE TV TUNER ALIGNMENT (ANT. & RF CIRCUITS) 

9201868 

The tuner was carefully aligned at the factory and should not require complete realignment under normal operating 
conditions. A slight readjustment of the individual oscillator slugs may be required as the tubes in the tuner age or 
are replaced. In some rare cases it will be necessary to realign the tuner after replacing either of the two tubes. If 
any service work is performed on the tuner, realignment may or may not be required. NO ATTEMPT TO REALIGN 
THE TUNER SHOULD BE MADE UNTIL THE BALANCE OF THE TV RECEIVER IS KNOWN TO BE IN PROPER 
OPERATING CONDITION AND IS PROPERLY ALIGNED. 

EQUIPMENT REQUIRED 

1. Sweep generator covering all 12 television channels. 

2. Marker generator covering the same range as the sweep generator. 

3. Oscilloscope. 

4. Vacuum tube voltmeter (VTVM). 

SET-UP PROCEDURE 

1. Set the CHANNEL SELECTOR switch to channel 12. 

2. Connect the vertical amplifier input of the oscilloscope through a 10,000 ohm resistor t, test point TP-9 on the 
tuner. (See Schematic Diagram and Fig. 88B). The horizontal amplifier in the oscilloscope should be connected 
to the oscilloscope sweep voltage output from the sweep generator. 

3. Connect the negative pole of a 1.5 volt dry cell to the terminal where the AGC lead (white wire) from the tuner is 
connected. (Connect the positive pole of the dry cell to the receiver chassis. (See Schematic Diagram). 

4. Set the FINE TUNING control at the approximate midpoint of its tuning range. 

5. Connect the sweep generator to the antenna terminals and adjust to sweep channel 12. Keep the output of the sweep 
generator as low as possible to prevent overloading the r-f stage. 

6. Loosely couple the r-f output from the marker generator to the antenna terminals. Use the minimum amount of 
coupling and signal from the marker generator required to give a good marker on pipe on the oscilloscope pattern. 

NOTES 

7. Adjust C-13, C-3 and C-6 for a flat- top response curve and maximum gain. Check markers on all channels. They 
should fall in automatically on each channel. Correct marker frequencies for each channel are given in the Picture 
Carrier and Sound Carrier columns of the chart on page 39. Refer to Fig. 87. 

8. Disconnect the battery used to obtain negative bias. 

9. Disconnect the test equipment and air check the receiver on all active channels. If it is possible to receive a nor-
mal picture on all active channels by adjusting the FINE TUNING control, further alignment will not be necessary. 

1E1380 CASCODE TV TUNER ALIGNMENT (OSC. CIRCUIT) 

I. Set the FINE TUNING control at the approximate midpoint of its tuning range. 

2. Place a non-metallic screwdriver through the openings provided in the front of the chassis and the tuner assembly 
and adjust the oscillator coil slug for each active channel to give the best possible picture. 

V101 
6GB6 

• F 

VIO 2 V103 
6 C B 6 6 C 8 6 

• F F FF • 

+.4 K 120P 2.1K 115 P I.9K 

-.4 G 6 I2oso - .7 G I 115S6 NR G 

•SUP 

VOLTAGE READING TAKEN UNDER THE FOLLOWING CONDITIONS: 

I. ANTENNA DISCONNECTED, AND TERMINALS SHORTED. 

2. CHANNEL SELECTOR SET TO INACTIVE CHANNEL, 
(12 OR 131. 

3. BRIGHTNESS CONTROL MAXIMUM. 

4. CONTRAST CONTROL MINIMUM. 

5. AGC CONTROL SET TO MAXIMUM COUNTER-
CLOCKWISE POSITION. 

6 ALL OTHER CONTROLS SET FOR NORMAL RASTER. 

7. LINE VOLTAGE II7V 60'1) AC. 

8. ALL VOLTAGES ARE DC AND POSITIVE WITH 
RESPECT TO THE CHASSIS UNLESS OTHERWISE 
SPECIFIED. 

9. ALL READINGS TAKEN WITH A VTVM. 

140 280 

\ 

6AL5 
VII 3 

NC 

6 G 4 
VII 4 

KEY 

.2KI 115 SG 

• 

TP 

NC 

NR 

VARIES FROM 70 TO I65V DEPENDING 
UPON THE SETTING OF THE HEIGHT 
CONTROL. 

INDICATES GROUND LUGS. 

HEATER OF VII5 IS CONNECTED TO 
CATHODE, PIN 8. 

TIE POINT. 

NO CONNECTION. 

NOT READABLE. 

1.IK 

6 A U 6 
VI 12 

115 SG 

• SUP 

240 SG 

SUP 
6 A H 6 
V104 

V106 
12 8 H7 

NR KI 

-26 

*100 PI 

• F(CT) 

120 K2 
4G 

6 SUP 

F • 

250 P 

VI 10 
I2AX4/GT 

450P2 

*10002 

V105 
• F 6SN7/GT 

8.4 K2 

42 P2 

5.8 G2 

VIO? 
6A L5 

2.4 PI 

VII 5 
6 W 6 

10501 

160P1 

130 K1 

TP - 13 GI 150 PI 

6 BC)6/GT 
V109 

6SN7/GT 
V108 

Fig. 88BA. Voltage Chart for 21" J12000 Chassis with 1E1380 Cascode Tuner 
9201869 
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CHASSIS 1200D Series 

TUNER 

115 PI 

040 

• 

V2 
6J6 

5. F 

4. F 

3. F 

2. 140 

I. 120 

10 1.3 K 

9 

AGC) 

VI02 
6CB6 

120 P 1 K 120 P 1.9 K 

120SG 4G 

NR SUP 

7 See MODIFICATION IX on 

-3(AGC) page 33 - for alter-
nate location v-114 

VI 
6 CB 5 

-3 G2 NR K 

NR K 75 G 

285 

140 P 

130 SG 

SUP 

-2.5 PI 

120SG NR G 

NR SUP 

1.6 K 

NR G 

6C4 
VII4 

.6KI 120 SG 

2.4 K2 NC 120 P 

.6 P2 F 

6AL5 

V113 

NOTES  

VOLTAGE READING TAKEN UNDER THE FOLLOWING CONDITIONS 

1. ANTENNA DISCONNECTED. 

2. CHANNEL SELECTOR SET TO INACTIVE CHANNEL ( 12 OR 13). 
3. BRIGHTNESS CONTROL MAXIMUM. 
4 CONTRAST CONTROL MINIMUM. 
5. AGC CONTROL SET FOR MAXIMUM SENSITIVITY. 

6. ALL OTHER CONTROLS SET FOR NORMAL RASTER. 

7 LINE VOLTAGE 117 V 60'LAC. 
8. ALL VOLTAGES ARE DC AND POSITIVE WITH RESPECT TO 

THE CHASSIS UNLESS OTHERWISE SPECIFIED. 

9. ALL READINGS TAKEN WITH A VTVM. 
* VARIES FROM 60 TO 180V DEPENDING UPON THE SETTING 

OF THE HEIGHT CONTROL. 

• THESE TUBES USED ONLY ON CHASSIS WITH HEATER 
TRANSFORMERS. 

MI HEATER OF VII5 IS CONNECTED TO CATHODE, PIN 8, 
ON CHASSIS WITH HEATER TRANSFORMER. 

140 

VI 03 
6C86 

130 P 

130 SG 

NR SUP 

215 SG 

135 K2 

VI06 

12 BH7 

460P2 

*10062 

5 G V105 

1.3 K t7fr 9.5sp 12SN7GToReGSN7GT 

6AU6 
VI I 2 

260 P 

525 K 

NC 

NC 

NC 

3SUP 64H6 

V104 

VII0 

12 A X4 /GT 
NC 

25806/GT 
VI09 

84 K2 

105 P 

6 62 

4 K2 

NC 

NC 

145 G 

260 SG 

260 P 

V115 25L6/GT 
• OR 
▪ WS 

-5.8 61 

12061 

160 PI 

14510 

V107 
6AL5 

-3.2 PI 

F 

147 K 

NC 

120 PI 

7.510 

.4 G2 

200P2 

6SN7/GT 

V108 

Fig. 89A. Voltage Chart for 17" A, X, P & W12000 Chassis with 1C1345 Pentode Tuner 
92c1738- 2A 

TUNER 

115 PI 

95 P2 

140 

V2 
6J6 

5. F 

4 F 

F 

2.140 

I. 120 

-1.5 I 

3 G2 NR K SUP 

NR K •:5 G 

V102 
6CB6 

VI03 
6CB6 

120P 1 K 120 P 1.9 K 

120SG AG 

NR SUP 

7 See MODIFICATION IX on 

-3(AGC) page 33- " for alter-
net, location of V-114 

VI 
6CB 5 

I4 'P 

285 

-2.5 PI 

1 • NR G 

NR SUP 

1.6 K 

NR G 145 P 

6C4 I.3K 

VII4 
.61(1 120 S 

NC 120 P 

.6 P2 

6AL5 

VII3 

NOTES 

VOLTAGE READING TAKEN UNDER THE FOLLOWING CONDITIONS 

2. 

3. 
4 
5. 
6. 

8. 

2 
*I( 
• 
• 

ANTENNA DISCONNECTED. 

CHANNEL SELECTOR SET TO INAcTivE CHANNEL ( 12 OR13). 
BRIGHTNESS CONTROL MAXIMUM. 
CONTRAST CONTROL MINIMUM. 
AGC CONTROL SET FOR MAXIMUM SENSITIVITY. 

ALL OTHER CONTROLS SET FOR NORMAL RASTER. 

LINE VOLTAGE II7V 60'1,AC. 
ALL VOLTAGES ARE DC AND POSITIVE WITH RESPECT TO 
THE CHASSIS UNLESS OTHERWISE SPECIFIED. 

ALL READINGS TAKEN WITH A VTVM 
VARIES FROM 80 70180V DEPENDING UPON THE SETTING 
OF THE HEIGHT CONTROL. 

THESE TUBES USED ONLY ON CHASSIS WITH HEATER 
TRANSFORMERS. 
HEATER OF VII5 IS CONNECTED TO CATHODE, PIN 8, 
ON CHASSIS WITH HEATER TRANSFORMER. 

140 

6AU6 
VII2 

130 P 

130 SG 

NR SUP 

215 SG 

NR 

G 

V106 

12 BH7 
KI 

VIO_D 
9.5 SUP I2SN7GTORw6SN7GT 

I.3SUP 6AH 6 

V104 

VII0 

12 AX4/GT 
NC -13.5 GI 

8.4 K2 

105 

6 62 

VI 15 25L6/GT 
OR 

w6W6 

160 PI 

V107 
6A1..5 

-3.2 Pi 

25806 /GT 

V109 

Kl 

62 

210 P2 

6SN7/GT 

V108 

Fig. 90A. Voltage Chart for 20" D, L & XI200D or 21" R 1 2 00 D Chassis with 1C1345 Pentode Tuner 
02C119 h -2 
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10 13 K 

9 

- (AGO) 

7 

-3 ( AGG 

CID 

.4 G 

V V2 I 
6J6 68Z 7 o8 

6807 

140 285 

V101 
6C86 

120 P I K 

120SG 46 

NR SUP 

V102 
6CB6 

120 P 1.9 K 

120SG NR G 

NR SUP 

145 P 

1.6 K 

NR G 

-2.5 PI 

2.4 K2 

6AL5 

VII3 

NOTES 

V103 
6CB6 

NC 

6C4 
VII4 

.6 KI 120 SG 

NC 120 P 

.6 P2 F 

145 P 

VOLTAGE READING TAKEN UNDER THE FOLLOWING CONDITIONS 

L ANTENNA DISCONNECTED. 

2. CHANNEL SELECTOR SET TO INACTIVE CHANNEL ( 12 OR13) 

3 BRIGHTNESS CONTROL MAXIMUM. 
4 CONTRAST CONTROL MINIMUM. 
5. AGO CONTROL SET FOR MAXIMUM SENSITIVITY. 

6. ALL OTHER CONTROLS SET FOR NORMAL RASTER. 
7 LINE VOLTAGE 117 V 60 'N,AC. 

8. ALL VOLTAGES ARE DC AND POSITIVE WITH RESPECT TO 

THE CHASSIS UNLESS OTHERWISE SPECIFIED. 

9. ALL READINGS TAKEN WITH A VTVM. 

* VARIES FROM 60 TO 180V DEPENDING UPON THE SETTING 
OF THE HEIGHT CONTROL. 

1111 HEATER OF VII5 IS CONNECTED TO CATHODE, PIN 8. 

140 

6AU6 
VI I 2 

130 P 

130 SG 

NR SUP 

215 SG 

NR 

9.5 K 

G 

F CT 

135 K2 

5 G 

9.5SUP 

\235 P  
I.3SUP 6AH 6 

V104 

V106 

12 BH7 

460P2 

*10067 

V105 
6SN7/GT 

8.4 K2 

105 P 

6 G2 

4 K2 

NR P2 

NC 

12061 

160 PI 

145 K1 

V107 
6AL5 

-3.2 PI 

NR KI 

NC 

145 G 

260 SG 

260 P 

VII5 
6 W 6 

VI 10 

12 AX4/GT 
NC - 5.8 GI 

V109 

F 

147K 

NC 

6 806GT 

7.5KI 

.4 G2 

200 P2 

6SN7/GT 

V108 

Fig. 89AA. Voltage Chart for 17" F12001) Chassis with 1C1376 Cascode Tuner 

TUNER 

5. 

4.270 

3. F 

2.140 

I. 120 

CID 

140 

1.3 K 

.4 G 

VIO1 
6C86 

V102 
6086 

120P 1 K 120 P 1.9 K 

120SG AG 

NR SUP 

7 See MODIFICATION IX on 

-3 (AGC) Page 33 for alter. 
note location of 1/-114 

V V2 I 
6J6 68Z7o8 

6807 

285 

120SG NR G 

NR SUP 

145 P 

-2.5 PI 

V103 
6CB6 

NC 

1.6 K 

NR G 145 P 

604 I.3K 
VII4 

.6 KI 120 SG 

2.4 K2 NC 120 P 

.6 P2 F 

6AU6 

6AL5 

VII3 

NOTES 

VOLTAGE READING TAKEN UNDER THE FOLLOWING CONDITIONS 

I. ANTENNA DISCONNECTED. 

2. CHANNEL SELECTOR SET TO INACTIVE CHANNEL ( 12 OR 13). 

3. BRIGHTNESS CONTROL MAXIMUM. 
4 CONTRAST CONTROL MINIMUM. 
5. AGC CONTROL SET FOR MAXIMUM SENSITIVITY. 

6. ALL OTHER CONTROLS SET FOR NORMAL RASTER. 

7 LINE VOLTAGE II7V 601.,AC. 
8. ALL VOLTAGES ARE DC AND POSITIVE WITH RESPECT TO 

THE CHASSIS UNLESS OTHERWISE SPECIFIED. 

9 ALL READINGS TAKEN WITH A VTVM. 

31E VARIES FROM 60 70180V DEPENDING UPON THE SETTING 
OF THE HEIGHT CONTROL. 

all HEATER OF VII5 IS CONNECTED TO CATHODE, PIN 8. 

140 

VII2 

270 P 

580 K 

NC 

NC 

130 P 

130 SG 

NR SUP 

215 SG 

9.5K 

NR G 

V106 

12 8H7 
NR KI 

-32 GI 

*100 PI 24 

490 P2 

*10062 

F(CT) 

135 K2 

5 G 

9.5 SUP 

235 P 

I.3SUP 6AH6 

V104 

VII0 

12 AX4/GT 
NC 

6806/GT 
V109 

8.4 K2 

105 

6 62 

4 K2 

V105 
6SN7/GT 

12061 

160 PI 

14510 

VI07 
6AL5 

-3.2 PI 

NR P2 

NC 

NC 

148 G 

270 SG 

260 P 

VI 15 
6W6 

-13.5 GI 

8.5 K2 

NR Kl 

F 

150K 

NC 

180 PI 

5KI 

2 G2 

210 P2 

6SN7/GT 

V108 

Fig. 90AA. Voltage Chart for 20" G12000 or 21" T12001) Chassis with 1C1376 Cascode Tuner 
91C1E1,39- là. 
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CHASSIS 1200D Series 

TYPICAL OSCILLOSCOPE PATTERNS 

SYNC. CLIPPER 

The patterns given on the following pages are presented as a guide when using an oscilloscope to locate trouble in the Before viewing the following waveforms set the 

video amplifier, sync., horizontal oscillator, horizontal output, vertical oscillator, and vertical output stages of the contrast control for the 60 volt peak to peak reading 
television receiver, and the pattern shown on page 

Considerable variation may be noted in the amplitude and shape of some of the various waveforms from one receiver to 
the next. As long as the waveform obtained from the receiver under test contains the same general characteristics as 
those shown in the illustrations and the relative amplitude is within approximately 25% of the peak to peak voltage or 
relative amplitude shown belnw each waveform the pattern obtained may be assumed to be correct. The patterns are 
observed with the tv receiver tuned to an active channel and the controls adjusted for the best possible picture. The 

line voltage should be set to 117 volts. 

The waveforms shown in the illustrations were obtained on a Dumont type 304 oscilloscope which was used in con-
junction with a low capacity 10 to 1 probe such as the Tel-Instrument Co. type 1610. Other types of oscilloscopes will 
account for a certain amount of variation in the amplitude and shape of the patterns obtained from the actual receiver 
under test. A low capacity probe must be used in order to obtain satisfactory results. A power line isolation trans-

fcrrmer should also be used for safety since the chassis is "hot". 

With the exception of the test patterns obtained across the vertical yoke and horizontal yoke all patterns are taken with 
the ground side of the oscilloscope connected to the ground or chassis of the tv receiver and the 10 tol probe connected 

to the specific points in the tv chassis as specified by each pattern. 

The patterns obtained from the horizontal amplifier plate, damper cathode, horizontal deflection yoke, and the high 
voltage rectifier tube must be observed by means of the high voltage probe which is made from a type 1X2-A tube as 
shown in Fig. 94A. The tube is used as a high voltage coupling capacitor. Use a new tube for this application because 

the loose filament of a burned out one may touch the plate and damage the probe or input circuit of the scope.. These 
patterns are shown with their relative amplitudes indicated with respect to the pattern obtained at pin 3 ( cathode) of the 
damper tube (V-110) which is given a unit value of one. 

At certain points throughout the tv receiver the oscilloscope pattern obtained will be dependent upon the frequency of 
the horizontal sweep oscillator in the oscilloscope. The oscilloscope sweep frequency must be either 30 cps ( 1/2 of the 
tv vertical oscillator frequency) or 7875 cps ( 1/2 of the tv horizontal oscillator frequency) depending upon the pattern 
desired. The sweep frequency required to obtain the patterns shown is given with each pattern. 

VIDEO AMPLIFIER 

V-104 
Video Amp. 

Plate pin 5 

Sweep Freq. 
7875 cps 

Voltage P/P 
set 60 volts 

92X1 783- A 

Adjust the contrast control to give a 60 volt peak to 
peak reading. Do not change this setting when taking 

other waveforms. 

92X1783-C 

V-105 
Sync. Clip. 

Grid Pin 1 

Sweep Freq. 
7875 cps 

Voltage P/P 
43 volts 

92X1 783-8 

V-105 V-105 
Sync. Clip. Sync. Clip. 

Plate Pin 2 Plate Pin 5 

Sweep Freq. Sweep Freq. 
7875 cps 7875 cps 

Voltage P/P Voltage P/P 
34 volts 40 volts 

mom hum 
92X1783-0 

VERTICAL OSCILLATOR AND VERTICAL AMPLIFIER 

Junction of V- 106A 
R-133, R-134 Vert. Osc. 

C-126 
Grid Pin 2 

9 2X1783- E 

Sweep Freq. Sweep Freq. 
30 cps 30 cps 

Voltage P/P Voltage P/P 
47 volts 180 volts 

V- 106A V- 106B 
Vert. Osc. Vert. Out. 

Cath. Pin 4 Grid Pin 7 

Sweep Freq. Sweep Freq. 

30 cps 30 cps 

Voltage P/P Voltage P/P 
110 volts 90 volts. 

92X1 783-G 

92X1783-F 

77 
92X1789-11 

©John F. Rider 
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VERTICAL OSCILLATOR AND VERTICAL AMPLIFIER (Cont.) 

V- 106B 
Vert. Out. 

Plate Pin 6 

Sweep Freq. 
30 cps 

Voltage P/P 
1500 volts 

92X1783- I 

Across Vert. 
Yoke 

Green Leads 

Sweep Freq. 
30 cps 

Voltage P/P 
30 volts 

92X1783-, 

V-116 
Pix Tube 

Grid Pin 2 
Green Lead 
Sweep Freq. 
30 cps 

Voltage P/P 
14 volts 

92X1783-1( 

94X1784-Q 

NOTE: When observing this test pattern the oscil-
loscope must not be grounded since the ground side 
of the scope Is connected t 0 B # of the power supply. 
Do not touch the tv chassis and the scope during this 
observation as a severe shock will result. The "hot" 
lead of the scope should be connected to the green 
wire and the other scope lead should be connected to 
the green wire with black tracer. 

HORIZONTAL OSCILLATOR AND HORIZONTAL AMPLIFIER DRIVE 

V-108 
Horiz. Ose. 
Plate Pin 5 
Sweep Freq. 

7875 cps 
Voltage P/P 

For 17" chassis 
34 volts 

20"& 21" chassis 
45 volts 

92X 1789-L 

V-108 
Horiz. Ose. 
Plate Pin 2 

Sweep Freq. 
7875 cps 

Voltage P/P 

For 17" chassis 
95 volts 

20"& 21" chassis 
145 volts 

92X1 784-4 

@John F. Rider 

V-108 
Horiz. Ose. 
Grid Pin 1 
Sweep Freq. 
7875 cps 
Voltage P/P 
For 17" chassis 
28 volts 
20" & 21" chassis 
45 volts 

92%1784 -M 

V-109 
Horiz. Out. 
Grid Pin 5 
Sweep Freq. 
7875 cps 
Voltage P/P 
For 17" chassis 
95 volts 
20" & 21" chassis 
140 volts 

92%1 788-0 

HORIZONTAL AMPLIFIER, DAMPER AND HIGH VOLTAGE RECTIFIER 

Before endeavoring to view the following waveforms 
read the notes and instructions at the beginning of this 
section pertaining to waveforms. The high voltage 
probe shown below must be used to prevent damage to 
the test equipment being used. 

Across Horiz. 
Yoke 

Red Wires 

Sweep Freq. 
7875 cps 

Voltage Ratio 
1 time 

92X1784-5 

V-109 
Horiz. Out. 

Plate Cap 

Sweep Freq. 
7875 cps 

Voltage Ratio 
1.7 times 

92X1784-P 

INSULATING TUBE METAL TUBING 
FOR SHIELD 

(...-
WAX FILLED 

HEAVY COPPER 
WIRE WRAPPED 
AROUND CAP TO 
FORM A PROBE 

I X2 A TUBE 

TUBE SOCKET 
WITH ALL 9 PINS 
TIED TOGETHER 

V-110 
Damper 

Cath. Pin 3 

Sweep Freq. 
7875 cps 

Voltage Ratio 
1 time 

NOTE: When observing this test pattern the oscil-
loscope must riot be grounded since the ground side 
of the scope is connected to B+ of the power supply. 
Do not touch the tv chassis and the scope during this 
observation as a severe shock will result. The "hot" 
lead of the scope should be connected to the red wire 
and the other scope lead should be connected to the 
red wire with black tracer. 

V-111 
High Volt. 
Rectifier 
Plate Cap 

Sweep Freq. 
7875 cps 

Voltage Ratio 
5.5 times 

92X1 784-R 

10 TO I LOW 
CAPACITY PROBE 

CONNECT CLIPS TO 
TV CHASSIS 

Fig. 94A. High Voltage Probe for Waveform Observations 
9281520 
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CHASSIS 1200D Series 

Schematic 
Symbol 

PICTURE TUBE AND MOUNTING COMPONENTS FOR 

A, D, F, G, J, K, L, P, R, T, W, X, Y AND Z1200D CHASSIS 

Description Hallicrafters Part Number 

For For For 
Glass Glass Glass 

17" Rect. 17" Rect. 20" Rect. 
plastic cab. wood cab, wood cab. 

For For 
Metal Glass 

21" Rect. 21" Rect. 
wood cab. wood cab. 

V-116 Picture tube 90X17HP4 90X17HP4 90X2OHP4 90X21MP4 90X21FP4A 
Bracket, deflection yoke mtg. 67C1244 67C1244 67C1244 67C1244 67C1244 
Bracket, front pix tube support 67B2219 8B1808 67C1993 
Bracket, front right pix tube support 67C2030 67D2248 
Bracket, front left pix tube support   67C2031 67D2249 
Bracket, rear pix tube and yoke support •67B2040 • 67D1948 67A1979 67A2035 67D2024 
Bracket, bottom extension for above None None None None 67A2156 
Bracket, stop pad; center mtg. *67B2082 *67A1968 None None None 
Bracket, stop pad; right mtg. None None 67C1992 None 67C2175 
Bracket, stop pad; left mtg.   None  None  67C1991 None  67C2174 
Centering device; electrostatic tubes 21B138 21B138 21B138 21B138 21B138 
Collar, picture tube mtg.; rubber 16A295 16A295 16A295 16A295 16A295 
Cushion, pix tube mtg.; sponge rubber 16A316 16A316 16A316 None 16C162 
Deflection yoke ____ See  Pa ge 
Ground and and shield, pix tube; metalized paper 69C493  69C493  69C506  None  69C506 
Hook, pix tube ground and shield 76A967 76A967 76A967 None 76A967 
Ion trap 21A145 21A145 21A146 21A146 21A146 
Keeper, pix tube anode 8A1375 8A1375 8A1375 None 8A1375 
Pad, pix tube mtg.; 3" rubber channel 16A294 16A294 16A294 16A237 16A294 
Pad, stop; rubber channel   16A314  16A297  16A309 None  16A309 

PL- 101 Plug, pix tube anode 10A500 10A500 10A500 None 10A500 
Polyethylene mtg. ring; metal pix tube None None None 7E313 None 
Screw, deflection yoke adj. 3A1610 3A1610 3A1610 3A1610 3A1610 
Sleeve, insulating; rear pix tube support springs None None None 8A1926 None 
Sleeve, 12" insulating; anode lead  None None None 65A542 None 
Socket assembly, pix tube 6A465 *6A465 6A465 6A465 6A465 
Spacer, deflection yoke adj. screw 73A580 73A580 73A580 73A580 73A580 
Spacer, front pix tube support None 63A851 8A1943 None None 
Spring, anode keeper; 1" long 75À202 75A202 75A202 None 75A202 
Spring, anode keeper, 31" long 75A203 75A203 75A20a None  75A203 
Spring, pix tube ground and shield 75A257 75A257 75A257 None 75A257 
Spring, pix tube ground None None 75B246 None 75B246 
Spring, pix tube rear support 75A268 75B258 75A262 75A269 75A267 
Strap, pix tube mtg.; with end brackets 76B1025 76A1042 76B1026 76A848 76B1027 
Strap, copper; anode connector  None  None None 76A371 None 
Strip, rubber None None None 16A291 None 

*On some 17" chassis the picture tube is mpunted with a forward tilt of approximately four degrees. This tilt causes 
the bottom of the rear picture tube and yoke support bracket to raise up and at the same time move toward the rear of 
the chassis. The odd shape of the bracket used to mount the rear support bracket in this position is easily recognized. 
An additional spacer is also placed under the front picture tube mounting brackets on some chassis as indicated below. 

The following parts are used when the picture tube is tilted: 
CHASSIS CHASSIS 
A, F,K & P1200D 81 
W1200D Y1200D  

Socket assembly, pix tube 6A454 None 
Spacer, extra; front pix tube support 8A1985 None 
Bracket, right rear support 67C2081 67C2081 
Bracket, left rear support 67C2080 67C2080 
Bracket, rear pix tube 8/ yoke support No change 67A2083 
Bracket, stop pad; center mounting No change None 

When a chassis with a tilted picture tube is installed in a cabinet a different mask, cabinet back and sometimes safety 
glass are used. These different cabinet parts are listed on the model data sheets for each individual model when 

applicable. 

SF'AGHETT I 

DIAL SHAFT PULLEY STRINGING 

UHF TUNER 
\DRIVE DRUM 

ITEM 12 

LIGHT 
SHIELD 

DIAL 
BULB 

16" DIAL CORD 

PULLEY FRICTION 
NUT 

DIAL 
MARKER 

VERNIER DRIVE 

2 TURNS 

34" DIAL CORD 

DIAL & UHF TUNER DRIVE 

- 7 

Fig. 104A. 1E1484 UHF Tuner Drive Mechanism Stringing 

I I/ TURNS 2 
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Fig. 104AA. Drive Mechanism Exploded View 

STRINGING & ADJUSTMENT OF VERNIER DRIVE, 

DIAL & UHF TUNER DRIVE 

STRINGING VERNIER DRIVE 

Tie one end of a 16" or longer dial cord to tension spring at "A" and position the spring as shown in Fig. 104A 
so that a slight tension on the dial cord will hold the spring in place. 

Pass cord around pulleys as shown in Fig. 104A in the direction indicated by the arrows. Maintain a slight 
tension on the free end of the cord and rotate the large pulley counterclockwise to the position shown in 
Fig. 104A. 

Tie the free end of the dial cord to the tension spring at "B" after stretching the spring. 

Place a drop of quick drying cement on the knots to prevent them from working loose. 

STRINGING UHF TUNER DRIVE AND DIAL 

Set UHF tuner drive drum and vernier drive fully counterclockwise as shown in Fig. 104A. 

Tie one end of a 34" or longer dial cord to tension spring at "A" and hook other end of spring on the pulley, 
stretch the spring and pass the cord around pulleys as shown in Fig. 104A in the direction indicated by the arrows 
until the dial shaft pulley is reached. 

Carefully set the position of the dial so that the dial marker is directly above the center of the shaft as shown in 
Fig. 104A. Pass dial cord around spaghetti covered pin through notches in pulley rim and take one turn around 
pulley before passing free end of cord through notch in drive drum pulley and tying to the tension spring at "A". 
Cement knots to prevent them from working loose. 

ADJUSTMENT OF PULLEY FRICTION NUT 

The vernier drive is designed with a fast and slow tuning speed. During slow speed tuning the friction nut must 
be tightened so that the friction developed by the spring washer will not allow the idler pulley (Item 6, Fig. 104AA) 
to slip. If it does slip, it will not be possible to accurately tune in a UHF station. 

During high speed tuning the idler pulley must slip. If the friction nut is set too tight the dial cord will slip on 
the idler pulley causing excessive cord wear necessitating frequent cord replacement. The dial will also be 
hard to turn. 

SERVICE PARTS LIST FOR UHF TUNER VERNIER DRIVE MECHANISM 

The items in the following parts list are identified in Fig. 104AA, except item 12 shown in Fig. 104A, by means of the 
item numbers. WHEN ORDERING REPLACEMENT PARTS ORDER BY PART NUMBER ONLY. 

ITEM DESCRIPTION PART NO. ITEM DESCRIPTION PART NO. 

1 Collar 77A615 7 Screw, set; 6-32 x 1" bristol 3A1803 
2 Dial shaft & pulley assembly 28B142 8 Spring, drive string tension 75A163 
3 Nut, friction 2A2182 9 Stop, pulley 67A2144 
4 Pin, stop 74A586 10 Washer, flat 4A140 
5 Pulley and idler assembly 28B141 11 Washer, spring 4A1557 
6 Pulley, idler 28A139 2 Spring, drive string tension 75A173 
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CHASSIS 1200D Series 

FRONT OF CHASSIS I-F AMPLIFIER ALIGNMENT FOR Y AND Z1200D CHASSIS 
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Fig. 104CA. Top View Chassis Alignment Location for Chassis Y & 21200D 

VHF & UHF CHANNELS vs. CARRIER & OSCILLATOR FREQUENCIES FOR 45.75 TO 41.25 MC I.F. SYSTEMS 

Channel 
Number 

Ptcture Sound Receiver 
Channel Carrier Carrier 0,11Iiitor Channel 

Freq. ( Inc) Freq. ( me) Freq. ( Inc) Freq. ( me) Number 

Channel 
Freq. ( 111e) 

Picture 
Corner 

Freq. ( Inc) 

Sound Receiver 
Carrier °vitiator 

Freq. ( me) Freq. ( Irle) 

VERT HIGH FREQUENCIES 

2 54-60 55.25 59.75 101 
3 60-66 61.25 65.75 107 
4 66-72 67.25 71.75 113 
5 76-82 77.25 81.75 123 
6 82-88 83.25 87.75 129 
7 174-180 175.25 179.75 221 
8 180-186 181.25 185.75 227 
9 186-192 187.25 191.75 233 

10 192-198 193.25 197.75 239 
11 198-204 199.25 203.75 245 
12 204-210 205.25 209.75 251 
13 210-216 211.25 215.75 257 

ULTRA HIGH FREQUENCIES 

14 470-476 471.25 475.25 517 
15 476-482 477,25 481.25 523 
16 482-488 483.25 487.75 529 
17 488-494 489.25 493.75 535 
18 494-500 495.25 499.75 541 
19 500-506 501.25 505.75 547 
20 506-512 507.25 511.75 553 
21 512-518 513.25 517.75 559 
22 518-524 519.25 523.75 565 
23 524-530 525.25 529.75 571 
24 530-536 531.25 535.75 577 
25 536-542 537.25 541.75 583 
26 542-548 543.25 547.75 589 
27 548-554 549.25 553.75 595 
28 554-560 555.25 559.75 601 
29 560-566 561.25 565.75 607 
30 566-572 567.25 571.75 613 
31 572-578 573.25 577.75 619 
32 578-584 579.25 583.75 625 
33 584-590 585.25 589.75 631 
34 590-596 591.25 595.75 637 
35 596-602 597.25 601.75 643 
36 602-608 603.25 607.75 649 
37 608-614 609.25 613.75 655 
38 614-620 615.25 619.75 661 
39 620-626 621.25 625.75 667 
40 626-632 627.25 631.75 673 

41 632-638 633.25 637.75 679 
42 638-644 639.25 643.75 685 
43 644-650 645.25 649.75 691 
44 650-656 651.25 655.75 697 
45 656-662 657.25 661.75 703 
46 662-668 663.25 667.75 709 
47 668-674 669.25 673.75 715 
48 674-680 675.25 679.75 721 
49 680-686 681.25 685.75 727 
50 686-692 687.25 691.75 733 
51 692-698 693.25 697.75 739 
52 698-704 699.25 703.75 745 
53 704-710 705.25 709.75 751 
54 710-716 711.25 715.75 757 
55 716-722 717.25 721.75 763 
56 722-728 723.25 727.75 769 
57 728-734 729.25 733.75 775 
58 734-740 735.25 739.75 781 
59 740-746 741.25 745.75 787 
60 746-752 747.25 751.75 793 
61 752-758 753.25 757.75 799 
62 758-764 759.25 763.75 805 
63 764-770 765.25 769.75 811 
64 770-776 771.25 775.75 817 
65 776-782 777.25 781.75 823 
66 782-788 783.25 787.75 829 
67 788-794 789.25 793.75 835 
68 794-800 795.25 899.75 841 
69 800-806 801.25 805.75 847 
70 806-812 807.25 811.75 853 
71 812-818 813.25 817.75 859 
72 818-824 819.25 823.75 865 
73 824-830 825.25 829.75 871 
74 830-836 831.25 835.75 877 
75 836-842 837.25 841.75 883 
76 842-848 843.25 847.75 889 
77 848-854 849.25 853.75 895 
78 854-860 855.25 859.75 801 
79 860-866 861.25 865.75 807 
80 866-872 867.25 871.75 813 
81 872-878 873.25 877.75 819 
82 878-884 879.25 883.75 825 
83 884-890 885.25 889.75 931 

On all channels the Picture I- F frequency is 45.75 MC and the Sound I-F frequency is 41.25 MC which gives a difference between 
these two frequencies of 4.5 MC for the inter-carrier sound system. 

EQUIPMENT REQUIRED 

SWEEP GENERATOR RCA type WR-59B or equivalent. 
MARKER GENERATOR RCA type WR-39C Television Calibrator or equivalent. 
OSCILLOSCOPE RCA type WO-56A or equivalent. 
VACUUM TUBE VOLTMETER (VTVM) RCA type WV-97A or equivalent. 
BIAS SOURCE Three volt battery. 
TEST CIRCUIT Shown in Fig. 104DA 
ISOLATION TRANSFORMER 150 watt rating or higher. 

PROCEDURE 

1. Connect all test equipment to a common ground. Connect the TV chassis to this same ground after installing an 
isolation transformer between the power line and the TV chassis. One side of the line cord connects directly fo 
the TV chassis and an isolation transformer must be used for safety. Allow a 15 minute warm up period. 

2. Set the AVC switch on the rear chassis apron to the 0-10 MILE (counterclockwise) position. 

3. Connect the negative side of a 3 volt battery supply to test point g. Connect the positive side of the supply to the 

TV chassis. See schematic diagram. 

4. Connect a VTVM to test point © through a 47,000 ohm carbon resistor. Connect the ground side of the meter to 
the TV chassis. See Fig. 104CA. 

5. Connect the high side of a marker generator to the shield of the osc./mixer tube. This connection will capacitively 

couple the generator output to the tube. Make sure the shield is ungrounded by raising it above the grounded clips 

that hold it in place. 

6. Set the channel selector to channel 3 or 4, whichever is vacant. 

7. Set the marker generator output (unmodulated) for a two volt negative dc reading on the VTVM and adjust the three 

i-f transformers, L-9, and L-201 according to the I- F AMPLIFIER ALIGNMENT CHART shown below. Readjust 

the signal generator output as required to maintain the two volt VTVM reading. 

I-F AMPLIFIER ALIGNMENT CHART 

Signal Generator 
Frequency 

(No Modulation) Adjustment 

Transformer 
or Coil 
Location 

VTVM 
Indication 

45.0 MC T-201 (bottom) See Fig. 104CA Maximum 

42.8 MC T-202 (bottom) Under Chassis Maximum 

44.0 MC T-203 (bottom) See Fig. 104CA Maximum 

41.25 MC T-202 (top) See Fig. 104CA Minimum 

42.8 MC T-202 (bottom) See Fig. 104CA Maximum 

44.25 MC *L-201 See Fig. 104CA Maximum 

44.25 MC #L-9 See Fig. 104CA Maximum 

IMPORTANT - The wax in the end of the coil forms holding the iron core in position may be softened for adjustment 
of the core by means of a heated screwdriver or a small pencil type soldering iron inserted into the wax. Remelt wax 

after adjustment. 

* NOTE: Temporarily connect the series resistor-capacitor combination shown in Fig. 104DA to the tuner test point 
TP-2 when making this adjustment. 

# NOTE: Temporarily connect the series resistor-capacitor combination shown in Fig. 104DA to the grid (pin 1) of 

V-101 the 6CB6 first i-f amplifier when making this adjustment. 

TO TP-2 OR 
V- I01 PIN I 

CONNECT TO 
CHASSIS 

9281771 

DISC 
CERAMIC 

Fig. 104DA. Test Circuit for l-F Amplifier Alignment 

CARBON 
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8. Disconnect the VTVM and marker generator connected in steps 4 and 5. The balance of the set-up should be as 

directed in steps 1, 2, 3 and 6. 

9. Capacitively couple the high side of the sweep generator r-f output to the oscimixer tube by connecting to the tube 
shield which has been raised above its grounding clips. The ground side of the sweep generator should be connected 

to the receiver chassis. Adjust the generator to sweep from 40.5 to 46.5 MC. 

10. Loosely couple the high side of the marker generator to the high side of the sweep generator by clipping the marker 
generator r-f lead over the insulation of the sweep generator r-f lead. The ground side of the marker generator 

should be connected to the receiver chassis. 

IMPORTANT - To prevent overloading of the i-f amplifier keep the output of the sweep and marker generators as low 
as possible. The marker generator output should be just high enough to produce visible pips on the pattern. In some 
cases the 41.25 MC pip will not be visible unless the r-f output of the marker generator is increased to overcome the 

attenuation of the 41.25 MC signal by the trap in the top of T-202. 

11. Connect the sweep output terminals on the sweep generator to the input of the horizontal amplifier in the os-

cilloscope. 

12. Connect one side of a 47,000 ohm 1/2 watt resistor to test point shown in the schematic diagrams. Connect the 
other end of the resistor to the high side of the input terminals for the vertical amplifier in the oscilloscope. The 
scope ground terminal connects to the receiver chassis. Keep the scope leads away from the internal chassis 

wiring, particularly the horizontal output section. 

13. Reduce the r-f output of the sweep generator and increase the gain of the vertical amplifier in the oscilloscope as 
much as possible without introducing an excessive amount of noise on the test pattern. This will prevent over-

loading of the i-f system. 

14. Check the position of the markers shown in Fig. 104EA. Adjust only the bottom cores of T-201, T-202 and T-203 
for a response curve of maximum amplitude with a slightly tilted flat topped appearance as shown in Fig. 104EA. 
This tilt is required to compensate for the capacitive coupling used for the signal generators. The actual response 
obtained will be flat when the pattern viewed on the oscilloscope has this tilt. The bottom core of T-203 will pri-

marily control the tilt of this central portion of the curve. 

The bottom core of T-201 should be adjusted to position the 45.75 MC marker in the 50% position shown in 

Fig. 104EA. 

The bottom core of T-202 should be adjusted to determine the slope of the curve between 41.25 MC and 42.8 MC 

with the 42.25 MC marker down 50% on the curve as shown in Fig. 104EA. 

Under no circumstances should an attempt be made to adjust L-9, L-201 and the 41.25 MC trap in the top of T-202 
by means of an oscilloscope and sweep generator. Maladjustment of these coils does not give a noticeable indica-
tion on the oscilloscope. Align these coils by following the procedure given in steps 1 through 7 only. 

I-F AMPLIFIER SENSITIVITY 

MEASUREMENT 
To determine the i-f amplifier sensitivity, 
disconnect the r-f output lead from the tuner 
where it connects to L-201. Temporarily con-
nect one side of a . 005 mfd. mica or ceramic 

capacitor to grid pin 1 of the first 6CB6 i-f 
amplifier tube V-101. Connect the unmodulated 
r-f output of a marker generator to the other 
side of the capacitor and the ground side of the 
generator to the TV chassis. Set the marker 

generator to 43.75 MC. Connect a VTVM as 
directed in step 4 of the alignment procedure. 

The 3 volt battery must be removed. If a gen-
erator output of 200 to 400 microvolts produces 
a 1 volt reading on the VTVM, the i-f amplifier 
sensitivity is normal. 

5% MAX 

50% 
MAX 
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SOUND 
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42.25MC APPROX 
30db 

,/z 
44.75MC 

45.75 MC 
PICTURE 
CARRIER 

4.5 MC RECEIVER I.E RESPONSE 

Fig. 104EA. Typical Response for 41.25 to 

45.75 MC l-F Amplifiers 
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Fig. 104FA. Voltage Chart for Chassis Y1200D 

NOTES  

VOLTAGE READING TAKEN UNDER THE FOLLOWING  
CONDITIONS,  

I. ANTENNAS DISCONNECTED, AND 

TERMINALS SHORTED. 

2. CHANNEL SELECTOR SET TO UHF POSITION. 

3. BRIGHTNESS CONTROL MAXIMUM. 

4. CONTRAST CONTROL MINIMUM. 

5. AGC CONTROL SET TO MAXIMUM COUNTER 
9281909 CLOCKWISE POSITION. 

6. ALL OTHER CONTROLS SET FOR NORMAL RASTER. 

7, LINE VOLTAGE 117 V 60 X) AC. 

8. ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 

SPECIFIED. 

9. ALL READINGS TAKEN WITH A VTVM. 
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CHASSIS 1200D Series 
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NOTES  

VOLTAGE READING TAKEN UNDER THE FOLLOWING  
CONDITIONS:  

I. ANTENNAS DISCONNECTED, AND 
TERMINALS SHORTED. 

2. CHANNEL SELECTOR SET TO UHF POSITION. 

3. BRIGHTNESS CONTROL MAXIMUM. 

4. CONTRAST CONTROL MINIMUM. 

5. AGC CONTROL SET TO MAXIMUM COUNTER 

CLOCKWISE POSITION. 

6. ALL OTHER CONTROLS SET FOR NORMAL RASTER. 

7. LINE VOLTAGE 117 V 60 rl.$ AC. 

8. ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 

SPECIFIED. 

9. ALL READINGS TAKEN WITH A VTVM. 

Fig. 104 GA. Voltage Chart for Chassis Z1200D 
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INDICATES GROUND LUGS 

HEATER OF V115 IS CONNECTED TO CATHODE, PIN B. 

TIE POINT. 

NO CONNECTION. 

NOT READABLE. 

92 cI912 

I-F ALIGNMENT OF THE COUPLING BETWEEN THE 1E1483, 1E1582, OR 

1E1670 VHF AND 1E1484 OR 1E1659 UHF TUNERS. 

The following alignment procedure is suitable for use with any series 1200D chassis equipped with the 1E1483, 1E1582 
or 1E1670 sixteen position cascode VHF tuner and a 1E1484 or 1E1659 UHF tuner. 

NO ATTEMPT SHOULD BE MADE TO PERFORM THE FOLLOWING ALIGNMENT PROCEDURE UNTIL THE VHF TUNER AND THE 

BALANCE OF THE TV RECEIVER IS KNOWN TO BE IN PROPER OPERATING CONDITION. 

EQUIPMENT REQUIRED 

Sweep Generator  
Marker Generator  
Oscilloscope  
Bias Source  
Detector Circuit  
Isolation Transformer  

RCA type WR-59B or equiv. 
RCA type WR-39C or equiv. 
RCA type WO-56A or equiv. 
11 volt battery or equiv. 
See Fig. 104HA. 
150 watt rating or higher 

SET-UP PROCEDURE & ADJUSTMENT 

1. Check to be sure that all tube shields are in place 
on both tuners. Open the bottom shield cover of the 
16 position VHF tuner and connect the test circuit of 
Fig. 104HA to the plate pin 1 of the 6BZ7 r-f amp-
lifier in the VHF tuner. 

• 

_ 
1.1.11111 

C• 

AIMOMM,  9 2(.. 7009 

Fig. 104HA. Detector Circuit for UHF-VHF 
Coupling 1-F Alignment 

2. Connect all test equipment and the television chassis to a common ground. Be sure to use an isolation trans-
former for the receiver chassis. Allow at least a 5 minute warm up period for the receiver chassis with the 
channel selector in the UHF position. 

3. Connect the negative side of the bias sourra to terminal 8 of the VHF tuner and the positive side to the chassis. 

4. Connect the vertical input terminals of the oscilloscope to the test circuit as shown in Fig. 104HA. 

5. Set the sweep generator to sweep an 8 MC band from 40 to 48 MC. Connect the r-f output hot lead through a . 005 
mfd. disc ceramic capacitor to the junction of the diode X-301, L-301, C-310 and C-311 in the UHF tuner. This 
point is the 1N82 diode clip which is farthest away from the 6AF4 oscillator tube in the UHF tuner. The ground 
lead from the sweep generator should be connected to the UHF tuner chassis. See Fig. 104IA. 

6. Loosely couple the high side of the marker generator r-f lead to the high side of the sweep generator by connecting 
the marker generator r-f lead to the sweep generator r-f lead through a 22 mmf. capacitor. The ground side of 
the marker generator should be connected to the receiver chassis. 

7. Connect the sweep output terminals on the sweep generator to the input of the horizontal amplifier in the 
oscilloscope. 

IMPORTANT-To prevent possible overloading of the tuned circuits and the r-f amplifier tube in the VHF tuner keep the 
output of the sweep generator as low as possible with a useable pattern remaining on the oscilloscope. The oscillos-
cope vertical gain should be close to maximum. The marker generator output should be set just high enough to produce 
visible pips on the pattern viewed on the oscilloscope. 
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SPECIAL NOTE: The capacitor (C-308) connected across the r-f output terminals of the UHF tuner determines the 
bandwidth of the coupling circuits between the UHF and VHF tuners. If this capacitor is increased in value the 
bandwidth will decrease while a decrease in the value of this capacitor will increase the bandwidth. In some of the 
1E1484 tuners C-308 will have a ceramic tubular capacitor connected in parallel with it so that the total effective 
value will range from 100 to 220 mmf. Some 1E1484 tuners have a variable capacitor ( Part No. 44A347) connected 
in parallel with a 150 mmf. ceramic capacitor ( Part No. 47520151M5) across C-308. This variable capacitor is 
factory set to give the desired bandwidth. If the bandwidth determined in step 8 is found to be not correct this 
capacitor may be adjusted. Determine from step 8 whether the bandwidth should be increased or decreased and 
adjust the variable capacitor accordingly. Repeat step 8. If the bandwidth requires further adjustment, again 
change the setting of the variable capacitor and repeat step 8. Repeat this procedure until the desired bandwidth is 
obtained. The value of C-308 is 150 mmf. in the 1E1659 tuners. 

T301 d e  TO VHF 
TUNER 

CONNECT SWEEP GENERATOR 
HERE FOR UHF- VHF I-F ALIGN. 

Fig. 104IA. Alignment Adjustments for 
1E1484 & 1E1659 UHF Tuners 
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Fig. 104IC. Alignment Adjustments for 1E1483, 1E1582 or 1E1670 VHF Tuners 
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ALIGNMENT FOR 1E1483, 1E1582 OR 1E1670 VHF 

16 POSITION CASCODE TUNERS 

These tuners have been carefully aligned at the factory by personnel using precision equipment. Minor adjustments 
of the tuner may be necessary after making tube or part replacement. When replacing tubes in a tuner use the 
same tube type as the original tube which was removed from the tuner and also try several different tubes and 
select the one which gives best performance. Realignment of the tuner probably will not be required if a selected 
tube is used for replacement. For those service engineers who are properly equipped as specified, the following 
alignment procedure is included. DO NOT ATTEMPT TUNER ALIGNMENT UNTIL THE TV RECEIVER IS KNOWN 
TO BE FUNCTIONING PROPERLY AND THE I- F ALIGNMENT OF THE RECEIVER IS CORRECT. 

EQUIPMENT REQUIRED FOR VHF TUNER ALIGNMENT 

Sweep Generator RCA type WR-59B or equiv. 
Marker Generator RCA type WR-39C or equiv. 
Oscilloscope RCA type WO-56A or equiv. 
Bias Source li volt battery or equiv. 
Detector Circuit See Fig. 104HA. 
Isolation Transformer 150 watt rating or higher. 

OSCILLATOR ADJUSTMENT FOR 16 POSITION TUNERS 

47 47 

TO 300 300 OUR 
BALANCED OUTPUT 

FROM SIGNAL GENERATOR 

220 

220 - 

• MA. 

47 47 

TO TUNER 

ANTENNA 

TERMINALS 

9a20111 

Fig. 704 JA. Sweep Generator 300 Ohm Pad 

1. Connect the balanced sweep output from a signal generator to the VHF tuner antenna terminals through the 
300 ohm pad shown in Fig. 104JA. Set sweep generator for 10 MC sweep. 

2. Connect the negative side of 14 volt bias supply to terminal 8 of the VHF tuner. Connect the positive side 
of the bias supply to the chassis. 

3. Connect the oscilloscope and band-pass detector circuit shown in Fig. 104HA to Test Point TP-2 shown in 
Fig. 104IC. 

4. Set the VHF tuner channel selector to channel 13. 

5. Loosely couple the high side of the marker generator to the antenna input terminals by clipping the lead 
over the insulation of one sweep generator lead. Connect the ground side of the generator to the chassis of 
the VHF tuner. Set the marker generator to the channel 13 picture carrier frequency of 211.25 MC. 

6. Carefully note the position of the marker pip on the response curve. Use a grease pencil if necessary to 
mark the position on the face of the cathode ray tube. 

7. Loosely couple the high side of the marker generator to the band-pass detector circuit by clipping the lead 
over the germanium diode in the detector circuit. Connect the ground side of the generator to the chassis of 
the VHF tuner. Set the marker generator to 45.75 MC. 

8. Rotate the fine tuning control of the VHF tuner until the 45.75 MC marker is in the same spot as the marker 
in steps 5 and 6. If this cannot be accomplished by adjustment of the fine tuning control, adjust the channel 
13 oscillator adjustment (L-7) to position the 45.75 MC marker. DO NOT DISTURB THE SETTING OF THE 
FINE TUNING CONTROL AFTER THIS ADJUSTMENT. 

9. Switch the VHF tuner channel selector and sweep generator to channel 12. 

10. Repeat steps 5 and 6 except use the picture carrier frequency for channel 12 (205.25 MC) in step 5. 

11. Repeat step 7 using the same marker frequency of 45.75 MC. 

12. Adjust the incremental oscillator coil for the channel until the 45.75 MC marker pip is in the same position 
on the curve as the marker pip for the picture carrier was in step 10. 

11 Repeat steps 9, 5, 6, 7 and 12 for channels 11, 10, 9, 8 and 7 in that order. In each case switch the channel 
selector and sweep generator to the channel being aligned. The marker generator frequency for step 5 will be 
the picture carrier frequency for the channel being aligned. See the chart on page 3 9 for the picture 
carrier frequency of each channel. 

14. Switch the channel selector and sweep generator to channel 6 and repeat steps 5 and 6 except use the picture 
carrier frequency for channel 6 (83.25 MC) in step 5. 
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CHASSIS 1200D Series 

15. Repeat step 7 using the same marker frequency of 45.75 MC. 

16. Adjust the channel 6 oscillator adjustment until the 45.75 MC marker pip is in the same position on the curve 

as the marker pip in Step 14. See Fig. 104IC. 

17. Repeat steps 9, 5, 6, 7 and 12 for channels 5, 4, 3 and 2 in that order. In each case switch the channel selector 
and sweep generator to the channel being aligned. The marker generator frequency for step 10 will be the 
picture carrier frequency for the channel being aligned. See the chart on page 3 9 for the picture 
carrier frequency of each channel. 

NOTE: If two marker generators are available the alignment can be greatly simplified by using one generator for 
the picture carrier marker and the other for the 45.75 MC marker. Both generators are connected to the 
receiver at all times as directed in the above instructions. The use of two generators will produce two pips 
on the pattern. The adjustments outlined above will make these two pips coincide on the oscilloscope pattern. 

EACH RESPONSE CURVE MUST FALL 
BETWEEN THESE TWO EXTREMES 

iocm TYPICAL CURVES ARE SHOWN BELOW 

50% 50% 

100% 

/1 CHANNEL 
2 

PICTURE SOUND ---,, 
; CARRIER 1 Ç AArRRIER 

4  .1 5  

1 11 111 /11 _11 

9 

12 13 

Fig. 104KA. Typical Channel Response Curves 9281956 

BAND-PASS ALIGNMENT FOR 16 POSITION VHF TUNERS 1E1483, 1E1582 & 1E1670 

DO NOT ATTEMPT THIS ALIGNMENT UNTIL THE I- F ALIGNMENT OF THE RECEIVER HAS BEEN CHECKED AND IS KNOWN 

TO BE CORRECT. THE OSCILLATOR ADJUSTMENT PROCEDURE GIVEN ON PAGE 39 MUST ALSO BE COMPLETED 

BEFORE STARTING THIS ALIGNMENT. 

1. Connect the balanced sweep output from a signal generator to the VHF tuner antenna terminals through the 300 
ohm pad shown in Fig. 1041A. Set the sweep generator for 10 MC sweep. 

2. Connect the negative side of the 11 volt bias supply to terminal 8 of the VHF tuner. Connect the positive side 
of the bias supply to the chassis. 

3. Connect the oscilloscope and band-pass detector circuit shown in Fig. 104HA to Test Point TP-2 shown in 
Fig. 104IC. 

4. Set the VHF tuner channel selector to channel 13. 

5. Loosely couple the high side of the marker generator to the band-pass detector circuit by clipping the lead over 
the germanium diode in the detector circuit. Connect the ground side of the generator to the chassis of the 
VHF tuner. 

6. Set the sweep generator for channel 13 and turn the VHF tuner channel selector to channel 13. 

7. Adjust L-2 (channel 13 r-f grid), L-3 (channel 13 r-f plate), and L-6 (channel 13 mixer grid) adjusting screws 
(see Fig. 104IC) for a band pass characteristic containing both carriers with steep sides and maximum gain. See 

curves shown on page • The mixer grid adjustment (L-6) must be adjusted for maximum mid-band 
gain regardless of the shape of the skirts. The slope and position of the skirts are primarily controlled by the 
r-f plate adjustment (L-3) while the r-f grid adjustment (L-2) controls the slope of the flat topped portion of the 
curve. Always adjust to place the picture carrier marker on a peak of the curve. 

If the factory adjustment of the incremental loops and coils has not been disturbed, alignment of the r-f plate, r-f 
grid and mixer grid should be complete after the completion of step 7, unless extensive repairs have been made on 
the tuner. Check the other channels for a similar band-pass characteristic as shown in Fig. 104KA, If they have the 
correct characteristics further alignment is not necessary. If they do not, proceed with the following steps. 

8. Adjust the coils of the r-f plate, r-f grid and mixer grid for channels 12 through 7 starting with channel 12. 
Adjust the signal generators for each channel to the frequencies given in the chart on page 39. Pushing 
the half turn incremental loops toward the center of the switch so that they are closer to the switch wafer will 
increase the frequency while pulling them out and away from the switch wafer will decrease the frequency. 
Always adjust the mixer grid coils for maximum mid-band gain and the r-f plate and r-f grid coil loops as 
outlined in step 7. 

9. Adjust the coils of the r-f plate, r-f grid and mixer grid for channels 6 through 2 starting with channel 6. Adjust 
the signal generators for each channel to the frequencies given in the chart on page 39. Spreading the 
turns of the coils will increase the frequency while squeezing the turns together will decrease the frequency. 
Always adjust the mixer grid coils for maximum mid-band gain and the r-f plate and r-f grid coils as outlined 
in step 7. 

10. Repeat step 7 as a final adjustment for channel 13. 

1. 

ALIGNMENT OF UHF POSITION IN 16 POSITION VHF TUNERS 

Complete the oscillator and band-pass alignment given on pages 51 and 5 1-

2. Turn the channel selector switch in the VHF tuner to the UHF position which will turn on the UHF dial light. 

3. Complete the I- F Amplifier Coupling Alignment given on page SO and 51 and leave the sweep 
and marker generators connected as for the coupling alignment. 

4. Connect the oscilloscope and band-pass detector shown in Fig. 104HA, to Test Point TP-2 on the VHF tuner 
as shown in Fig. 104IC. 

5. Adjust the incremental coils on S-1C and S- 1D in the VHF tuner for the same general characteristics obtained 
for the I- F coupling alignment between the VHF and UHF tuners. The two peaks of the curve should be ad-
justed so that they are of equal amplitude with the picture carrier marker on one peak of the curve as shown 
in Fig. 104IB. Only a slight adjustment of these coils is required to produce considerable change. Adjust the 
coils with a non-metallic instrument and replace the cover on the VHF tuner before viewing the waveform on 
the oscilloscope. 
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ALIGNMENT OF THE 1E1484 AND 1E1659 UHF TUNERS 

It is recommended that the alignment of the 1E1484 and 1E1659 UHF tuners not be disturbed in the field. If it is 
definitely established that realignment of the tuner is absolutely necessary the UHF tuner will have to be removed 
from the main TV chassis in order to get at the adjustments. Electrical connections to the main TV chassis will 
have to be maintained in order to use amplifiers in the TV chassis to obtain a useable oscilloscope indication and 
prevent loading of the UHF tuner output circuit by the necessary test equipment. A heavy ground braid must also 
be connected between the UHF tuner chassis and the main TV chassis. 

THE HALLICRAFTERS SERVICE DEPARTMENT PROVIDES A TUNER EXCHANGE SERVICE FOR A NOMINAL 
FEE. THE SERVICE TECHNICIAN IS URGED TO AVAIL HIMSELF OF THIS SERVICE RATHER THAN TO AT-
TEMPT FIELD ALIGNMENT OF THESE TUNERS. 

SET-UP PROCEDURE 
C307 

1. Complete the I- F coupling alignment given on page 
1952-10411. 

2. Connect the band-pass detector circuit given in Fig. 
10411A to an oscilloscope and the plate (6BZ7 pin 1) 
of the r-f amplifier in the VHF tuner. 

3. Connect the output of a UHF sweep generator to the 
UHF tuner antenna terminals through the 300 ohm 
resistor network shown in Fig. 104JA. 

4. Loosely couple the r-f output of a UHF marker gen-
erator to the leads from the sweep generator. 

C 312 

Fig. 104NA. UHF Tuner Adjustment Points 

OSCILLATOR ADJUSTMENT 

92C2016 

1. Rotate the UHF tuning control to the full counterclockwise position. 

2. Set the marker and sweep generators to 465 MC. 

3. Adjust the oscillator trimmer capacitor (C-312 shown in Fig. 104NA) until the marker appears on the top portion 
of the curve. 

Rotate the UHF tuning control to the full clockwise position. 

5. Set the marker and sweep generators to 900 MC. 

Carefully spread or pinch together the legs of the oscillator end inductor (LI-3 shown in Fig. 1040A) until the 
marker appears on the top portion of the curve. 

7. Repeat the above steps until no further improvement is apparent. The oscillator adjustment figures of 465  
and 900 megacycles are approximate only, and may not fall precisely at the dial settings specified; in every  
case, however, the oscillator must be aligned so that both frequencies can be tuned by normal manipulation  
of the tuning control. 

R-F ALIGNMENT 

1. Rotate the UHF tuning control to the full counterclockwise position. 

Set the marker and sweep generators to 465 MC. 

Adjust the r-f trimmer (C-305 & C-307 shown in Fig. 104NA) for maximum gain and a flat top response curve. 
The marker should be in the top center portion of the curve. 

Rotate the UHF tuning control to the full clockwise position. 

Carefully spread or pinch together the legs of the r-f end inductors (LI-1 & LI-2 shown in Fig. 1040A) for 
maximum gain and a flat top response curve. The marker should appear in the top center portion of the curve. 

Repeat the above steps until no further improvement is apparent. 

TO VHF TUNER 

UHF 
ANTENNA 
INPUT 

‘A. 

WTHX4 
WEVI 

9221964 

Fig. 1040. Ports Identification for 1E1484 Er 1E1659 UHF Tuners 

SERVICE PARTS LIST FOR 1E1484 & 1E1659 UHF TUNERS 
The parts in the following list may be identified by reference symbols shown in the above figure. 

Schematic 
Symbol 

T-301 
L-301 
L-302 
L-303 
L-304 
L-305 
L- 306A, B,C 

V-301 
X-301 

Description 
Reference 
Symbol 

TRANSFORMERS & COILS 
r-f output transformer 
Choke; 9 turns, 1/8" diameter 
0.38 uh. cathode choke 
0.47 uh. heater choke 
0.47 uh. heater choke 
0.38 uh. plate choke 
UHF Inductuner complete with R-304 8/ R-305 

6AF4 triode, UHF oscillator 
1N82 silicon diode 

1 
2 
3 
4 
5 
6 
7 

TUBES & RECTIFIERS 
8 
9 

CAPACITORS 
C-301 1.0 mmf. ceramic gimmick 
C-302 2.5 mmf. ceramic gimmick 
C-303 0.25 mmf. ceramic gimmick 
C-304 1.0 mmf. ceramic gimmick 
C-305 0.8 to 6.5 mmf. tubular ceramic trimmer 
C-306 0.25 mmf. ceramic gimmick 
C-307 0.8 to 6.5 mmf tubular ceramic trimmer 
C-308 100 mmf. tubular ceramic (1E1484 tuner) 
C-308 150 mmf. tubular ceramic (1E1659 tuner) 
C-309 2.5 mmf. ceramic gimmick 
C-310 2.2 mmf. ceramic gimmick 
C-311 0.4 mmf. ceramic gimmick 
C-312 3.0 to 10 mmf. tubular ceramic trimmer 
C-313 6.0 mmf. ceramic disc 
C-314 68 mmf. ceramic gimmick 
C-315 68 mmf. ceramic gimmick 

RESISTORS 
R-301 470,000 ohms 1/2 watt, carbon 
R-302 470,000 ohms 1/2 watt, carbon 
R-303 12,000 ohms 1/2 watt, carbon 
R-304 22,000 ohms 1/2 watt, carbon 
R-305 22,000 ohms 1/2 watt, carbon 

10 
11 
12 
13 
14 
15 
16 
17 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

MISCELLANEOUS PARTS 
Bracket, mounting for C-312 
Bracket, oscillator tube clamp 
Connector, oscillator plate 
Grommet, oscillator tube clamp 
Screw, adj.; for C-305 and C-307 
Screw, adj.; for C-312 
Shield, 7 pin tube 
Socket, 7 pin molded mica filled 

30 
31 
32 
33 
34 
35 
36 
37 

>Afars. Cross 
Ref  

B-630160-1 
A-600407-1 
A-600240-3 
A-600033-1 
A-600033-1 
A-600249-3 
A-600414-1 

A-600210-1 
A-600413 

A-600025-6 
A-600389-7 
A-600025-12 
A-600025-6 
A 600220-1 
A-600025-12 
A-600220-1 
A-600026-6 
A-600026-12 
A-600025-17 
A-600025-10 
A-600389-2 
A-600282-3 
A-600463-2 
A-600281-1 
A-600281-1 

A-6000029-9 
A-6000029-9 
A-200116-12 
None 
None 

A-600280-1 
A-600465-1 
A-600446-1 
A-600466-1 
A-11511-62 
A-15717-12 
A-600035-1 
A-600215-1 

Hallicrafters 
Part Number 

50-600 
53-290 
53-285 
53-293 
53-293 
53-285 
1-1645 

90X6AF4 
19A1883 

47-339 
47-350 
47-345 
47-339 
44-428 
47-345 
44-428 
47-351 
47-394 
47-353 
47-338 
47-346 
44-427 
47-352 
47-336 
47-336 

23X20X474K 
23X20X474K 
23X2OX 123K 
23X20X223K 
23X20X223K 

67-2220 
67-2221 
76-1073 
16-336 
3-3136 
3-3137 
69-577 
6-471 
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CHASSIS 1200D Series 

SERVICE PARTS LIST (Cont.) 

SERVICE PARTS LIST 

The following combined parts list may be used to determine replacement parts for the 1200 series TV chassis. To 
determine the correct replacement part, first refer to the correct schematic for the particular chassis involved and 
determine the correct schematic symbol for the part. Refer to the Service Parts List for the part number and 
description of the component with the same schematic symbol. Some components with the same schematic symbol vary 
from one type of chassis to another due to mechanical changes. These exceptions are also shown in the Service Parts 
List. 

The part number will be found stamped on most components with the exception of carbon resistors, capacitors, tube 
sockets, and other small components not large enough to be stamped. 

Picture tubes and their associated mounting components are listed in a separate parts list. Cabinet parts may be 
determined by referring to the pages devoted to individual models. 

Schematic 
Symbol 

T-101 
T-102 
T-103 
T-104 
T-105 
T-106 
T-107 
T-108 
T-109 
T-110 

T-201 
T-202 
T-203 

Transformer, 
Transformer, 
Transformer, 
Transformer, 
Transformer, 
Transformer, 
Transformer, 
Transformer, 
Transformer, 
Transformer, 

TRANSFORMERS AND COILS 

Description 

first i-f amplifier 
second i-f amplifier 
diode detector 
vertical blocking oscillator 
vertical output   
horizontal output (for 17" chassis) 
ratio detector 
audio output 
horizontal output ( for 20" chassis) 
Heater   

Transformer, first i-f amplifier 
Transformer, second i-f amplifier 
Transformer, diode detector 

Hallicrafters 
Part Number 

50B561 
50B568 
50B562 
55B190 
55C192 
55D193 
50C473 
55C191 
55D197 

52C258 

50B573 
50B574 
50B575 

L-101 Coil, converter i-f   51B1301 
L-102 Coil, video peaking 51A1578 
L-103 Coil, video peaking 51A1579 
L-104 Coil, video peaking (wound on R-119) 51A1580 
L-105 Coil, 4.5 MC trap 51B1541 
L-106 Coil, video peaking (wound on R-122)   51A1581 
L-107 Coil, video peaking (wound on R-123) 51A1582 
§L-108 Coil, horizontal stabilizer 51B1642 or 51B1536 
L-109 Coil, yoke coupling (wound on C-148) 53B264 
L-110 Coil, 4.5 MC amplifier grid adjustment 51B1542 
L-111 Coil, speaker field (part of speaker)   
L-112 Deflection yoke ( for 17" chassis) 53A271 or 53C263 
L-112 Deflection yoke ( for 20" chassis) 53A271 or 53A268 

L-112 Deflection yoke (for 21" chassis) 53A271 
L-113 Choke, heater 53A266 
L-114 Choke, r- f (channel 5 tweet filter)   53B008 

L-201 Coil, converter i-f 
L-202 Choke, heater 
L-203 Choke, heater 
L-204 Choke, heater 
L-205 Choke, heater   

51C1643 
53A282 
53A282 
53A282 

• ........ 535266 

§Either one of the two different horizontal stabilizer coils listed above for L-108 may be found in the 1200 series 
chassis. The 51B1642 coil is easily identified by the 63A902 aluminum plate which must be used for mounting this 
coil. Neither C-142 (75 mmf) nor C-170 ( 100 mmf) are required between pin 5 and ground of the horizontal oscillator 
when the 51B1642 coil is used. 

Schematic 
Symbol 

TUBES & RECTIFIER COMPLEMENT 

Description Hallicrafters Part Number 

CHASSIS WITH 
HEATER 

TRANSFORMER 

V-1 R- F amplifier (part of VHF tuner) 
V-2 Oscillator/mixer (part of VHF tuner) 
V-101 First i-f amplifier 
V-102 Second i-f amplifier 
V-103   Third i-f amplifier   
V-104 Video amplifier 
V-105 Sync clipper 
V-106 Vertical oscillator and output 
V-107 Horizontal A.F.C. 
V-108   Horizontal oscillator   
V-109 Horizontal output 
V-110 Damper 
V-111 High voltage rectifier 
V-112 Sound i-f amplifier ( 4.5 MC) 
V-113   Ratio detector   
V-114 Audio amplifier 
V-115 Audio output amplifier 
V-116 Picture tube 
X-101 Selenium rectifier ( 300 ma.) 
X-102   Selenium rectifier (300 ma.)   

X-103 Video detector ( 1N60 germanium diode) or 
Video detector (1N64 germanium diode) 

V-301 UHF Oscillator (part of UHF tuner) 

VHF tuning unit assembly, 
complete with tubes. Refer to 
part number stamped on top of 
tuner chassis. 

UHF tuning unit assembly, 
complete with tube and crystal 
diode. 

Schematic 
Symbol 

C-100 
C-101 
C-102 
C-103 
C-104  
C-105 
C-106 
C-107 
C-108 
C-109  
C-110 
C-111 
C-112 
*C-113 
C- I14  
C-115 
*C-116 

VHF & UHF TUNING UNITS 

A, D, K, L. P, R, W 
X1200D CHASSIS  

1C1345 Pentode type 
with 90X6BC5 r-f 
amplifier and 90X616 
oscillator/mixer. 

None 

F, G 81 T1200D 
CHASSIS  

1C1376 Cascode type 
with 90X6BZ7 or 
90X6BQ7 r-f amp-
lifier and 90X6J6 
oscillator/mixer. 

None 

CAPACITORS 

Description 

330 mmf. 500 V., ceramic tubular 
330 mmf. 500 V., ceramic tubular 
330 mmf. 500 V., ceramic tubular 
5000 mmf. 500 V., ceramic disc 
Dual 4000 mmf. 500 v., ceramic disc 
1000 mmf. 500 V., ceramic disc 
5000 mm!. 500 V., ceramic disc 
5000 mmf. 500 V., ceramic disc 
1000 mmf. 500 V., ceramic disc 
5000 mmf. 500 V., ceramic disc   
5000 mmf. 500 V., ceramic disc 
1000 mmf. 500 V., ceramic disc 
10 mmf. 500 V., ceramic tubular 
4.7 mmf. 500 V., 10% ceramic tubular 
0.1 mfd. 200 V., paper tubular   
.5 mfd. 25 V., paper tubular 
2.2 mmf. 500 V., 10% ceramic tubular 

90X6CB6 
90X6CB6 
90X6CB6 
90X6AH6 
90X6SN7GT 
90X12BH7 
90X6AL5 
90X6SN7GT 
90X6BQ6GT 
90X12AX4 
90X1B3GT 
90X6AU6 
90X6AL5 
90X6C4 
90X6W6 

27A173 
27A173 

19B1246 

CHASSIS WITH 
SERIES-PARALLEL 
HEATER CIRCUIT 

11200D 
CHASSIS  

1E1380 Cascode type 
with 90X6BQ7 r-f 
amplifier and 
90X616 oscillator/ 
mixer. 

None 

90X6CB6 
90X6CB6 
90X6CB6 
90X6AH6 
90X12SN7GT 
90X12BH7 
90X6AL5 
90X6SN7GT 
90X25BQ6GT 
90X12AX4 
90X1B3GT 
90X6AU6 
90X6AL5 
90X6C4 
90X25L6GT/G 

27A173 
27A173 

19B1246 

Y 44i Z 1200D 
CHASSIS  

1E1483, 1E1582 or 
1E1670 Cascode 16 
position type with 
90X6BZ7 r-f amp-
lifier and 90X6X8 
oscillator/mixer. 

1E1484 or 1E1659 
with 6AF4 oscillator 
and 1N82 crystal 
mixer. 

Hallicrafters 
Part Number 

47BUL20331M5 
47BUL20331M5 
47B20331M5 
47A168 

  47A218 
47A230 
47A168 
47A168 
47A230 
47A168 
47A168 
47A230 
47B20100K5 
47A160-6 
46AU104J 
46A177 
47A160-4 

©John F. Rider 



Schematic 
Symbol 

SERVICE PARTS LIST (Cont. 

CAPACITORS (Cont.) 

Description 

1C-117 30 mmf. 500 V., 10% ceramic tubular 
C-118 100-10 mfd. 300 V., 200-30 mfd. 150 V., electrolytic 
C-119  200-5 mfd. 150 V., electrolytic 
C-120 5000 mmf. 500 V., ceramic disc 
C-121 .1 mfd. 400 V., paper tubular 
*C-122 220 mmf. 500 V., 10% ceramic tubular 
C-123 .005 mfd. 600 V., paper tubular 
C-124  22 mmf. 500 V., ceramic tubular   
C-125 .05 rnfd. 400 V., paper tubular 
C-126 .0047 mfd. 400 V., molded paper tubular 
C-127 .0047 mfd. 400 V., molded paper tubular 
C-128 .01 mfd. 400 V., molded paper tubular 
C-129 0  0047 mfd. 400 V., molded paper tubular   
C-130 .047 mfd. 400 V. molded paper tubular 
C-131 .047 mfd. 400 V., molded paper tubular 
C-132 5000 mmf. 500 V., ceramic disc 
C-133 20 mfd. 450 V., electrolytic 
C-134   0.05 mfd. 200 V., paper tubular   
C-135 140 mfd. 150 V., electrolytic 
*C-136 1000 mmf. 500 V., ceramic tubular 
*C-137 1000 mmf. 500 V., ceramic tubular 
C-138 .006 mfd. 600 V., paper tubular 

*C-139   0.003 mfd. 400 V., paper tubular   
*C-140 .001 mfd. 1000 V., molded paper tubular 
C-141 .01 mid. 400 V., paper tubular 

§*C-142 75 mmf. 500 V., 10% ceramic tubular 
*C-143 3900 mm!. 500 V., 10% silver mica 
*C-144  390 mmf. 500 V., 10% silver mica  
*C-145 470 mmf. 500 V., 10% silver mica 
C-146 5000 mmf. 500 V., ceramic disc 
*C-147 120 mmf. 3000 V., ceramic disc 
C-148 .1 mfd. 200 V., paper tubular (part of L-109) 
*C-149  68 mmf. 500 V., 10% ceramic tubular 
C-150 Dual 4000 mmf. 500 V., ceramic disc 
C-151 5 mfd. 50 V., electrolytic 
C-152 330 mmf. 500 V., ceramic tubular 
C-153 1000 mmf. 500 V., ceramic disc 
C-154  5000 mmf. 500 V, ceramic disc 

C-155 10 rnfd. 50 V., electrolytic 
C-156 .01 mfd. 400 V., paper tubular 
C-157 .02 mfd. 600 V., paper tubular 
C-158 5000 mmf. 500 V., ceramic disc 
C-159  5000 mmf. 500 V., ceramic disc   
C-160 47 mmf. 2000 V., (part of L-112) 
*C-161 200 mid, 150 V., electrolytic 
C-162 .1 mfd. 600 V., paper tubular 
*C-163 390 mmf. 500 V., 10% silver mica 
*C-164  560 mmf. 500 V., 10% silver mica 
C-165 .047 mfd. 400 V., paper tubular 
C-166 500 mmf. 20,000 V., ceramic 
C-167 .005 mfd. 400 V., paper tubular 
C-168 .05 mfd. 400 V., paper tubular 
C-169  10 mfd. 150 V., electrolytic   

§*C-170 100 mmf. 500 V., silver mica 
C-171 1000 mmf. 500 V., ceramic disc 
C-172 47 mmf. 500 V., ceramic tubular 
C-173 .05 mfd. 600 V., paper tubular 
C-174 01 mfd. 600 V., paper tubular   
C-175 1000 mmf. 500 V., ceramic disc 
C-176 1000 mmf. 500 V., ceramic disc 
C-177 1000 mmf. 500 V., ceramic disc 
C-178 1000 mmf. 500 V., ceramic disc 
C-179  01 mfd. 500 V., ceramic disc  
C-180 .01 mfd. 500 V., ceramic disc 
C-181 1000 mmf. 500 V., ceramic disc 

Hallicrafters 
Part Number 

47X25PG300K 
45C209 

  45C210 
47A168 
46AV1041 
47B20221K5 
46AY502I 
47B20220M5 
46AW5031 
46BS472L4 
46BS472L4 
46BS103L4 
46BS472L4 
46BS473L4 
46BS473L4 
47A168 
45B208 
46AU5031 
45B207 
47B20A102M5 
47B20A102M5 
46AZ 602 F 
46AW3021 
46BS102L10 
46AW1031 
47B20750K5 
47X30D392K 
47X20D391K 
47X20D471K 
47A168 
47A296 

  4'7X3OTH680K 
47A218 
45B175 
47B20331M5 
47A230 

  47A168 

458211 
46AW1031 
46AY2031 
47A168 
47A168 

45B217 
46AY1041 
47X20D391K 
47X20D561K 
46BS473L4 
47A223 
46AW502H 
46AW503H 
45A097 
47X20D101K 
47A230 
47B20470M5 
46AY5031 
46AY1037 
47A230 
47A230 
47A230 
47A230 
47A217 
47A217 
17A230 

C-200  5000 mmf. 500 V., ceramic disc   
C-201 1000 mmf. 500 V., ceramic disc 
C-202 1000 mmf. 500 V., ceramic disc 
C-203 1000 mmf. 500 V., ceramic disc 
C-204 1000 mmf. 500 V., ceramic disc 
C-205  1000 mmf. 500 V., ceramic disc   
C-206 1000 mmf. 500 V., ceramic disc 
*C-207 680 mmf. 500 V., 5%, ceramic tubular 
*C-208 820 mmf. 500 V. 5%, ceramic tubular 
*C-209 820 mmf. 500 V. 5%, ceramic tubular 
C-210  24 mmf. 500 V., ceramic tubular  

C-211 24 mmf. 500 V., ceramic tubular 
C-212 330 mmf. 500 V., ceramic tubular 
C-213 330 mmf. 500 V., ceramic tubular 

* USE EXACT REPLACEMENT PART ONLY 
f SEE NOTE ON BOTTOM OF PAGE ..5-,e. 

Schematic 
Symbol 

RESISTORS 

Description 

47A168 
47A230 
47A230 
47A230 
47A230 
47A230 
47A230 
47A319 
47A320 
47A320 
47B20A240K5 
47B20A240K5 
47B20331M5 
47B20331M5 

Hallicrafters 
Part Number 

R-100 5 ohm hum balance rheostat (part of speaker) 
R-101 100,000 ohms ; watt, carbon 23X20X104K 
R-102 4700 ohm 1 watt, carbon 23X20X472K 
R-103 1000 ohms ; watt, carbon 23X20X102K 
R-104  47 ohms 1 watt, carbon   23X20X470K 
R-105 1000 ohms ; watt, carbon 23X20X102K 
R-106 10,000 ohms 1 watt, carbon 23X20X103K 
R-107 47 ohms 1 watt, carbon 23X20X470K 
R-108 1000 ohms 1 watt' carbon 23X20X102K 

î  R-109  8200 ohms i watt, carbon   23X20X822K 
R-110 150 ohms ; watt, carbon 23X20X151K 
R-111 1000 ohms 1 watt, carbon 23X20X102K 
R-112 390,000 ohms I watt, carbon 23X20X394K 
R-113 1.5 megohms 1 watt, carbon 23X20X155K 
R-114  5600 ohms 1 watt, carbon   23X20X562K 
R-115 1 megohm -; watt, carbon 23X20X105K 
R-116 1.5 megohms 1 watt, carbon 23X20X155K 
R-117 2.2 megohms ;' watt, carbon 23X20X225K 
R-118/168 2500/1,000,000 ohms; dual contrast/volume control 25B997 
R-119  8200 ohms 1 watt, carbon (part of L-104)   
R-120 33,000 ohms 1 watt, carbon 23X30X333K 
R-121 4700 ohms 2 watt, carbon 23X40X472K 
R-122 6800 ohms; watt, carbon (part of L-106) 
R-123 3300 ohms ; watt, carbon (part of L-107) 
R-124  10,000 ohms I watt, carbon   23X20X103K 
R-125 470,000 ohms 1 watt, carbon 23X20X474K 
R-126 2.2 megohms -; watt, carbon 23X20X225K 
R- I27 680,000 ohms 1 watt, carbon 23X20X684K 
R-128 2200 ohms ; watt, carbon 23X20X222K 
R-129  560,000 ohms 1 watt, carbon   23X30X564K 
R-130 22,000 ohms 1 watt, carbon 23X20X223K 
R-131 6800 ohms ; watt, carbon 23X20X682K 
R-132 3300 ohms 1 watt, carbon 23X20X332K 
R-133 22,000 ohms 1 watt, carbon 23X20X223K 
R-134  10,000 ohms 1 watt, carbon   23X20X103K 
R-135 850,000 ohms; vertical hold control: for mtg. on rear apron 2581001 
R-135 850,000 ohms: vertical hold control: for mtg. on front apron 25B1013 
R-136 3300 ohms ; watt, carbon 23X20X332K 
R-137 1800 ohms -; watt, carbon 23X20X182K 
R-138  5 megohms; height control   25B998 
R-139 120 ohms 1 watt, carbon 23X20X121K 
R-140 750 ohms; vertical linearity control 25B999 
*R-141 8700 ohms 3 watts, 5% wire wound 24A971 
*R-142 7.5 ohms 5 watts, fuse type wire wound 25B1004 
*R_143  190 ohms cold - 19 ohms hot, 5 watts; neg temp. coeff.  25A 1008 
*R-144 80 ohms 10 watts, 5% wire wound 24A955 
*R-145 42 ohms 3 watts, 5% wire wound 24A957 
R-146 100,000 ohms ; watt, carbon 23X20X104K 

S
S
-
4
 l
 3
9
V
d
 A
l
 
9
1
3
1
d
V
d
D
I
1
1
V
H
 

©John F. Rider CHASSIS 1200D Series 



CHASSIS 1200D Series 

SERVICE PARTS LIST (Cont.) 
RESISTORS ( Cont.) 

Schematic 
Symbol Description 
R-147 100,000 ohms watt, carbon 
R-148  22,000 ohms watt, carbon  
R-149 4.7 megohms watt, carbon 
R-150 4.7 megohms watt, carbon 
R-151 150,000 ohms 1 watt, carbon 
R-152 150,000 ohms 1 watt, carbon 

R-153   1200 ohms watt, carbon  
R-154 5600 ohms watt, carbon 
R-155 120,000 ohms; horizontal hold control; for mtg. on rear apron 
R-155 120,000 ohms; horizontal hold control; for mtg. on front apron 
R-156 120,000 ohms 1/2 watt, carbon 
R-157 4700 ohms i watt, carbon 
R-158 330,000 ohms 1- watt, carbon 
R-159 4700 ohms 1 watt, carbon 
R-160 50 ohms rheostat; horizontal centering (part of horiz. output trans.) 
R-161  2.2 ohms watt, carbon (part of horiz. output trans.)   
R-162 150 ohms watt, carbon 
R-163 2200 ohms -1 watt, carbon 
R-164 270 ohms 1 watt, carbon 
*R-165 10,000 ohms 1 watt, 5% carbon 
*R-166  10,000 ohms 1 watt, 5% carbon   
R-167 33,000 ohms 1 watt, carbon 
R-168/118 1,000,000/2500 ohms; dual volume/contrast control 
R-169 1500 ohms 1 watt, carbon 
R-170 33,000 ohms 1 watt, carbon 
R-171  5 megohms; brightness control   
R-172 1.5 megohms; focus control 
R-173 220 ohms 1 watt, carbon 
R-174 1000 ohms watt, carbon 
R-175 470,000 ohms k watt, carbon 
R-176  1200 ohms k watt, carbon   
R-177 33,000 ohms 1 watt, carbon 
R-178 82,000 ohms I watt, carbon 
R-179 220,000 ohms 1 watt, carbon 
R-180 8200 ohms 1 watt, carbon 
R-181  390,000 ohms 1 watt, carbon  
R-182 10,000 ohms 2 watts, carbon 
R-183 47,000 ohms i watt; carbon 
R-184 2200 ohmsk watt, carbon 
R-185 1500 ohms 1 watt, carbon 
R-186  470,000 ohms 1 watt, carbon  
R-187 470,000 ohms 1 watt, carbon 
R-188 22,000 ohms 1 watt, carbon 
R-189 470,000 ohms 1- watt, carbon 
R-190 1.2 megohms 1 watt, carbon 
R-191  47,000 ohms 1 watt, carbon   
R-192 10,000 ohms 1 watt, carbon 
R-193 22,000 ohms 1 watt, carbon 
R-194 180,000 ohms 1 watt, carbon 
R-195 22,000 ohms k watt carbon 
R-196  220,000 ohms 1 watt carbon   
R-197 33,000 ohms 1 watt, carbon 
R-198 220 ohms k watt., carbon 
R-199 220,000 ohms 1 watt, carbon 

R-200 2  2 ohms 1 watt, carboil   
R-201 22,000 ohms k watt. carbon 
R-202 15,000 ohms -} watt, carbon 
R-203 470 ohms k watt, carbon 
R-204 470 ohms 1 watt, carbon 
R-205 .   470 ohms 1 watt, carbon   

* USE EXACT REPLACEMENT PART ONLY 

Hallicrafters 
Part Number 
23X20X104K 
23X20X223K 
23X20X475K 
23X20X475K 
23X30X154K 
23X30X154K 
23X20X122K 
23X20X562K 
25B1002 
25B1014 
23X2OX 124K 
23X20X472K 
23X20X334K 
23X30X472K 

R-206 6800 ohms k watt, carbon 
R-207 100 ohms 1 watt, carbon 
R-208 3300 ohms 2 watts, carbon 
R-209 220 ohms 1 watt, carbon 
R-210  1 megohm 1 watt, carbon  
R-211 100 ohms k watt, carbon 
R-212 10,000 ohms 1 watt, carbon 
R-213 820,000 ohms 1 watt, carbon 

SPEAKERS 

DESCRIPTION 

23X20X682K 
23X30X101K 
23X40X332K 
23X20X221K 
23X30X105K 
23X20X101K 
23X20X103K 
23X20X824K 

HALLICRAFTERS 
PART NUMBER 

Speaker, 6-1" Electrodynamic; 85 Ohms Field (Cold Resistance)  1010P 85C128 

23X20X022K Speaker, 8" Electrodynamic; 61 ohms field 

23X20X151K 
23X20X222K 
23X20X271K 
23X20X103J 
23X20X103J 
23X20X333K 
25B997 
23X20X152K 
23X20X333K 
25B1000 Speaker, 8" Electrodynamic; 
25A1003 
23X20X221K 
23X20X102K 
23X20X474K 
23X20X122K 
23X30X333K 
23X20X823K 
23X20X224K 
23X20X822K 
23X20X394K 
23X40X103K 
23X20X473K 
23X20X222K 
23X20X152K 
23X20X474K 
23X20X474K 
23X30X223K 
23X20X474K 
23X20X125K 
23X20X473K 
23X30X103K 
23X30X223K 
23X20X184K 
23X20X223K 
23X20X224K 
23X20X333K 
23X20X221K 
23X20X224K 

23X20X022K 
23X20X223K 
23X20X153K 
23X20X471K 
23X20X471K 
23X20X471K 

(cold resistance)  1012P 85C136 

Speaker, 8" Electrodynamic; 85 ohms field (cold resistance) 

61 ohms field (cold resistance)   

Speaker, 6-1/2" Electrodyr.....nic; 85 Ohms Field (Cold Resistance)   

Speaker, 6-1/2" Electrodynamic; 61 ohms field 

Speaker, 6-1/2" Electrodynamic; 61 ohms 

1013C 85C136 

.102613,102 713 85A 133 

1051r 1052? 185C128 

(cold resistance)  10531, 1054p 85A135 

field (cold resistance)  

Speaker, 8" Electrodynamic; 61 ohms field (cold resistance)  

Speaker, 8" Electrodynamic; 61 ohms field (cold resistance) 

1055c ,1056c , 1060c , 1061c 85C 135 

lor eç6r. , l.P60(7 85A133 

  1062C ,1063C 85A133 
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CABINET SERVICE PARTS FOR MODEL 1058U 
For parts other than those listed below refer to the appropriate chassis and picture tube mounting parts list and any 
supplementary material that has been added thereto. 

DESCRIPTION 

Antenna, Built-in VHF Silver Vortex   
Antenna, Built-in UHF   
VHF or UHF Antenna Terminal strip  
Board, Speaker Baffle  
Bolt, Ornamental Head; Speaker Mounting  
Bracket, Built In Antenna Support   
Bracket, Glass & Mask Retainer; Top and Bottom   
Bracket, Glass & Mask Retainer; Left Side  
Bracket, Glass &I Mask Retainer; Right Side   
Bracket, Cabinet Back Upper Corner Support   
Bracket, UHF Prism Mounting   
Cabinet, Table; Mahogany Brown 

*Cabinet Back Only  
*Cabinet Back Assembly  
Cabinet Foot   
Dust Seal   

*Glass, Safety  
Grille, Speaker   

'Knob, Channel Selector   
'Knob, Contrast Control   
'Knob, VHF Fine Tuning & UHF Tuning   
1Knob, Off-On-Volume Control   
Line Cord and Plugs  

*Mas1t, Picture Tube   
Nameplate  
Pad, Glass and Mask Retainer Brackets  
Plug,Speaker, With Leads   
Prism, UHF Dial Indicator  
Prism Mounting clips   
Shield, Picture Tube; Mounted On Cabinet Back  .. 

•Speaker, 6-1/2" Electrodynamic; 85 Ohms Field (Cold Resistance)  . . 
Screw, Plastic; For Mounting Cabinet Back, Safety Glass and Mask  . . 

HALLICRAFTERS 
PART NUMBER 

57D171 
57C182 
88A456 
32C625 
3B1790 
67A2121 
67A2138 
67B2139 
67B2140 
67B2009 
67B2147 

Plastic   116F029 
8E2040 
41A15453 
16A315 
16B343 
22A371 
7C424 
15C 578 
15C517 
15C 573 
15C577 
87B1668-1 
7D395 
13A104 6 
16A313 
6A442 
83D434 
76A415 
69A411 
85C128 
3A266 

C 304 

33066 

.04 

33040 

6305 

I 

C306 
0.• - 4 

LI. IDO •MuCTaar. 

12E1484 UHF TUNER 

O302 

1.201 

I 7136.1, 
4011 

04.001 

"FIFO« 

'emu 

so, 

1301 

C3H 2 as 

6.3 

It.000 

3107: L30 

0,36 4. 0 47 
2,6 .1 0 6 

CH. Y1200D, Runs 1, 2, 3, 4, 5 
CH. Z1200D, Runs 1,1A, 2, 3, 4 

R o SO 

V301 
60F4 
OSC. 

sao 

• »  
262 1952 - 72( 

VHF 

ANT 
TERM. 

7604 

„470.000 

6167 

TS101 

*When the chassis has a tilted picture tube 

all of the following parts are used in place of the components listed in the above parts list: 

Cabinet Back Only   8B2041 
41A15454 
22E380 
7D438 

Cabinet Back Assembly 
Glass, Safety  
Mask, Picture Tube   

1The following knobs may be used for replacement provided they are replaced as a set: 
Knob, Channel Selector   15C588 
Knob, Contrast Control   15C587 
Knob, VHF Fine Tuning & UHF Tuning  15C590 
Knob, Off-On-Volume Control   15C586 

T I 

L I 

•--rirre  

" I 

111.3 VHF ION!, 

• In some models the speaker used is part number 85A135 with a 61 ohms field. When this speaker is used a 20 ohms, 
10 watt, flat wirewound resistor 24-927 is connected in series between the red speaker field cable lead and the point 

from which field voltage is obtained. 

CABINET SERVICE PARTS FOR MODEL 1057U 
For parts other than those listed below refer to the appropriate chassis and picture tube mounting parts list and any 
supplementary material that has been added thereto. 

DESCRIPTION 
HALLICRAFTERS 
PART NUMBER 

Antenna, Built-in VHF Silver Vortex   57D147 
Antenna, Built-in UHF  57C182 
VHF or UHF Antenna Terminal Strip  88A456 
Baffle, Speaker  32C613 
Bolt, Ornamental Head; Speaker Mounting  3A1665 
Cabinet, Table; Mahogany   78 F942 
Cabinet Back Only  8E2039 
Cabinet Back Assembly  41A15455 
Cabinet Bottom   8D1921 
Dust Seal   16B344 
Escutcheon, Knob  7D398 

L2 
.Cré .. 4 ...... 

1164 

GRIT 
122 61.6 

L4 

ROO 

16.11161 V•31.6 

.33 

I U It  
. 1 CI).1%2L 13 

one2 .1 L6 

601I0 

T 2 

.f V2 

OSC‘CICER 

CDS 
400 Tin 

L9 

4"e• 

• 6 

C71..116. 6 
01C. YU 

2 

Roo. 
3,or 

130v 

 o 
5 130V 

 o  

11600 

L M201 

3 

Glass, Safety  22E1375 
'Knob, Channel Selector   1 5C578 
1Knob, Contrast Control   15C517 
1Knob, VHF Fine Tuning & UHF Tuning  15C573 
1Knob, Off-On-Volume Control  15C577 
Line Cord and Plugs  87B1668-1 
Mask, Picture Tube   7D405 
Prism, UHF Dial Indicator  83D434 
Prism Mounting Bracket   67B2148 
Prism, Mounting Clip  76A415 
Plug Speaker, With Leads   6A442 
Shield, Picture Tube; Mounted On Cabinet Back  69A476 
Speaker, 6-P` Electrodynamic; 61 ohms field ( cold resistance)   85A135 

¶The following knobs may be used for replacement provided they are replaced as a set: 
Knob, Channel Selector   15C588 
Knob, Contrast Control   15C587 
Knob. VHF Fine Tuning & UHF Tuning  15C590 
Knob, Off-On-Volume Control   15C586 
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CHASSIS 1200D Series, Tuners 
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MODELS 1021P, 1026P, Ch. D1200D, Run 1 

NOTE: For tuner schematic, 
see page 58. 
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MODELS 1013C. Ch. F1200D, Run 1 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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2 RESISTOR VALUES ARE IN OHMS 8 HAVE 1/2 WATT RATING UNLESS 

OTHERWISE SPECIFIED 
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4 150 VOLT 13+ LEADS SHOWN IN HEAVY BROKEN LINESCIIM 

5 DO NOT MEASURE VOLTAGES ON PLATE OF v109 PEAK VOLTAGES 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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MODELS 1062C, 1063C, Ch. J1200D, Runs 1, lA 

CAPACITOR VALUES ARE IN MMF UNLESS OTHERWISE SPECIFIED 

2 RESISTOR VALUES ARE IN OHMS B HAVE 1/2 WATT RATING UNLESS 

OTHERWISE SPECIFIED 

3 260 VOLT El+ LEADS SHOWN IN HEAVY SOLID LINES 

4 150 VOLT 8+ LEADS SHOWN IN HEAVY BROKEN LINES 

5 DO NOT MEASURE VOLTAGES ON PLATE OF 0109 PEAK VOLTAGES 

PRESENT MAY DAMAGE TEST EQUIPMENT 

NOTE: 
tuner sche-
matic, see 
page 58. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
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CAPACITOR VALUES ARE IN MMF UNLESS OTHERWISE SPECIFIED 

2 RESISTOR VALUES ARE IN OHMS B HAVE 1/2 WATT RATING UNLESS 

OTHERWISE SPECIFIED 

3. 2E0 VOLT 8+ LEADS SHOWN IN HEAVY SOLID LINES 

4 150 VOLT 13+ LEADS SHOWN IN HEAVY BROKEN LINESCM 

5 DO NOT MEASURE VOLTAGES ON PLATE OF v109. PEAK VOLTAGES 

PRESENT MAY DAMAGE TEST EQUIPMENT 

NOTE:For tuner 
schematic, see 
page 58. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 

.0031MD 
R149 • 1.177 

35,000 
RIso, 4.77no 

4.7 MEG R 0110. IL 

• 5500 

R.65 

1500 

044 

 Ii-
390 

SILVER 
INCA 

Roe 
L108 2210000 

HORIZONTAL 
STABILIZER 

RI711 
020500 eme - 

HOLD 

- 
30.0-00 OHN 

STOP 

MITN 

220009 

;0x.* ra. 6200 

0109 

25806-6T 

HORIZ OUTPUT 

RIA 

R193 
22,000 
IN 

NED RML 
93,000 

vii0 

12A1(4 

DAMPER 

C 
120 
30000 

01066 

1/2 1213H7 

VERT OUTPUT 

C131 
--- 047 

'3'334 00 

• R137 
R 1600 NEG 'Tor 

11136 
5••••• 

HEIGHT 

20 

S 
!DL o 0A E2_ 

7105 

1 MC 

13000 
T CID) 

WIDTH 

CONTROL 

T 09 

_T • 500 

C.0 
L40 SOWED 

VERY 

LINEARITY 

18 3-ST 

H V RECT 

6 L. 

SISO HORIZ 
SO CENTER z 

Ill 

III   

III   

III 

R1111 
••• 
22 

11141 

-Too 

CI66 REQUIRED ONLY 
WITH METAL PIC TUBE 
OR wHEN REPLACE-
MENT GLASS FIXTURE 
DOES NOT HAVE OUTER 
AOUADAG COATING 

soo 
2090 
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CONDITIONS THE FOLLOWING CHANGES WILL BE FOUND ON CHASSIS WHICH HAVE A RUN IA CHASSIS 
STAMP: 
A. 10,000 OHMS, 1/2 WATT RESISTOR ( R- I24) REPLACED BY 22,000 OHMS, 1/2  WATT RESISTOR ( R-195). 
B. 470,000 OHMS, 1/2 WATT RESISTOR ( R- I25) REPLACED BY 220,000 OHMS, I/2 WATT RESISTOR ( R- I96). 
C. 47,000 OHMS, 1/2  WATT RESISTOR ( R- I83) REPLACED BY 33,000 OHMS, 1/2  WATT RESISTOR ( R- I97). 
D. 22 MMF. 500 V., CERAMIC TUBULAR CAPACITOR ( C- I24) REPLACED BY 47 MMF. 500 V., CERAMIC TUBULAR 

CAPACITOR ( C- 172). 
E. 1,000 MMF. 500 V., CERAMIC DISC CAPACITOR ( C- 171) ADDED BETWEEN PIN 5 AND GROUND OF THE I2AX4 

DAMPER TUBE V- I10. 
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MODELS 1055C 1056C 1060C 1061C Ch. T1200D, Runs 1, lA 

CAPACITOR VALUES ARE IN WAF UNLESS OTHERWISE SPECIFIED 
2 RESISTOR VALUES ARE IN OHMS IS HAVE /2 WATT RATING UNLESS 

OTHERWISE SPECIFIED 
3 260 VOLT 8+ LEADS SHOWN IN HEAVY SOLID LINES 
4 , 50 VOLT B. LEADS SHOWN IN HEAVY BROKEN LINESCM 
5 DO NOT MEASURE VOLTAGES ON PLATE OF V109 PEAK VOLTAGES 

PRESENT MAY DAMAGE TEST EQUIPMENT 

NOTE: 

For tuner 
schematic, see 
page 58. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
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OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
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TO IMPROVE VERTICAL AND HORIZONTAL SYNC PARTICULARLY UNDER EXTRENE FRINGE AREA RECEIVING 
CONDITIONS THE FOLLOWING CHANGES WILL BE FOUND ON CHASSIS WHICH HAVE A RUN IA CHASSIS 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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MODELS 1021P. 1026P. Ch. X1200D Run 1 

CAM 
/ L101 

24.75MC 

2. 
330 

RI?) 

220 

CIM 
eRICH DS WO 
1002:00= 

tz°0.z 

•  

T"'" 

70'0 

L110 d i  

4 5MC 

AMP GM  T 
AOJUST WENT 

VI 12 

6AU 6 

45 MC AMP 

C 50 

OJAL Ir 
04 RED 

Ron 
ISO 

5000 

TrO7 

4 5 MC 
  -- 

vu3 

GALS 

RATIO DOT 5185 

Tie 

0114 

6C4 

AUDIO A 

VOLUME 

L 

1,e 

Rao 

33,000 

v115 

25L6-60/0 

AUDIO OUTP,IT 

fàFD 

SLACK 

Ci, , 

02 91F0 

RED  

E 
GREEN 

Ril5 
.4701X0 

50102 

3.2.2,00 

SUCKING 
COL 

L111 
FIELD 
COIL 
Si A 

L112 RESISTANCE 

82T•EEN TERMS 183.42 ONUS lim 

5(1 5(10 TERNS m, .• 3 2 OmPS,APPROK 

SPEAKER FRAME 

HUM BALANCE 
NOT ON ALL 
SPEARERS 

LII2 
VERT 

CIAO 
47 

2000v 

V101 0102 

6Ce6 6C86 

ST IF 200 IF 
TIOI 

A,o.s 25.414C 

re 

3 

IT 004 -ri_2,0 
2Iee° 

ElI 

RiO5 

1000 

C107 

I 5000 

Fo74 
1000 

RIO? 

21 75 MC 
TRAP ADJ 102 

23 AMC 

4200t L 

_MO 

'"° RIOS 
j, 000 

C104-E;110 
So0.1 i10 

r 

1000 

0105 

6C86 

3RD IF 

4 3 
0110 - 
5000 

7103 

24 5 MC 

VIDEO 
DETECTOR 

LIM 

L102 

cos 
r , WI+ 41 
I, 51,  LIOS 

8 I 111 w 
+ ..,.. 

- 

921031110 OR IC" 
' 1 INIM = e  

I 

..... 

000 

S103 REM vIEW IS 
SNOWN SwrITM IS 
0-10 WILES- POSITION. 

IT 

R 13 MX* 
1.519E0 

o 

$103 
AGO CONTROL 

Rn5 

'SES 

0114 

1.0 

VA,  
Rim 2.2 9E0 

;9700 
IR 

TEST SOCKET 
TOP OIES 

Rule 

101 

0119 

RIM 
2500 
CONTRAST 

L105 

4.5MC 

L104 TRAP 

11413' We. cue 
 1-•-• c„,   

Rue 
2.2 -W.- -1(-

5200 30 

0104 

6AH6 

VIDEO AMP 

RIZO 

35,000 
1111 

0121 

 II  

LI 

t gi:0 

40 D2 >R123.0 

220 T 
RIOT r 0123 

3300 
4700 

euz• 

lopoo 

BRIGHTNESS 

R171 

• 512E8 

100,000 
Own STOP 

A1T 
.slacc 

FOCUS 

PICTURE TUBE 

v116 

ISISO CUIRA 

V105 0-1 

1.2:(.2_•=10 

12SN7QT 

SYNC 
CLIPPER 

2 

22 

Rae 
2.2 
9E8 

R1211 

2200 

0128 1111113 

4700 4729:0 KW° 

027 -.-
47oc, 

5131 
0800 

CMS 
.01T/FOI 

5139 .„ 
120 

0106A 

I/2 1213117 

VERT OSO 

-• MA 
.00479110 

  5135 
550,000 cm0 : 0137 

047-- 1800 
VERT rzoi 

'14)LC, 
-.., = --r 

01060 

1/2 128117 

VERT OUTPUT 

R192 

350000 385 
STOP 

10103 

rm PLIOS CONNECTOR 
5211.1.000 

PL104 

clid 

- 1+  
2009F0 
1900 

R1 ,12 

T 5 
swATT5 
Floc TYPE 

41. ‘,0115A 
1001e0 

10 
I 300V 

11102 

0138 

-- 1000 

R144 
•AN.  

100,000 

CI37 

1000.-- 0107 

«147 GALS 

• 

V108A 

 ; '14/02R6ISZN70-5SCI ,.88,000 i  000C1!._..0„, 

1.0089F = MR 
•(Vl 

S -'' 

' 

I  MO 

Pule I 
CI» 0,1:4 

T ...;/- :_c II 3 ès  :;5040) 59'InCA. • 

stpoo HoPit 
MOLD 

4.715: 710 I 01401'10 335'3:7 SILvER I STABILIZER 

3400., 

.C:c4:1 f HLOIC.18,ZONWOTAP,C0 
4,36 

• 30:00 045 
STOP 

VII0 VI1S v105 vi06 0112 02 0104 0116 0107 1/100 

12AX4 ST 12SN7-67 12807 eAU6 6J6 6AH6 PT. GALS 6507- UT 

27 Ml 5 • 3 • 

L 0109 113 

23806-ST 
2 7 • 5 • 5 3 • • 

5101 
on-ow 
023 vOuAtt 6C94 6086 6086 GALS 68C5 
CORTROL 0103 V102 V101 0113 VI 

RISS 
42 

VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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MODELS 1058-U Ch. Y1200D, Run 2 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
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OF THE PART BEING REPLACED. 
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MODEL 1058-U, Ch. Y1200D, Run 5 

I CEPACCOP vale. Net IMF UNLESS 0 WWWWW ISE SPEC.FIED. 

2 RESIST. L.,LIES 00 0.0 • 100 I/ 2 160, • 31,00 veLESS 

 esi SPECIFIED 

S 2E0 v OLT e• LE•05 SOLID Le. 5 

• 140 vOLT II• LEEDS INCH. . ret 'WV .0E01 L.5 O 

5 . NOT .LT•021 ON elPTE Of vel. Pte. •OLT360 

PEISEPT 10, UST (061  

CHII 

CHIO 

CH 9 

CH B 

BLANK 

UHF 

CM 2 

CH 3 

CH 7 BLAM CHS CH5 CH4 

CHANNEL SELECTOR SHOWN ON CHANNEL 13 

AS INDICATED IlY FLAT ON SHAFT. 

9291933 

60,u6 

4 SOC 31,113 

• Sie • Crée 

«PG. F' T 
41)41/STMPIT 

TIO 7 

4 3 be W 

2110,1 

sq. V115 

SCA 11/ 6 

41.1010 Asp 1113060 OUTPUT 

.0 

MED 

13000 

EL 

e 
e 

EEC. 

rel eft• 1600, • • •• Ole« 11 

s T 400001 

Le • •tt• • rttus •••• 2 sees effee 

140v 

V101 

GC134 

1ST I! 

Clot 4L42.2051 

Iato 

CO. 

'00' 

C 

 H-
ISO. 
•S.O. 

203 

•10 

:t.S. • 

“01, --
020 

•3 

2 48.550 

11304 
•1.0 

11.2 
IS.000 

0103 

300 17 

cco, 
- I 

11300 
•/0 SIM R. IS* 14 

Ilmem Mr“ We. 
.0.000.1(1011,11011. 

0111C0 

MlICTO0 ( 

011 

.102 

L104 

'Mr 

ENS 

V104 

SAM 

010(0 31411 

103 :  

f...  

---4 

•Im 
81,000 

MC CONVIOL 

•111 

E 

Et. 
I SIM 

f 

11111 

100 

1120T 
100 

0. 
8E00 

131 

EPIG/IT NESS 

 - 0T, 

5.3 

.000 
0.13101. 

ZLIC16 

1,0 

0.32 

6000 

41.31 •Too re• 6947 GT 

VIOS 

Pe 

: 

• 

2000r 

. Safi 

000$ 

11 0e1I 

PICTURE TUSO 

VII6 

PL 01 

9-1 CM 

SOSO 
022 0100(5 

- T  10000 

LIES 

eet 

11213 Ce. 
050,000 0'pp.,. 

_ m 

lese 

VOraett 

I -

• 

ette 

2200 

•LUDC• 

00 Teel 

000 S 

" 6E00 

0.26 

••I3 

1, I 

31, 

.0(00 

115 . 213017 

Rs 05C 

ce.Te, 

035 
00,.0 C. 

041e. 

VERT 400I 

MOLD 

310000 

c 200 

I 5000 

130V 

03S 

. • 

00 

.0100 
,50 • 

S 
leSTTS 
Tv. TOPE 

E0103 

ELI. 

110011.02.• 
COMPECT. 

SIPE 

Se01 
001. 

00 Munn 
_ COMM. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
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MODEL 1057-U, Ch. Z1200D, Run 2 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
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THE FOLLOWING INFORMATION IS INTENDED TO BE USED IN 
CONJUNCTION WITH ANY TELEVISION CHASSIS INCORPORATING 
THIS TYPE OF UHF TUNING UNIT. 

IDENTIFICATION 

Figure 1. UHF Tuner Assembly 

INTRODUCTION 

This UHF tuner is of continuous design. In other words, 
tuning for a UHF channel is not unlike tuning a radio 
for a radio station. The tuning range is from channel 
14 through 83. There are two parts to the tuner; the 
R- F Section (Mallory Tuning Unit) and the Pre-Amp 
Section. The tuner is located under the chassis pan 
and is accessible only by removing the chassis from 
the cabinet. Circuit operation is described below. 

CIRCUIT OPERATION OF THE UHF TUNER 

The method of operation may be best understood by 
referring to the block diagram of the UHF Tuner 
Assembly, Figure 2. As shown in the upper left of 
the diagram, the antenna, a UHF-VHF combination 
type, is connected to the input of the preselector when 
function switch is in the UHF position. The line con-
necting the antenna has a normal impedance of 300 
ohms. 

401 

ELECTRICAL AND MECHANICAL DATA 

Antenna Input Impedance 300 Ohms balanced 

Output Single output for 
sound and picture 

R- F Amplifier 6BQ7 or 6BZ7 

Mixer-Oscillator 6AF4 

Tuning Range Channels 14 - 83 

Tuning Mechanism Continuous 

The signal may be traced to the first tuned circuit, 
which is resonated to the channel to be received. It 
is then coupled capacitively to the second tuned circuit, 
which has the same resonant frequency. The coupling 
between the circuits is such that a bandpass of 6 mc 
or more is obtained. The output of the second tuned 
circuit is matched to the Xtal which is also fed by a 
voltage from the oscillator shown to the right. The 

oscillator frequency is so arranged that it is higher 
than the signal by the I- F frequency and by being con-
nected to the tuning shaft, remains spaced by this 
amount throughout the band. 

A connection from the Xtal circuit to the cascode I- F 
section contains a filter which passes the difference 
in frequency of the I-F but rejects the signal frequency. 

This I- F signal is now amplified through the cascode 
stage approximately twenty-five times. However, in 
the mixing process, the resulting I- F signal is three 
times down as compared to the R-F signal, This then 
gives an overall gain of eight times or slightly more. 

Lastly, the output of the cascode stage is link-coupled 
to the first I-F grid coil of the main video I-F amplifier 
and from there on, the usual circuit actions take place 
as in the VHF television receiver. 

I VHF 

300 SWITCH 
OHM 
LINE 

TUNING SHAFT 

UHF 
PRESELECTOR 

1st TUNED 
CIRCUIT 

FILTER 

CAS CODE 
ZO MC IF 
STAGE LINK 

 XTAL   

2nd TUNED OSCILLATOR 
CIRCUIT 

 o. 
(ON SWITCH) 

Figure 2. Block Diagram, UHF Tuner Assembly 

ALIGNMENT PROCEDURE: 

1. Perform the usual VHF alignment of the set with 
the function switch control shaft turned to the counter-
clockwise position (VHF position). Use the standard 
alignment procedure. Be sure that the four inter-
stage video I-F coils and the traps are tuned accur-
ately to the fixed frequencies specified so that a 
minimum amount of staggering of the mixer plate 
coil and 1st grid I-F coil is required to obtain a flat 
I- F response curve. 

2. Throw the function switch to its UHF position by 
turning control shaft in a clockwise direction. 
Attach a signal generator to ground (make ground 
lead as short as possible) and to UHF test point 
lead through a 120 ohm resistor. Shunt a 10 ohm 
resistor to ground off test point (see Figure 5). 
Turn the neutralizing trimmer approximately 3 
turns out from its maximum clockwise position, 
using a center frequency of approximately 44 mc. 
Adjust the two UHF I-F transformers so as to obtain 
a flat response between the frequency limits given 

for the VHF bandwidth. 

When necessary, turn the neutralizing trimmer to 
broaden the response curve of the first circuit. 

TEST POINT 

\AA  120 OHMS 

110 OHMS 
UHF TUNER GENERATOR 

Figure 5. Alignment Test Set-up 

NOTE 

Each time the neutralizing trimmer is turned,it 
changes the tuning of the adjacent coil which 
must be recentered. 

3. Close the test point through a meter (0-10) ma dc 
and check to see that the injection current runs 1 to 
2 ma over the band. This should be approximately 
1.5 ma over 500 to 750 mc. 

4. Solder test point lead to chassis and check to see that 
shields are fastened tightly. 
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MODEL 99685, UHF Tuner 
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PARTS LIST 

SYMBOL PART NO. VALUE TOTAL WATTS 

R7 4570 4.7K 10% 1 
R8 4511 100K 20% 1/2 
R9 4563 2200hms 10% 1/2 
R10 4506 470K 20% 1/2 
R11 4542 1K 20% 1/2 

C12 14046 1000Mmf 5% 
C13 14046 1000Mmf 5% 
C16 14046 1000Mmf 5% 
C21 14046 1000Mmf 5% 
C19 14045 1000Mmf 5% 
C20 14045 1000Mmf 5% 
C22 14045 1000Mmf 5% 

SYMBOL PART NO. VALUE TOTAL WATTS 
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Figure 3. Circuit Diagram for UHF Tuner Assembly 
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IDENTIFICATION 

Figure 1. Chassis 195 TV Chassis 

Chassis 195 receiver incorporates a low radiation 
"40 megacycle" cascode type tuner, the RF-11, that 

comprises the R- F stages. 

Both picture and sound output from the tuner is fed 
to the first of four stages of stagger-tuned I- F ampli-
fication. The picture carrier frequency is 45.75 mc. An 
intercarrier type sound system is employed, the 4.5 mc 
sound take-off occuring at the output of the video detector. 
The sound is fed into the first of two 4.5 mc sound I- F 
stages. A 39.75 mc adjacent channel picture trap, a 
41.25 mc co-sound trap, and a 47.25 mc adjacent channel 
sound trap are employed in the video I- F stages. 

A ratio detector is used as the sound second detector. 
This stage is followed by a stage of voltage amplification 
which drives a stage of power amplification. The beam 
power output tube is coupled to the speaker through an 
audio output transformer which is located on top of the 
receiver chassis. 

The video detector is one-half of a miniature dual 
diode vacuum tube. The output from this detector is 
coupled directly to the video amplifier through high 
frequency compensating shunt and series peaking coils. 
The single stage of video amplification is directly 
coupled to the cathode of the picture tube through high 
frequency compensating shunt and series peaking coils. 
Since direct coupling is employed, no DC restoration 
circuit is needed in the receiver. 

No. 400 

ELECTRICAL AND MECHANICAL DATA 

TABLE I - ELECTRICAL AND MECHANICAL DATA 

Operating Voltage 115 Volts AC, 60 cps 

Power Consumption 200 Watts 

Tuning Range Channels 2-13 

Maximum Audio Power 
Output 3 Watts 

Audio Output Impedance 6.4 Ohms tapped at 
3.2 Ohms at 400 cps 

Intermediate Frequencies 

Picture Carrier 
Sound Carrier 

45.75 Mc 
4.5 Mc 

Antenna Input Impedance 300 Ohms, balanced 

Picture Tube Size 17" Rectangular 

TABLE II - TUBE COMPLEMENT 

TUBE TYPE FUNCTION 

V1 6BZ7 or 6BQ7 R- F Amplifier 

V2 6J6 Oscillator-Mixer 

V101 6AU6 1st Sound I.F. 

V102 6AU6 2nd Sound I.F. 
V103 6AL5 Ratio Detector 
V104 1/2-6SQ7 Audio Amplifier 

V105 6K6GT Audio Output 

V201 6CB6 1st Picture I.F. 

V202 6CB6 2nd Picture I.F. 
V203 6CB6 3rd Picture I.F. 

V204 6CB6 4th Picture I.F. 
V205 l'2-6AL5 Video Detector 
V301 6AH6 Video Amplifier 

V302 17HP4 (Chassis 195) Picture Tube 

V401 6AU6 AGC Keyer 

V402 1/2-6SQ7 Delayed AGC 

V501 6AU6 1st Sync Separator 

V502 1/2-6SN7GT 2nd Sync Separator 

V601 6SN7GT Vertical Oscillator 

V602 6S4 Vertical Output 

V701 1/2-6AL5 
V702 1/2-6SN7GT 

Horiz. Phase Det. 

V703 6SN7GT Horiz. Oscillator 

V704 6BQ6GT Horiz. Output 

V705 6W4GT Damper 

V706 1B3GT H.V. Rectifier 

V801 5U4G L.V. Rectifier 

Two stages of sync separation are designed into 
the receiver. They receive the composite video signal 
from a tap on the video amplifier load resistor. 

The second sync separator serves the additional 
function of a phase splitter for feeding approximately 
equal and opposite sync pulses to the balanced horizontal 
phase detector. A negative sync pulse is taken from a 

tap on cathode resistor, and this pulse is fed to the 
vertical integrating network, Z501, for the purpose of 
synchronizing the vertical oscillator. 

The vertical oscillator is the cathode-coupled multi-
vibrator type. It drives a single power triode output 
stage which is coupled to the vertical deflection coils 
through an output transformer. The positive pulse of 
the retrace portion of the vertical sweep output voltage 
is reversed in phase by the transformer action of the 
output transformer, and the resulting negative voltage 
pulse is coupled to the picture tube control grid through 
a .022 uf condenser which also serves to sharpen the 
pulse so that it is only effective during the retrace por-
tion of the sweep. The negative voltage pulse biases the 
picture tube beyond cut-off during the retrace portion 
of the vertical sweep, and the bright retrace lines are 
blanked out. 

The horizontal oscillator is a cathode-coupled type 
of multivibrator. The stabilizing influence of a parallel 
tuned L-C circuit is used as part of the plate load of one 
of the triodes in the multivibrator circuit. The natural 
frequency of the tuned circuit is made very close to the 
horizontal sweep frequency. The frequency of the hori-
zontal multivibrator is further stabilized by a balanced 
horizontal phase detector circuit which consists of one-
half of a dual diode and one-half of a dual triode which 
has its plate and grid tied together so that the triode 
serves as a diode. The horizontal oscillator drives a 
stage of power amplification that is coupled to the hori-
zontal deflection coils through an output transformer. 
The horizontal output transformer is also an active 
member of the high voltage supply. In addition the 
horizontal output transformer supplies positive keyer 
pulses to the plate of the keyed AGC tube and it furnishes 
a reference saw-tooth voltage in conjunction with the 
horizontal deflection coil circuit for the horizontal 
phase detector. 

The high voltage section is a high efficiency fly-
back type which uses a single half-wave rectifier. The 
approximately 200 volts that results from the rectifica-
tion of the fly-back potential across the damper tube is 

Figure 2. Ion Trap Position 

added to the 280 volt bus potential, and this boost voltage 
of approximately 480' volts is applied to the vertical 
sweep circuits and electrostatic focus circuit through 
voltage divider networks which supply the necessary 
voltage to their respective circuits. 

The low voltage power supply is the conventional 
full-wave rectifier type which delivers power into a 
condenser input RC filter voltage divider network that 
supplies the required bus voltage for the circuits 
throughout the receiver. 

Chassis 195 is a 24- tube TV receiver, including 
the rectangular picture tube. 

The picture tube is seated in a support bracket 
which mounts directly on the receiver chassis of all 
three chassis types. 

Provision is made for phono input on Chassis 195. 
The phono reproduction may be selected by the use of 
a double- pole double-throw switch once a record player 
hr• been connected to the TV chassis. The selector 
switch performs the functions of switching the audio 
amplifier from the ratio detector output to phono input 
and switching the picture tube control grid from the 
brightness control circuit to ground, cutting off the 
picture tube raster when the phonograph is being played. 
Phono motor power is provided through an AC outlet at 
the rear of the receiver chassis. A color converter 
receptacle is also available at the rear apron of the 
chassis. When the converter is not being utilized, a 
five-pin plug is inserted in the receptacle. Pins 1 and 
5 of the plug are jumpered together, and it is essential 
that the plug be inserted in the receptacle in order that 
the B+ circuit to the brightness control be complete. 

FUSE PROTECTION 

Two sources of fuse protection are provided in the 
chassis. The entire receiver is protected against over-
loading due to short circuiting that results in excessive 
input current being drawn by the power transformer. 
The fuse used for this purpose is a 3-ampere Slo-Blo 
type that is housed in a fuse holder mounted on the 
chassis rear apron. The second source of fuse protection 
is in the horizontal output screen circuit and damper 
circuit. A 1/4-ampere fuse is held in a fuse clip located 
inside of the high voltage cage at the left rear corner. 

MAINTENANCE 

The 195 chassis and its complete model assembly 
is designed to facilitate receiver servicing. The chassis 
is mounted in a horizontal position within the cabinet. 
It is held in position within the cabinet by four bolts 
which thread into four mounting brackets located at 
the corners of the chassis. The four bolts are inserted 
from below the mounting shelf in the cabinet. Removal 
of the backboard exposes the top of the chassis. The 
removal of one screw from the bottom rear of the high 
voltage cage allows the back and top of the cage to be 
rotated away for servicing inside of the cage. The 
bottom of the chassis is made accessible by removing 
the bottom cover board which is held in place by several 
wood screws. Tuner oscillator adjustments may be 
made by removing the channel selector knob and in-
serting a non-metallic screw-driver through the access 
hole located at the right-hand side of the tuner shaft. 
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MODELS 7B125 7M124, Ch. 195 

OPERATING INSTRUCTIONS 
Front Panel Controls 

Refer to Figure 3 for location of front panel controls. 

OFF-ON VOLUME CONTROL 

The VOLUME control is part of a dual type po-
tentiometer being associated with the CONTRAST con-
trol. The chassis power switch is mechanically linked 
to the volume potentiometer. This switch opens the 
115V power line to the receiver power transformer. 
and AC RECEPTACLE when the VOLUME control shaft 
is turned to the extreme counterclockwise position. 
The initial rotation of the shaft in the clockwise direction 
closes the AC switch and causes the sound level to start 
increasing toward maximum audio power output. The 
smaller, outer, left-hand knob is the one that turns the 
VOLUME control shaft when the knobs are in place. 

CONTRAST CONTROL 

The CONTRAST control varies the gain of the video 
amplifier. With the AGC system used for maintaining 
constant signal level, the CONTRAST control becomes 
primarily useful in setting background level for best 
viewing under various room lighting levels or different 
average program contrast levels. To increase picture 
contrast turn the CONTRAST control clockwise. The 
large, inner, left-hand knob is the one that turns the 
CONTRAST control shaft when the knobs are in place. 

TUNING CONTROLS 

The tuning controls are the dual type. To select 
a desired channel, turn the CHANNEL SELECTOR shaft 
in either direction until the desired channel's coils are 
in operating position in the tuner. Once a channel has 
been chosen, tune the FINE TUNING control shaft 
counterclockwise until the picture starts to become wavy 
and variable dark horizontal lines and bars appear in 
the picture. Turn the shaft clockwise until the lines 
and bars just disappear and the picture appears clear 
and sharp. Do not turn too far in the clockwise direc-
tion or definition will start to decrease. Picture and 
sound tuning are synchronized so that the best picture 
will come in with best sound when alignment is correct. 

The remaining three front panel controls are located 
behind the front controls cover plate when the chassis is 
in position in its cabinet. Pull the cover plate down 
from the front panel to reach these controls. 

BRIGHTNESS CONTROL 

The BRIGHTNESS control sets the average back-
ground illumination of the picture. 

1. Temporarily turn the CONTRAST control to minimum 
setting (extreme counterclockwise). 

2. Turn the BRIGHTNESS control so that a medium 
illumination is visible on the screen. 

This setting produces a picture with average back-
ground characteristics at about three-quarters contrast 
setting. For individual tastes that vary from this 
recommendation, the BRIGHTNESS control may be set 
so that the picture is most pleasing to the customer. 

VERTICAL HOLD CONTROL 

The Vertical Hold control has a hold- in range over 
which the picture will stay in vertical sync. Turn the 
control so that the picture is brought from a downward 

moving picture into sync and best interlace of the sweep 
lines is observed. 

TONE CONTROL AND TV-PHONO SWITCH 

The control is dual control. A double pole double 
throw switch is mounted at the rear of the tone potentio-
meter. The switch is activated when the tone control 
shaft is turned to either the extreme clockwise position 
or the extreme counterclockwise position. Extreme 
counterclockwise rotation of the tone control switches 
the receiver for TV operation and provides maximum 
bass response. Clockwise rotation of the control provides 
continuous increase in treble response. Maximum 
clockwise rotation switches the receiver to PHONO 
operation. When changing from one function to the other, 
turn the control in the appropriate direction until a click 
is heard. Then turn the control until the desired tone is 
obtained. 

Rear Adjustments 

The rear chassis controls are intended to be adjusted 
by the dealer or his service representative at the time 
of installation in the customer's home or during a service 
call. Once adjusted correctly, these controls need not 
be changed over long periods of time or unless a specific 
service problem develops. Refer to Figure 3 for loca-
tion of rear controls. 

ION TRAP 

The effects of the FOCUS control, ion trap, and 
centering magnet orientation.are slightly interdependent 
and one or two sequential adjustments of each may be 
necessary for optimum setting of these controls. Always 
set the ion trap for maximum raster brightness. 

CAUTION 

Never attempt to center the picture by mis-
adjustment of the ion trap. 

Set the BRIGHTNESS and CONTRAST controls about 
midrange, never at maximum setting, to avoid damaging 
the picture tube. Move the ion trap over the "flags" of 
the picture tube first anode. Refer to Figure 2. Rotate 
the ion trap on the picture tube neck until light appears 
on the screen. After initial light has been obtained, 
move the ion trap back and forth and further rotate it 
to obtain the brightest raster. If the receiver is equipped 
with a Rauland picture tube, the optimum ion trap setting 
is indicated by minimum green glow inside the tube neck. 

FOC US AD JUSTME NT 

Electrostatic focusing is used. The picture tube 
is designed for optimum focus at some fixed potential 
relative to its cathode, the potential value depending 
chiefly upon tube type, but the variation of focus with 
several hundred volts change in focus potential is very 
slight. The FOCUS control is a 2 megohm potentiometer 
connected between boost voltage ( approx. 480 volts) 
and ground. The arm of the potentiometer is connected 
to the focusing electrode in the picture tube. 

With a picture on the picture tube screen, turn the 
FOCUS control until the sharpest picture is obtained 
at the center of the picture. 

HORIZONTAL DRIVE ADJUSTMENT 
1. Turn the HORIZ. DUIVE control counterclockwise 

until a drive bar (thin, light vertical line) appears. 
2. Turn the control clockwise until the drive bar just 

disappears. If no drive bar is obtained, set the 
control at the maximum counterclockwise position. 

HORIZONTAL HOLD CONTROL 
The HORIZONTAL HOLD control provides a vernier 

adjustment for the horizontal multivibrator operating 
frequency. Proper setting depends on correct adjust-
ment of the HORIZ. FREQ. and HORIZ. DRIVE controls. 

Turn the Horizontal Hold control until bending of 
the top portion of the picture is eliminated. This is 
best determined by noting the vertical lines in the picture. 

HORIZONTAL FREQUENCY CONTROL 
1. Turn the Horizontal Hold control to mid- range. 
2. Turn the HORIZ. FREQ. control counterclockwise 

while s-vitching the CHANNEL SELECTOR on and 
off channel until sync is lost. 

3. Turn the control clockwise and check the number 
of bars which appear just before pull-in of the picture. 
Check circuit for abnormal operation if less than 
two bar pull- in occurs. 

4. Continue turning control clockwise while switching 
the CHANNEL SELECTOR on and off channel until 
sync is lost. 

5. Turn the control counterclockwise and check the 
point where picture pull- in occurs. 

6. Turn the control an additional 1/2 turn counterclock-
wise. 

HORIZONTAL LINEARITY 
Adjust for best Horiz. Linearity with a test pattern. 

This is generally obtained when the slug is nearly all 
the way in. 

WIDTH ADJUSTMENT 
To adjust picture width, turn WIDTH control, L705 

clockwise to increase width, counterclockwise to decrease 
width. When adjusting picture width, remember to take 
line voltage into consideration if it differs by more than 
several volts from the value usually existing when and/or 
where the receiver is to be operated. Make allowance 
for voltage difference when adjusting width. Width in-
creases with increase in line voltage. 

VERTICAL SIZE AND LINEARITY ADJUSTMENTS 
The VERT. SIZE and VERT. LINEARITY controls 

adjust the height and vertical proportion of the picture. 
The VERT. SIZE control affects the height of the entire 
picture but not in a linear manner. The bottom portion 
of the picture is expanded at a greater rate than the top 
portion, and the picture center tends to move toward 
the top of the picture tube. 

1. Turn the VERT. SIZE control counterclockwise to 
increase the height of the picture and clockwise to 
decrease the picture height. 
The VERT. LINEARITY control affects the upper 

portion of the picture and compensates for non-linearity 
created by changes made by the VERT. SIZE control. 

2. Turn the VERT. LINEARITY control clockwise to 
expand the upper portion of the picture and counter-
clockwise to compress the upper portion of the 
pictu re. 

After adjustment of the picture height and/or vertical 
linearity, check the VERT. HOLD adjustment; the three 
controls are interdependent. The same caution that 
was given for picture width and line voltage applies 
equally well to vertical picture size. 
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Figure 3. Top View Parts Layout 

RASTER CENTERING 
It is best to adjust the picture linearity and size, 

using a test pattern, before centering the picture. If 
picture tilt exists, temporarily loosen the wing screw 
at the top of the deflection yoke and rotate the yoke 
until the tilt is eliminated. Make certain that the de-
flection yoke is seated as far forward on the picture 
tube neck as it is possible to move the yoke. 

Raster centering is accomplished by adjusting two 
permanent magnet rings on the neck of the picture tube 
just behind the deflection yoke. The centering assembly 
should be positioned very near the deflection yoke (never 
more than an inch behind). Due to inter-action it will be 
necessary to rotate both magnets to obtain correct 
centering in most instances. 
MAXIMUM PERFORMANCE SELECTOR 

This control and its associated circuits regulate 
R- F and I-F AGC voltages (within the limits of the AGC 
system). When the AGC control is turned full clock-
wise the greatest bias appears on the I- F AGC bus and 
the lowest bias appears on the R-F AGC bus for a given 
signal. When the control is reversed the I-F AGC bias 
voltage is minimum and the R-F AGC bias is maximum 
for a given signal. This source of high R- F bias is 
very useful when strong signals cause the video stages 
to overload, clipping the sync pulses. In very strong 
signal areas turn the AGC control counterclockwise 
until loss of sync is eliminated. Do not turn more than 
necessary because increase bias on the R-F amplifier 
with simultaneous decrease in I- F bias will lead to 
excessive noise in the picture after a certain point. 
Conversely, in weaker signal areas the control should 
be turned clockwise so that the R-F bias is reduced and 
the I- F bias is increased. This condition will improve 
the signal to noise ratio, minimizing "snow", in the 
picture. Again, do not over control or the I- F stages 
may be overdriven. The optimum point is a function 
of signal strength. Use picture quality as an indicating 

device and adjust for optimum performance. 

©John F. Rider 
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VOLTMETER 

0_ o  
10 I< 

 \A/V- ..- TO OUTPUT 

TO GROUND 

Figure 6. Voltmeter Isolation 

Ratio Detector Alignment 

Equipment: Generator input remains unchanged from 
the level that produced 6.5 to 7 volts in 

the preceding step. Connect the voltmeter across the 
junction of R111 and R112 and the s-'-'itch side of R110; 
polarity will depend upon which side of resonance the 
secondary winding of T101 is tuned. If a VTVM is being 
used, set the zero voltage point up scale so that plus and 
minus readings may be observed without changing the 
polarity selector switch on the VTVM. Start with one 
of the higher scales of the VTVM and decrease the scale 
setting as the null point is obtained. 

Procedure: Tune the secondary (top) of T101 for a 
zero reading on the voltmeter. Do not 

change the generator output level from that which pro-
duced the 6.5 to 7 volts in the first step. Repeat tuning 
of T101 primary and secondary until adjustments do 
not change. 

Trap and Picture I-F Alignment 

TUNING 4.5 MC TRAP 

Equipment: Connect the CW generator through the 
.005 uf isolating condenser, to pin 7 of 

V205 (plate of video detector) and tune the generator 
to 4.5 mc. Connect the detector network and voltmeter 
between ground and the cathode of the picture tube as 
shown in Figure 7. 

Procedure: Tune L302 (4.5 mc trap in plate circuit of 
video amplifier) for minimum indication 

on voltmeter. 

TUNING 39.75 MC, 41.25 MC, AND 47.25 MC TRAPS 

Equipment: Couple the CW generator "hot" lead to the 
tuner mixer grid. This may be done in 

several ways. The . 5-3 uuf trimmer condenser (C12 
in Bulletin 301) located in front of the 636 and nearest 

the contact side of the tuner is connected to pin 5 of 
the 636, the mixer grid. This plate of the trimmer 
condenser is accessible through a hole in the side cover 
plate. The "hot" generator lead may be coupled to this 
point throtgh a . 005 uf isolating condenser, the condenser 
pigtail being clipped to the trimmer by some convenient 
means. Another method of coupling the generator is 
to remove the 636, wrap the isolating condenser pigtail 
around pin 5 of this tube, and replace it in its socket. 
In either method take care that the pigtail lead does 
not short to ground. A third method of coupling is to 
pull the 636 tube shield up on the tube until it is not 
grounded. Clip the "hot" lead of the generator directly 
to the tube shield. The tube shield and the tube elec-
trodes form a condenser which capacitively couples the 
signal to the mixer grid. The capacity is much less 
than .005 uf, and a much higher level of generator output 
will be required if this method is utilized. 

Connect the negative lead of the voltmeter to pin 1 
of V301, the video amplifier grid, using the 10K ohm 
isolating resistor at the end of the lead; connect the 
voltmeter positive lead to ground. Connect the negative 
terminal of the 3 volt bias source to the AGC bus; con-
nect the bias source positive lead to ground. 

Procedure: Turn the CONTRAST control to its maximum 
position (extreme clockwise) for remainder 

of alignment. Tune the traps by setting the trap frequency 
on the CW generator and adjusting the trap slug for a 
minimum voltmeter reading. The order of tuning the 
traps is given in Table III. Keep signal low to avoid 
overloading I-F circuits. 

TUNING PICTURE I-F COILS 

Equipment: Instruments and set-up remain the same 
as for trap alignment during the first part 

of the procedure. For final adjustment the sweep fre-
quency generator is also used and the voltmeter should 
be replaced by the oscilloscope. See Figure 8 for 
oscilloscope isolation details. 

Procedure: Tune the I-F coils by setting the coil fre-
quency on the CW generator mid adjusting 

the coil for maximum voltmeter reading. The CW 
generator output must be attenuated so that the DC 
output voltage of the video detector (indicated on the 
voltmeter), remains at 1 volt as the I- F coils are tuned. 
The order of tuning is from the last I- F stage toward 
the tuner. Before tuning the grid coil of the 1st I- F 
stage, temporarily tune the tuner mixer plate coil for 
a minimum reading on the voltmeter at 41.90 mc. After 
the 1st picture I- F grid coil has been tuned, tune the 
mixer plate coil to 45.05 mc and repeat the trap and 
I- F alignment procedure until no additional change in 
adjustments is necessary. 

10 K ohms Shield  

 O 

.001 uf Scope 

 o 

When no further change takes place, replace the 
voltmeter with the oscilloscope and replace the CW 
generator with the sweep frequency generator. Use 
the same isolating condenser and input connection to 
the mixer grid. Loosely couple the CW generator 
(marker) to the input by clipping or touching the CW 
generator "hot" lead to the unshielded insulated end 
of the sweep generator "hot" lead. This will afford 
a small amount of capacitive coupling. If the CW and 
sweep generators are contained in the same instrument, 
it will only be necessary to switch on the sweep frequency 
generator in order to continue the procedure. Tune the 
sweep frequency generator to a center frequency of 
approximately 43.8 mc. Use a sweep width of approxi-
mately 10 mc so that the base of each of the two response 
curve skirts is well within the ends of the oscilloscope 
trace. Check the overall bandwidth, position of the 
picture carrier, dip in bandpass, and trappage by using 
the marker pip to locate frequency points on the response 
curve. See Figure 9. Tune the CW generator to 45.75 
mc. The marker pip should appear at approximately 
the 50% point on the response curve skirt. Adjust the 
1st I- F grid coil, L201, to eliminate any tilt of the 
response curve and adjust the mixer plate transformer 
T25 to set the picture carrier at the 50% response 
point. It should not be necessary to readjust the other 
picture I- F coils. Once the picture carrier has been 
correctly positioned, tune the CW generator so that 
the marker pip moves to the 50% response point on the 
opposite skirt. Note the frequency calibration of the 
CW generator dial and subtract this value from 45.75 
mc. The difference should be between 3.6 mc and 3.8 

Figure 9. Picture I- F Response Curve 

mc, the bandpass limits taken between 50% point of 
picture carrier and 50% point of opposite skirt. If the 
bandpass does not lie within these limits, touch up the 
other I- F coils until the correct curve is obtained. 
Any appreciable touch-up requirement should be taken 
as an indication that the I- F Section is not operating 
normally and should be checked for abnormalities. 
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TABLE III - TV ALIGNMENT PROCEDURE 

STEP 
NO. 

SIGNAL 
GENERATOR 
FREQUENCY, 

MC 

CONNECT 
SIGNAL 
TO 

OUTPUT 
INDICATOR ADJUST INSTR UCTIONS 

SPECIAL CONNECTIONS 
AND SETTINGS 

SOUND I- F AND RATIO DETECTOR 

1 4.5 
CW 

Pin 7 
of 

V205 

Meter across 
pin 7 of V103 
and ground. 

T101 Pri. 
(bottom) 
L101 
L210 

Tune for maxi- 
mum reading on 
meter. 

Signal level should be low 
enough to obtain approxi-
mately 6.5 to 7 volts on 
meter. Use isolation net-
works shown in Figures 5 
and 6, 

2 4.5 
CW 

" Meter across 
junction of R111 
and R112 and 
switch side of 
R110. 

T101 Sec. 

(top) 
Tune for zero 
meter reading; 
use same sig- 
nal level as in 
step 1. 

Repeat tuning of T101 pri-
mary and secondary until 
adjustments do not change. 

TRAPS AND PICTURE I- F 

3 4.5 
CW 

Pin 7 
of 

V205 

Meter connected 
through detector 
network to pic- 
turc tube cathode 
lead. 

L302 Tune for mini- 
mum reading on 
meter. 

Detector and isolating net-
works shown in Figures 5 
and 7. Temporarily detune 
L210. 

4 39.75 
CW 

Mixer grid Voltmeter across 
pin 1 of V301 and 
ground. 

L208 Tune for maxi- 
mum reading on 
meter. 

Apply - 3V bias to AGC bus. 
See text for connection to 
mixer grid. Use isolating 
resistor between negative 
voltmeter lead and pin 1 of 
V301. Keep generator out-
put low. Remove 1/4 amp. 
fuse or bias V704 with - 60V 
for remainder of procedure. 

5 41.25 
CW 

" " L205 ' 

6 47.25 
CW 

" ' L203 " 

7 42.70 
CW 

Mixer grid " L207 Tune for maxi- 
mum reading on 
meter. 

Set CONTRAST control for 

maximum contrast. Adjust 
signal level throughout I- F 
alignment so that a 1 volt 
DC output is maintained at 
pin 1 of V301. 

8 44.10 
CW 

' " L206 ' 

9 41.25 
CW 

" " L204 " 

10 45.60 
CW 

" " L202 " 

11 41.90 
CW 

" " L201 " Temporarily tune mixer 
plate transformer for mini-
mum voltmeter reading at 
41.90 mc. 

12 45.05 
Cw 

" ,. Mixer 
Plate 

Coil, L4 

" 

13 Repeat s epa 4 through 12 until adjustments do not change. 

14 Approximately 
43.8 with 10- 
mc sweep. 
Marker re- 
quired. 

Mixer grid High gain 
scope to pin 1 
of V301. 

Mixer 
Plate Coil 
and L201 
1st. Other 
coils if 
necessary. 

Set 45.75 mc 
marker at 50% 
point with Mixer 
Plate trans- 
former T25. 
Eliminate tilt 
with L201 

See Figure 8 for isolation 
network. Use markers to 
determine bandpass between 
picture carrier and 501 
point on opposite skirt. 
Bandpass should be between 
3.8 mc and 3.6 mc. Adjust 
other I- F coils to obtain 
proper curve only when 
absolutely necessary. 

ALIGNMENT 
The following alignment procedure describes align-

ment of the stagger-tuned video I- F amplifier stages 
and the 4.5 mc sound 1-F amplifier stages. 

The following discussion describes recom-
mended methods and equipment to be used and pre-
cautions to be observed during the alignment procedure. 
Table IH offers a ready reference alignment guide to be 
followed after the more detailed procedure has been 
studied. 

For best results it is important that alignment be 
performed on a metal topped bench with all instruments 
and equipment securely bonded together and to ground. 
All leads should be as short as is practicable, particu-
larly in the input grid circuits. Allow about fifteen 
minutes for the test equipment and receiver to warm 
before beginning the alignment. Isolation circuits will 
be required for both the input and output connections. 
It is important that composition resistors, preferably 
the half-watt size, and disc type ceramic condensers 
be used in making up these isolation networks so that a 
minimum amount of external inductance is added to the 
tuned circuits being adjusted. 

The following equipment* will be required in order 
to align the picture and sound I-F stages of the receiver 
properly. 

1. Accurate CW signal generator covering the following 
frequencies: 

4.5 mc 
39.75 mc 
41.25 mc 
42.25 mc 
42.70 mc 

44.10 mc 
45.60 mc 
45.75 mc 
47.25 mc 

The generator must have an attenuation control 
which can be used to vary its output signal level. 

2. Sweep frequency generator with a sweep center 

frequency of approximately 43.8 mc and a 10 mc 
sweep width. 

3. Cathode Ray Oscilloscope with at least a moderately 
high vertical gain. Must have external sweep input 
or internal sweep frequency equal to the sweep 
generator sweep frequency and capable of phase 
control. 

4. DC voltmeter with sensitivity of 20,000 ohms per 
volt or higher and voltage scale ranges which in-
clude approximately 10 volts and 3 volts (full scale 

deflection). VTVM with zero center scale adjustment 
is an ideal type. 

5. 3 volt bias source such as a battery. 

6. Detector network shown in Figure 7. 

7. . 005 uf isolating condenser. 

*Several instrument manufacturers combine the 
first three items of the equipment list into 
one compact instrument assembly. 

8. 10K ohm, 1/2 watt composition resistor. 

9. . 001 uf condenser for shunting oscilloscope input. 

Before alignment is begun, tune the tuner off-channel 
by turning the tuner CHANNEL SELECTOR shaft so that 
the detent roller rests on one of the high points of the 
drum disc. Remove the 1/4 amp. fuse or bias pin 5 of 
V704 with - 60 volts, in order to eliminate spurious 
signals and possibility of high voltage shock hazard. 

ORDER OF ALIGNMENT 

1. Sound I-F and Ratio Detector Primary 
2. Ratio Detector Secondary 
3. 4.5 mc Sound Take-off 
4. 4.5 mc Beat Trap 
5. 39.75 mc Adj. Channel Picture Trap 
6. 41.25 Co-channel Sound Trap 
7. 47.25 Adj. Channel Sound Trap 
8. 42.70 mc 4th Picture I- F Coil 
9. 44.10 mc 3rd Picture I- F Coil 

10. 41.25 mc 2nd Picture I- F Coil 
11. 45.6 mc 1st Picture I- F Coil 
12. 41.9 mc 1st Picture i-F Grid Coil 
13. 45.05 mc Mixer Plate Coil 

It is important that the alignment be performed in 
order listed, with the exception of items 1 and 2, because 
there is some interaction within the various stages. It 
is for this reason that step 13 is included in the align-
ment table. 

Sound I-F Alignment 

Equipment: Connect the "hot" lead of the CW signal 
generator to the grid, pin 1, of V101, the 

1st sound I- F tube, through a .005 uf isolating conden-
ser as shown ii Figure 5. Tune the generator frequency 
to 4.5 mc, unmodulated. Connect the voltmeter nega-
tive lead in series with a 10K isolating resistor to pin 7 
of V103, one plate of the ratio detector, as shown in 
Figure 6. It is important that the 10K ohm isolating 
resistor be at the very end of the meter lead to avoid 
regeneration. Connect the positive voltmeter lead to 
ground. 

Procedure: Adjust L101, L210 and T101 primary 
(bottom), to obtain a maximum voltmeter 

reading. The maximum voltage reading should be held 
at about 6.5 to 7 volts by decreasing the generator output 
as the transformer windings are turned to resonance. 

SIGNAL 

GENERATOR .005 of 

) h•-• TO GRID 

Figure 5. Signal Generator Isolation 
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PARTS LIST NOTE: Unless otherwise noted all resistors are I'2 watt. composition type, 
,10% tolerance with values given in ohms. 

WATTS OR WATTS OR WATTS OR 
SYMBOL PART NO. VALUE TOL. VOLTS TYPE SYMBOL PART NO. VALUE TOL. VOLTS TYPE 

SYMBOL PART NO. VALUE TOL. VOLTS TYPE SYMBOL PART NO. DESCRIPTION 

RESISTORS R6Il 24697 150K 20% 1 Watt C301 4029 .005 Uf Ceramic L212 5434 Coil - Peaking ( Detector Shunt, 970 uh) 
R6I2 4581 I.5K 1 Watt C302 Part of L902 47 Uuf 10% Ceramic NPO 

RI 47K 20% 8613 4507 560 C303 4131 .22 Uf 200 V L301 5433 Coil - Peaking ( Video Output Series, 150 uh) 

82 15E R6I4 4507 560 L302 5402 Coil - Trap (4.5 MC) 

R3 330K C401 4131 .22 Uf 200 V L303 5340 Coil - Peaking (Video Output, Shunt, 350 uh) 

R4 180K R701 4571 100K C402 14200 1.0 Uf 100 V 
R5 - 470 8702 4571 100K C403 4029 .005 Uf Ceramic L601 See "Miscellaneous" 

R6 100K R703 4506 470K 20% C404 4029 .005 Uf Ceramic 
R7 - I5K R704 4659 1K L701 5300 Coil - Horizontal Frequency 

RO 220K 8705 4651 8.2K C501 4136 .0022 Uf 10% 400 V L702 5266 Coil - Damper Choke 

R9 4.7K 8706 4544 4.7M 20% C502 4026 220 Uuf Mica or Ceramic L703 5266 Coil - Damper Choke 

RIO 10K R707 4634 180K C503 4127 .0047 Uf 400 V L704 5422 Coil - Horizontal Linearity 

811 I5K 8708 4610 I.5K 5% C504 .002 Uf .50% 450 V L705 5457 Coil - Width Control 
8709 24670 82K -20% L706 See "Miscellaneous" 

8101 4511 100K 20% 8710 See Controls C505 Part of 7501 .005 Uf .50% 450 V 
8102 4549 390 R711 See Controls -20% L801 5133 Coil - R- F Filament Choke 

R103 4542 IK 20% 8712 4590 560K C506 .005 Uf +50% 450 V L802 5133 Coil - R-F Filament Choke 

8104 4504 47K 20% 8713 4566 100 -20%. 
8105 4598 82 8714 4651 8.2K TRANSFORMERS 

R106 4542 1K 204 8715 4657 120 2 Watt C601 14113 .0039 Uf 10% 
17107 4608 6.8K 1 Watt R716 24574 6.8K 2 Watt C602 4158 .047 Uf 10% 200 V TI 5360R Channel 2 Antenna Coil Assembly 

8108 4644 10K I Watt 8717 4751 3,9 C603 14133 0.1 Uf 10% T2 53618 Channel 3 Antenna Coil Assembly 

8109 4638 470 8718 14529 22 2 Watt C604 4144 0.1 Uf T3 5362R Channel 4 Antenna Coil Assembly 

R110 4521 I5K 20% 8719 4659 1K 
(Part of Deflection Yoke C605 See Electrolytic T4 53638 Channel 5 Antenna Coil Assembly 

RIII 4597 10K Assy 099682) C606 See Electrolytic T5 5364R Channel 6 Antenna Coil Assembly 

R112 4597 10K C607 4133 .047 Uf TO 5365R Channel 7 Antenna Coil Assembly 

8113 24627 33K 20% 8801 4730 150 10 Watt Wire Wound C608 4124 .022 Uf T7 5366R Channel 8 Antenna Coil Assembly 

8114 See Controls 8802 4730 150 10 Watt Wire Wound TO 5367R Channel 9 Antenna Coil Assembly 

RI15 
RII6 

4505 
34612 

10 M 
I.8M 

20% 
5% 

11803 
8804 

4731 
I.9K Tap- 
ped at 800 10 Watt Wire Wound C701 

C702 
14030 
4175 

.0015 Uf 

.001 Uf 10% 400 V 
am Ceramic Hi-K T9 

TIO 
5368R 
538011 

Channel 10 Antenna Coil Assembly 
Channel 11 Antenna Coil Assembly 

11117 See Controls C703 4175 .001 Uf 10% 400 V TII 537OR Channel 12 Antenna Coil Assembly 

R118 4506 470K 20 CAPACITORS C704 4127 .0047 Uf 400 V T12 5371R Channel 13 Antenna Coil Assembly 

R119 4618 220K C705 4147 .047 Uf 200 V TI3 53488 Channel 2 Oscillator-Muter Coil Assembly 

R120 4621 560 1 Watt Cl Not Used C706 See Electrolytic T14 53498 Channel 3 Oscillator-Mixer Coil Assembly 

R121 14698 1K 2 leatt C2 3-8 - - Ceramic Padder C707 4085 .0039 Uuf 10% 500 V Silver Mica T15 5350R Channel 4 Oscillator-Mixer Coil Assembly 
C3 - .001 - - Ceramic Feed-Thru C708 14009 470 Uuf 10% Mica T16 5351R Channel 5 Oscillator- Mixer Coil Assembly 

R201 4659 1K C4 - .001 - Ceramic Button C 709 14104 .001 Uf 10% TIT 53528 Channel 6 Oscillator-Mixer Coll Assembly 

R202 4512 2.2K 20% C5 - .001 Ceramic Feed-Thru 0710 4128 .0047 Tif TI8 535311 Channel 7 Oscillator-Mixer Coil Assembly 

8203 4537 47K 5') CO - 3 - - Ceramic C711 14010 990 Uuf 10% Mica T19 5354R Channel 8 Oscillator-Mixer Coil Assembly 

11204 4639 47 C7 - .001 - - Ceramic C712 4144 0.1 Uf T20 5355R Channel 9 Oscillator-Mixer Coil Assembly 

8205 4546 120 C8 120 - Ceramic C713 4173 .47 Uf 10% 200 V T2I 5356R Channel 10 Oscillator-Mixer Coil Assembly 

R206 4664 470 20% CO - .5-3 Uuf - Ceramic Padder C714 14103 .22 Uf 400 V T22 5357R Channel 11 Oscillator-Mixer Coil Assembly 

11207 4537 471: 5% CIO - .001 - Ceramic Feed-Thru C715 14127 .033 Uf 10% T23 5358R Channel 12 Oscillator-Mixer Coil Assembly 

8206 4546 120 C11 - 47 C716 4067 47 Uuf 10% 1500 V Ceramic T24 5359R Channel 13 Oscillator-Mixer Coil Assembly 

11209 4664 470 20% C12 .5-3 Uuf - - Ceramic Padder C717 14128 .099 Uf 10% T25 - Transformer - Mixer Plate 45.05 MC 

R210 4654 3.9K 5% C13 - .001 - Ceram ic C718 4056 500 Uuf 20 KV Ceramic 

8211 4639 47 C14 - 5 -  C719 14133 0.1 Uf 10% TIO1 5429 Transformer - Ratio Detector 4.5 MC 
8212 4546 120 C15 - 10 - - C720 4067 47 Uuf 10% 1500 V (Part of Deflection TIO2 5169 Transformer - Audio Output 
R213 4664 470 20% CI6 Not Used Yoke Assembly 099682) T601 5157 Transformer - Vertical Output 

8214 4641 8.2K 5% Cl? 3-5 (Fine Tuning) T701 5160 Transformer - Horizontal Output 

R215 4546 120 C18 - .001 - Ceramic Feed-Thru C801 4105 .01 Uf T801 5030 Transformer - Power 

8216 4664 470 20`) C19 - 6.8 - C802 4105 .01 Uf 
R217 4656 I 2K 5% C20 - .001 - - Ceram ic C803 See Capac itors, CONTROL - SWITCHES 

R2I8 Port of L2Il 39K 20% C2I - 68 - - Electrolytig 
R219 4501 22K 20% C22 - 68 - - C804 See Electrolytic R114 Control - Volumn, 500K ohms Tapped at 150K ohms 
8220 4649 4.7K 5% C23 - 3-8 - Ceramic Padder C805 See Electrolytic 17302 4879 Control - Contrast, 1.5K ohm 

C24 Not Used C806 4144 0.1 Uf S801 Switch - On-Off 
R301 4514 680 C25 Not Used C807 See Electrolytic 
R302 See Controls C26 .001 - - Ceramic C808 See Electrolytic 8 11 7 Control - Tone. 1 M 
8303 
8304 

Part of L301 
Part of 1.303 

39K 
10M 

20% 
C101 41 74 .001 Uf 400 V CAPACITOR - DUAL CERAMIC 

0101 
S301 

4890 .V. - Phono Switch - D P.D.T. .T  Raster - On-off 

R305 4619 I5K C102 4029 .005 Uf Ceramic 

R306 4504 47K 20% C103 4029 .005 Uf Ceramic C210 2 x 1500 R3I0 4867 Control - Brightness 50K ohm 
17307 
8300 

4610 
24543 

1.5K 
3.3K 

5% 
5% 1 Watt 

C104 
C105 

Part of L101 
14005 

47 Uuf 
47 Uuf 

10 Ceramic NPO 

Ceramic OP 
C2I3 14029 Uuf 1 1 1 Ceramic Hi-K 

8312 4864 Control - Focus 2M 

8309 4638 470 C106 4036 2 x .004 Ceram ic CAPACITORS - ELECTROLYTIC R403 4853 Control - A.G.C. Threshold 50K ohm 
8310 See Controls C107 Uf 

8311 4559 47K C108 4029 .005 Uf Ceramic C112 4209 5 Uf - 50 V - 8606 4868 Control - Vertical Hold 1 M 
8312 See Controls C109 4029 .005 Uf Ceramic C120 20 Uf - 25 V - 8008 4864 Control - Vertical Size 2 M 

8313 4548 120K C110 Part uf TIO1 200 Uut 5% Ceramic NPO C121 4230 20 Uf - 475 V - R609 4865 Control - Vertical Linearity 5K ohm 
8314 4501 22K 20% C111 14010 390 Uuf 5% Ceramic NPO C605 50 Uf - 50 V - 

C112 4029 .005 Uf Ceramic C606 20 Uf - 525 V 8710 4859 Control - Horizontal Hold 25K ohm 
8401 4664 470 20% C113 See Electrolytic C706 10 Uf - 350 V - R711 4859 Control - Horizontal Drive 25K ohm 
8402 4521 15K 20% C114 4127 .0047 Uf 400 V C805 

4247 
60 Uf - 350 V - 

11403 See Controls C115 4127 .0047 Uf 400 V C807 40 Uf - 350 V - MISCELLANEOUS 
8404 4664 470 20 C116 4029 .005 Uf Ceramic C803 40 Uf - 475 V - 
8405 4607 3.3K CII7 4029 .005 Uf Ceram lc C804 4232 30 Uf - 475 V ' F701 9615 Fuse - 1/4 Ampere 
8406 34550 470K 5% C118 4128 .0047 Uf C808 30 Uf - 475 V - F801 9648 Fuse - 3.2 Ampere, Slo-Blo 
8407 4677 330K 20% C119 4105 .01 Uf 

SYMBOL PART NO DESCRIPTION 8400 34532 330K 5i) CI20 4105 .01 Uf 1801 9505 Pilot Light - Mazda 044 
8409 34659 4.7M C121 See Electrolytic 

COILS 8410 4628 22K CI22 See Electrolytic 3101 6121 Receptacle - Phono Input 
3701 Part of Z201 Receptacle Intercarrier I- F Output 

R501 4544 4.7M 20% C201 4029 .005 Uf Ceramic LI - 5 Turns 1/4" 0.D., Coupling Coil 1301 6119 Receptacle - Color Converter 
R502 4622 470K C202 4029 .005 Uf Ceramic L2 - 16 Turns 1/4" 0.D., Filament Choke 
17503 34531 330K C203 14029 2 x . 005 Ceras- ir L3 - 16 Turns I /4" 0.D., Filament Choke L601 9729 

42 M 
Yoke - Deflection 

R504 24670 82K C204 Uf L4 Not Used L706 18.5 88 
R505 4662 18K C205 14027 470 Uuf Ceramic L5 Not Used 
R506 24525 2.2K' 5% C206 4082 IS Uuf 10% Stackpole GA-3 L6 Coil - Neutralizing LS101 9067-1 Speaker - 5-1/4" P.M. 
R507 24525 2.2K 5% C207 Part of L203 20 Uuf 10% Ceras- ir NPO L'7 - Coil - Plate Impedance 
R508 25417 1.8K 5% C208 14027 470 Uuf Ceramic Le - coil - Absorption Trap M901 9713 Ion Trap - 35 gauss 
R509 24517 1.8K 5% C209 14027 470 Utif Ceram ic LIO Part of R.F Tuner Z201 M302 9722 Magnet - Centering 
R510 4549 390 C210 See Cipacitor Dual Ceramic 

R5I1 
R512} 
R513 

Part of Z501 
22K 
8.2K 
8.2K 

20% 
20% 
20% 

C211 
C2I2 
C2I3 
C214 

4081 
Part of L205 
See Capacitor 

14027 

5 Uuf 
100 Uuf 

470 Uuf 

10% 
10% 

Ceramic NPO 
Ceramic NPO 

Dual Ceramic 
Ceram ir 

L101 
L201 
L202 

5437 
5441 
5442 

Coil - Interstage (Sound I- F, 4.5 MC) 
Coil - Input ( Video I-F Input, 41 .9 MC) 
Coil - Interstage ( 1st Video I- F, 45.6 MC) 

P201 
P301 
P801 

6203 
6211 
6126 

Plug - Phono 
Plug - Color Converter 
Receptacle - Power 

11601 
R602 
R603 
17604 
R605 
R606 
R607 
R608 

4544 
34507 
4659 
34571 
34593 

See Controls 
4629 

See Controls 

4.7M 
180K 
1K 
680K 
I.2M 

5.6K 

20% 
1 Watt 

1 Watt 

C2I5 
C2I6 
C2I7 
C2 18 
C2I9 
C220 
C22I 
C222 

4082 
Part of L207 

14030 
14027 
4082 

Part of L209 
14030 
4081 

1.5 Uuf 
100 Uuf 
.0015 Uf 
470 Uuf 
1.5 Uuf 
20 Uuf 
.0015 Uf 
5 Uuf 

10% 
10% 

10% 
10% 

10% 

Stackpole GA-3 
Ceramic NPO 
Ceramic 
Ceram lc 
Stackpole GA-3 
Ceramic NPO 
Ceramic 
Ceramic NPO 

L203 
L204 
L205 
L206 
L207 
L208 
L209 
L2I0 
L2Il 

5440 
5439 
5438 
5439 
5438 
5439 
5440 
5430 
5433 

Coil - Trap (47.25 MC) 
Coil - Interstage (2nd Video 1-F, 42.25 MC) 
Coil - Trap (41.25 MC) 
Coil - Interstage (3rd Video I- F, 44.1 MC) 
Coil - Trap (41.25 MC) 
Coil - Interstage (4th Video I-F 42.7 MC) 
Coll - Trap ( 39.75 MC) 
Coil - Sound I-F Take-Off (4.5 MC) 
Coil - Peaking (Detector Series, 150 oh) 

Z201 
7202 

2203 
Z301 
2501 
Z701 
2702 

9758 
3195 

9208 
6163 
9695 
3209 
6225 

Tuner - R- F Standard Coil 
Cable - Co axial Inlet-carrier I- F Take-Off 

(Used with item P201) 
Cable - Co-axial Sound I- F Take-Off 
Socket - Kinescope (with leads) 

Network - Vertical Integrator 
Cable - Keyer Pulse 
Plug - Anode Connector (with lead)  

11609 See Controls C223 4081 5 Uuf 10% Ceramic NPO 
R610 4664 470 20% 
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CHASSIS 300-17 
MODELS 7M140, 7B141 

CHASSIS 300-21 
MODELS 21M143, 21B144, 21P145, 21M317, 

21B318, 21M718, 21B719, 21P720 
NOTE 

This information also covers the 300 series chassis, incorporating 
the "All- Wave Tuner". 

Chassis incorporating the " All-Wave Tuner" can be identified by 
a " U" following the model number. (Example 7M140(J) 

IDENTIFICATION 

Figure 1. Chassis 300 TV Chassis 

Chassis 300-17 and 300-21 will come under the 
collective heading of the 300 series chassis. 

The 300 series chassis will incorporate either a 
9786 VHF tuner or a 9795 All-Wave tuner which com-
prises the RF stages of the receiver. 

This tuner is identical to the 9758 tuner 
except that the coupling is changed. If a 9795 All-Wave 
tuner is used refer to this bulletin. Both picture and 
sound output from the tuner is fed to the first of three 
stages of stagger-tuned I-F amplification. The picture 
carrier frequency is 45.75 mc. An intercarrier type 
sound system is employed, the 4.5 mc sound takeoff 
occurring at the output of the video amplifier. The 
sound is fed into a single 4.5 mc sound I- F stage. 

Figure 2. Ion Trap Position 

ELECTRICAL AND MECHANICAL DATA 3. 

TABLE I - ELECTRICAL AND MECHANICAL DATA 

Operating Voltage 115 Volts AC, 60 cps 

Power Consumption 155 Watts 

VHF Tuning Range Channels 2-13 

Maximum Audio Power 
Output 1.6 Watts 

Audio Output Impedance 3.2 Ohms at 400 cps 

Intermediate Frequencies 

Picture Carrier 
Sound Carrier 

45.75 mc 
4.5 mc 

Antenna Input Impedance 300 Ohms, balanced 

Picture Tube Size 17" and 21" Rectangular 

TABLE II - TUBE COMPLEMENT 

TUBE TYPE FUNCTION 

V1 6BQ7A, 6BQ7 
or 6BZ7 R-F Amplifier 

V2 636 Oscillator Mixer 
V101 6AU6 Sound I- F 
V102 6AL5 Ratio Detector 
V103 6AV6 Audio Amplifier 
V104 6W6GT Audio Output 
V201 6CB6 1st Picture I-F 
V202 6CB6 2nd Picture I- F 
V203 6CB6 3rd Picture I-F 
V204 1/2 6AL5 Video Detector 
V301 12BY7 Video Amplifier 
V302 21YP4, 17HP4 Picture Tube 
V401 1/2 12AU7 AGC Keyer 
V501 1/2 12AU7 1st Sync Separator 
V502 1/2 12AU7 2nd Sync Separator 
V601 6SN7GT Vertical Oscillator 
V602 6S4 Vertical Output 
V701 1/2 6AL5 Horiz. Phase Det. 
V702 1/2 12AU7 Horiz. Phase Det. 
V703 6SN7GT Horiz. Oscillator 
V704 613Q6GT Horiz. Output 
V705 6W4GT Damper 
V706 1B3 H. V. Rectifier 
X801 SEL. RECT. L.V. Rectifier 
X802 SEL. RECT. L.V. Rectifier 

HORIZONTAL DRIVE ADJUSTMENT 

1. Turn the HORIZ. DRIVE control counterclockwise 
until a drive bar (thin, light vertical line) appears. 

2. Turn the control clockwise until the drive bar just 
disappears. If no drive bar is obtained, set the 
control at the maximum counterclockwise position. 

HORIZONTAL FREQUENCY CONTROL 

1. Turn the Horizontal Hold control to mid-range. 

2. Turn the HORIZ. FREQ. control counterclockwise 
while switching the CHANNEL SELECTOR on and 
off channel until sync is lost. 

Turn the control clockwise and check the number 
cf bars which appear just before pull-in of the picture. 
Check circuit for abnormal operation if less than 
two bar pull- in occurs. 

4. Continue turning control clockwise while switching 
the CHANNEL SELECTOR on and off channel until 
sync is lost. 

5. Turn the control counterclockwise and check the 
point where picture pull- in occurs. 

6. Turn the control an additional 1/2 turn counterclock-
wise. 

WIDTH ADJUSTMENT 

To adjust picture width, turn WIDTH control, L705 
clockwise to increase width, counterclockwise to decrease 
width. When adjusting picture width, remember to take 
line voltage into consideration if it differs by more than 
several volts from the value usually existing when and/or 
where the receiver is to be operated. Make allowance 
for voltage difference when adjusting width. Width in-
creases with increase in line voltage. 

VERTICAL SIZE AND LINEARITY ADJUSTMENTS 

The VERT. SIZE and VERT. LINEARITY controls 
adjust the height and vertical proportion of the picture. 
The VERT. SIZE control affects the height of the entire 
picture but not in a linear manner. The bottom portion 
of the picture is expanded at a greater rate than the top 
portion, and the picture center tends to move toward 
the top of the picture tube. 

I. Turn the VERT. SIZE control counterclockwise to 
increase the height of the picture and clockwise to 
decrease the picture height. 

The VERT. LINEARITY control affects the upper 
portion of the picture and compensates for non-linearity 
created by changes made by the VERT. SIZE control. 

2. Turn the VERT. LINEARITY control clockwise to 
expand the upper portion of the picture and counter-
clockwise to compress the upper portion of the 
picture. 

After adjustment of the picture height and/or vertical 
linearity, check the VERT. HOLD adjustment; the three 
controls are interdependent. The same caution that 
was given for picture width and line voltage applies 
equally well to vertical picture size. 

RASTER CENTERING 

It is best to adjust the picture linearity and size, 
using a test pattern, before centering the picture. If 
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Figure 3. Top View Parts Layout 

picture tilt exists, temporarily loosen the wing screw 
at the top of the deflection yoke and rotate the yoke 
until the tilt is eliminated. Make certain that the de-
flection yoke is seated as far forward on the picture 
tube neck as it is possible to move the yoke. 

Raster centering is accomplished by adjusting two 
permanent magnet rings on the neck of the picture tube 
just behind the deflection yoke. The centering assembly 
should be positioned very near the deflection yoke (never 
more than an inch behind). Due to inter-action it will be 
necessary to rotate both magnets to obtain correct 
centering in most instances. 

AUTOMATIC GAIN CONTROL 

This control and its associated circuits regulate 
R- F and I- F AGC voltages (within the limits of the AGC 
system). When the AGC control is turned full clock-
wise the greatest bias appears on the I- F AGC bus and 
the lowest bias appears on the R-F AGC bus for a given 
signal. When the control is reversed the I- F AGC bias 
voltage is minimum and the R-F AGC bias is maximum 
for a given signal. This source of high R- F bias is 
very useful when strong signals cause the video stages 
to overload, clipping the sync pulses. In very strong 
signal areas turn the AGC control counterclockwise 
until loss of sync is eliminated. Do not turn morc than 
necessary because increase bias on the R- F amplifier 
with simultaneous decrease in I- F bias will lead to 
excessive noise in the picture after a certain point. 
Conversely, in weaker signal areas the control should 
be turned clockwise so that the R- F bias is reduced and 
the I- F bias is increased. This condition will improve 
the signal to noise ratio, minimizing " snow", in the 
picture. Again, do not over control or the I- F stages 

may be overdriven. The optimum point is a function 
of signal strength. Use picture quality as an indicating 
device and adjust for optimum performance. 6
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CHASSIS 300-17, 300-21 

ALIGNMENT 
TABLE III - TV ALIGNMENT PROCEDURE 

STEP 
NO. 

SIGNAL 
GENERATOR 
FREQUENCY, 

MC 

CONNECT 
SIGNAL 
TO 

OUTPUT 
INDICATOR ADJUST INSTRUCTIONS 

SPECIAL CONNECTIONS 
AND SETTINGS 

SOUND I-F AND RATIO DETECTOR 

1 4.5 
CW 

Pin 2 
of 
V301 

Meter across 
pin 7 of V102 
and ground. 

T101 Pri. 
(bottom) 
L101 

Tune for maxi- 
mum reading on 
meter 

Signal level should be low 
enough to obtain approxi-
mately 4 to 7 volts on 
meter. Use isolation net-
works shown in Figures 4 
and 5. 

2 4.5 
CW 

,, Meter across 
ground and 
junction of R105 
and C108. 

T101 Sec. 
(top) 

Tune for zero 
meter reading; 
use same sig- 
nal level as in 
step 1. 

Repeat tuning of T101 pri-
mary and secondary until 
adjustments do not change. 

TRAPS AND PICTURE I-F 

3 4.5 
CW 

Pin 2 
of 

V301 

Meter connected 
through detector 
network to picture 
tube cathode lead. 

L302 Tune for mini- 
mum reading 
on meter. 

Detector and isolating net-
works shown in Figures 4 
and 6. 

4 

5 

6 

7 

41.25 
CW 

43.75 
CW 

42.75 
CW 

45.4 
CW 

Mixer grid 

,, 

,s 

Mixer grid 

Voltmeter across 
R215. 

,, 

,, 

,, 

Top of 
L203 

L204 

L203 

L202 

Tune for min- 
imum reading 
on meter. 

Tune for maxi- 
mum. 

II 

Tune for maxi- 
mum reading 
on meter. 

Apply -3V bias to AGC bus. 
See text for connection to 
mixer grid. Use isolating 
resistor between negative 
voltmeter lead and R213. 
Keep generator output low. 
Either bias V704 with A-60 
volts or remove tube. Set 
CONTRAST control for 
maximum contrast. Adjust 
signal level throughout I-F 
alignment so that a 1 volt 
DC output is maintained 
across R215. 

8 43 
CW 

It II L9 Tune for mini-
mum reading 
on meter. 

9 43 
CW 

,, ,, L201 Tune for maxi-
mum. 

10 45 

CW 

It 
,, L9 Tune for maxi-

mum. 

11 Repeat steps 4 through 10 until adjustments do not change. 

12 Approximately 
43.5 with 10- 
mc sweep. 
Marker re- 
quired. 

Mixer grid High gain scope 
across R215 

Adjust 
L202, 
L203 and 
L204 if 
necessary. 

Set 45.75 mc 
marker at 50% 
point with L202. 
Eliminate tilt 
with L204. 

See Figure 7 for isolation 
network. Use markers to 
determine bandpass be-
tween picture carrier and 
50% point on opposite skirt. 
Bandpass should be between 
3.4 mc and 3.6 mc. Adjust 
L9 and L201 only when ab-
solutely necessary. 

The following alignment procedure describes align-
ment of the stagger-tuned video I- F amplifier stages 
and the 4.5 mc sound I- F amplifier stages. The align-
ment procedure for the VHF TV tuner is described in 
the 1952 Service Manual. Bulletin No. 301 and 301A 
covers the tuner. The following discussion describes 
recommended methods and equipment to be used and 
precautions to be observed during the alignment pro-
cedure. Table III offers a ready reference alignment 
guide to be followed after the more detailed procedure 
has been studied. 

For best results it is important that alignment be 
performed on a metal topped bench with all instruments 
and equipment securely bonded together and to ground. 
All leads should be as short as is practicable, particu-
larly in the input grid circuits. Allow about fifteen 
minutes for the test equipment and receiver to warm 
before beginning the alignment. Isolation circuits will 
be required for both the input and output connections. 
It is important that composition resistors, preferably 
the half-watt size, and disc type ceramic condensers 
be used in making up these isolation networks so that a 
minimum amount of external inductance is added to the 
tuned circuits being adjusted. 

The following equipment* will be required in order 
to align the picture and sound I- F stages of the receiver 
properly. 

1. Accurate CW signal generator covering the following 
frequencies: 

4.5 mc 43.75 mc 
41.25 .mc 45 mc 
42.25 marker freq 45.4 mc 
42.75 mc 47.25 marker freq 
43 mc 

The generator must have an attenuation control 
which can be used to vary its output signal level. 

2. Sweep frequency generator with a sweep center 
frequency of approximately 43.5 mc and a 10 mc 
sweep width. 

3. Cathode Ray Oscilloscope with at least a moderately 
high vertical gain. Must have external sweep input 
or internal sweep frequency equal to the sweep 
generator sweep frequency and capable of phase 
control. 

4. DC voltmeter with sensitivity of 20,000 ohms per 
volt or higher and voltage scale ranges which in-
clude approximately 10 volts and 3 volts (full scale 
deflection). VTVM with zero center scale adjustment 
is an ideal type. 

5. 3 volt bias source such as a battery. 

6. Detector network shown in Figure 7. 

7. .005 uf isolating condenser. 

8. 10K ohm, 1/2 watt composition resistor. 

9. .001 uf condenser for shunting oscilloscope input. 

*Several instrument manufacturers combine the 
first three items of the equipment list into 
one compact instrument assembly. 

Before alignment is begun, tune the tuner off-channel 
by turning the tuner CHANNEL SELECTOR shaft so that 
the detent roller rests on one of the high points of the 
drum disc. Bias the grid of V704 with a -60 volts or 
remove the tube. This is done in order to eliminate 
spurious signals and the possibility of high shock hazard. 

ORDER OF ALIGNMENT. (Use a non-metallic alignment 
tool or one with a small metal insert.) 

1. Ratio Detector Primary 
2. 4.5 mc Sound Take-Off 
3. Ratio Detector Secondary 
4. 4.5 mc Video Trap 
5. Tune Co-Sound Trap (L203) for minimum 

output indication at 41.25 mc 
6. Tune 3rd I- F Coil (L204) for maximum 

output indication at 43.75 mc 
7. Tune 2nd I- F Coil (L202) for maximum 

output indication at 42.75 mc 
8. Tune 1st I- F Coil (L202) for maximum 

output indication at 45.4 mc 
9. Tune Converter Coil (L9) for minimum 

output indication at 43 mc 
10. Tune Input Coil (L201) for maximum 

output indication at 43 mc 
Tune Converter Coil (L9) for maximum 
output indication at 45 mc 

Repeat steps (5) to (11) until adjustments 
do not change. 

11. 

NOTE 

In all steps of video I- F alignment, the input 
signal should be maintained to a level of approx-
imately one ( 1) volt DC output across video 
detector load. This is to insure against false 
tuning due to overloading. 

It is important that the alignment be performed in 
order listed, with the exception of items 1 and 2, because 
there is some interaction within the various stages. 

Sound I-F Alignment 

Equipment: Connect the "hot" lead of the CW signal 
generator to th e grid, pin 2, of V301, the 

video amplifier tube, through a .005 uf isolating conden-
ser as shown in Figure 4. Tune the generator frequency 
to 4.5 mc, unmodulated. Connect the voltmeter nega-
tive lead in series with a 10K isolating resistor to pin 7 
of V102, one plate of the ratio detector, as shown in 
Figure 5. It is important that the 10K ohm isolating 
resistor be at the very end of the meter lead to avoid 
regeneration. Connect the positive voltmeter lead to 

ground. 

SIGNAL 
GENERATOR .005 of 

  H- TO GRID 

Figure 4. Signal Generator Isolation 
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VOLTMETER 
10K 

 WV•—•— TO OUTPUT 

  TO GROUND 

Figure 5. Voltmeter Isolation 

Procedure: Adjust L101 and T101 primary (bottom), 
to obtain a maximum voltmeter reading. 

The maximum voltage reading should be held at about 
4 to 7 volts by decreasing the generator output as the 
transformer windings are turned to resonance. 

Ratio Detector Alignment 

Equipment: Generator input remains unchanged from 

the level that produced 4 to 7 volts in the 
preceding step. Connect the voltmeter across the 
junction of R105 and C108; polarity will depend upon 
which side of resonance the secondary winding of T101 
is tuned. If a VTVM is being used, set the zero voltage 
point up scale so that plus and minus readings may be 
observed without changing the polarity selector switch 
on the VTVM. Start with one of the higher scales of the 
VTVM and decrease the scale setting as the null point 
is obtained. 

Procedure: Tune the secondary (top) of T101 for a 
zero reading on the voltmeter. Do not 

change the generator output level from that which pro-
duced the 4 to 7 volts in the first step. Repeat tuning 
of T101 primary and secondary until adjustments do 
not change. 

Trap and Picture I-F Alignment 

TUNING 4.5 MC TRAP 

Equipment: Connect the CW generator through the 
.005 uf isolating condenser, to pin 2 of 

V301 (plate of video detector) and tune the generator 
to 4.5 mc. Connect the detector network and voltmeter 
between ground and the cathode of the picture tube as 
shown in Figure 6. 

Procedure: Tune L302 (4.5 mc trap in plate circuit of 
video amplifier) for minimum indication 

on voltmeter. 

TUNING 41.25 MC TRAP 

Equipment: Couple the CW generator "hot" lead to the 
tuner mixer grid. This may be done in 

several ways. The .5-3 uuf trimmer conderr,er (C12 in 

Figure 6. Detector Network 

1952 Bulletin 301) located in front of the 6J6 and nearest 
the contact side of the tuner is connected to pin 5 of 
the 6J6, the mixer grid. This plate of the trimmer 
condenser is accessible through a hole in the side cover 
plate. The "hot" generator lead may be coupled to this 
point through a .005 uf isolating condenser, the condenser 
pigtail being clipped to the trimmer by some convenient 
means. Another method of coupling the generator is 
to remove the 6, wrap the isolating condenser pigtail 
around pin 5 of this tube, and replace it in its socket. 
In either method take care that the pigtail lead does 
not short to ground. A third method of coupling is to 
pull the 6J6 tube shield up on the tube until it is not 
grounded. Clip the "hot" lead of the generator directly 
to the tube shield. The tube shield and the tube elec-
trodes form a condenser which capacitively couples the 
signal to the mixer grid. The capacity is much less 
than .005 uf, and a much higher level of generator output 
will be required if this method is utilized. 

Connect the negative lead of the voltmeter across 
R215, the video amplifier load, using the 10K ohm 
isolating resistor at the end of the lead; connect the 
voltmeter positive lead to ground. Connect the negative 
terminal of the 3 volt bias source to the AGC bus; con-
nect the bias source positive lead to ground. 

Procedure: Turn the CONTRAST control to its maximum 
position (extreme clockwise) for remainder 

of alignment. Tune the traps by setting the trap frequency 
on the CW generator and adjusting the trap slug for a 
minimum voltmeter reading. The order of tuning the 
traps is given in Table III. Keep signal low to avoid 
overloading I- F circuits. 

TUNING PICTURE I- F COILS 

Equipment: Instruments and set-up remain the same 
as for trap alignment during the first part 

of the procedure. For final adjustment the sweep fre-
quency generator is also used and the voltmeter should 
be replaced by the oscilloscope. See Figure 7 for 
oscilloscope isolation details. 

Procedure: Tune the I- F coils by setting the coil fre-
quency on the CW generator and adjusting 

the coil for maximum voltmeter reading. The CW 
generator output must be attenuated so that the DC 
output voltage of the video detector (indicated on the 
voltmeter), remains at 1 volt as the I-F coils are tuned. 
The order of tuning is from the last I- F stage toward 
the tuner. Before tuning the grid coil of the 1st I- F 
stage, temporarily tune the tuner mixer plate coil for 
a minimum reading on the voltmeter at 43 mc. After 
the 1st picture I- F grid coil has been tuned, tune the 
mixer plate coil to 45 mc and repeat the trap and 
I- F alignment procedure until no additional change in 
adjustments is necessary. 

O K ohms Shield 

.001 uf Scope 

 o 

Figure 7. Oscilloscope Isolation 

When no further change takes place, replace the 
voltmeter with the oscilloscope and replace the CW 
generator with the sweep frequency generator. Use 
the same isolating condenser and input connection to 
the mixer grid. Loosely couple the CW generator 
(marker) to the input by clipping or touching the CW 
generator "hot" lead to the unshielded insulated end 
of the sweep generator "hot" lead. This will afford 
a small amount of capacitive coupling. It the CW and 
sweep generators are contained in the same instrument, 
it will only be necessary to switch on the sweep frequency 
generator in order to continue the procedure. Tune the 
sweep frequency generator to a center frequency of 
approximately 43.5 mc. Use a sweep width of approxi-
mately 10 meso that the base of each of the two response 
curve skirts is well within the ends of the oscilloscope 
trace. Check the overall bandwidth, position of the 
picture carrier, dip in bandpass, and trappage by using 
the marker pip to locate frequency points on the response 
curve. See Figure 8. Tune the CW generator to 45.75 
inc. The marker pip should appear at approximately 
the 50% point on the response curve skirt. Reacijust 
individual coils to give proper band pass. Adjust 1st 
I- F coil to set video carrier (45.75 mc) at 50% (6db) 
response point. Adjust 2nd I- F coil to set the 50% (6db) 
bandwidth point (42.25 mc) on sound side. Adjust 3rd 
I-F coil to eliminate any tilt in the response shape. It 
should not be necessary to adjust converter or input 

Figure 8. Picture I- F Response Curve 

coil. Once the picture carrier has been correctly posi-
tioned at the 50% response point, tune the CW generator 
to 42.25 mc, which should be the 50% point on the sound 
side. This will give the proper bandwidth of 3.5 mc. 
The second I- F coil, L202, may be adjusted slightly to 
achieve the correct bandwidth. 
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CHASSIS 300-17, 300-21 

ALL WAVE TUNER 

The 9795 is the All-Wave tuner. This tuner incorpo-
rates a 6BQ7, a 6BQ7A or a 6BZ7 for an RF amplifier; 
a 6T4 or 6AF4 as a UHF oscillator with a 6U8 acting 
as a mixer and VHF oscillator. Refer to Figure 12 
for a complete diagram of the 9795. 

DIPLEXER 

(C9) 

(C2) 

UHF OUTPUT JACK 

IF JACK 

VHF OSC TRIMMER (C12) 

MIXER PLATE COIL 0-91 

EST POINT 

UHF ANTENNA INPUT 

HF OSC TRIMMER 

CRYSTAL 

Figure 10. All Wave Tuner 

In general, the combination tuner consists of two 
major units, as noted in the block diagram; the UHF 
subassembly, and VHF subassembly. 

Referring to the block diagram, Figure 11, the 
antenna is seen to be connected to a diplexer which 
provides separation of signals above 470 mc for the 
UHF tuner, and signals below 300 mc for the VHF tuner. 

The operation may best be followed by tracing the 
path of the signal from the antenna through the corres-
ponding tuner and then to the I-F amplifier at its output. 
When the combination tuner is in UHF position, the 
signal from the common antenna passes down the twin-
lead to the diplexer and continues on to the UHF tuner. 
Here it goes through two preselector circuits and into a 
Xtal mixer. The Xtal is supplied with a local oscillator 
voltage, differing by 40 mc above the signal frequency. 
After mixing, it becomes a 40 mc signal (I- F frequency) 
and passes into the VHF tuner. Since the combination 
tuner has been set for UHF operation, the 40 mc ampli-
fier, which is noted in a block below the VHF tuner, is 
now in place of one of the VHF channels. In this manner, 
the signal is amplified again 'zt 40 mc and passes on 
through the output to the I- F stage. 

When the combination tuner is in the Vlir position, 
the following path of signal may be traced: as previously 
noted, the signal travels from the common antenna to the 
diplexer, but now, since its frequency is below 300 mc, 
it is diverted directly to the VHF tuner input. At this 
point, it is connected to one of the channels (2 - 13) as 
in the usual TV band, and is amplified at this corres-
ponding frequency. At the end of this amplification, it 
is mixed (in the VHF tuner) by a 6U8 stage. This pro-
vides the local oscillator, again 40 mc above the signal, 
and the result in output is then the 40 mc signal which is 
coupled by the output plate coil to the I-F strip. 

The various components of the major subassemblies 
may be seen from the circuit diagram (figure ). In 
the UHF tuner, L22 and L23 are the preselector circuits. 
L24 and L25 make up the oscillator inductance. The 
oscillator tube is either a 6AF4 or 6 T4, as shown. It 
should be noted that the coils, L20 and L21, along with 
C30, C31 and C32, comprise the high-pass filter portion 
of the. diplexer. The low-pass filter, consisting of coils 
La and Lb, along with the two 1.5 mmfd condenser, is 
the other portion of the diplexer which diverts signals 
lower than 300 mc to the VHF tuner. 

Shaft Function 
1. FINE TUNING - Outer shaft for VHF and UHF oscil-

lators fine tuning. 

2. SWITCHING - Center shaft includes nine detent 
positions, eight for UHF decade coil board strips 
covering frequency channels 14 to 19; 20 to 29; 30 
to 39; 40 to 49; 50 to 59; 60 to 69; 70 to 79 and 80 to 
83. VHF channels 10 through 13 may be received on 
first UHF decade position. The ninth position allows 
VHF reception. 

3. SWITCHING - Inner shaft includes twelve detent 
positions, ten for UHF unit digits (individual channel 
selection included within the above eight decades), 
twelve positions for VHF channels 2 to 13. 

4. VHF TUNING - To receive VHF channels 2 through 
13, set middle section of tuning knob assembly so 
that "VHF" and channel numbers are directly in front 
of pilot light. These VHF channel numbers will be 
found on the inner circles of numbers. To switch 
VHF channels, rotate front crown control knob only. 

5. UHF TUNING - To receive UHF channels, rotate 
middle section either right or left from VHF posi-
tion. First half of UHF channel number is controlled 
by middle knob. Second half of UHF channel number 
is controlled by front crown knob; example, channel 
56 - the middle knob will place the first half of the 
UHF channel number (5) in front of thé pilot light. 
The front crown knob will place the second half of 
this UHF channel number (6) in front of the pilot 
light, thus reducing UHF channel 56. 

Figure 11. All Wave Tuner Block Diagram 

ALL-WAVE I-F ALIGNMENT PROCEDURE - GENERAL 

The combination All-Wave tuner contains two 
sections - the first (front section) contains the UHF 
portion. The second (rear section) is the usual 12-
channel VHF turret tuner. There is one difference in 
the VHF section, in that it contains a contact board or 
cascode strip. This provides the equivalent of a 13th 
position, and is held out when the decade knob is in the 
VHF position. The units front knob the operates the 
rear turret from channel 2 to 13. It is also held out 
when the decade knob is in the 10's position for chan-
nels 10, 11, 12 and 13. UHF operation is obtained when 
the decade center knob is in the 10's position for chan-
;leis 14 to 19 and for all succeeding decade positions, 
up to 83. 

I- F ALIGNMENT 

Set the tuner in the VHF position (on channel 10) 
and insert a signal at the test point (refer to Figure 10) 
through a .005 capacitor with the proper termination 
for the generator being used. Use a -3 volts for the 
AGC bias. Observe the output of the video detector with 
a 10K resistor and a .001 capacitor isolation network 
which is connected to the oscilloscope vertical terminals 
or a voltmeter. 

A. 

B. 

Apply a 43 mc signal and align the 1st I- F grid 
coil until a maximum indication is observed. 

Apply a 45 mc signal and align the output plate coil 
(L9) of the tuner for maximum indication. A sweep 
ma: tt.en be applied and the I- F touched up for 
propt response. It is preferable to adjust coils 
in the I-F strip slightly, rather than accommodate 
discrepancies in the curve with changes in the set-
tings of the adjustments mentioned in A and B. 

R-F ALIGNMENT - CHECK VHF 

Set the tuner to the VHF position on the decade 
center knob and the units front knob on channel 10. 
Connect a sweep to the VHF or the antenna point of the 
diplexer. Note overall wave shape and position of sound 
in video carrier. Adjust local oscillator slug to proper 
frequency with fine tuning in center of scale. A bias of 
3 volts is applied to AGC during the above operation. 

R-F ALIGNMENT - CHECK UHF 

With the tuner at channel 19, with three or four volts 
of bias on the I- F AGC and three volts of R- F AGC. 
Connect a UHF sweep to the antenna terminals with the 
proper dummy termination (300 ohms total). Observe 
the output on the video detector with proper isolation 
network. (10K resistor and a . 001 capacitor on scope.) 
Use a 60 cycle sweep that is phased properly. 

A. Check wave shape and operation of channels 14, 21, 
31, 41, 51, 61, 71 and 81. These should operate 
positively and not be intermittent. 

B. Note above operation to be made with fine tuner in 
center of fine tuning range. 

NOTE 

To adjust VHF local oscillators, place tuner 
in VHF position, remove knobs, place fine tuner 
in middle of range so VHF local oscillators can 
be reached with proper alignment tool through 
UHF unit. 
To adjust UHF local oscillator, place tuner in 
UHF position, remove knobs, place fine tuner 
in middle of range. Rotate units front knob. 
Adjust front screw head. 
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Figure 12. All Wave Tuner Schematic 
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PARTS LIST 
NOTE: Unless otherwise noted all resistors are 1/2 watt, composition ,ype, 

±10% tolerance with values given in ohms. 

SYMBOL PART NO. VALUE TOL. VOLTS TYPE 

CAPACITORS 

C100 Not Used 
C101 4046 68 10% 500 C.T. 
C102 
C103 

4036 2X.004 500 C.D. 

C104 
C105 

5443 
10 
100 

C106 4065 330 C.T. 
C107 See Electrolytic 
C108 14031 .001 500 C.D. 
C109 4029 .005 500 C.D. 
C110 4029 .005 500 C.D. 
C111 4142 .01 400 
C112 4124 .022 600 

C200 Not Used 
C201 4029 .005 500 C.D. 
C202 14031 .001 500 C.D. 
C203 14031 .001 C.D. 
C204 14031 .001 500 C.D. 
C205 14054 820 10% 500 C.T. 
C206 14056 24 10% 500 Q.C. 
C207 14031 .001 500 C.D. 
C208 14031 .001 500 C.D. 
C209 14054 820 10% 500 C.T. 
C2I0 14056 24 10% 500 Q.C. 
C211 Part of L203 47 Part of L203 
C212 14031 .001 500 C.D. 
C213 14031 .001 500 C.D. 
C214 14031 .001 500 C.D. 
C215 14054 820 10% 500 C.T. 
C216 14031 .001 500 
C217 14058 10 10% 500 Q.C. 

C300 Not Used 
C301 4069 2.2 500 Q.C. 
C302 4029 .005 500 C.D. 
C303 Part of L302 47 
C304 4131 .22 200 

C400 Not Used 
C401 4131 .22 200 
C402 
C403 Not Used 

C404 4172 .47 200 
C405 4029 .005 500 C.D. 
C406 4029 .005 500 C.D. 

C500 Not Used 
C501 4136 .0022 10% 400 

C502 4026 220 Mica or 
Ceramic 

C503 4127 .0047 400 
C504 
C505 Part of 2501 

C506 #9695 

C600 Not Used 
C601 14113 .0039 10% 600 
C602 4158 .047 10% 200 
C603 4144 .1 600 
C604 4144 .1 600 
C605 See Electrolytic 
C606 4133 .047 600 
C607 4124 .022 600 
C608 See Electrolytic 

C700 Not Used 
C701 14031 .001 500 C.D. 
C702 4175 .001 10% 400 
C703 4175 .001 10% 400 
C704 4185 .0047 10% 400 
C705 4158 .047 10% 200 

Silver 
C706 4085 3900 10% 500 Mica 
C707 14009 470 10% Mica 

SYMBOL PART NO. VALUE TOL. VOLTS TYPE 

C708 4175 .001 10% 400 
C709 14009 470 10% Mica 
C710 4029 .005 500 C.D. 
C711 14053 100 10% 3000 C.D. 

C712 14048 47 10% 30C C.D. or 
Mica 

C713 4144 .1 600 
C.D. or 

C714 14048 47 10% 3000 Ceramic 

C800 Not Used 
C801 See Electrolytic 
C802 See Electrolytic 
C803 See Electrolytic 
C804 See Electrolytic 

C805 14069 .01 1500 G.P. 
Disc 

C806 14069 .01 1500 G.P. 
Disc 

CAPACITORS - ELECTROLYTIC 

C107 4209 5 mfd - 50 - 
C605 4261 30 mfd - 50 - 
C608 4253 10 mfd - 600 - 
C801 4245 140 mfd - 150 - 
C802 4261 140 mfd - 150 - 
C803 4257 200 mfd - 150 - 
C804 4261 200 mfd - 150 - 

SYMBOL PART NO. VALUE TOL. WATTS TYPE 

RESISTORS 

R100 Not Used 
R101 4616 150 
R102 4650 2.2K 
R103 4683 270 
R104 4597 10K 
R105 4586 33K 
Rim 4597 10K 
R107 See Controls 
R108 4505 10M 20% 
R109 24616 24K 5% 
R110 24610 20K 5% 

R200 Not Used 
R201 4542 1K 20% 
R202 4616 150 
R203 4559 47K 
R204 4597 10K 
R205 4839 47 
R206 4884 470 20% 
R207 4628 22K 
R208 4839 47 
11209 4664 470 20% 
R210 4619 15K 
11211 4616 150 
R212 4664 470 20% 
R213 4619 15K 
R214 Part of L206 10M 
11215 4576 4.7K 

11300 Not Used 
R301 Not Used 
11302 4866 33 
11303 See Controls 
R304 5547 8.2K 
R305 4610 1.5K 5% 
R306 4612 3.3K 
R307 4677 330K 20% 
R308 See Controls 
R309 4501 22K 20% 

R400 Not Used 
R401 4542 1K 20% 
R402 4542 1K 20% 

NOTE: Unless otherwise noted all condensers are 600 volt, molded phenolic type, :20% 
tolerance with whole number values given in micromicrofarads and decimal 
fraction values given in microfaracis. GMC - guaranteed minimum capacity. 

SYMBOL PART NO. VALUE TOL. WATTS TYPE 

R403 34620 2.2M 5% 
R404 34532 330K 5% 
R405 4619 15K 
R406 4506 470K 20% 
R407 See Controls 
R408 4521 15K 20% 
11409 24541 3.3K 20% 
R410 4543 120K 
R411 34659 4.7M 

11500 Not Used 
R501 4544 4.7M 20% 
R502 4622 470K 
R503 4677 330K 20% 
R504 24525 2.2K 5% 
R505 24525 2.2K 5% 
11506 24517 1.8K 5% 
11507 24517 1.8K 5% 
R508 4549 270 
R509 
R510 

Part of 2501 

R511 09695 

R600 Not Used 
R601 4544 4.7M 20% 
R602 34507 180K 1 

R603 4859 1K 
R604 34571 680K 1 

R605 34593 1.2M 
R606 See Controls 
R607 4629 5.6K 
R608 See Controls 
R609 See Controls 
R610 4664 470 20% 
R611 24897 1501 20% 1 

R612 See Controls 
R613 56052 Part of 
R614 56052 Yoke Assembly 

R700 Not Used 
R701 4571 100K 
R702 4571 100K 
R703 4622 470K 
R704 4544 4.7M 20% 
R705 4651 8.2K 
R706 4548 120K 
R707 4610 1.5K 
R708 24670 82K 
R709 See Controls 
R710 See Controls 
R711 4629 5.6K 
R712 4722 470K 
11713 24580 8.2K 
11714 4,735 2.2 
R715 14529 22 

R716 1K 
Part of 

Yoke Assembly 

11800 Not Used 
R801 4762 7.5 10% 5 
R802 4774 120 10% 10 

SYMBOL PART NO. DESCRIPTION 

CONTROL - SWITCHES 

R107 4910 Control - Volume, 500K 

11303 4910 Control - Contrast, 500K 
R308 4867 Control - Brightness, 50K 

R407 4853 Control - AGC, 50K 

R606 4868 Control - Vertical Hold, 1M 
R608 4864 Control - Vertical Size, 2M 
R609 4865 Control - Vertical Linearity, 5K 

R612 4861 Control - Focus, 2M 

SYMBOL PART NO. DESCRIPTION 

R709 
R710 

T101 
T102 

T601 

T701 

T801 

LI 
L2 
L3 
L4 

L5 
L6 
L7 
L8 

L9 

L101 

L201 
L202 
L203 
L204 
L205 
L206 

L301 
L302 
L303 

L701 
L702 
L703 

1801 

1100 
1600 

M301 
M302 

P100 
P600 
P801 

S801 

X801 
X802 

Z201 

Z202 

Z301 
Z702 

4869 
4859 

Control - Horizontal Hold, 25K 
Control - Horizontal Drive, 25K 

TRANSFORMERS 

5443 Transformer - Ratio Detector 
5170 Transformer - Audio Output 

5157 Transformer - Vertical Output 

5184 Transformer - Horizontal Output 

5039 Transformer -Isolation Power 

COILS 

5454 

5562 
5541 
5542 
5543 
5545 
5340 

5547 
5402 
5548 

5447 
5266 
5464 

Coil - I- F Trap 
Coil - I- F Trap 
Coil - Series Trap (I- F Band) 
Coil - 5 Turns 1/4 0.D., Cascode 

Coupling 
Cull - 16 Turns 1/4 0.D., Heater 
Coil - 16 Turns 1/4 0.D., Heater 
Coil - Neutralizing 
Coil - Mixer Plate (Compensating 

Inductance) 
Coil - Mixer Plate 

Coil - 4.5 Mc Sound Take-Off 

Coil - I- F Input 
Coil - 1st I- F 
Coil - 2nd I- F 
Coil - 3rd I- F 
Coil - Peaking Series (Video Detector) 
Coil - Peaking Shunt (Video Detector) 

Coil - Peaking series (Video Amp.) 
Coil - 4.5 Mc Video Trap 
Coil - Peaking Shunt (Video Amp.) 

Coil - Horizontal Frequency 
Coil - Damper Choke 
Coil - Width Control 

MISCELLANEOUS 

9505 Light - Pilot 

6198 Socket - Speaker 
6101A Yoke 

9702 Trap - Ion 
9722 Magnet - Centering 

6235 

6126 

4910 

9735 

9786 
or 
9795 

3195 

6108A 
6227 

Plug - Speaker 
Plug - Yoke 
Receptacle 

Switch - On-Off 

Rectifiers - Selenium 

Tuner - VHF 40 Mc Standard Coil 

Tuner - UHF, VHF 40 Mc Standard 
Coil 

Tuner output 22 Mmf + or 
- 10% which is equiv. to 
9-1/2 in. of cable 
Socket - Kinescope 
Plug - Anode Connector with Lead 
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CHASSIS 300 17 300-21 
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CHASSIS 375-21 

MODELS 21M910, 21B911, 21P912 

IDENTIFICATION 

Figure 1. Chassis 375 

Chassis 375 is similar to the 300 chassis. The 
chassis are identical with the exceptions to be pointed 
out in this bulletin. Chassis 375 includes an AM Radio 
Tuner. This Tuner employs two tubes; a 6BE6 as a 
converter and a 6BA6 as an I-F amplifier. In conjunction 
with the radio, there is an ENTERTAINMENT SELEC-
TOR SWITCH. This switch is used for program selec-
tion, RADIO, TV and PHONO. When the switch is in TV 
position, the chassis operates as would Chassis 300. 
When the switch is in RADIO-PHONO, parts of the TV 
CIRCUIT cease to operate, due to an electrical dif-
ference which is caused by the switching action. The 
horizontal oscillator and horizontal output circuit is 
made inoperative, due to the removal of B+, thus re-
moving the secona anode voltage, etc. 

153 

ELECTRICAL AND MECHANICAL DATA 

TABLE I - ELECTRICAL AND MECHANICAL DATA 

Operating Voltage 
Power Consumption 
Tuning Range 

TV 
AM Radio 

Maximum Audio Power 
Output 
Audio Output Impedance 
Intermediate Frequencies 

Picture Carrier 
TV Sound Carrier 
AM Sound Carrier 

TV Antenna Input 
Impedance 
Radio Antenna 
Picture Tube Size 

115 Volts AC, 60 cps 
140 Watts 

Channels 2-13 
535 KC to 1620 KC 

3.25 Watts 
3.2 Ohms at 400 cps, 

45.75 MC 
4.5 MC 
455 KC 

300 Ohms Balanced 
Broadcast Band Loop 
21" Rectangular 

TABLE II - TUBE* COMPLEMENT 

TABLE III - AM ALIGNMENT PROCEDURE* 

Step 
No. 

CW 
Signal 
Freq. 

Connect 
Signal 
To 

Condenser 
Setting Adjust Instructions 

1 455 
KC 

Pin 1 of 
VI 

Full open T2 Primary 
and Secondary 
Ti Primary and 
Secondary 

Use a modulated signal. Maintain 
generators signal level so as to obtain 
.4 volts reading on output meter. 
(Meter across audio disconnect 
speaker output transformer secondary). 

2 1620 
KC 

Radiate 
into 
loop 

,, Trimmer 
C2A 

Connect radiating loop consisting of 
several turns (having same shape as 
AM loop) about 4 inches from AM loop. 
Maintain same output reading as above 
by attenuating input signal. 

3 1400 
KC 

,, Tune con- 
denser gang 
for signal 

Trimmer CIA Tune for maximum output. Maintain 
same output as above. 

4 600 
KC 

,, ,, Bend end plates 
of Cl 

Maintain same output as above. 

TUBE TYPE FUNCTION 

V1 6BZ7 or 6BQ7 R- F Amplifier 
V2 6J6 Oscillator-Mixer 
V101 6AU6 Sound I- F 
V102 6AL5 Ratio Detector 
V103 12AX7 1st Audio 
V104 6V6 Audio Output 
V105 6V6 Audio Output 
V201 6CB6 1st Picture I- F 
V202 6CB6 2nd Picture I- F 
V203 6CB6 3rd Picture I- F 
V204 1/2 6AL5 Video Detector 
V301 12BY7 Video Amplifier 
V302 21YP4 Picture Tube 

V401 1/2 6AL5 Delayed AGC 
V402 1/2 12AU7 AGC Keyer 

V501 1/2 12AU7 1st Sync Sep. 
V502 1/2 12AU7 2nd Sync Sep. 

V601 6SN7 Vertical Oscillator 

V602 6S4 Vertical Output 
V701 1/2 6AL5 Horiz. Phase Detec. 
V702 1/2 12AU7 Horiz. Phase Detec. 

V703 6SN7 Horiz. Oscillator 
V704 6BQ6 Horiz. Output 

V705 6W4 Damper 
V706 1B3 H.V. Rectifier 
X801 Sel. Rect. L.V. Rectifier 
X802 Sel. Rect. L.V. Doubler 

*Including crystal and selenium rectifiers. 

*Refer to Bulletin 403 for TV ALIGNMENT TABLE. 

AM 
CONVERTER 

I - F 
AMP 

T 

455_31g, 

r , 
CI CIA 

ANT. OSC. 

L NSJ 

Figure 2. Top View Parts Layout 

OSCILLATOR TRIMMER 

VI V2 
68E6 

KEY 

V- MEASURED WITH A 
VACUUM TUBE VOLTMETER 

3}-4)-VOLTAGE AT PIN 8 WHEN 
OPERATING UNDER SPECIFIED 
CONDITIONS. 

I. RATED LINE VOLTAGE 
2. NO SIGNAL CONDITION 
3 ALL VOLTAGES ARE DC VALUES 
MEASURED RELATIVE TO GROUND, WITH 
A 20,000 OHMS/VOLTMETER UNLESS 
OTHERWISE NOTED. 

68A6 

NOTE: 

VARIATIONS IN VOLTAGE READINGS ARE TO BE EXPECTED DUE TO VARIATIONS IN 
OPERATING CONDITIONS AND COMPONENT VALUES 

Figure 3. Bottom View Tube Layout and Pin Voltage Information ç
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CHASSIS 375-21 

NOTE: Unless otherwise noted all resistors are 1/2 watt, composition type, 
.i10% tolerance with values given in ohms. 

SYMBOL PAfRT NO. VALUE TOL. VOLTS TYPE 

CAPACITORS 

C101 
C1021. 
ciou 

et C1 ) cio 

4046 

4036 

 • 5443 

68 

2X.004 

io 
100 

10% 500 

500 

C.T. 

C.D. 

C106 4065 330 C.T. 
C107 See Electrolytic 
C108 14031 .001 500 C.D. 
C109 4029 .005 500 C.D. 
C110 4029 .005 500 C.D. 
C111 4142 .01 400 Tub. Paper 
C112 4124 .022 Tub. Paper 
C113 4148 .047 400 T.P. 
C114 4127 .0047 400 T.P. 
C115 4152 .033 400 T.P. 
C116 4148 .047 400 T.P. 
C117 4148 .047 400 T. P. 
C118 4152 .033 400 T.P. 
C119 See Electrolytic 
C120 4150 .1 400 T.P. 

C201 4029 .005 500 C.D. 
C202 14031 .001 500 C.D. 
C203 14031 .001 500 C.D. 
C204 14031 .001 . C.D. 
C205 14054 820 10% 500 C.T. 
C206 14056 24 10% 500 Q.0 
C207 14031 .001 500 C.D. 
C208 14031 .001 500 C.D. 
C209 14051 820 10% 500 C.T. 
C210 14056 24 10% 500 Q.C. 
C211 Part of L203 47 Part of L203 
C212 14031 .001 500 C.D. 
C213 14031 .001 500 C.D. 
C214 14031 .001 500 C.D. 
C215 14054 820 10% 500 C.T. 
C216 14031 .001 500 
C217 14058 10 10% 500 Q.C. 

C301 4069 500 Q.C. 
C302 4029 .005 500 C.D. 
C303 Part of L302 47 
C304 4131 .22 200 T.P. 

C401 4131 .22 2011 T.P. 

C40} C403 
Not Used 

C404 4172 .47 200 T. P. 
C405 4029 .005 500 C.D. 
C406 4029 .005 500 C.D. 

C501 4136 .0022 10% 400 T.P. 
C502 4026 220 Mica or Ceramic 
C503 4127 .0047 400 T.P. 
C50 
C50 
C50 

Part of 2501 
9695 

C601 14113 .0039 10% T. P. 
C602 4158 .047 10% 200 T.P. 
C603 4144 .1 T.P. 
C604 4144 .1 T.P. 
C605 See Electrolytic 
C606 4133 .047 T.P. 
C607 4124 .022 T.P. 
C608 See Electrolytic 

C701 14031 .001 500 C.D. 
C702 4175 .001 10% 400 T.P. 
C703 4175 .001 10% 400 T.P. 
C704 4185 .0047 10% 400 T.P. 
C705 4158 .047 10% 200 T.P. 
C706 4085 3900 10% 500 Silver Mica 
C707 14009 470 10% Mica 
C708 4175 .001 10% 400 T.P. 
C709 14009 470 10% Mica 
C710 4029 .005 500 C.D. 
C711 14053 100 10% 3000 
C712 14048 47 le% 3000 C.D. or Mica 
C713 4144 .1 T.P. 
C714 14048 47 10% 3000 C.D. or Mica 

C801 See Electrolytic 
C802 Bart of 4261 140 150 See Electrolytic 
C803 4257 200 150 See Electrolytic 

PARTS LIST 

SYMBOL PART NO. VALUE TOL. VOLTS TYPE 

C804 Part of 4261 200 150 See Electrolytic 
C805 14069 .01 1500V AC G.P. Disc 
C806 14069 .01 1500V AC G.P. Disc 

CAPACITORS - ELECTROLYTIC 

C107 4209 5 mfd - 50 
C119 4258 50 mfd - 50 
C605 4261 30 mfd 50 . 

C608 4253 10 mfd - 600 
C801 4245 140 mid 150 - 

SYMBOL PART NO. VALUE TOL. WATTS TYPE 

RESISTORS 

R101 4616 150 
11102 4650 2.2K 
11 103 4663 270 
R104 4597 10E 
11105 4586 33K 
R106 4597 10E 
11107 See Control 
11108 24670 82K 
R109 See Control 
11110 4555 680E 20% 
R111 4504 47E 20% 
11112 See Control 
11113 4505 10M 20% 
11114 4506 470E 20% 
11115 4506 470E 20% 
R116 4505 10M 20% 
11117 4506 470K 
R118 4634 180K 
R119 14639 270 2 
R120 4506 470K 20% 
11121 4586 33E 

11201 4616 150 
11202 4542 1K 20% 
11203 4559 47K 
11204 4597 10K 
11205 4639 47 
11206 4664 470 20% 
11207 4628 22E 
11208 4639 47 
11209 4664 470 20% 
R210 4619 15E 
11211 4616 150 
R212 4664 470 20% 
R2I3 4619 15E 
R214 Part of L206 10M 
91215 4576 4.7K 10% 

11302 4666 33 10% 
11303 See Control 
11304 Part of 5547 8.2K 
11305 4610 1.5E 5% 
R306 4612 3.3K 
11307 4677 330K 20% 
11308 See Control 
11309 4501 22K 20% 

R401 4542 1K 20% 
R402 4542 1K 20% 
11403 34620 2.2M 5% 
R404 34532 330K 5% 
11405 4619 15E 
11406 4506 470K 20% 
R407 See Control 
R408 4521 15E 20% 
11409 24541 3.3K 20% 
11410 4548 120K 
11411 34659 4.7M 

11501 4544 4.7M 20% 
11502 4622 470K 
11503 4677 330E 20% 
11504 24525 2.2K 5% 
11505 24525 2.2K 5% 
11506 24517 1.8K 5% 
11507 24517 1.8E 5% 
1150% 4549 270 
R5011 
R510 
R511. 

Part of Z501 
9695 

SYMBOL PART NO. VALUE TOL. WATTS TYPE 

R601 4544 4.7M 20% 
11602 34507 180E 1 
11603 4659 1K 
R604 34571 680E 1 
11605 34593 1.2M 
11606 See Control 
11607 4629 5.6K 
11608 See Control 
11609 See Control 
11610 4664 470 20% 
11611 24697 1501 20% 1 

11612 4864 (2M) 
Focus 

R613 56f). Part of 
R6I4 580 Yoke Assembly 

11701 4571 100E 
11702 4571 100K 
R703 4622 470K 
R704 4544 4.7M 20% 
11705 4651 8.2E 
11706 4548 120E 
R707 4610 1.5E 
11708 24670 82E 
11709 See Control 

R710 
(25K) 

Horiz. Driv 
11711 4629 5.6K 
11712 4722 470K 
R713 24580 8.2K 2 
11714 4735 2.2 
R715 14529 22 2 

R716 
Yoke 

Part of 
Assembly 

11801 4762 7.5 5 
R802 4774 120 10 
11803 4772 1500 10 

SYMBOL PART NO. I DESCRIPTION 

CONTROL - SWITCHES 

11107 4914 Control - Treble, 2M 
11109 4914 Control - Bass, 2M 
11112 4912 Control - Volume, 2M 

11303 4912 Control - Contrast, 500 
11308 4915 Control - Brightness, 50E 

11407 4853 Control - AGC, 50E 

11606 4832 Control - Vertical Hold, IM 
11608 4864 Control - Vertical Size, 2M 
11609 4865 Control - Vertical Linearity, 5K 

11709 4859 Control - Horizontal Hold, 25K 
11710 4859 Control - Horizontal Drive, 25K 

TRANSFORMERS 

T101 5443 Transformer - Ratio Detector 
T102 5170 Transformer - Audio Output 

T601 5157 Transformer - Vertical Output 

T701 5184 Transformer - Horizontal Output 

T801 5039 Transformer - Isolation Power 

COILS 

L101 5454 Coil - 4.5 Mc Sound Take-Off 

L201 5562 Coil - I- F Input 
L202 5541 Coil - tat I- F 
L203 5542 Coil - 2nd I- F 
L204 5543 Coil - 3rd I- F 
L205 5545 Coil - Peaking Series (Video Detector) 
L206 5340 Coil - Peaking Shunt (Video Detector) 

L301 5547 Coil - Peaking Series (Video Amp.) 
L302 5402 Coil - 4.5 Mc Video Trap 
1.303 5548 Coil - Peaking Shunt (Video Amp.) 

1.701 5447 Coil - Horizontal Frequency 
L702 5266 Coll - Damper-Choke 

NOTE: Unless otherwise noted all condensers are 600 volt, molded phenolic type, : 20% 
tolerance with whole number values given in micromicrofarads and decimal 
fraction values given in microfarads. GMC - guaranteed minimum capacity. 

SYMBOL PART NO. DESCRIPTION 

L703 5464 Coil - Width Control 

MISCELLANEOUS 

1801 9505 Light - Pilot 

J100 6198 Socket - Speaker 
1101 6121 Receptacle - Phono 
3600 6101A Yoke 

LS101 9103 Speaker - 10" Low Frequency 

LS102 9091 Speaker - 5-1/4" High Frequeim 

M301 9702 Trap - Ion 

M302 9722 Magnet - Centering 

P100 6235 Plug - Speaker 

P600 6234 Plug - Yoke 

P801 6126 Receptacle - Power Interlock 

S901,  6037 Switch - Rotary 
AB,C,D ,  

X805X802 
9735 Rectifiers - Selenium 

Z201 
9786 or 
9795 

Tuner - VHF 40 Mc Standard Coil 
Tuner - UHF-VHF 40 Mc Standard Coil 
Tuner - Output cable 22 mmf :10% 

Z202 which is equiv. to 9-1/2" of 
cable 1/3195 

2301 6108A Socket - Kinescope 

Z702 622'1 Plug - Anode Connector with Lead 

AM RADIO 

SYMBOL PART NO. DESCRIPTION 

CAPACITOR 

, 

-A}. 

Cl Variable Section, Loop Antenna 

CI 4418 Trimmer, Loop Section 

C2 
C2A 

Variable Section, Oscillator 
Trimmer, Oscillator Section 

C3 14061 100 nun( 20%, G/P. Tubular 

C4 14064 .02 Hi- Cap Ceramic Disc 

C5 14064 .02 Hi- Cap Ceramic Disc 

C6 4097 .01 Ht-Cap Ceramic Disc 

C7 4097 .01 Hi-Cap Ceramic Disc 

C8 125 mint ( Part of Item T2) 

C9 14057 47 molt 20% G.P. Tubular 

--, 
RESISTORS 

RI 4506 470K 20%, 1/2 Watt 

112 4628 22K 10%, 1/2 Watt 

113 4511 100K 20%, 1/2 Watt 

R4 14615 160 5%, 1/2 Watt 

R5 24600 15K 10%, 2 Watt 

118 4502 2.2 Megohm 20%, 1/2 Watt 

R7 4504 47K 20%, 1/2 Watt 

TRANSFORMERS 

TI 5171 I- F Input, 455 KC 

T2 5172 I- F Output, 455 KC 

COILS 

LI 5465 Loop Antenna 

L2 5549 AM Oscillator 

• MISCELLANEOUS 

Z1 9757 Diode Crystal ( 11165) 

TUBES 

VI 8BE6 

V2 6BM 

N
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CHASSIS 400-21, 401-21 402-24  403-24 

CHASSIS 400-21 
MODELS 21M721, 21M722, 216723, 21P724 

CHASSIS 401-21 
MODELS 21M146, 216147, 21P148, 21M320, 216321, 

21P322 

CHASSIS 402-24 
MODELS 24M150, 246151, 24P152 

CHASSIS 403-24 
MODELS 24M725, 246726, 24P727 

NOTE 

This information also covers the 400 series chassis, incorporating 
the " All-Wave Tuner". 
Chassis incorporating the " All-Wave Tuner" can be identified by 
a "U" following the model number. (Example 21M721U) 

IDENTIFICATION 

Figure 1. Chassis 401-21 

INTRODUCTION 

Chassis 400-21, 401 21, 402-24 and 403.24 will 
come under the collective heading of the 400 series 
chassis. The 400 series chassis contain all of the out-
standing Hoffman features, plus new electrical and 
mechanical modifications. The same fine workmanship 
and excellent performance that was typical of the Mark 
V chassis have been incorporated. All changes, both 
mechanical and electrical, were made with the service 
man in mind. 

Chassis 400 and 401 are identical in every respect 
except for the power supply and audio portion of Chassis 
400 which incorporates a Push- Pull, Hi -Fi audio circuit. 

Chassis 402 and Chassis 403 are identical except 
for the audio portion of Chassis 403 which incorporates 
a Push- Pull, Hi Fi audio circuit. Chassis 400-401 and 
402-403 are similar except for the following: Chassis 
402 and 403 drive a 24 inch picture tube, whereas 
Chassis 400 and 401 drive a 21 inch picture tube. The 
increase in picture tube size on Chassis 402 and 403 
require an increase in the amount of energy needed to 

veep the larger tube. Therefore the major electrical 
difference will be found in the high voltage and sweep 
circuits. 

The major mechanical difference, besides the 
increase in picture tube size, is the use of a 90° deflec-
tion yoke assembly. 

ELECTRICAL AND MECHANICAL DATA 

TABLE I ELECTRICAL AND MECHANICAL DATA 

Operating Voltage All Chassis 115 Volts AC, 
60 CPS 

Power Consumption Chassis 400 
Chassis 401 
Chassis 402 
Chassis 403 

265 Watts 
240 Watts 
260 Watts 
275 Watts 

VHF Tuning Range All Chassis Channels 2-13 

Maximum Audio 
Power Output 

Chassis 400 
Chassis 401 
Chassis 402 
Chassis 403 

10 Watts 
3 Watts 
3 Watts 
10 Watts 

Audio Output 
Impedance 

Chassis 400 
Chassis 401 
Chassis 402 
Chassis 403 

6.4 Ohms 
6.4 Ohms 
6.4 Ohms 
6.4 Ohms 

Intermediate 
Frequencies 
Picture Carrier 
Sound Carrier 

All Chassis 
All Chassis 

45.75 Mc 
4.5 Mc 

Antenna Input 
Impedance All Chassis 300 Ohms 

Picture Tube Size Chassis 400 
Chassis 401 
Chassis 402 
Chassis 403 

21" 
21" 
24" 
24" 

TABLE II - TUBE COMPLEMENT 

CHASSIS TUBE TYPE FUNCTION 

All V1 6BZ7 or 6BQ7 R- F Amplifier 
All V2 636 OSC - Mixer 
All V101 6AU6 1st Sound IF 
All V102 6AU6 2nd Sound IF 
All V103 6AL5 Ratio Detector 

401 402 V104 6AV6 Audio Amp 
400-403 V104 1 2 12AX7 Audio Amp 
400-403 V104 1 2 12AX7 1st Audio Driver 
401 -402 V105 6K6GT Audio Output 
400-403 V105 6V6 Audio Output 
400-403 V106 6V6 Audio Output 

All V201 6CB6 1st Picture IF 
All V202 6CB6 2nd Picture IF 
All V203 6CB6 3rd Picture IF 
All V204 6CB6 4th Picture IF 
All V205 1 2 6AL5 Video Detector 
All V205 1 '2 6AL5 Delayed AGC 

Clamp 
All V301 6AH6 Video Amp 

400-401 V302 21ZP4A Picture Tube 
402-403 V302 24CP4A Picture Tube 

All V401 6AU6 AGC Keyer 
All V501A 1 2 12AT7 1st Sync Sep. 
All V501B 1,2 12AT7 2nd Sync Sep. 

Phase Splitter 
All V601 6SN7GT Vertical OSC 

400-401 V602 6S4 Vertical Output 
402-403 V602 6W6 Vertical Output 

All V701 6AL5 Horiz. Phase 
Detector 

All V702 6SN7 Horiz. Oscillator 
All V703 6CD6 Horiz. Oscillator 
All V704 6W4 Damper 
All V705 1B3 H.V. Rectifier 
All V801 5U4 L.V. Rectifier 
All V802 5U4 L.V. Rectifier 

Chassis 400 401 402 and 403 will incorporate 
either a low radiation "40 megacycle" VHF cascode 
type tuner ( Part #9786 RF-14) or an All-Wave tuner 
(Part #9795 RF 15) that will comprise the R- F stages. 

This tuner is identi-
cal to the 9758 tuner, except that the coupling is changed. 
If a 9795 All Wave tuner is used, refer to this bulletin. 
Both picture and sound output from the tuner is fed 
to the first of four stages of stagger-tuned I- F ampli-
fication. The picture carrier frequency is 45.75 mc. 
An intercarrier type sound system is employed, the 
4.5 mc sound take-off occurring at the output of the 
video detector. The sound is fed into the first of two 
4.5 mc I-F stages. A 39.75 mc adjacent channel picture 
trap, two 41.25 mc co-sound traps, and a 47.25 mc 
adjacent channel sound trap are employed in the video 
I- F stages. 

A ratio detector is used as a second sound detector. 
This stage is followed by a stage of audio amplification 
(a dual diode triode on Chassis 401-402 and dual triode 
on Chassis 400 403 with the second hall of the dual triode 
acting as an audio driver) which drives a single stage of 

402 

power amplification on Chassis 401-402 and a push-pull 
network in Chassis 400-403. On Chassis 401-402 the 
audio amplifier is coupled to the audio output by means 
of a printed circuit, Z201. The audio output tube or 
tubes is coupled to the speakers through an audio output 
transformer. On all chassis, plug-type speaker con-
nection is used. Chassis 400-403 uses a Hi-Fi, push-
pull type audio circuit, which incorporates two tetrodes. 
You will note that a unique phase inversion scheme is 
being used in that one of the push-pull tubes receives its 
driving voltage from the audio amplifier in the conven-
tional manner, whereas the second tube receives its 
equal and opposite phase voltage from a tertiary winding 
on the audio output transformer, thus eliminating the 
need for a vacuum tube phase inverter. The video 
detector is 1/2 of a miniature dual diode vacuum tube, 
with the second half providing the clamping voltage for 
the delayed GC. The output from this video detector 
is coupled directly to the video amplifier, through high 
frequency compensating shunt and series peaking coils. 
The single stage of video amplification is directly 
coupled to the cathode of the picture tube through high 
frequency compensating shunt and series peaking coils. 
Since direct coupling is employed, no DC restoration 
circuit is needed in the receiver. The keyer tube pro-
vides the necessary AGC bias for the first and third 
I- F stages. 

Two stages of sync separation are designed into 
the receiver. They receive the composite video signal 
from a tap on the video amplifier load resistor. 

The second sync separator serves the additional 
function of a phase splitter for feeding approximately 
equal and opposite sync pulses to the balanced horizontal 
phase detector. A negative sync pulse is taken from a 
tap on cathode resistor, and this pulse is fed to the 
vertical integrating network, Z501 for the purpose of 
synchronizing the vertical oscillator. 

The vertical oscillator is the cathode coupled 
multivibrator type. It drives a single power output 
stage which is cempled to the vertical deflection coils 
through an output transformer. The positive pulse of 
the retrace portion of the vertical sweep output voltage 
is reversed in phase by the transformer action of the 
output transformer, and the resulting negative voltage 
pulse is coupled to the picture tube control grid through 
a . 022 uf condenser which also serves to sharpen the 
pulse so that it is only effective during the retrace 
portion of the sweep. The negative voltage pulse biases 
the picture tube beyond cut-off during the retrace portion 
of the vertical sweep, and the bright retrace lines are 
blanked out. 

The horizontal oscillator is a cathode- coupled 
type of multivibrator. The stabilizing influence of a 
parallel tuned LC circuit is used as part of the plate 
load of one of the triodes in the multivibrator circuit. 
The natural frequency of the tuned circuit is made very 
close to the horizontal sweep frequency. The frequency 
of the horizontal multivibrator is further stabilized by 
a balanced horizontal phase detector circuit which con-
sists of a dual diode. The horizontal oscillator drives 
a stage of power amplification that is coupled to the 
horizontal deflection coils through an output transformer. 
The horizontal output transformer is also an active 
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member of the high voltage supply. In addition the 
horizontal output transformer supplies positive keyer 
pulses to the place of the keyed AGC tube and it furnishes 
a reference saw-tooth voltage in conjunction with the 
horizontal deflection coil circuit for the horizontal 
phase detector. 

The high voltage section is a high efficiency fly-back 
type which uses a single half-wave rectifier. The 
approximately 200 volts that results from the rectifica-
tion of the fly-back potential across the damper tube is 

added to the 280 volt bus potential, and this boost voltage 
of approximately 480 volts (630 volts on Chassis 402-
403) is applied to the vertical sweep circuit. 

The low voltage power supply is a dual, full wave 
rectifier type, which delivers power into a condenser 
input RC filter voltage divider network that supplies 
the required bus voltage for the circuits throughout 
the receiver. The picture tube is seated in a support 
bracket which mounts directly on the receiver's chassis. 
Chassis 401-402 is a 25 tube television receiver, in-
cluding the rectangular picture tube. Chassis 400-403 
is a 26 tube television receiver, including the rectangular 
picture tube. Provision is made for a phono input on 
the 400 series chassis. The phono reproduction may 
be selected by the use of a double pull, double throw 
switch. On Chassis 401-402, this is accomplished by 

1/2 of the treble tone control switch, where on Chassis 
400-403, this is accomplished by 1/2 of the brightness 
control switch. This selector switch performs the 
function of switching the audio amplifier from the ratio 
detector output to the phono input and switching the 
picture tube control grid from the brightness control 
circuit to ground, cutting off the picture tube raster 
when the phonograph is being played. Phono motor 
power is provided through an AC outlet at the rear of 
the receiver's chassis. 

Figure 2. Ion Trap Position 

OPERATING INSTRUCTIONS 

Front Panel Controls 

Refer to Figure 9 for location of front panel controls. 

OFF-ON VOLUME CONTROL 

The VOLUME control is part of a dual type potenti 
ometer. being associated with a CONTRAST control. 
The chassis power switch is mechanically linked to the 
volume potentiometer. This switch opens the 115 volt 
power line to the receiver's power transformer and AC 
RECEPTACLE when the VOLUME control shaft is turned 
to the extreme counterclockwise position. The initial 
rotation of the shaft in the clockwise direction closes the 
AC switch and causes the sound level to start increasing 
toward maximum audio power output. The smaller, 
outer, left-hand knob is the one that turns the volume 
control shaft when the knobs are in place. This control 
also performs the function of automatically removing 
the bias from the picture tube when the control is in 
OFF POSITION. ( Refer to Focus Operation.) 

CONTRAST CONTROL 

The CONTRAST control varies the gain of the video 
amplifier. With the AGC system used for maintaining 
constant signal level, the CONTRAST control becomes 
primarily useful in setting background level for best 
viewing under various room lighting levels or different 
average program contrast levels. To increase picture 
contrast turn the CONTRAST control clockwise. The 
large, inner, left-hand knob is the one that turns the 
CONTRAST control shaft when the knobs are in place. 

TUNING CONTROLS 

The tuning controls are the dual type. To select 
a desired channel, turn the CHANNEL SELECTOR shaft 
in either direction until the desired channel's coils are 
in operating position in the tuner. Once a channel has 
been chosen, tune the FINE TUNING control shaft 
counterclockwise until the picture starts to become wavy 
and variable dark horizontal lines and bars appear in 
the picture. Turn the shaft clockwise until the lines 
and bars just disappear and the picture appears clear 
and sharp. Do not turn too far in the clockwise direction 
or definition will start to decrease. Picture and sound 
tuning are synchronized so that the best picture will 
come in with best sound when alignment is correct. 

The remaining three front panel controls are lo-
cated in the middle of the front chassis panel. On 
chassis 400-403, these controls are visable. On 
chassis 401-402, the front cover plate must be pulled 
down in order to view controls. 

BRIGHTNESS CONTROL AND PHONO SWITCH ( For 
Chassis 400 and 403 Only) 

The BRIGHTNESS control sets the average back-
ground illumination of the picture. 

1. Temporarily turn the CONTRAST control to minimum 
setting (extreme counterclockwise). 

2. Turn the BRIGHTNESS control so that a medium 
illumination is visible on the screen. 

This setting produces a picture with average back-
ground characteristics at about 3/4 contrast setting. For 
individual tastes that vary from this recommendation, 
the BRIGHTNESS control may be set so that the picture 
is most pleasing to the customer. 

On chassis 400 and chassis 403 this control performs 
a dual function. A double pole, double throw switch is 
mounted at the rear of the brightness potentiometer. 
This switch is activated when the BRIGHTNESS control 
shaft is turned either to the extreme clockwise position 
or the counterclockwise position. Extreme counter-
clockwise rotation of the BRIGHTNESS control switches 
the receiver for phono operation and provides minimum 
brightness. Clockwise rotation of the control provides 
continuous increase in brightness intensity. 

BASS (Chassis 400-403) 

As BASS control is turned clockwise, the frequency 
range is spread tó increase reproduction of the lower 
frequencies, as indicated on the dial. Maximum bass 
response is achieved when BASS control is in the extreme 
clockwise position. 

VERTICAL HOLD CONTROL (For Chassis 401 and 
Chassis 402 Only) 

The VERTICAL HOLD CONTROL has a hold-in 
range over which the picture will stay in vertical sync. 
Turn the control so that the picture is brought from a 
downward moving picture into sync and best interlace 
of the sweep lines is observed. Chassis 400 and Chassis 
403 utilize a BASE control in place of the VERTICAL 
HOLD CONTROL. 

TREBLE (Chassis 400-403) 

As control is turned clockwise, the frequency range 
is spread to increase the reproduction of the high fre-
quencies, as indicated on the dial. Maximum treble 
response is achieved when TREBLE control is in the 
extreme clockwise position. 

TONE CONTROL AND PHONO SWITCH (For Chassis 
401 and 402 Only) 

This control is a dual control on Chassis 401 and 
402 only. A double pull, double throw switch is mounted 
at the rear of the tone potentiometer. The switch is 
activated when the tone control shaft is turned to either 
the extreme clockwise position or the extreme counter-
clockwise position. Extreme counterclockwise rotation 
of the tone control switches the receiver for PHONO 
operation and provides maximum base response. Clock-
wise rotation of the contrA provides continuous increase 
in treble response. Maximum clockwise rotation 
switches the receiver to PHONO operation. When 
changing from one function to the other, turn the control 
in the appropriate direction until a click is heard. Then 
turn the control until the desired tone is obtained. 

Rear Adjustments 

The rear chassis controls are intended to be ad-
justed by the dealer or his service representative at 
the time of installation in the customer's home or 

during a service call. Once adjusted correctly, these 
controls need not be changed over long periods of time 
or unless a specific service problem develops. Refer 
to Figure 3 for location of rear controls. 

ION TRAP 

The effects of the FOCUS ADJ, ion trap, and cen-
tering control orientation are slightly interdependent 
and one or two sequential adjustments of each may be 
necessary for optimum setting of these controls. Always 
set the ion trap for maximum raster brightness. 

CAUTION 

Never attempt to center the picture by mis-
adjustment of the ion trap. 

Set the BRIGHTNESS and CONTRAST controls about 
midrange, never at maximum setting, to aetroid damaging 
the picture tube. Move the ion trap over the "flags" of 
the picture tube first anode. Refer to Figure 2. Rotate 
the ion trap on the picture tube neck until light appears 
on the screen. After initial light has been obtained, 
move the ion trap back and forth and further rotate it 
to obtain the brightest raster. If the receiver is equipped 
with a Rauland picture tube, the optimum ion trap setting 
is indicated by minimum green glow inside the tube 
neck. 

FOCUS ADJUSTMENTS (Refer to Figure 3) 

Magnetic focusing is being employed in the 400 
series chassis. For correct focus adjustment, adjust 
focus control for maximum focus range. Readjust ion 
trap after making the initial focus adjustment. Check 
neck of picture tube, making sure it is in center of focus 
coil. Because magnetic focusing is being used, the off-
on control switch now performs the function of removing 
the bias from the picture tube so that when the set is 
turned off, the small electron beam that is present will 
be out of focus, therefore preventing damage to the face 
of the picture tube. 

Figure 3. Focus and Centering Adjustment 

-
ZL

 
3
9
V
d
 A
I
 N
V
W
d
d
0
H
 

John 1. Rider CHASSIS 400-21, 401-21, 402-24, 403-24 



CHASSIS 400-21, 401-21, 402-24, 403-24 

HORIZONTAL DRIVE ADJUSTMENT 

1. Turn the HORIZ. DRIVE control counterclockwise 
until a drive bar (thin, light vertical line) appears. 

2. Turn the control clockwise until the drive bar just 
disappears. If no drive bar is obtained, set the 
control at the maximum counterclockwise position. 

HORIZONTAL HOLD CONTROL 

The HORIZONTAL HOLD control provides a vernier 
adjustment for the horizontal multivibrator operating 
frequency. Proper setting depends on correct adjust-
ment of the HORIZ. FREQ. and HORIZ. DRIVE controls. 

Turn the Horizontal Hold control until bending of 
the top portion of the picture is eliminated. This is 
best determined by noting the vertical lines in the 
picture. 

HORIZONTAL FREQUENCY CONTROL 

1. Turn the Horizontal Hold control to mid- range. 

2. Turn the HORIZ. FREQ. control counterclockwise 
while switching the CHANNEL SELECTOR on and 
off channel until sync is lost. 

3. Turn the control clockwise and check the number 
of bars which appear just before pull-in of the picture. 
Check circuit for abnormal operation if less than two 
bar pull-in occurs. 

4. Continue turning control clockwise while switching 
the CHANNEL SELECTOR on and off channel until 
sync is lost. 

5. Turn the control counterclockwise and check the 
point where picture pull- in occurs. 

6. Turn the control an additional 1 2 turn counter-
clockwise. 

WIDTH ADJUSTMENT 

To adjust picture width, turn WIDTH control L703 
clockwise to increase width, counterclockwise to de-
crease width. When adjusting picture width, remember 
to take line voltage into consideration if it differs by 
more than several volts from the value usually existing 
when and or where the receiver is to be operated. Make 
allowance for voltage difference when adjusting width. 
Width increases with increase in line voltage. 

VERTICAL SIZE AND LINEARITY ADJUSTMENTS 

The VERT. SIZE and VERT. LINEARITY controls 
adjust the height and vertical proportion of the picture. 
The VERT. SIZE control affects the height of the entire 
picture but not in a linear manner. The bottom portion 
of the picture is expanded at a greater rate than the 
top portion, and the picture center tends to move toward 
the top of the picture tube. 

1. Turn the VERT. SIZE control counterclockwise 
increase the height of the picture and clockwise 
decrease the picture height. 

The VERT. LINEARITY control affects the upper 
portion of the picture and compensates for non-linearity 
created by changes made by the VERT. SIZE control. 

2. Turn the VERT. LINEARITY control clockwise to 
expand the upper portion of the picture and counter-
clockwise to compress the upper portion of the 
picture. 

After adjustment of the picture height and'or vertical 
linearity, check the VERT. HOLD adjustment; the three 
controls are interdependent. The same caution that 
was given for picture width and line voltage applies 
equally well to vertical picture size. 

RASTER CENTERING 

It is best to adjust the picture linearity and size, 
using a test pattern, before centering the picture. If 
picture tilt exists, temporarily loosen the wing screw 
at the top of the deflection yoke and rotate the yoke 
until the tilt is eliminated. Make certain that the de-
flection yoke is seated as far forward on the picture 
tube neck as it is possible to move the yoke. 

Raster centering is accomplished by adjusting the 
center control. Refer to Figure 3. By moving the 
centering control up and down, the raster moves from 
left to right. By moving the control from left to right, 
the raster moves up and down. 

AUTOMATIC GAIN CONTROL 

This control and its associated circuits regulate 
R-F and I- F AGC voltages (within the limits of the 
AGC system). When the AGC control is turned full 
clockwise the greatest bias appears on the I- F AGC 
bus and the lowest bias appears on the R-F AGC bus 
for a given signal. When the control is reversed the 
I- F AGC bias voltage is minimum and the R- F AGC 
bias is maximum for a given signal. This source of 
high R-F bias is very useful when strong signals cause 
the video stages to overload, clipping the sync pulses. 
In very strong signal areas turn the AGC control counter-
clockwise until loss of sync is eliminated. Do not turn 
more than necessary because increase bias.on the R- F 
amplifier with simultaneous decrease in I- F bias will 
lead to excessive noise in the picture after a certain 
point. Conversely, in weaker signal areas the control 
should be turned clockwise so that the R- F bias is 
reduced and the I- F bias is increased. This condition 
will improve the signal to noise ratio, minimizing 
"snow", in the picture. Again, do not over control or 
I- F stages may be overdriven. The optimum point is a 
function of signal strength. Use picture quality as an 
indicating device and adjust for optimum performance. 

FUSE PROTECTION 

The source of fuse protection is in the horizontal 
to output screen circuit and damper circuit. A 1 4-ampere 
to fuse is held in a fuse clip located inside of the high 

voltage cage. 

ALIGNMENT 

The following alignment procedure describes align-
ment of the stagger-tuned video I- F amplifier stages 
and the 4.5 mc sound I-F amplifier stages. The align-
ment procedure for the TV tuner is described in a 
separate bulletin. Bulletin No. 301 and 301A of the 1952 
Service Manual covers the tuner. The following dis-
cussion describes recommended methods and equipment 
to be used and precautions to be observed during the 
alignment procedure. Table III offers a ready reference 
alignment guide to be followed after the more detailed 
procedure has been studied. 

For best results it is important that alignment be 
performed on a metal topped bench with all instruments 
and equipment securely bonded together and to ground. 
All leads should be as short as is practicable, particu-
larly in the input grid circuits. Allow about fifteen 
minutes for the test equipment and receiver to warm 
before beginning the alignment. Isolation circuits will 
be required for both the input and output connections. 
It is important that composition resistors, preferably 
the half-watt size, and disc type ceramic condensers 
be used in making up these isolation networks so that 
a minimum amount of external inductance is added to 
the tuned circuits being adjusted. 

The following equipment* will be required in order 
to align the picture and sound I-F stages of the receiver 
properly. 

1. Accurate CW signal generator covering the following 
frequencies: 

4.5 mc 
39.75 mc 
41.25 mc 
47.25 mc 
42.5 mc 

44.2 mc 
42.25 mc 
45.5 mc 
43 mc 
45 mc 

The generator must have an attenuation control 
which can be used to vary its output signal level. 

2. Sweep frequency generator with a sweep center 
frequency of approximately 43.5 mc and a 10 mc 
sweep width. 

3. Cathode Ray Oscilloscope with at least a moderately 
high vertical gain. Must have external sweep input 
or internal sweep frequency equal to the sweep 
generator sweep frequency and capable of phase 
control. 

4. DC voltmeter with sensitivity of 20.000 ohms per 
volt or higher and voltage scale ranges which include 
approximately 10 volts and 3 volts (full scale deflec-
tion). VTVM with zero center scale adjustment is 
an ideal type. 

5. 3 volt bias source such as a battery. 

6. Detector network shown in Figure 6. 

7. . 005 uf isolating condenser. 

*Several instrument manufacturers combine the 
first three items of the equipment list into 
one compact instrument assembly. 

8. 10K ohm, 1/2 watt composition resistor. 

9. .001 uf condenser for shunting oscilloscope input. 

Before alignment is begun, tune the tuner off-channel 
by turning the tuner CHANNEL SELECTOR shaft so that 
the detent roller rests on one of the high points of the 
drum disc. Bias pin 1 of V703 with -60 volts, in order 
to eliminate spurious signals and possibility of high 
voltage shock hazard, or remove high voltage tube. 

ORDER OF ALIGNMENT 

1. Sound I- F and Ratio Detector Primary 
2. Ratio Detector Secondary 
3. 4.5 mc Sound Take-off 
4. 4.5 mc Beat Trap 
5. 39.75 mc Adj. Channel Picture Trap 
6. 41.25 Co-channel Sound Traps 
7. 47.25 Adj. Channel Sound Trap 
8. 42.75 mc 4th Picture I-F Coil 
9. 44.2 mc 3rd Picture I- F Coil 

10. 42.25 mc 2nd Picture I-F Coil 
11. 45.5 mc 1st Picture I-F Coil 
12. 43 mc Converter Coil (min) 
13. 43 mc Input Coil (max) 
14. 45 mc Converter Coil (max) 

It is important that the alignment be performed in 
order listed, with the exception of items 1 and 2, because 
there is some interaction within the various stages. 

Sound I-F Alignment 

Equipment: Connect the "hot" lead of the CW signal 
generator to the grid, pin 1, of V101, the 

1st sound I-F tube, through a . 005 uf isolating conden-
ser as shown in Figure 5. Tune the generator frequency 
to 4.5 mc, unmodulated. Connect the voltmeter negative 
lead in series with a 10K isolating resistor to pin 7 of 
V103, one plate of the ratio detector, as shown in Figure 
5. It is important that the 10K ohm isolating resistor 
be at the very end of the meter lead to avoid regenera-
'ion. Connect the positive voltmeter lead to ground. 

Procedure: Adjust L101, L210 and T101 primary 
(bottom), to obtain a maximum voltmeter 

reading. The maximum voltage reading should be held 
at about 4 to 7 volts by decreasing the generator output 
as the transformer windings are turned to resonance 
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VOLTMETER 

0o  

10K 

 \AA/s—.-- TO OUTPUT 

TO GROUND 

Figure 5. Voltmeter Isolation 

Ratio Detector Alignment 

Equipment: Generator input remains unchanged from 
the level that produced 4 to 7 volts in the 

preceding step. Connect the voltmeter across the junc-
tion of R111 and R112 and the switch side of R110; 
polarity will depend upon which side of resonance the 
secondary winding of T101 is tuned. If VTVM is being 
used, set the zero voltage point up scale so that plus 
and minus readings may be observed without changing 
the polarity selector switch on the VTVM. Start with 
one of the higher scales of the VTVM and decrease the 
scale setting as the null point is obtained. 

Procedure: Tune the secondary (top) of T101 for a 
zero reading on the voltmeter. Do not 

change the generator output level from that which pro-
duced the 4 to 7 volts in the first step. Repeat tuning 
of T101 primary and secondary until adjustments do 
not change. 

Trap and Picture l-F Alignment 

TUNING 4.5 MC TRAP 

Equipment: Connect the CW generator through the 
.005 uf isolating condenser, to pin 7 of 

V205 (plate of video detector) and tune the generator 
to 4.5 mc. Connect the detector network and voltmeter 
between ground and the cathode of the picture tube as 
shown in Figure 6. 

Procedure: Tune L3a2 (4.5 mc trap in plate circuit of 
video amplifier) for minimum indication 

on voltmeter. 

TUNING 39.75 MC, 41.25 MC, AND 47.25 MC TRAPS 

Equipment: Couple the CW generator "hot" lead to the 
tuner mixer grid. This may be done in 

several ways. The . 5-3 uuf trimmer condenser (C12 
in Bulletin 301 of the 1952 Service Manual) located in 
front of the 636 and nearest the contact side of the tuner 
is connected to pin 5 of the 636, the mixer grid. This 
plate of the trimmer condenser is accessible through 

Figure 6. Detector Network 

a hole in the side cover plate. The "hot" generator lead 
may be coupled to this point through a .005 uf isolating 
condenser, the condenser pigtail being clipped to the 
trimmer by some convenient means. Another method 
of coupling the generator is to remove the 636, wrap the 
isolating condenser pigtail around pin 5 of this tube, 
and replace it in its socket. In either method take care 
that the pigtail lead does not short to ground. A third 
method of coupling is to pull the 636 tube shield up on 
the tube until it is not grounded. Clip the "hot" lead 
of the generator directly to the tube shield. The tube 
shield and the tube electrodes form a condenser which 
capacitively couples the signal to the mixer grid. The 
capacity is much less than . 005 uf, and a much higher 
level of generator output will be required if this method 
is utilized. 

Connect the negative lead of the voltmeter to pin 1 
of V301, the video amplifier grid, using the 10K ohm 
isolating resistor at the end of the lead; connect the 
voltmeter positive lead to ground. Connect the negative 
terminal of the 3 volt bias source to the AGC bus; 
connect the bias source positive lead to ground. 

Procedure: Turn the CONTRAST control to its maximum 
position (extreme clockwise) for remainder 

of alignment. Tune the traps by setting the trap fre-
quency on the CW generator and adjusting the trap slug 
for a minimum voltmeter reading. The order of tuning 
the traps is given in Table DI Keep signal low to avoid 
overloading I-F circuits. 

TUNING PICTURE I-F COILS 

Equipment: Instruments and set-up remain the same 
as for trap alignment during the first part 

of the procedure. For final adjustment the sweep fre-
quency generator is also used and the voltmeter should 
be replaced by the oscilloscope. See Figure 7 for 
oscilloscope isolation details. 

Procedure: Tune the I-F coils by setting the coil fre-
quency on the CW generator and adjusting 

the coil for maximum voltmeter reading. The CW 
generator output must be attenuated so that the DC 
output voltage of the video detector (indicated on the 
voltmeter), remains at 1 volt as the I-F coils are tuned. 
The order of tuning is from the last I-F stage toward 
the tuner. Before tuning the grid coil of the 1st I-F 
stage, temporarily tune the tuner mixer plate coil for 
a minimum reading on the voltmeter at 43 mc. After 
the 1st picture I- F grid coil has been tuned, tune the 
mixer plate coil to 45 mc and repeat the trap and I-F 
alignment procedure until no additional change in ad-
justments is necessary. 

When no further change takes place, replace the 
voltmeter with the oscilloscope and replace the CW 

10 K ohms Shield 

oo1 uf 

 e-0 0 
Scope 

 o 

Figure 7. Oscilloscope Isolation 
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generator with the sweep frequency generator. Use 
the same isolating condenser and input connection to 
the mixer grid. Loosely couple the CW generator 
(marker) to the input by clipping or touching the CW 
generator "hot" lead to the unshielded insulated end 
of the sweep generator "hot" lead. This will afford 
a small amount of capacitive coupling. If the CW and 
sweep generators are contained in the same instrument, 
it will only be necessary to switch on the sweep frequency 
generator in order to continue the procedure. Tune the 
sweep frequency generator to a center frequency of 
approximately 43.5 mc. Use a sweep width of approxi-
mately 10 mc so that the base of each of the two response 
curve skirts is well within the ends of the oscilloscope 
trace. Check the overall bandwidth, position of the 
picture carrier, dip in bandpass, and trappage by using 
the marker pip to locate frequency points on the response 
curve. See Figure 8. Tune the CW generator to 45.75 
mc. The marker pip should appear at approximately 
the 50% point on the response curve skirt. Adjust 
individual coils to give proper bandpass. Adjust 1st 
I- F to set video carrier (45.75 mc) at 50% (6db) response 
point. Adjust 2nd I-F to set the 50% (6db) bandwidth 
point (42 mc) on sound side. Adjust 3rd and 4th I-F coils 
to eliminate any tilt in the response shape. It should 
not be necessary to adjust converter or input coil. Figure 8. Picture I-F Response Curve 
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CHASSIS 400-21 , 401-21, 402-24, 403-24 

TABLE Ill - TV ALIGNMENT PROCEDURE 

STEP 
NO. 

SIGNAL 
GENERATOR 
FREQUENCY, 

MC 

CONNECT 
SIGNAL 
TO 

OUTPUT 
INDICATOR ADJUST INSTRUCTIONS 

SPECIAL CONNECTIONS 
AND SETTINGS 

SOUND I- F AND RATIO DETECTOR 

1 4.5 , 
CW 

Pin 1 
of 

V301 

Meter between 
pin 7 of V103 
and ground. 

T101 Pri. 
(bottom) 
L101 
L210 

Tune for maxi- 
mum reading on 
meter. 

Signal level should be low 
enough to obtain approxi-
mately 4 to 7 volts on 
meter. Use isolation 
networks shown in 
Figures 5 and 6. 

2 4.5 
CW 

,, Meter across 
junction of R111 
and R112 and 
switch side of 
R110. 

T101 Sec. 
(top) 

Tune for zero 
meter reading; 
use same signal 
level as in 
step 1. 

Repeat tuning of T101 
primary and secondary 
until adjustments do not 
change. 

TRAPS AND PICTURE I-F 

3 4.5 
CW 

Pin 1 
of 

V301 

Meter connected 
through detector 
network to 
picture tube 
cathode lead. 

L302 Tune for mini- 
mum reading on 
meter. 

Detector and isolating 
networks shown in 
Figures 5 and 7. 

4 39.75 
CW 

Mixer grid Voltmeter across 
pin 1 of V301 and 
ground 

L209 Tune for mini- 
mum reading on 
meter. 

Apply - 3V bias to AGC 
bus. See text for connec-
tion to mixer grid. Use 
isolating resistor between 
negative voltmeter lead 
and pin 1 of V301. Keep 
generator output low. 
Bias V703 with -60V for 
remainder of procedure 
or remove high voltage 
fuse. 

5 41.25 
CW 

6 41.25 
CW 

,, ,, L205 " 

7 47.25 
CW 

" " L203 

8 42.5 
CW 

Mixer grid " L208 Tune for maxi- 
mum reading 
on meter. 

Set CONTRAST control for 
maximum contrast. Ad-
just signal level through-
out I-F aliement so that 
a 1 volt DC‘output is 
maintained at pin 1 of 
V301. 

9 44.2 
CW 

" " L206 " 

10 42 25 
CW 

re ,, L204 ., 

11 45.5 
CW 

,, ,, L202 " 

TABLE III - TV ALIGNMENT PROCEDURE (Cont) 

STEP 
NO. 

SIGNAL 
GENERATOR 
FREQUENCY, 

MC 

CONNECT 
SIGNAL 
TO 

OUTPUT 
INDICATOR ADJUST INSTRUCTIONS 

SPECIAL CONNECTIONS 
AND SETTINGS 

12 43 
CW 

Mixer grid Voltmeter across 
pin 1 of V301 and 
ground. 

L201 Temporarily tune mixer 
plate coil for minimum 
voltmeter reading at 43 
mc. 

13 45 
CW 

,, ,, Mixer 
Plate 
L9 

14 Repeat steps 4 through 12 until adjustments do not change. 

15 Approximately 
43.5 with 10- 
mc sweep. 
Marker 
required. 

Mixer grid High gain scope 
to pin 1 of V301. 

Mixer 
Plate 
Coil and 
L201 1st. 
Other 
coils if 
neces- 
sary. 

Adjust 1st I-F 
to set video 
carrier (47.75 
mc) at 50% 
point. Adjust 
3rd and 4th I-F 
to eliminate 
any tilt. 

See Figure 7 for isolation 
network. Use markers to 
determine bandpass be-
tween picture carrier and 
50% point on opposite 
skirt. Bandpass should be 
between 3.8 mc and 3.6 
mc. Adjust other I-F 
coils to obtain proper 
curve only when abso-
lutely necessary. 

ALL-WAVE 
The 9795 is the All-Wave Tuner. This tuner in-

corporates a 6BQ7, 6BQ7A or a 6BZ7 for an R-F 
amplifier; a 6T4 or 6AF4 as a UHF oscillator with a 
6U8 acting as a mixer and VHF oscillator. Refer to 
Figure 12 for complete schematic of the 9795. 

SHAFT FUNCTION 

1. FINE TUNING - Outer shaft for VHF and UHF oscil-
lators fine tuning. 

2. SWITCHING - Center shaft includes nine detent 
positions, eight for UHF decade coil board strips 
covering frequency channels 14 to 19; 20; 29; 30 to 
39; 40 to 49; 50 to 59; 60 to 69; 70 to 79 and 80 to 
83. VHF channels 10 through 13 may be received 
on first UHF decade position. The ninth position 
allows VHF reception. 

3. SWITCHING Inner shaft includes twelve detent 
positions, ten for UHF unit digits (individual channel 
selection included within the above eight decades), 
twelve positions for VHF channels 2 to 13. 

4. VHF TUNING - To receive VHF channels 2 through 
13, set middle section of tuning knob assembly so that 
"VHF" and channel numbers are directly in front of 
pilot light. These VHF channel numbers will be found 
on the inner circle of numbers. To switch VHF 
channels, rotate front crown control knob only. 

5. UHF TUNING - To receive UHF channels, rotate 
middle section either right or left from VHF position. 
First half of UHF channel number is controlled 
by middle knob. Second half of UHF channel number 
is controlled by front crown knob; example, channel 

TUNER 
56 - the middle knob will place the first half of the 
UHF channel number ( 5) in front of the pilot light. 
The front crown knob will place the second half of 
this UHF channel number (6) in front of the pilot 
light, thus producing UHF channel 56. 

Theory of Operation 

In general, the combination tuner consists of two 
major units as noted in the block diagram; the UHF 
subassembly, and VHF subassembly. 

Referring to the block diagram, the antenna is seen 
to be connected to a diplexer which provides separation 
of signals above 470 mc for the UHF tuner, and signals 
below 300 mc for the VHF tuner. 
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UHF OUTPUT JACK 

IF JACK 

VHF OSC TRIMMER (Cl2) 

Figure 10. All- Wave Tuner 
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The operation may best be followed by tracing the 
path of the signal from the antenna through the corre 
sponding tuner and then to the I-F amplifier at its output. 
When the combination tuner is in UHF position, the 
signal from the common antenna passes down the twin-
lead to the diplexer and continues on to the UHF tuner. 
Here it goes through two preselector circuits and into 
a Xtal mixer. The Xtal is supplied with a local oscillator 

voltage, differing by 40 mc above the signal frequency. 
After mixing, it becomes a 40 mc signal (I- F frequency) 
and passes into the VHF tuner. Since the combination 
tuner has been set for UHF operation, the 40 mc ampli-
fier, which is noted in a block below the VHF tuner, is 
now in place of one of the VHF channels In tnis manner, 
the signal is amplified again at 40 mc and passes on 
through the output to the I- F stage. 

When the combination tuner is in the VHF position, 
the following path of signal may be traced: As previously 
noted, the signal travels from the common antenna to 
the diplexer, but now, since its frequency is below 300 
mc, it is diverted directly to the VHF tuner input. At 
this point, it is connected to one of the channels ( 2 - 13) 
as in the usual TV band, and is amplified at this corre-
sponding frequency. At the end of this amplification, it 
is mixed (in the VHF tuner) by a 6U8 stage. This pro-
vides the local oscillator, again 40 mc above the signal, 
and the result in output is then the 40 mc signal which is 
coupled by the output plate coil to the I-F strip. 

COMMON 

ANTENNA 

TO I E STRIP 

Figure 11. Block Diagram, All-Wave Tuner 

The various components of the major sutessemblies 
may be seen from the circuit diagram ( figure 12). In the 
UHF tuner. L22 and L23 are the preselector circuits. 
L24 and L25 make up the oscillator inductance. The 
oscillator tube is either a 6AF4 or 6T4; as shown. It 
should be noted that the coils, L20 and L21, along with 
C30, C31 and C32, comprise the high-pass filter portion 
of the diplexer. The low-pass filter, consisting of coils 
La and Lb, along with the two 1.5 mmfd condensers, is 
the other portion of the diplexer which diverts signals 
lower than 300 mc to the VHF tuner. 
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Figure 12. Schematic, All-Wave Tuner 

ALIGNMENT 

ALL-WAVE I-F ALIGNMENT PROCEDURE - GENERAL 

The combination All-Wave tuner contains two 
sections - the first (front section) contains the UHF 
portion. The second ( rear section) is the usual 12-
channel VHF turret tuner. There is one difference in 
the VHF section, in that it contains a contact board or 
cascode strip. This provides the equivalent of a 13th 
position, and is held out when the decade knob is in the 
VHF position. The units front knob then operates the 
rear turret from channel 2 to 13. It is also held out 
when the decade knob is in the 10's position for channels 
10, 11, 12 and 13. UHF operation is obtained when the 
decade center knob is in the 10's position for channels 
14 to 19 and for all succeeding decade positions, up to 

83. 

I-F ALIGNMENT 

Set the tuner in the VHF position (on channel 10) 
and insert a signal at the test point (refer to figure 10) 
through a . 005 capacitor with the proper termination 
for the generator being used. Use a -3 volts for the 
AGC bias. Observe the output of the video detector 
with a 10K resistor and a . 001 capacitor isolation net-
work which is connected to the oscilloscope vertical 
terminals or a voltmeter. 

A. Apply a 43 mc signal and align the 1st I- F grid 
coil until a maximum indication is observed. 

B. Apply a 45 mc signal and align the output plate coil 
(L9) of the tuner for maximum indication. A sweep 

may then be applied and the I- F touched up for 
proper response. It is preferable to adjust coils 
in the I-F strip slightly, rather than accommodate 
discrepancies in the curve with changes in the 
settings of the adjustments mentioned in A and B. 

R-F ALIGNMENT - Check VHF 

, Set the tuner to the VHF position on the decade 
center knob and the units front knob on channel 10. 
Connect a sweep to the VHF or the antenna point of the 
diplexer. Note overall wave shape and position of sound 
in video carrier. Adjust local oscillator slug to proper 
frequency with fine tuning in center of scale. A bias of 
3 volts is applied to AGC during the above operation. 

R-F ALIGNMENT - Check UHF 

With the tuner at channel 19, with three or four 
volts of bias on the I-F AGC and three volts of R-F AGC. 
Connect a UHF sweep to the antenna terminals with 
the proper dummy ter.nination ( 300 ohms total.) Ob-
serve the output on the video detector with proper 
isolation network. (10K resistor and a . 001 capacitor 
on scope.) Use a 60 cycle sweep that is phased properly. 

A. Check wave shape and operation of channels 14, 
21, 31, 41, 51, 61, 71 and 81. These should operate 
positively and not be intermittent. 

B. Note above operation to be made with fine tuner in 
center of fine tuning range. 
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CHASSIS 400-21, 401-21, 402-24, 403-24 

NOTE 

To adjust VHF local oscillators, place tuner 
in VHF position, remove knobs, place fine tuner 
in middle of range so VHF local oscillators can 
be reached with proper alignment tool through 
UHF unit. 

To adjust UHF local oscillator, place tuner in 
UHF position, remove knobs, place fine tuner 
in middle of range. Rotate units front knob. 
Adjust front screw head. 

Horizontal Phase Detector 

It has not been the general policy to include a 
discussion on circuit theory and operation in the service 
bulletins. A large number of text books and magazine 
articles have covered the field quite thoroughly. How-
ever, there have been a number of questions submitted 
by service personnel regarding the operation of the 
balanced horizontal phase detector. 

Figure 13 shows the horizontal sweep section. 
Without a control voltage on the grid of the horizontal 
multivibrator, it operates at a free- running frequency 
which is determined by the inductance of L701 and the 
resistance of R710, all other factors remaining constant. 
These other factors are R and C component values, B+ 
supply voltage, and control voltage at grid No. 1, which 
at the moment is assumed to be zero. The nature of 
the frequency vs DC control voltage characteristic of 

Aomi. 

V2 

VI 

CF  

iL+  )1--- --C2 

UNFILTERED DC 
CONTROL VOLTAGE 

CI 

Figure 14. Basic Phase Detector 

the common cathode type of multivibrator used in the 
400 series chassis is such that a positive change in DC 
voltage on grid No. 1 produces a decrease in frequency 
and a negative change produces an increase in frequency, 
all other factors remaining constant. Since B+ supply 
voltage changes with line voltage variations and signal 
strength changes, and the R, L, and C component values 
change slightly with temperature and humidity, these 
frequency determining factors do not remain constant. 
It remains necessary to hold the multivibrator to a 
constant frequency by employing some factor which 
does remain constant for all practical purposes. This 
factor is the horizontal sync pulse frequency which 
originates at the transmitting source. This source is 

not used directly because of its poor immunity from 
random noise pulses, but it is used as a reference 
standard from which the correct value of DC control 
voltage is derived. 

It remains to be shown how the DC control voltage 
is made to vary in such a manner as to counteract 
changes in the other factors so that the frequency will 
remain constant. Fundamentally, this is accomplished 
by comparing a sampling of the instantaneous frequency 
of the multivibrator output with the standard frequency 
source. 

The difference between the two frequencies is made 
to generate a DC control voltage of such magnitude and 
polarity that the difference tends to remain zero for all 
practical purposes. Figure 14 is a simplified drawing 
of Figure 13 with all but the essential components de-
leted. V1 represents V701A, V2 represents V701B, 
RI represents R701 and R2 represents R702. C719 
and R718 complete the high deflection current path to 
ground, and the saw-tooth current produces a saw-tooth 

voltage across R718. The saw-tooth potential at 1, 
Figure 14 has an AC axis since DC is blocked by 
C712. The saw-tooth current frequency is the same 
as the horizontal multivibrator frequency so that 
the derived saw tooth is used as a sampling voltage. 
Cl and C2 represent C702 and C703 respectively. They 
serve to couple the sync pulses to the phase detector 
and to block DC as well as to serve as an active part 
of the phase detector circuit. R706 is used only as a 
grid leak for the horizontal multivibrator grid #1 
Without this grid leak, a failure in the horizontal control 
tube would leave grid # 1 with insufficient bias. There-
fore plate and screen dissipation of the 6CD6 would 
exceed the rated values. R703, C704 and C705 form a 
low pass filter to the voltage at point 3, Figure 14. This 
filter offers a low impedance path to ground for the AC 
component of voltage that appears at point 3. In addition 
this filter performs the important function of making the 
DC control voltage at the multivibrator grid No. 1 rela-
tively free from random noise pulses which "ride in" 
with the sync pulses. The time constant of the filter is 
very long compared to the change in circuit conditions 
that take place when several noise pulses get through, 
but the time constant is relatively short as far as DC 
change brought on by phase change is concerned. 

The analysis is simplified by assuming an ideal 
saw- tooth voltage waveform (symmetrical about the 
AC axis) ideal diodes (equal conducting characteristics) 
and ideal sync pulses (equal shape and amplitude). 

Each diode in conjunction with its respective coupling 
condenser forms a rectifier circuit. The condenser 
charges during the conduction period of the diode by an 
amount which is a function of the voltage applied between 
the diode electrodes. 

Case I Multivibrator in Synchronization. 

Consider the case when the multivibrator is in 
synchronization. Figure 15a shows graphically that 
the zero voltage point of the saw-tooth occurs at the 
same point in time that the middle of the sync pulses 
occur. When the system is in equilibrium, the sync 
pulses must occur sometime during the return line or 

NEGATIVE 
STNC 
ov,SE 

STNENRONIZATION 

POSITIVE • T2 
SYNC / 
PULSE 

-• AT SLON 

,reo 

- 

-E 

Figure 15. Waveform Analysis 
of Phase Detector 

fly-back: that is, during the steep portion of the saw-
tooth wave. This restriction is necessary for viewing 
of the picture in correct frame position. It is the 
positive half of the saw tooth at the plate of V1 and the 
negative sync pulse at the cathode of VI that cause diode 
VI to conduct current. It is the negative half of the 
saw tooth at the cathode of V2 and positive sync pulse 
at the plate of V2 that cause diode V2 to conduct current. 
This situation is shown graphically by flipping the sync 
pulses with respect to the zero potential axis. The 
waveforms are labeled in Figure 15a to indicate these 
facts. The two potentials acting at either diode are 
series aiding, and the amount of diode conductidn depends 
on the sum of the two potentials applied across the diode 
at any instant. For the present case, the potential 
variation across each diode is the same over one cycle, 
so each condenser charges an equal amount. The 
instantaneous rate of charge is not the same for each 
condenser. This gives rise to pulsating output. A 
pulsating voltage is equivalent to an AC voltage compo-
nent superimposed on a DC voltage component. The 
low-pass filter attenuates the AC component to a negli-
gible value. Since each condenser charges by the same 
amount, points 2 and 4 are at potentials of equal ampli-
tude and opposite polarity if CI equals C2. The potential 
at point 3 is the algebraic sum of these two potentials, 
so it is zero. 

Case II Multivibrator Too Slow. 

Figure 15b shows that the saw-tooth zero potential 
point occursAT seconds (a few millionths of a second 
in order of magnitude) later than the middle of the sync 
pulses. For this case V2 has a greater potential differ-
ence across its electrodes and V1 has a smaller potential 
difference across its electrodes during the time that the 
sync pulses are applied than for the same interval of 
time in Case I. The difference is represented byAE 
volts. This means that the C2 will charge more and 
CI charge less, relative to Case I. The potentials 
at points 2 and 4 are no longer of equal magnitude. 
The charge on C2 tends to equalize the charge on Cl by 

transferring electrons through R2 and RI. The potential 
at point 3 is the algebraic or net potential between 2 
and 4, relative to ground; and it is several volts negative 
with respect to ground. The decrease in potential causes 
the multivibrator to speed up, and as its phase differ-
ence with the sync pulses decreases, the corrective 
voltage decrease toward zero. 

Case III Multivibrator Too Fast. 

Figure 15c shows that the saw-tooth zero potential 
point occursAT seconds (a few millionths of a second 
in order of magnitude) before the middle of the sync 
pulses. For this case the potential relationships acting 
on the two diodes are reversed. Cl charges more than 
C2, and there is a net positive potential at point 3. This 
positive potential causes the multivibrator to slow down. 
The phase difference between saw-tooth and sync voltages 
tends toward zero, causing the correcting voltage to do 
the same. 

The most stable state of equilibrium and the one that 
produces the correct picture frame phase relative to the 
blanking bar is the zero voltage state. The multivibrator 
will operate in a state of equilibrium for which the DC 
output of the phase detector is either slightly positive 
or negative, but this state is less stable. The picture 
frame phase is wrong, and the multivibrator is likely 
to lose sync (equilibrium) when switching channels or 
interrupting the horizontal sync pulse in some other 
manner. 

Figure 16. Bottom View Parts Tube Layout 
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MODELS 21B723,21M721,21M722,21P724 Ch. 400-21 
p  

PARTS LIST 
NOTE: Unless other wise noted all resistors are 1/2 watt composition type, NOTE: Unless otherwise noted all condensers are 600 volt, molded phenolic type, . 20% 

i10% tolerance with values given in ohms, tolerance with whole number values given in micromicrofarads and decimal 

fraction values given in microfarads. GMC - guaranteed minimum capacity. 

SYMBOL PART NO. VALUE TOL. 
WATTS OR 
VOLTS TYPE SYMBOL PAR r NO. VALUE TOL. 

WATTS OR 
VOLTS TYPE SYMBOL PART NO. VALUE TOL. 

WATTS OR 
VOLTS TYPE SYMBOL PART NO. VALUE TOL. 

WATTS OR 
VOLTS TYPE 

R100 Not Used 

RESISTORS R508 
R509 
R510 

4549 
Part of Z501 
Part of Z501 

390 
22K 
8.2K 

C211 
C212 
C213 

14050 
14030 
14051 

470 
.0015 
5 10% 

500 V C808 
C809 

4259 
4259 

60 mfd 
40 mfd 

350 V 
350 V 

- 
- 

R101 
R102 

4511 
4549 

100K 
390 

20% R511 Part of 2501 8.2K C214 Part of L205 100 SYMBOL PART NO. DESCRIPTION 

R103 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
R111 
R112 
R113 
R114 
R115 
R116 
R117 
R118 
R119 
R120 
R121 
R122 
RI23 
RI24 
R125 
R126 
R127 
11128 
R129 
R130 
R131 
R132 
R133 

R200 
R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R210 
R211 
R212 
R213 
R214 
R2I5 
R216 
R2I7 
11218 
R219 
R220 

R300 
R301 
11302 
R303 
r1304 
R305 
R306 
R307 
R308 
R309 
R310 
R311 
R312 
R313 

R400 
R401 
R402 
R403 
R404 
R405 
R406 
R407 
R408 
R409 
R410 

R500 
R501 
R502 
R503 
R504 
R505 
R506 
R507 

4542 
4504 
4598 
4542 
4608 
4644 
4663 
4521 
4597 
4597 
4576 
4597 

See Controls 
4602 
4651 

See Controls 
4618 
24652 

See Controls 
4628 
4602 
4618 
4557 
4597 
4622 
14639 
4528 
4622 
14639 
14639 
14613 

Not Used 
4659 

. 4664 
4597 
4537 
4639 
4664 
4537 
4546 
4664 
4654 
4639 
4664 

Part of L207 
14618 
4664 
4656 

Part of L211 
4649 
4628 

Part of L212 

Not Used 
4514 

See Controls 
Part of 1.301 
Part of L303 

24618 
4504 
4610 
4614 
24550 

See Controls 
4521 
4548 
4501 

Not Used 
4664 
4521 

See Controls 
4664 
4607 
34550 
4677 
34532 
34659 
34612 

Not Used 
4544 
4622 
34568 
24525 
24525 
24517 
24517 

1K 
47K 
82 
1K 
6.8K 
10K 
270 
I5K 
IOK 
10K 
4.7K 
10K 

270K 
8.2K 

220K 
56K 

22K 
270K 
220K 
6.8K 
10K 
.47M 
270 
330 
470K 
270 
270 
150 

1K 
470 
10K 
47K 
47 
470 
47K 
120 
470 
3.9K 
47 
470 
8.2K 
180 
470 
12E 
39K 
4.7K 
22K 
39K 

680 

39K 
10M 
27K 
47K 
1.5K 
1M 
3.9K 

15K 
120K 
22K 

470 
15K 

470 
3.3K 
470K 
390K 
390K 
4.7M 
1.8M 

4.7M 
470K 
680K 
2.2K 
2.2K 
1.8K 
1.8K 

20% 
20% 

20% 

20% 

20% 

20% 
20% 

20% 

20% 

20% 
5% 
20% 
5% 

20% 

20% 

20% 
20% 

20% 

5% 
20% 
5% 

5% 

20% 

5% 
5% 
5% 
5% 

1 Watt 
1 Watt 

2 Watts 
1 Watt 

2 Watts 
2 Watts 
2 Watts 

R600 
R601 
R602 
R603 
R604 
R605 
R606 
r1(307 
R608 
R609 
R6I0 
R6Il 
R612 
R613 
R614 

R700 
R701 
R702 
R703 
R704 
R705 
R706 
R707 
R708 
R709 
R71(5 
R7I1 
R712 
R713 
R714 
R715 
R716 
R717 
11718 
R719 

R800 
R801 
R802 
R803 
R804 

C100 
C101 
C102 
C103 

C104 

C105 
CI06 
C107 
C108 
C109 
C109A 
C110 
C111 
C112 
C113 
C114 
C115 
C116 
C117 
C118 
CII9 
C120 
C121 
C122 
C123 
C124 
C125 
CI26 
C127 
CI28 
C129 

C200 
C201 
C202 
C203 
C204 
C205 
C206 
C207 
C208 
C209 
C210 

Not Used 
4544 
34507 
4659 
34571 
34593 

See Controls 
4629 

See Controls 
See Controls 

4664 
24697 
4552 

Part of L601 
Part of L601 

Not Used 
4571 
4571 
4506 
4659 
4651 
4544 
4634 
4610 
24670 

See Controls 
See Controls 

4622 
4566 
4629 
4657 
4631 
4751 
14529 

Part of L706 

Not Used 
4771 
4771 
4773 
4773 

14030 
4029 
4029 

Part of L101 

14057 

4036 
4036 
4029 
4029 

Part of T101 
Part of TIO1 

4065 
4029 

See Electrolytics 
4127 
4127 
4163 
4079 
4175 
4143 
4143 
4189 
4189 
4134 
4134 
4147 

See Electrolvtics 
4070 
4070 
4148 

See Electrolvtics 

Not Used 
4029 
4029 
14031 
14030 
14030 
14050 
4082 

Part of L203 
14050 
14030 

4.7M 
180K 
1K 
680K 
1.2M 

5.6K 

470 
150K 
1.5K 
560 
560 

100K 
100K 
470K 
1K 
8.2K 
4.7M 
180K 
1.5K 
82K 

470K 
100 
5.6K 
120 
I8K 
3.9 
22 
1K 

150 
150 
1100 
800 

CAPACITORS 

.0015 

.005 

.005 
47 

47 

.004 

.004 

.005 

.005 
200 
200 
330 
.005 

.0047 

.0047 

.1 
100 
.001 
.1 
.1 
.0082 
.0082 
.01 
.01 
.047 

180 
180 
.047 

.005 

.005 

.001 

.0015 

.0015 
470 
1.5 
20 
470 
.0015 

20% 
20% 
20% 

0% 

20% 

5% 

20% 
20% 
10% 

10% 
10% 
le 
In 

1 Watt 

1 Watt 

1 Watt 
1 Watt 

2 Watts 
2 Watts 

2 Watts 

10 Watts 
10 Watts 
10 Watts 
10 Watts 

500 V 

400 V 
400 V 
200 V 

200 V 
200 V 
400 V 
400 V 
400 . V 
400 V 
200 V 

500 V 
500 V 
400 V 

500 V 
500 V 
500 V 

500 V 

Hi- K Ceramic 
Hi- K Ceramic 

G.P. Quality 
Components Type ZC 
Hi- K Ceramic 
Hi- K Ceramic 
Hi- K Ceramic 
Hi- K Ceramic 

Ceramic Tubular 
Hi- K Ceramic 

Ceramic 

Mica 
Mica 

C215 
C215A 
C216 
C217 
C218 
C2I9 
C220 
C221 
C222 
C223 
C224 
C225 
C226 
C227 

C300 
C301 
C302 
C303 
C304 

C400 
C401 
C402 
C403 
C404 

C500 
C501 
C502 
C503 
C504 
C505 
C506 

C600 
C601 
C602 
C603 
C604 
C605 
C606 
C607 
C608 

C700 
C701 
C702 
C703 
C704 
C705 
C70,: 
C707 
C708 
C709 
C710 
C711 
C712 
C713 
C714 
C715 
C716 
C7I7 
C718 
C7I9 
C720 

C800 
C801 
C802 
C803 
C804 
C805 
C806 
C807 
C808 
C809 

C112 
CI25 
C129 
C605 
C606 
C706 
C803 
C804 
C806 
C807 

14030 
14030 
14050 

Part of L207 
4082 
14030 
14030 
14050 
4082 

Part of L209 
14030 
14051 
14052 
14030 

Not Used 
4029 

Part of L302 
4131 
4163 

Not Used 
4131 
14200 
4029 
4029 

Not Used 
4136 
4026 
4127 

Part of 2501 
Part of Z501 
Part of 2501 

Not Used 
14113 
4158 
14133 
4144 

See Electrolvtics 
See Electrolytics 

4133 
4124 

Not Used 
Not Used 
4175 
4175 
4127 
4147 

See Electrolytics 
4085 
14009 
14104 
4128 
14009 
4144 
4173 
14103 
4128 
14127 
4056 
4056 
14133 

Part of L706 

Not Used 
4105 
4105 

See Electrolvtics 
See Electrolytics 

4144 
See Electrolvtics 
See Electrolvtics 
See Electrolvtics 
See Electrolvtics 

CAPACITORS 

4209 
4259 
4259 
4251 
4253 
4252 
4251 
4251 
4252 
4251 

.0015 

.0015 
470 
100 
1.5 
.0015 
.0015 
470 
1.5 
20 
.0015 
5 
15 
.0015 

.005 
47 
.22 
.1 

.22 
1.0 
.005 
.005 

.0022 
220 
.0047 
.002 
.005 
.005 

.0039 

.047 

.1 

.1 
50 
10 
.047 
.022 

.001 

.001 

.0047 

.047 
10 
.0039 
470 
.001 
.0047 
470 
.1 
.47 
.22 
.0047 
.033 
500 
500 
.1 
47 

.01 

.01 
40 
100 
.1 
40 
30 
60 
40 

5 mfd 
20 mfd 
20 mid 
50 mfd 
10 mfd 
10 mfd 
40 mid 
100 mfd 
40 mfd 
30 mid 

10% 

10% 

10% 
10% 

1 

1 

10% 
10% 
10% 

1 

10% 

10% 

10% 

10% 

- ELECTROLYTIC 

- 

- 

- 

- 
- 
- 

500 V 

500 V 

200 V 

200 V 
100 V 

400 V 

200 V 

400 V 

400 V 
200 V 

200 V 
400 V 

20 KV 
20 KV 

50 V 
350 V 
350 V 
50 V 

600 V 
350 V 
350 V 
350 V 
350 V 
350 V 

Hi- K Ceramic 

Hi-K Ceramic 
Hi- K Ceramic 

Mica or Ceramic 

Silver Mica 
Mica 

Mica 

Mica 
Hi-K Ceramic 
Hi-K Ceramic 

- 
_ 

- 

_ 

- 
- 

LI 
L2 
L3 
IA 
L5 
L6 
L7 
L8 
L9 

L101 
L201 
L202 
L203 
L204 
L205 
1.206 
L207 
L208 
L209 
L210 
L211 
L212 

L301 
L302 
L.303 

L601 

L701 
L702 

L703 
L704 

T101 
T102 

T601 

T701 

T801 

R115 
R118 
R121 

R302 
R310 

R403 

R606 
R608 
R609 

R710 
R711 

L601 
L704 

F701 

1801 

1101 

LS101 
LS102 

M301 
M302 

P801 

2201 

2301 
Z501 
Z702 

- 

5437 
::539 
5538 
5440 
5537 
5438 
5538 
5438 
5537 
5440 
5430 
5433 
5434 

5433 
5402 
5340 

See Miscellaneous 

5447 
5266 

5464 
See Miscellaneous 

5443 
5170 

5157 

5184 

5036 

CONTROL. 

4903 
4913 
4905 

4903 
4906 

4853 

4832 
4864 
4865 

4859 
4859 

9729 
9729 

9782 

9505 

6121 

9091 
9099 

9702 
9789 

6126 

9786 or 
9795 
6107A 
9695 
8227 

COILS 

Coil - I- F Trap 
Coil - I- F Trap 
Coil - Series Trap (1-F Band) 
Coil - 5 Turns 1/4 0.D., Cascode Coupling 
Coil - 16 Turns 1/4 0.D., Heater 
Coil - 16 Turns 1/4 0.D., Heater 
Coil - Neutralizing 
Coil - Mixer Plate (Compensating Inductance) 
Coil - Mixer Plate 

Coil - Interstage (Sound I- F - 4.5 Mc) 
Coil - I- F Input (43 Mc) 
Coil - 1st I-F (45.5 Mc) 
Coil - Adjacent Channel Sound Trap (47.25) 
Coil - 2nd I-F (42.25 Mc) 
Coil - (41.25 Mc Trap) 
Coil - 3rd I- F (44.2 MC) 
Coil - (41.25 Mc Trap) 
Coil - 4th I- F (42.5 Mc) 
Coll - Adjacent Channel Picture Trap (39.75) 
Coil - Sound Take Off (4.5 Mc) 
Coil - Peaking (Detector Series 150 UN) 
Coil - Peaking (Detector Shunt 970 UH) 

Coil - Peaking (Video Output Series 150 UN) 
Coil - Trap (4.5 Mc) 
Coil - Peaking (Video Output Shunt 350 UN) 

Coil - Horizontal Frequency 
Coil - Damper Choke 

Coil - Width Control 

TRANSFORMERS 

Transformer - Ratio Detector - 4.5 Mc 
Transformer - Audio Output 

Transformer - Vertical Output 

Transformer - Horizontal Output 

Transformer - Power 

- SWITCHES 

Control - Volume, 1M 
Control - Treble, 1/ed 
Control - Bass, 500K 

Control - Contrast, 1.5K 
Control - Brightness, 50K 

Control - AGC, 50K 

Control - Vertical Hold, 1M 
Control - Vertical Size, 2M 
Control - Vertical Linearity, 5K 

Control - Horizontal Hold, 25K 
Control - Horizontal Drive, 25K 

MISCELLANEOUS 

Yoke - Deflection 70° 
Yoke - Deflection 70° 

Fuse - 1/4 Amp, 510-Blo 

Light - Pilot (#44 Mazda) 

Receptacle - Phono Input 

Speaker - 5-1/4 -
Speaker - 10" 

Ion Trap - 45 Gauss 
Focuser 

Receptacle - Power 

Tuner - Cascode R- F - UHF-VHF, 40 Mc, 
Standard Coil 

Socket - Kinescope with Leads 
Network - Vertical lntegrater 
Plug - Anode Connector with Lead 

© John J. Rider 
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MODELS 21B147,321,21M146,320,21P148,322, Ch. 401-21 

NOTE Unless otherwise noted all resistors are 1/2 watt, composition type, 
t10% tolerance with values given in ohms. 

SYMBOL PART NO. VALUE TUL. 
WATTS OR 
VOLTS TYPE 

RESISTORS 

R100 Not Used 
R101 4511 100K 20% 
R102 4549 390 10% 
R103 4542 1K 20% 
R104 4504 4710 20% 
R105 4598 82 
R106 4542 1K 20% 
R107 4608 8.8K 1 Watt 
R108 4644 10K 1 Watt 
R109 4663 270 
R110 4521 15K 20% 
R111 4597 10K 
R112 4597 10K 
R113 24627 33K 20% 
R114 See Controls 
R115 4505 10M 20% 
R116 Not Used 
RI17 See Controls 
R118 Part of Z201 470M 
R119 Part of 2201 220K 
R120 4821 560 1 Watt 
R121 14698 1K 2 Watt 

R200 Not Used 
R201 4859 1K 20% 
R202 4664 470 20% 
R203 4597 10K 
R204 4537 47K 
R205 4639 47 
R208 4664 470 
R207 4537 47K 
R208 4546 120 
R209 4664 470 
R210 4654 3.9K 
R211 4839 47 
R212 4684 470 
R213 Part of L207 8.2K 
R214 14618 180 
R215 4684 470 
R218 4656 I2K 
R217 Part of L211 39K 20% 
R218 4649 4.7K 
14219 4628 22K 
R220 Part of L212 39K 

14300 Not Used 
R301 4514 680 20% 2 Watts 
R302 See Controls 
R303 Part of L301 
R304 Part of L303 10M 
R305 24618 27K 
R306 4504 47K 20% 
R307 4610 1.5K 5% 
R308 4614 1M 20% 
R309 24550 3.9K 5% 1 Watt 
R3I0 See Controls 
R311 4521 15K 20% 
R312 4548 120K 
R313 4501 22K 20% 

R400 Not Used 
R401 4684 470 20% 
R402 4521 15K 20% 
R403 See Controls 
R404 4684 470 20% 
R405 4607 3.3K 
R408 34550 470K 5% 
R407 4677 330K 20% 
R408 34532 330K 5% 
R409 34659 4.7M 
R4I0 34612 1.8M 5% 

R500 Not Used 
R501 4544 4.7M 20% 
R502 4622 470K 
R503 34588 680K 10% 
R504 24525 2.2K 5% 
R505 24525 2.2K 5% 
R506 24517 1.8K 5% 
R507 24517 1.8K 5% 
R508 4549 390 
R509 Part of Z501 22E 
R510 Part of 2501 8.2K 
R511 Part of 2501 8.2K 

R600 Not Used 
R601 4544 4.7M 20% 

PARTS LIST 

SYMBOL PART NO. VALUE TUL. 
WATTS OR 
VOLTS TYPE 

R602 
R603 
R604 
R605 
R1306 
R807 
R608 
R609 
R610 
R611 
R812 
R613 
R614 

R700 
r1701 
R702 
R703 
R704 
R705 
R708 
R707 
R768 
R709 
R710 
R711 
R712 
R713 
R714 
R715 
R716 
R717 
R718 
R719 

R800 
R801 
R802 
R803 
R804 

34507 
4659 
34571 
34593 

See Controls 
4629 

See Controls 
See Controls 

4684 
24697 
4552 

Part of L801 
Part of 1601 

Not Used 
4571 
4571 
45013 
4659 
4651 
4544 
4634 
4610 
24670 

See Controls 
See Controls 

4622 
4566 
4629 
4657 
4631 
4751 
14529 

Part of L706 

Not Used 
4771 
4771 
4773 
4773 

C100 14030 
C101 4029 
C102 4029 
C103 Part of L101 
C104 14057 
C105 4036 
C106 4036 
C107 4029 
C108 4029 
C109 Part of TIO1 
C109A Part of T101 
C110 4065 
C111 4029 
C112 See Electrolytics 
C113 4127 
C114 4127 
C115 4029 
C118 4029 
C117 4127 
C118 Part of 2201 
C119 4128 
C120 See Electrolytics 
C121 See Electrolytics 

C200 
C201 
C202 
C203 
C204 
C205 
C206 
C20'7 
C208 
C209 
C210 
C211 
C2I2 
C213 
C214 
C215 
C215A 
C218 
C217 

C2I8 
C219 
C220 

Not Used 
4029 
4029 
14031 
14030 
14030 
14050 
4082 

Part of L203 
14050 
14030 
14050 
14030 
14051 

Part of L205 
14030 
14030 
14050 

Part of L207 
4082 
14030 
14030 

180K 
1K 
680K 
1.2M 

5.6K 

470 
150K 
1.5K 
560 
560 

100K 
100K 
470K 
1K 
8.2K 
4.7M 
180K 
1.5K 
82K 

470K 
100 
5.8K 
120 
18K 
3.9 
22 
1K 

150 
150 
1100 
800 

20% 
20% 
20% 

2 

20% 

5% 

CAPACITORS 

.0015 

.005 

.005 
47 
47 
.004 
.004 
.005 
.005 
200 
200 
390 
.005 

.0047 

.0047 

.005 

.005 

.0047 

.0047 

.005 

.005 

.001 

.0015 

.0015 
470 
1.5 
20 
470 
.0015 
470 
.0015 
5 
100 
.0015 
.0015 
470 
100 
1.5 
.0015 

.0015 

GP 

1 

10% 

10% 

1 Watt 

1 Watt 

1 Watt 
1 Watt 

2 Watts 
2 Watts 

2 Watts 

10 Watts 
10 Watts 

400 V 
400 V 

400 V 

500 V 
500 V 
500 V 

500 V 

500 V 

500 V 

Yoke 
Yoke 

Dual Ceramic 
Dual Ceramic 

Ratio Detector 

NOTE: Unless otherwise noted all condensers are 600 volt, molded phenolic type, * 20% 
tolerance with whole number values given in micromicrofarads and decimal 
fraction values given in microfarads. GMC - guaranteed minimum capacity. 

SYMBOL PART NO. VALUE TUL. 
WATTS OR 
VOLTS TYPE 

C22I 14050 470 10% 500 V 
C222 4082 1.5 lel 
C223 Part of L209 20 
C224 14030 .0015 
C225 14051 5 10% 
C226 14052 15 
C227 14030 .0015 

C300 Not Used 
C301 4029 .005 
C302 Part of L302 47 

C303 4131 .22 200 V 
C304 4163 .1 

C400 Not Used 
C401 4131 .22 200 V 
C402 14200 1.0 100 V 

C403 4029 .005 
C404 4029 .005 

C500 Not Used 
C501 4136 .0022 10% 400 V 

C502 4026 220 Ceramic 
C503 4127 .0047 400 V 
C504 Part of Z501 .002 
C505 Part of 2501 .005 
C5013 Part of Z501 .005 

C600 Not Used 
C801 14113 .0039 10% 
C602 4158 .047 10% 200 V 

C603 14133 .1 10% 
C604 4144 .1 

C605 See Electrolytics 
C606 See Electrolytics 
C607 4133 .047 

C608 4124 .022 

C700 Not Used 

C701 Not Used 
C702 4175 .001 10% 400 V 
C703 4175 .001 10% 400 V 
C704 4127 .0047 400 V 
C705 4147 .047 200 V 
C706 See Electrolyttcs 
C707 4085 .0039 10% 500 V Silver Mica 

C708 14009 470 10% 500 V Mica 
C709 14104 .001 10% 
C710 4128 .0047 
C711 14009 470 10% 500 V Mica 

C712 4144 .1 

C713 4173 .47 10% 200 V 

C714 14103 .22 400 V 

C715 4128 .0047 
C716 14127 .033 10% 
C717 4056 500 20 KV 

C718 4056 500 20 KV 

C719 14133 .1 10% 

C720 Part ofL708 47 10% 1500 V 

C800 Not Used 
C801 4105 .01 
C802 4105 .01 
C803 See Electrolytics 
C804 See Electrolytics 
C805 4144 .1 
C806 See Electrolytics 
C807 See Electrolytics 

CAPACITORS - ELECTROLYTIC 

C112 4209 5 mfd - 50 V 
C120 4252 20 mfd 350 V 
C121 4252 20 mfd 350 V 

C605 4251 50 mfd 50 V 

C606 4253 10 mfd - 800 V 
C706 4252 10 mfd 350 V 
C803 4251 40 mfd 350 V 

C804 4251 100 mfd - 350 V 

C806 4252 40 mfd 350 V 

C807 4251 30 mfd - 350 V - 

SYMBOL PART NO. DESCRIPTION 

COILS 

Li Coil - I- F Trap 
L2 Coil - I- F Trap 
L3 Coil - Series Trap (I- F Band) 

SYMBOL PART NO. DESCRIPTION 

L4 
L5 
L6 
L7 
L8 
L9 

L101 

L201 
L202 
L203 
L204 
L205 
L206 
L207 
L208 
L209 
L2I0 
L211 
L212 

1.301 
L302 
L303 

5437 

5539 
5538 
5440 
5537 
5438 
5538 
5438 
5537 
5440 
5430 
5433 
5434 

5433 
5402 
5340 

L601 See Miscellaneous 

Coil - 5 Turns 1/4 0.D., Cascode Coupling 
Coil - 16 Turns 1/4 0.D., Heater 
Coil - 16 Turns 1/4 0.D., Heater 
Coil - Neutralizing 
Coil - Mixer Plate (Compensating Inductance) 
Coll - Mixer Plate 

Coil - lnterstage (Sound I- F - 4.5 Mc) 

Coil - I- F Input (43 Mc) 
Coil - 1st 1-F (45.5 Mc) 
Coil - Adjacent Channel Sound Trap (47.25) 
Coil - 2nd I- F (42.25 Mc) 
Coil - ( 41.25 Mc Trap) 
Coil - 3rd 1-F (44.2 Mc) 
Coil - (41.25 Mc Trap) 
Coil - 4th I- F (42.5 Mc) 
Coil - Adjacent Channel Picture Trap (39.75) 

Coil - Sound Take Off (4.5 Mc) 
Coil - Peaking ( Detector Series 150 UN) 
Coil - Peaking ( Detector Shunt 970 UN) 

Coil - Peaking ( Video Output Series 150 UN) 
Coil - Trap ( 4.5 Mc) 
Coil - Peaking (Video Output Shunt 350 UN) 

L701 5447 Coil - Horizontal Frequency 
L702 1 5266 Coil - Damper Choke 
L703 5464 Coil - Width Control 
L704 See Miscellaneous 

TIO1 
T102 

T801 

T701 

T801 

R114 
R117 

R302 
14310 

R403 

R606 
R608 
R609 

R710 
R711 

F701 

1801 

L601 
L704 

3101 

LS101 
1S102 

M301 
M302 

P801 

2201 

2301 
2501 
2702 

5443 
5192 

TRANSFORMERS 

Transformer - Ratio Detector - 4.5 Mc 
Transformer - Audio Output 

5157 Transformer - Vertical Output 

5184 Transformer - Horizontal Output 

5038 Transformer - Power 

CONTROL - SWITCHES 

4907 
4890 

4907 
4867 

4853 

4868 
4884 
4865 

4859 
4859 

9782 

9505 

9729 
9729 

6121 

9091 
9074 

9702 
9789 

6126 

9786 or 
9795 
6107-A 
9695 
6227 

Control - Volume, 500K 
Control - Tone, 1M 

Control - Contrast Valve, 1.5K 
Control - Brightness, 50K 

Control - AGC, 50K 

Control - Vertical Hold, 1M 
Control - Vertical Size, 2M 
Control - Vertical Linearity, 5K 

Control - Horizontal Hold, 25K 
Control - Horizontal Drive, 25K 

MISCELLANEOUS 

Fuse - 1/4 Amp, Sbo-Blo 

Light - Pilot (# 44 Mazda) 

Yoke - Deflection 70 ° 
Yoke - Deflection 70 ° 

Receptacle - Phono Input 

Speaker - 5-1/4" 
Speaker - 11-1/2" 

Ion Trap - 45 Gauss 
Focuser 

Receptacle - Power 

Tuner - Cascode R- F - UHF- VHF, 40 Mc 
Standard Coil 

Socket - Kinescope with Leads 
Network - Vertical Integrator 
Plug - Anode Connector with Lead 
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MODELS 24M725 24B726 24P727 h 403-24 

NOTE: Unless otherwise noted all resistors are 1,2 watt, composition type, 
t10% tolerance with values given in ohms. PARTS LIST NOTE: Unless tolerance 

fraction 

otherwise noted all condensers are 600 volt, molded phenolic type, s20% with whole number values given in micromicrofarads and decimal 
values given in microfarads. GMC - guaranteed minimum capacity. 

SYMBOL PART NO. VALUE TOL. 
WATTS OR 
VOLTS TYPE SYMBOL PART NO. VALUE TOL. 

WATTS OR 
VOLTS TYPE SYMBOL PART NO. VALUE TOL. 

WATTS OR 
VOLTS TYPE SYMBOL PART NO. DESCRIPTION 

RESISTORS 81603 4659 1K C220 14030 .0015 L4 Coil - 5 Turns 1/4 0.D., Cascode Coupling 

81604 34571 680E 1 Watt C221 14050 470 10% 500 V L5 Coil - 16 Turns 1/4 0.D., Heater 
R100 Not Used R605 34593 1.2M C222 4082 1.5 10% L6 - Coil - 16 Turns 1/4 0.D., Heater 
R101 4511 100K 20% R606 See Controls C223 Part of L209 20 L7 Coil - Neutralizing 
R102 4549 390 81607 4629 5.6K C224 14030 .0015 L8 Coil - Mixer Plate ( Compensating Inductance) 
81103 4542 1K 20% 81608 See Controls C225 14051 5 10% L9 Coil - Mixer Plate 
81104 4504 47K 20% 81609 4677 330K C226 14052 15 
81105 4598 82 R610 See Controls C227 14030 .0015 L101 5437 Coil - Interstage (Sound I- F - 4.5 Mc) 
81106 4542 1K 20% 81611 4664 470 
R107 4608 6.8K 1 Watt R6I2 4625 10K 1 Watt C300 Not Used L201 5539 Coil - I- F Input (43 Mc) 
81108 4644 10E 1 Watt 81613 4547 100 C301 4029 .005 L202 5538 Coil - 1st I- F (45.5 Mc) 
R109 4663 270 81614 4543 47K C302 Part of L.302 47 L203 5440 Coil - Adjacent Channel Sound Trap (47.25) 
81110 4521 15K 20% R615 Part of L601 560 C303 4131 .22 200 V L204 5537 Coil - 2nd I- F (42.25 Mc) 
81111 4597 10K R616 Part of L601 560 C304 4131 .22 200 V L205 5438 Coil - (41.25 Mc Trap) 
81112 4597 10K 81617 4522 1K 1 Watt L206 5538 Coil - 3rd I- F ( 44.2 Mc) 
RI13 24627 33K 20% C400 Not Used L207 5438 Coil - (41.25 Mc Trap) 
R114 See Controls 81700 Not Used C401 4131 .22 200 V L208 5537 Coil - 4th I- F (42.5 Mc) 
81115 4505 10M 20% 81701 4571 100K C402 14200 1.0 100 V L209 5440 Coil - Adjacent Channel Picture Trap (39.75) 
81116 Not Used R702 4571 100K C403 4029 .005 L210 5430 Coil - Sound Take Off (4.5 Mc) 
81117 See Controls 81703 4506 470K 20% C404 4029 .005 L211 5433 Coil - Peaking ( Detector Series 150 OH) 
81118 Part of Z201 470K 81704 4644 10K 1 Watt L2I2 5434 Coil - Peaking ( Detector Shunt 970 OH) 
R119 Part of 2201 220K R705 4651 8.2K C500 Not Used 
81120 4621 560 1 Watt 81706 4544 4.7M 20% C501 4136 .0022 400 V L301 5433 Coil - Peaking ( Video Output Series 150 OH) 
81121 14698 1K 2 Watts 81707 4634 180K C502 4026 220 Ceramic L302 5402 Coil - Trap (4.5 Mc) 

R708 4610 1.5K 5% C503 4127 .0047 400 V 1.203 5340 Coil - Peaking (Video Output Shunt 350 OH) 
81200 Not Used 81709 24670 82K C504 Part of Z501 .002 
R201 4659 IK 20% 81710 See Controls C505 Part of Z501 .005 L801 See Miscellaneous 
81202 4512 2.2K 20% 81711 See Controls C506 Part of Z501 .005 
R203 4597 10K i2712 4622 470E L701 5447 Coil - Horizontal Frequency 
R204 4537 47K 81713 4547 100 C600 Not Used L702 5266 Coil - Damper Choke 
81205 4639 47 81714 4651 8.2K C601 14113 .0039 10% L703 5464 Coil - Width Control 
81206 4664 470 81715 4657 120 2 Watts C602 4158 .047 10% 200 V L704 See Miscellaneous 
81207 4537 47E R716 4503 10K 2 Watts C603 14133 .1 10% 
81208 4546 120 81717 4685 10 1 Watt C604 4144 .1 TRANSFORMERS 
81209 4664 470 81718 4776 1.8 C605 See Electrolytics 
13210 4654 39E R719 Part of L706 1.8K C606 4129 .22 10% T101 5443 Transformer - Ratio Detector 
R211 4639 47 C607 4079 100 10% T102 5192 Transformer - Audio Output 
R212 4664 470 R800 Not Used C608 4124 .022 
R213 Part of L207 8.2K R801 4771 150 10 Watts C609 4124 .022 T601 5188 Transformer - Vertical Output 
81214 14618 . 180 81802 4771 150 10 Watts C610 See Electrolytics 
81215 4664 470 81803 4773 1100 10 Wails T701 5187 Transformer - Horizontal Output 
81216 4656 12K 81804 4773 800 10 Watts C700 Not Used 
13217 Part of L2Il 39E 20% C701 4136 .0022 10% 400 V T801 5042 Transformer - Power 
81218 4649 4.7K CAPACITORS C702 4175 .001 10% 400 V 
R219 4628 22K C703 4175 .001 10% 400 V CONTROL - SWITCHES 
81220 Part of L212 39E C100 14030 .0015 C704 4127 .0047 400 V 

C101 4029 .005 C705 4147 .047 200 V 81114 4907 Control - Volume, 500K 
81300 Not Used C102 4029 C706 See Electrolytics R117 4890 Control - Tone, 1M 
R301 4514 680 20% 1 Watt C103 Part of L101 

.005 
47 C707 4085 .0039 10% 500 V Silver Mica 

81302 See Controls C104 14057 47 C708 14009 470 10% Mica 81302 4907 Control - Contrast, 1.5K 
81303 Part of L301 39E C105 4036 Dual Ceramic C709 14104 .001 10% R310 4867 Control - Brightness, 50K 
81304 Part of L303 10M C106 4036 

.004 
Dual Ceramic C710 4128 .0047 

R305 24618 27K C107 4029 
.004 

C711 14010 390 10% Mica 81403 4853 Control - AGC, 50K 
R306 4504 47K 20% 1 Watt C108 4029 

.005 
C712 4144 .1 

81307 4610 1.5K 5% C109 Part of T101 
.005 
200 Ratio Detector C713 4173 .47 10% 200 V 81806 4868 Control - Vertical Hold, 1M 

81308 4614 1M C109A Part of T101 200 C7I4 4124 .022 R608 4864 Control - Vertical Size, 2M 
81309 24550 3.9K 5% 1 Watt C110 4065 330 C715 14127 .033 10% 81610 4865 Control - Vertical Linearity, 5E 
81310 See Controls C111 4029 C716 4076 500 1500 V Mica 
81311 4521 15K 20% C112 See Electrolytics 

.005 
C717 14037 500 30 KV Ceramic 81710 4859 Control - Horizontal Hold, 25K 

R312 4548 120K C113 4127 .0047 400 V C718 Part of L706 135 10% 3000 V Ceramic R711 4859 Control - Horizontal Drive, 25K 
81313 44566 39K 20% C114 4127 .0047 400 V 

C115 4029 .005 C800 Not Used MISCELLANEOUS 
R400 Not Used C116 4029 C801 4105 .01 
R401 4664 470 20% C117 4127 

.005 
400 V C802 4105 .01 81701 9782 Fuse - 1/4 Amp, Slo-Blo 

81402 4521 15E 20% C118 Part of Z201 
.0047 
.01 C803 See Electrolytics 

R403 See Controls C119 4105 C804 See Electrolytics 1801 9505 Light - Pilot (# 44 Mazda) 
R404 4664 470 20% C120 See Electrolytics 

.01 
C805 4144 .1 

81405 4607 3.3K CI21 See Electrolytics C806 See Electrolytics L601 5189 Yoke - Deflection - 90 ° 
R406 34550 470K 5% C807 See Electrolytics L704 5189 Yoke - Deflection - 90 ° 
81407 4677 330E 20% C200 Not Used 
R408 34532 330E 5% C201 4029 .005 500 V CAPACITORS - ELECTROLYTIC 1101 6121 Receptacle - Phono Input 
81409 34659 4.7M C202 4029 .005 500 V 
R410 34612 1.8M 5% C203 14031 .001 500 V C112 4209 5 mfd 50 V - 1.5101 9091 Speaker - 5-1/4" 

C204 14030 .0015 C120 4252 25 cold 25 V - I.S102 9074 Speaker - 11-1/2" 
81500 Not Used C205 14030 .0015 C121 4252 20 mfd 350 V 
R501 4544 4.7M 20% C206 14050 470 500 V C605 4251 50 :rid 50 V - M301 Ion Trap - 55 Gauss 
81502 4622 470E C207 4082 1.5 C610 4253 10 rfd - 800 V - M302 9789 Focuser 
81503 34568 680E 10% C208 Part of L203 20 C706 4252 15 mid - 350 V 
81504 24525 2.2K 5% C209 14050 470 C803 4251 40 mfd - 350 V P801 6126 Receptacle - Power 
81505 24525 2.2K 5% C210 14030 .0015 C804 4251 100 mfd - 350 V 
R506 24517 1.8K 5% C211 14050 470 500 V C806 4252 40 mfd 350 V 2201 9786 or Tuner - Cascode R- F - UHF- VHF, 40 Mc, 
81507 24517 1.8K 5% C212 14030 C807 4251 30 mfd 350 V 9795 Standard Coil 
R508 4549 390 C213 14051 

.0015 
5 1 Z301 6107-A Socket - Kinescope with Leads 

SYMBOL PART NU. DESCRIPTION 81509 Part of Z501 22K C214 Part of L205 100 Z501 9695 Network - Vertical Integrator 
81510 Part of Z501 8.2K C215 14030 Z702 6239 Plug - Anode Connector with Lead 

COILS 81511 Part of 2501 8.2K C215A 14030 
.0015 
.0015 

C216 14050 470 10% 500 V 
13600 Not Used C2I7 Part of L207 100 Li Coil - I- F Trap 
81801 4544 4.7M 20% C218 4082 1.5 le L2 Coil - I- F Trap 
R602 34507 180E 1 Watt C219 14030 .0015 L3 Coil - Series Trap ( I- F Band) 

© John J. Rider 
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MODELS 2413151,24M150,24P152 

NOTE: Unless otherwise noted all resistors are 1/2 watt, composition type, 
i10% tolerance with values given in ohms. 

PARTS LIST 
NOTE: 

tolerance 
fraction 

Unless otherwise noted all condensers are 600 volt, molded phenolic type, 213%, 
with whole number values given in micromicrofarads and decimal 

values given in microfa ads. GMC - guaranteed minimum capacity. 

SYMBOL PART NO. VALUE TOL. 
WATTS OR 
VOLTS TYPE SYMBOL PART NO. VALUE TOL. 

WATTS OR 
VOL rs TYPE SYMBOL PART NO. VALUE TOL. 

WATTS OR 
VOL IS TYPE SYMBOL PAR r NO. DESCRIPTION 

RESISTORS R510 Part of Z501 8.2K C210 14030 .0015 COILS 
R511 Part of Z501 8.2K C2Il 14050 470 500 V 

17100 Not Used 
C212 14030 .0015 LI Coil - I- F Trap 

14101 4511 100K 20% R800 Not Used C213 14051 5 10% L2 Coil - I- F Trap 11102 4549 390 14601 4544 4.7M 2 C214 Part of L205 100 L3 Coil - Series Trap ( I- F Band) 
10103 4542 1K zet R602 34507 180K 1 Watt C215 14030 .0015 L4 Coil - 5 Turns 1/4 0.D., Cascode Coupling R104 4504 47K 20% R603 4859 IK C215A 14030 .0015 L5 Coil - 16 Turns 1/4 0.D., Heater 
R105 4598 82 R604 34571 680K 1 Watt C216 14050 470 IC% 500 V L6 Coil - 16 Turns 1'4 0.D., Heater 
R106 4542 1K 20% R605 34593 1.2M C217 Part of L207 100 L7 Coil - Neutralizing 
R107 4608 6.8K 1 Watt 14606 See Controls C218 4082 1.5 10% L8 Coil - Mixer Plate (Compensating Inductance) 
R108 4844 10K 1 Watt R607 4629 5.6K C2I9 14030 .0015 L9 Coil - Mixer Plate 
R109 4663 270 R808 See Controls C220 14030 .0015 
R110 4521 15K R609 46'77 330K 2 C221 14050 470 10% 500 V L101 5437 Coil - Interstage (Sound I- F - 4.5 Mc) 
RIII 4597 10K R610 See Controls C222 4082 1.5 10% 
14112 4597 10K R611 4884 470 C223 Part of L209 20 L201 5539 Coil - I- F Input ( 43 Mc) 
14113 4576 4.7K 2 R612 4825 10K 1 Watt C224 14030 .0015 L202 5538 Coil - 1st I- F (45.5 Mc) 
R114 4597 10K 14613 4547 100 C225 14051 5 1 L203 5440 Coil - Adjacent Channel Sound Trap (47.25) 
14115 See Controls R614 4543 4.7K C226 14052 15 L204 5537 Coil - 2nd I- F (42.25 Mc) 
R 116 Not Used P615 Part of L601 560 C227 14030 .0015 L205 5438 Coil - (41.25 Mc Trap) 
R117 4602 270K 8616 Part of L601 580 L206 5538 Coll - 3rd 1-F (44.2 Mc) 
R118 4651 8.2K R617 4522 IK 2 1 Watt C300 Not Used L207 5438 Coil - (41.25 Mc Trap) 
R 119 See Controls C301 4029 .005 Hi- K Ceramic L208 5537 Coil - 4th 1-F (42.5 Mc) 
14120 4618 220K 8700 Not Used C302 Putt of L302 47 L209 5440 Coil - Adjacent Channel Picture Trap (39.75) 
8121 24652 58K R701 4571 100K C303 4131 .22 200 V L210 5430 Coil - Sound Take Off (4.5 Mc) 
R122 See Controls R702 4571 100K C304 4131 .22 L211 5433 Coil - Peaking ( Detector Series 150 UN) 
12123 4628 22K R703 4506 470K 2 L212 5434 Coil - Peaking ( Detector Shunt 970 UH) 
R124 4618 220K 14704 4844 10K 1 Watt C400 Not Used 
R125 4602 270K R705 4851 8.2K C401 4131 .22 200 V L301 5433 Coil - Peaking (Video Output Series 150 UN) 
14126 4557 8.8K R706 4544 4.7M 20% C402 14200 1.0 100 V L302 5402 Coil - Trap (4.5 Mc) R127 4622 470E R707 4834 180K C403 4029 .005 III-K Ceramic L303 5340 Coil - Peaking (Video Output Shunt 350 UN) 
R128 14639 270 2 Watts 14708 4610 1.5K 5% C404 4029 .005 Hi-K Ceramic 
14129 4531 470 R709 24670 82K L601 See Miscellaneous 
R130 4634 180K 10710 See Controls C500 Not Used 
R131 4822 470K R711 See Controls C501 4136 .0022 

. 
1 L701 5447 Coil - Horizontal Frequency 

14132 14839 270 2 Watts 14712 4622 470K C502 4026 220 Mica or Ceramic L702 5286 Coil - Damper Choke 
14713 4547 100 C503 4127 .0047 400 V L703 5464 Coil - Width Control 

14200 Not Used 8714 4651 8.2K C504 Part of Z501 .002 L704 See Miscellaneous 
R201 4659 1K 20% 14715 4657 120 2 Watts C505 Part of Z501 .005 
R202 4512 2.2K 20% 14716 4503 10K 2 Watts C506 Part of Z501 TRANSFORMERS 
14203 4597 10K R717 4685 10 1 Watt 

.005 

R204 4537 47K 14718 4776 1.8 C600 Not Used T101 5443 Transformer - Ratio Detector 
14205 4839 47 R719 Part of L706 1.8K C601 14113 .0039 10% T102 5170 Transformer - Audio Output 
R206 4664 470 C602 4158 .047 10% 200 V 
R20'7 4537 47K 10800 Not Used C603 14133 .1 10% T801 5188 Transformer - Vertical Output 
R208 4548 120 R801 4771 150 10 Watts C604 4144 
14209 4864 470 8802 4771 150 10 Watts C805 See ElectrolytIcs T701 5187 Transformer - Horizontal Output 
14210 4854 3.9K 8803 4773 1100 10 Watts 

C8O6 4129 .22 10% 
R2Il 4839 47 8804 4773 800 10 Watts C807 4079 100 10% T801 5043 Transformer - Power 
14212 4664 470 8805 14613 150 2 Watts C608 4124 .022 
R213 Part of L207 8.2K R808 14813 150 2 Watts C609 4124 .022 CONTROL - SWITCHES 
R2I4 14618 180 C810 See Electrolytics 
14215 4884 470 CAPACITORS 

8115 4907 Control - Volume, 500K 
R216 
14217 

4856 
Part of L211 

12K 
39K 2 C100 14030 .0015 

C700 
C701 

Not Used 
4136 10% 400 V 

R117 
8122 

4913 
4905 

Control - Treble, IM 
Control - Bass, 500K 

R218 4849 4.7K C101 4029 .005 Iii- K Ceramic 
C702 4175 

.0022 

.001 10% 400 V 
R219 
14220 

4628 
Part of L212 

22K 
39K 

C102 
C103 

4029 
Part of L101 

.005 
47 

Hi- K Ceramic C703 
C704 

4175 
4127 

.001 

.0047 
10% 400 V 

400 V 
14302 
R310 

4907 
4887 

Control - Contrast, 1.5K 
Control - Brightness, 50K 

C104 14057 47 2 SOO V G.P. Quality C705 4147 .047 200 V 
R300 Not Used Components Type ZC 

C706 See Electrolytics R403 4853 Control - AGC, 50K 
R301 4514 680 C105 4036 .004 Iii-K Ceramic C707 4085 .0039 10% 500 V Silver Mica 
R302 See Controls C106 4036 .004 Hi-K Ceramic C708 14009 470 10% Mica 14806 4832 Control - Vertical Hold, 1M 
R303 Part of L301 39K C107 4029 .005 Hi-K Ceramic C709 14104 .001 10% R608 4864 Control - Vertical Size, 2M 
*7304 Part of 1.303 10M C108 4029 .005 Hi- K Ceramic C710 4128 .0047 R610 4865 Control - Vertical Linearity, 5K 
14305 
R308 

24818 
4504 

27K 
47K 20% 

C109 
C109A 

Part of TIOI 
Part of T101 

200 
200 

C711 
C712 

14010 
4144 

390 
.1 

10% Mica 
R710 4859 Control - Horizontal Hold, 25K 

R307 4610 1.5K 5% C110 4065 330 Ceramic Tubular C'713 4173 .47 10% 200 V 14711 4859 Control - Horizontal Drive, 25K 
R308 4614 1M 20% C111 4029 .005 Hi- K Ceramic C714 4124 .022 
14309 
R310 

24550 
See Controls 

3.9K 5% C112 
C113 

See Electrolytics 
412'7 .0047 20% 400 V 

C715 
C716 

14127 
4076 

.033 
500 

10% 
1500 V Mica 

MISCELLANEOUS 

R311 4521 15K 20% C114 4127 .0047 20% 400 V C717 14037 500 30 KV Ceramic F701 9782 Fuse - 1/4 Amp, Slo-Blo 
R312 
R313 

4548 
44568 

120K 
39K 20% 

C115 
C116 

4163 
4079 

.1 
100 

10% 200 V 
Ceramic 

C718 Part of L708 135 10% 3000 V Ceramic 
1801 9505 Light - Pilot (044 Mazda) 

8400 
14401 
14402 
14403 
R404 
R405 
8408 
8407 
14408 

Not Used 
4864 
4521 

See Controls 
4684 
4607 
34550 
4677 
34532 

470 
15K 

470 
3.3K 
470K 
330K 
330K 

20% 
20% 

20% 

5%, 
20% 
5% 

C117 
C118 
C119 
C120 
C121 
C122 
C123 
C124 
C125 
C128 

4175 
See Electrolytics 

4143 
4189 
4189 
4134 
4134 
4147 
4070 
4070 

.001 

.0082 

.0082 

.01 

.01 

.047 
180 
180 

10% 
In 
10% 
10% 

200 V 
400 V 
400 V 
400 V 
400 V 
200 V 
500 V 
500 V 

Mica 
Mica 

OM 
C801 
C802 
C803 
C804 
C805 
C808 
C807 
C808 
C809 

Not Used 
4105 
4105 

See Electrolytics 
See Electrolytics 

4144 
See Electrolytics 
See Electrolytics 
See Electrolytics 
See Electrolytics 

01 
01 

1101 

L601 
L704 

1.S101 
LS102 

M301 

6121 

5189 
5189 

9091 
9099 

9702 

Receptace- Phono Input 

Yoke - Deflection - 90" 
Yoke - Deflection - 90% 

Speaker - 5-1/4" 
Speaker - 11-1/2" 

Ion Trap - 45 Gauss 
14409 34659 4. 7M C127 4148 .047 400 V M302 9789 Focuser 
R410 34812 1.8M 5% C128 See Electrolytics 

CAPACITORS ELECTROLYTIC 
P801 6126 Receptacle - Power 

R500 
14501 
14502 
R503 

Not Used 
4544 
4622 
34588 

1.7M 
470K 
880K 

C200 
C201 
C202 
C203 

Not Used 
4029 
4029 
14031 

.005 

.005 

.001 

500 V 
500 V 
500 V 

C112 
C118 
C128 
C605 

4209 
4259 
4259 
4251 

5 mfd 
20 mfd 
20 mfd 
50 mfd - 

50 V 
350 V 
350 V 
50 V 

7201 

Z301 

9788 or 
9795 

6107-A 

Tuner - Cascode R- F - UHF- VHF, 40 Mc, 
Standard Coil 

Socket - Kinescope with Leads 
8504 
14505 
14506 
14507 
R508 
14509 

24525 
24525 
24517 
24517 
4549 

Part of 2501 

2.2K 
2.2K 
1.8K 
1.8K 
390 
22K 

5% 
5% 
5% 
5% 

C204 
C205 
C206 
C207 
C208 
C209 

14030 
14030 
14050 
4082 

Part of L203 
14050 

.0015 

.0015 
470 
1.5 
20 
470 

500 V 

C810 
C706 
C803 
C804 
C806 
C807 

4253 
4252 
4251 
4251 
4252 
4251 

10 mfd 
10 mfd 
40 mfd 
100 mfd 
40 mfd 
30 mfd 

600 V 
350 V 
350 V 
350 V 
350 V 
350 V 

2501 
2/202 

9695 
6239 

Neti7ork - Vertical Integrator 
Plug - Anode Connector with Lead 

Ch. 402-24 . 
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DESCRIPTION 

The Regency Model RC-600 UHF ( Ultra High Frequency) Television Con-
verter is designed to permit reception of UHF television signals on receivers 
designed for VHF channels 2 through 13. 

The frequency coverage of the UHF television band is from 470 to 890 
megacycles. Seventy UHF channels make up this band and are numbered 14 
through 83. As adjusted at the factory, the RC-600 converts any of the UHF 
channels for reception on channel 10 on your VHF television receiver. If a 
signal on channel 10 makes this channel unusable, an easily performed adjust-
ment will permit reception of the UHF signals on any channel from 8 to 13. 

Two front panel control knobs are used on the Regency Model RC-600. ( See 
figure 1.) The large control knob is used for tuning UHF stations with tuning 
indicated by the large slide rule type dial. The other front panel control actu-
ates the selector switch. Switch positions are marked OFF-VHF-UHF. If the 
television receiver's AC plug is inserted into the receptacle on the back of the 
converter ( see figure 2), the selector switch also controls power to the tele-
vision receiver. 

The action of the selector switch is as follows: 

1. OFF POSITION—Power to both converter and receiver is turned off. 

2. VHF POSITION—Power to the receiver and to the converter tube 
filaments is turned on, and the VHF antenna is connected through the 
switch to the receiver antenna input terminals. The receiver may now 
tune in any available VHF station from Channel 2 through 13. 

3. UHF POSITION—Power to both receiver and converter is on. The 
VHF antenna is disconnected by the switch, and the converter output 
(channel 10 frequency) is fed to the antenna input terminals of the 
receiver. With the channel selector of the receiver in channel 10 posi-
tion, the converter is tuned to an available UHF signal for best picture 
and sound. 

Figure 1. 
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CONVERTER OUTPUT TUNPIG (SEE TEXT) 

INSTALLATION 

Figure 2. 

1. Locate the converter as close to the television receiver as is convenient. 
Disconnect the VHF antenna lead from the receiver and connect it to the con-
verter terminal strip marked VHF ANTENNA at the back of the unit. 

2. Connect a short piece of 300 ohm twin lead from the receiver antenna 
input terminals to the converter terminals marked VHF SET. 

3. Connect the UHF antenna lead-in to the converter terminals marked 
UHF ANTENNA. If a combination UHF and VHF antenna is employed, con-
nect a short piece of. 300 ohm twin lead from the converter terminals marked 
UHF ANTENNA to terminals marked VHF ANTENNA. 

4. If it is desired to have the television receiver turned on and off by the 
converter selector switch, plug the receiver AC plug into the AC receptacle 
on the back of the converter. 

5. Plug the converter power cord into a convenient outlet that provides 
105-125 volts AC, 50 to 60 cycles. DO NOT CONNECT TO A DC SOURCE. 

6. Select a clear VHF channel (8 to 13) for UHF reception, preferably 
channel 10, if available, and tune in a UHF station as described in OPERA-
TION below. Adjust the converter output by means of the small fiber knob 
at the back of the converter ( see figure 2) for best reception of the UHF 
television signal. 

OPERATION 

With the television receiver line cord plugged into the back of the con-
verter, as previously described, the power switch of the television receiver 
should be left in "On" position at all times. The lower knob on the converter 
then turns the converter and receiver off and on simultaneously, thereby 
employing only one control for this operation. 

To place your television receiver in operation, rotate the lower knob on 
the front of the converter cabinet to VHF position. In this position the tele-
vision receiver may be used to tune in available VHF stations between channels 
2 and 13 in the normal fashion. Since the filaments of the converter tubes are 
supplied with power in VHF position, a warm-up period is not required when 
switching to UHF position. 

To receive UHF stations, turn the lower knob on the converter to the 
position marked UHF, and set the receiver channel selector knob to channel 10 
position ( or such other channel as may have been selected for UHF reception). 
The receiver is now set to receive signals from the UHF converter. Turn the 
large knob on the converter until the desired UHF channel is tuned as indi-
cated by the pointer on the tuning dial. This setting of the tuning knob should 
always be adjusted for best picture and sound from the received UHF signal. 
Tuning may be touched up with the fine tuning control on the receiver. 

In areas where only UHF stations are available, the convszter is turned 
to UHF position and tuned to the desired channel. This requires a warm-up 
period to allow the tubes to reach their required operating temperature, thus 
insuring stable operation. Usually it is found that the normal warm-up period 
of the television receiver is sufficient. For some receivers it may be necessary 
to allow an additional minute or two of warm-up time to insure efficient 

operation. 

SERVICING PROCEDURES 

The Regency Model RC-600 convent.« employs a tuning drum unit con-

sisting of a pre-selector circuit, crystal mixer, oscillator, and intermediate 

frequency amplifier. Both oscillator and converter tubes, type 6AF4 and 

6BK7, are contained inside the tuning drum. A power transformer supplies 

filament voltages and provides voltage to the half wave selenium rectifier in 

the B plus circuit. 

When servicing the converter, any components may be replaced with the 

exception of those contained in the tuning drum. Should difficulties occur in 

the tuning drum or if alignment is required, it is suggested that the entire 

converter unit be returned to the factory for service. To aid in locating the 

various converter components, the top and bottom chassis views are shown in 

figures 3 and 4. 

TUBE REPLACEMENT—A tube puller is supplied with each tube in the 

tuning drum. If tube replacement is required, perform the following steps: 

1. Remove knobs from front of cabinet. • 

2. Remove back cover. 

3. Remove hex head screws holding chassis in. 

4. Remove chassis. 

6. Remove the 6BK7 tube ( located at center of tuning drum, nearest the 

front of chassis). 

6. Remove screw holding shield plate near top of tuning drum. 

7. Remove the 6AF4 tube. 

8. Remove tube pullers from old tubes and replace on new tubes 

9. Re-assemble the chassis into the cabinet. 

Normally, a tube replacement will not necessitate converter alignment 

However, if the unit does not track properly or if converter operation is not 

up to standard after tube replacement, it is suggested that a number of tubes 

(particularly the 6AF4 oscillator) be tried. In this way, it will be possible to 

select a tube whose characteristics more nearly approach those of the original 

tube. 
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Figure 3. Chassis Rear View 
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Figure 4. Chassis Bottom View 

John Ir. Rider 

REPLACEMENT PARTS 

In ordering replacement parts from the factory, always give part number 

(and number printed on the part, if different from number shown on parts list) 

and name or description of part. 

All parts on which adjustments or replacements are desired must be 
returned to REGENCY DIVISION, I. D. E. A. INC., 7900 Pendleton Pike, 

Indianapolis 26, Indiana, with a letter specifying the reason for the return 

and giving the model and serial number of the converter in which the parts 
are to be used. This converter is manufactured according to standard speci-
fications, and any competent serviceman should be able to correct faults 

locally with the information in this instruction manual. 

The following list is for identification of parts and may be referred to 
figures 3 and 4 for locations of these parts. Most resistors, capacitors, etc. 

can be supplied by your parts dealer from the description or by comparison 
with old parts. If you are unable to locate parts, we will be glad to supply 

additional information if required. 

PARTS LIST 

CAPACITOR 

300-082-7 

RESISTOR 

300-272 

TRANSFORMER 

50-5011IF Ki.s. 150 volts 

Carbon 3909, 2 watt, 10% 

Power transformer 

SR-1 

M1 

M4 

SW' 

MODEL RC-600. UHF Converter 

MISCELLANEOUS PARTS 

300-296-2 

300-286 

300-079-6 

600-016 

300-289 

100-458 

100-450 

100-448-2 

100-375-2 

20010-2 

300-281 

Figure 3. Schematic 

Selenium rectifier 65MA@ 

130 volts 

Tuner drum complete with 

tubes 

Dial lamp #47 

Selector switch 

Terminal board, antenna 

Plastic cabinet 

Glass dial 

Dial light shield 

Dial Pointer 

Knob, selector switch 

Knob, tuning 

Spring, dial drive 

Dial plate, metal 

2r'' 
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I GENERAL DESCRIPTION  

The following Series of Television Receivers are distinguished by related chassis types. 

Models 5620, 5620-1: 26-tube receiver (including picture tube and two rectifiers). 
Features include: full 12 channel coverage; latest Standard Coil Cascode Circuit RF 
tuner, with high signal to noise ratio, UHF adaptable; limiter-discriminator FM sound 
system; high second anode potential for full picture brilliance and definition; auto-
matic frequency control of the horizontal oscillator (Syncrolok); full 4 mc. bandwidth 
of the picture channel; noise saturation circuits; keyed A.G.C.; a connection is pro-
vided for adaptation to color reception; and a phonograph input connector by means of 
which the sound section may be used as an audio amplifier. Reference is made to the 
overall circuit diagram. 

Models 2400, 2426, 2426B: These sets have a chassis especially adapted for use 
with a 24" picture size, and is otherwise the same as Model 5620. 
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II ELECTRICAL SPECIFICATIONS  

R.F. Frequency Range: Channels 2 to 13 in 12 steps 
Power Supply Rating: 117 Volts, 60 Cycles, 275 Watts 
Audio Power Rating: Undistorted - 2.5 Watts 

Maximum - 4 Watts 

Antenna Input Impedance: 300 ohms 

III TUBE COMPLEMENT 
CIRCUIT 
SYMBOL TUBE TYPE 

✓ 101 
✓ 102 
✓ 103 
✓ 104 
✓ 105 

✓ 106 
✓ 107 
✓ 108 

✓ 109 
✓ 110 

✓ 111 
✓ 112 

✓ 113 
✓ 114 
✓ 115 

✓ 116 
✓ 117 
V 118 
✓ 119 

✓ 120 
✓ 121 
✓ 122 
✓ 123 

6AG5 
6AG5 
6AG5 
6AG5 
6AL5 

6AU6 
6K6GT 
6SN7GT 

6AU6 
6J5 

6K6GT 
6SN7GT 

6BQ6GT 
1B3GT 
6W4GT 

5U4G 
6AU6 
6AU6 
6AL5 

6AT6 
6K6 
6 SH7 
6AL5 

FUNCTION ALTERNATE 

1st Video 
2nd Video 
3rd Video I.F. 
4th Video I.F. 
A-Video Detector 
B-D.C. Restorer 
1st Video Amplifier 
2nd Video Amplifier 
A- Sync Limiter 
B- Sync Amplifier 
AGC Keying Tube 
Vertical Oscillator 
& Discharge 

Vertical Amplifier 
A- Horizontal Discharge 
B- Horizontal Oscillator 
Horizontal Amplifier (6BG6G) 
High Voltage Rectifier 
Damper 

Power Supply Rectifier 
Sound I.F. 
Sound Limiter 
Sound Discriminator 

(6CB6) (6BC5)* 
(6CB6) (6BC5)* 
(6CB6) (6BC5)* 
(6CB6) (6BC 5) * 

1st Audio Amplifier 
Audio Output 
Horiz. Oscillator Control 
Horiz. Syne Discriminator 

RF amplifier, RF Oscillator-Mixer tubes are also supplied. These are 6,16 oscil-
lator and Mixer, and 6 BK7 RF amplifier in the tuner. 
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MODELS 2400. 2426, 2426B, 5620, 5620-1 

1. VIDEO I.F. IV CIRCUIT DESCRIPTION  

The video I.F. section is composed of the 4 amplifier stages V-101, 
V-102, V-103, and V-104. This video I.F. section provides ample gain and gives very 
satisfactory pictures in all TV signal reception areas. The I.F. sound is taken off at 
the plate of the 2nd I.F. video amplifier(V-102) taking advantage of the extra gain af-
forded by the 1st two video I.F. stages. The video I.F. section is equipped with adjacent 
traps to eliminate interference from channels on either side of the station being re-
ceived. The video I.F. picture carrier frequency is 26.25 megacycles. Also, a 4.5 mc 
trap (T114) is incorporated to eliminate sound "pebble" from the picture. 

2. VIDEO DETECTOR AND AMPLIFIERS  

All Models employ a 6AL5 half-wave detector (V-105A); and a 6AU6 first video 
amplifier (V-106). A 6K6 (V-107) is employed as the second Video amplifier. The gain 
of the video is controlled in the cathode of this stage by degeneration with high frequency 
compensation. 

3 SOUND SECTION 

The sound section consists of one 6AU6 (V-117) sound I.F. ampli-
fier and one 6AU6 limiter (V-118) tuned to 21.75 megacycles; a phase discriminator 
using a 6AL5 duodiode (V-119); a 6AT6 (V-120) first audio amplifier and a 6K6 (V-121) 
audio output tube. 

Provision has been made to allow the audio section to be used as a phonograph am-
plifier. Phono input is located on the rear of the chassis, the picture tube and video 
amplifier are inactivated by turning the brightness control to the extreme counter-
clockwise position until phono-switch shape into position. 

4. SYNCHRONIZING CIRCUITS 

The vertical and horizontal synchronizing pulses are taken off in the plate circuit of 
the 1st video amplifier. They are then fed through two 6SN7 (V-108A, V-108B) triode 
stages for shaping and amplification. The vertical sync pulse is removed after the 
second stage of amplification and is applied to the grid of a 6J5 (V-110) triode func-
tioning as the vertical blocking oscillator. The resulting saw-tooth wave form is fed 
through a 6K6 CV-111) vertical amplifier which drives the vertical deflection coils. 

The horizontal sync pulse is clipped and amplified by the 6SN7 (V-108A, V-108B) and 
then fed to the horizontal discriminator described below. The horizontal sweep voltage 
is applied to the grid of a 6BQ6 (V-113) horizontal amplifier which drives the horizontal 
deflection coils. 

5. HORIZONTAL OSCILLATOR AND FREQUENCY CONTROL CIRCUIT 

The Horizontal oscillator and frequency control system is 
essentially a modified Syncrolok circuit. This system retains all the advantages of 
the Syncrolok circuit including noise immunity and phasing control. 

The circuit uses three tubes, a horizontal oscillator (1/2 6SN7 - V- 112B), a hori-
zontal oscillator control tube (65117 - V-122), and a horizontal sync discriminator 
(6AL5 - V-123). The discriminator compares the frequency and phase of the sine 
wave output of the oscillator with that of the incoming horizontal sync pulses. If 
there is a difference between the two, the discriminator circuit acts through the os-
cillator control circuit to correct the oscillator frequency. 

Since the control tube circuit is designed to react only to changes in the average 
level of discriminator output, noise pulses have little effect on the circuit, their 
duration usually being too short to affect the average output level. 

6. COLOR ADAPTABILITY 

All receivers are provided with a terminal on the rear apron 
of the chassis for ready connection to an adapter for color reception. This connec-
tion is indicated in Fig III as the center lug on the terminal connection; the same 
connection containing the phono connection. This color lug is directly connected to 
the 60-cycle color sync pulse, from the vertical circuit, within the chassis. 

7. HIGH VOLTAGE CIRCUIT 

The high voltage supply consists of a"flyback" high voltage system, a 6W4 (V-115) 
damper tube, and a single 1B3 (V-114) high voltage rectifier. By employing an ex-
tremely efficient high voltage transformer, 15 KV anode voltage is consistently ob-
tained on the picture tube. 

8. LOW VOLTAGE SUPPLY 

The low voltage supply is of the conventional type and consists of a 115V, 60-cycle 
power transformer, a 5U4G (V-116) full wave rectifier, plus its associated filter 
components. 
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V INSTALLATION NOTES 

When the set is ready for installation, subject it to a thorough visual inspection to be 
sure that no damage has occurred in shipment. 

The set should be used in conjunction with a suitable 300 ohm antenna. When the antenna 
has been installed and connected to the chassis, connect the set to a 115V 60-cycle AC 
outlet. 

1. In some cases, it may not be possible, as a result of shipping, to first off obtain 
a satisfactory picture by means of the front panel controls. If this happens, it will 
be necessary to readjust the rear panel controls. The names and locations of these 
controls are shown on the accompanying diagram, Fig. III. 

2. If the picture or raster is off-center with respect to the mask, to the right or left, 
or too high or too low, it may readily be repositioned by adjustment of the FOCUS 
COIL. The FOCUS COIL is located on the neck of the picture tube. This adjustment 
is accomplished by simply loosening the wing nuts holding the FOCUS COIL, reposition 
ing the FOCUS COIL so that the picture is properly centered in the mask with no neck 
shadow, and then re-tightening the wing nuts. This adjustment is done while viewing 
the picture with the aid of a mirror placed in front of the television set. 

3. If the picture has a slightly blurred or fuzzy appearance, this may be cleared up 
by adjustment of the FOCUS control. 

4. When the height of the picture is not sufficient to fill the mask, or if vertical 
non-linearity is present (evinced by unequal heights of the vertical wedges in the test 
pattern, or heads and bodies being out of proportion in a picture), the VERTICAL LINE-
ARITY AND HEIGHT controls must be adjusted. These two controls affect each other, 
and when one is adjusted, it is usually necessary to readjust the other to obtain a satis-
factory picture. The HEIGHT CONTROL has its greatest effect on the bottom half of 
the picture, while the LINEARITY CONTROL mostly affects the top half. If the picture 
width'is not right, or if horizontal non-linearity is present, (i.e. one side of the picture 
expanded and the other side squeezed in), adjustment of the HORIZONTAL WIDTH, 
HORIZONTAL LINEARITY and/or HORIZONTAL DRIVE controls will be necessary 
(See Fig. III). 

5. If the picture does not hold in sync throughout the range of the HORIZONTAL HOLD 
control, it may be possible to make it do so by adjusting the SYNCROLOK control on 
the rear panel. If this cannot be done, a detailed adjustment of the sync system, as 

described in the following: Service, Section VI, must made. 

VI SERVICE INFORMATION  

Each television set is pre-aligned and pre-adjusted before being shipped from the fac-
tory, and should give satisfactory performance upon installation. However, should it 
become necessary to re-align either the Sound or Video I.F. stages, or re-adjust the 
horizontal synchronizing circuits, it is suggested that the following procedures be 
used as guides. 

HIGH VOLTAGE WARNING.: OPERATION OF THE TELEVISION RECEIVER OUTSIDE 
THE CABINET, OR WITH COVERS REMOVED INVOLVES A SHOCK HAZARD FROM 
THE RECEIVER POWER SUPPLIES. WHEN WORKING ON THE CHASSIS, ALL PRE-
CAUTIONS SHOULD BE TAKEN TO PREVENT CONTACT WITH HIGH VOLTAGE 
POINTS. DO NOT OPERATE THE CHASSIS WITH THE HIGH VOLTAGE COMPART-
MENT SHIELD REMOVED. 

1. ADJUSTMENT OF HORIZONTAL OSCILLATOR  
Connect a suitable antenna to the receiver and tune to an operating television sta-

tion. A picture or test pattern should appear on the screen. The picture should re-
main in horizontal sync with the HORIZONTAL HOLD control in both the extreme 
clockwise and extreme counter-clockwise positions. The picture should also pull into 
sync with the hold control in either of these positions when the signal is momentarily 
removed. 

If the above check reveals a lack of sync in the set, make the following adjust-
ments: 

(a) Tune in a television station and adjust the fine tuning control for best sound 
quality. 

(b) Turn the syncrolok frequency control (on the rear of the chassis) until the 
picture is synchronized. 

(c) If the blanking bar appears in the picture turn the "phase adjustment" (rear 
slug of syncrolok transformer under the chassis) until the blanking bar moves 
to the right and off the raster. 

(d) Turn horizontal hold to extreme counter-clockwise position and turn "syncrolok 
frequency adjustment" (located on rear apron of the chassis) clockwise until 
the picture falls out of sync. Then turn the adjustment slowly counter-clock-
wise to the point where the picture falls into sync again. 

(e) Readjust the phase adjustment so that the left side of the picture is close to 
to the left side of the raster, but does not begin to fold over. 

(f) Turn HORIZONTAL HOLD to its extreme clockwise position. The right side of 
the picture should be close to the right side of the raster, but should not begin to fold 
over. If it does, readjust the phase. 

(g) Momentarily remove the signal by tuning station selector off channel and then 
re-tuning. When the signal is restored, the picture should fall into sync. If it doesn't 
turn the sync frequency adjustment counter-clockwise until it does. 

(h) Turn horizontal hold to extreme counter-clockwise position. Remove the signal 
momentarily. When the signal is restored, the picture should fall into sync. 

2A. VIDEO I.F. ALIGNMENT 

The following procedures should be followed when aligning the Video I.F. sections: 

Connect the focus coil and deflection yokes to the set. Speaker and picture 
tube connections need not be made for I.F. alignment. 

(a) Plug set into 115V, 60 cycle line; turn set on. 
(b) Disable AGC by shorting Pin #1 of 6AU6 (V-109) keying tube to ground. 
(c) Connect -1.5 volt bias between chassis and AGC strip. (Junction of R128 and 

C131). 
(d) Connect a calibrated signal generator to the tuner by connecting the "hot" 

lead to the tuner mixer tube shield, and the ground lead to the chassis. Shield 
must be disconnected from ground so that signals can be coupled into the mixer 
through the shield to tube capacity. 

(e) Connect one lead of a vacum tube voltmeter to the plate side of the 3900 ohm 
video detector load resistor, the other lead to ground, using lowest voltage 
range on meter. 
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MODELS 2400, 2426, 2426B, 5620, 5620-1 

(f) Adjust traps first. Inject trap frequencies of 20.25 mc; 21.75 mc; 27. 75 mc; 
and 4.5 mc into tuner and adjust the respective traps for minimum deflection 
on meter. When adjusting 4.5 mc trap, a voltmeter with crystal probe should 
be connected between R141 and ground. 

(g) Inject video I.F. amplifier frequencies of 25.8 mc; 22.8 mc; 22.3 mc; 25.7 mc 
and 23.9 mc. into the tuner, adjust each stagger tuned stage at its respective 
frequency for maximum deflection on vacuum tube voltmeter. 

(h) Repeat Step (f). 

Note: In all alignment procedures, use as low a signal input as possible to prevent 

overload. 

3. SOUND I.F. ALIGNMENT  

The following procedures should be followed when aligning the Sound I.F. 

sections of all the 260 Models. 

The Sound I.F. carrier frequency is 21.75 mc. Inject a 21.75 mc. signal on the 
grid of the first sound I.F. amplifier. Connect a d.c. voltmeter in series with a 
1. meg. resistor between ground and the high side of the second I.F. amplifier grid 
lead resistor (R-103). Adjust I.F. transformer (T-101) to obtain a maximum 
reading on the voltmeter (the voltage should be between -1 and -3 volts). 

Now connect the voltmeter and the 1 meg. resistor between ground and the junc 
tion of the discriminator load resistors. Adjust the discriminator transfer pri-

mary for maximum deflection on the meter. 

Connect the voltmeter across the total discriminator load and adjust the dis-
criminator secondary for zero reading on the meter. Make sure that the meter 
goes positive as the secondary is adjusted to one side of the balance point and 
negative as it is moved to the other side. 

4. USE OF OSCILLOSCOPE TO CHECK ALIGNMENT 

In all cases it is desirable to check the alignment of both the Sound and 
Video I.F. sections as outlined above by using an oscilloscope in conjunction with 

suitable sweep equipment. This procedure is outlined herewith: 

To check both Video and Sound I.F. alignment, attach a sweep generator to the 
antenna terminal and inject I.F. markers from the crystal controlled source 
between the chassis and the ground side of the cathode resistor of the first Video 

I.F. amplifier. 

27.7.5 
MC 

21.75 2025 
MC MC 

22.8 MC 
r/GURE 2 

21.75 
MC 

21.75 20.25 
MC MC 

•0-8.5% 

(a) Switch channel selector on set to Channel Six ( 6) and adjust the sweep 
generator to sweep Channel Six. 

(b) Connect horizontal input of oscilloscope to "Scope" terminal of sweep 
generator. 

(c) Connect vertical input of oscilloscope across the video detector load 
resistor (R-138). 

(d) Slight adjustment of the video I.F. coils should bring the I.F. curve 

into proper shape. Check trap frequencies and half voltage point fre-
quencies with crystal markers only. 

The curves that should be obtained from a properly aligned I.F. are shown in 
Fig. I and II, depending on the set Model. 

The sound I.F. curves can be observed by connecting the vertical input of the 
oscilloscope in series with a 50K resistor between the grid resistor of the 6AU6 
limiter tube and ground series resistor. The discriminator curve can be observed 
by connecting the vertical input of the oscilloscope across the discriminator diode 
load resistors ( Junction R-106 and R-108). 

5. TUNER CHANNEL SLUG ADJUSTMENT 

Individual channel tuner oscillator adjustments of the television receiver should 
be checked, upon its installation or servicing. If such adjustments are properly 
made, it is possible to on-tune from one station to another by merely turning the 
CHANNEL Selector and, if necessary, slightly readjusting the fine TUNING con-
trol. With correct oscillator channel adjustment, best picture and satisfactory 
sound will be located at the approximate center (half rotation) of the range of the 
FINE TUNING control. 

Channel slug adjustment can be made without removing the chassis from the cabinet. 
Adjust as follows: 

a. Turn the set on and allow 15 minutes to warm up. 

b. Set the CHANNEL SELECTOR knob for a station; set other controls for normal 
picture and sound. 

c. Set FINE TUNING control at center of its range by rotating it approximately 
half way. 

d. Remove the CHANNEL Selector and FINE TUNING knobs. 
e. Insert a 1/8" blade, non-metallic screwdriver in the 1/4" hole (to the right 

of the channel tuning shaft). For each channel in operation, carefully adjust 
its channel slug for best picture with clear detail and best sound. Be sure 
that the FINE TUNING control is set at the center of its range before adjust-
ing each channel slug. Generally, only a slight rotation of the slug will be re-
quired; turning the slug in too far will cause it to fall into its coil. (If the 
slug falls into the coil, remove the 'coil strip from the tuner, move the retain-
ing spring aside, lightly tap the open end of the coil until the slug slips out. 
Replace the slug and re-set retaining spring.) 
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6. TROUBLE SHOOTING DATA  

Reference is made to "Resistance Measurement Chart", 

and "Voltage Measurement Chart" These charts are useful in detailing which sec-

tion of the chassis may be inoperative. Any resistance or voltage measurements 

which do not correspond to these charts will point up the circuit breakdown as to 

resistor, condenser, etc. 

RESISTANCE CHART 

Tube No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

V101 100K 82 o 0.2 10K 10K 82 

V 102 100K 82 0.2 0 9. 5K 9. 5K 82 

V 103 100K 39 0.2 0 12. 5K 9. 5K 39 

V 104 0.4 150 0. 2 0 14. 5K 8. 5K 150 

V 105 0. 2 22K 0. 2 0 lmeg 0 4K 

V 106 3. 9K 0 0 0. 2 10K 9. 5K 0 

V 107 lmeg 0 10K 8K 800K 1. Omeg 0. 2 290 

V 108 20K 37K 3. 9meg 300K 25K 0 0. 2 o 

V 109 40K 8K 0 0. 2 100K 25K 8K 

V 110 0 o 900K 60K 2. 2meg 60K 0. 2 750 

V 111 11K 0. 2 11K 11K 2. 2meg 2. 8K 0 4. 5K 

V 112 2. 3meg 100K 750 100K 10K 800 0. 2 o 

v 113 NC 0.2 NC 15K 500K NC 0 850 

V 114 Inf 110K Inf 

V 115 9K NC 23K 9K 9K 9K 23K , 23K 

V 116 NC 9K NC 750 NC 750 NC 9K 

V 117 470K 0 o 0. 2 9K 9K 100 

V118 22K 0 0.2 0 9K 
, 
9K 0 

V 119 200K 100K 0 0.2 0 0 100K 

V 120 lOmeg 0 0. 2 0 22K 22K 340K 

V 121 180 0. 2 10. 5K 10K 270K 320K 0 0 

V 122 o o o 1. 45meg 0 8K 0. 2 32K 

V 123 30 500K 0 0.2 1meg 0 500K 

All measurements in ohms taken with reference to chassis ground. 

Permissible resistance variation = 10%. 
Readings taken with Senior Voltohmist. 
Measurements taken with all front panel controls in max. CW position. 

K=1000 ohms 

VOLTAGE CHART 

Tube No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 
, 

v101 -.12 0. 64 0 6. 3AC 85 85 0. 64 

V 102 -. 10 0. 68 6. 3AC 0 84 84 0.68 

V 103 -. 08 0. 54 6. 3AC 0 60 80 0. 54 

V 104 0 1.1 6. 3AC 0 60 90 1.1 

V 105 0 0 6. 3AC 0 1.8 0 -. 5 

V 106 -. 5 0 . 0 6. 3AC 77 100 0 
, 

V 107 0 0 42 100 0.4 2.5 6. 3AC 

V 108 80 250 90 0 43 0 6. 3AC 

V 109 80 101 0 6. 3AC 0.42 260 101 

V 110 o 0 138 -89 -150 -89 6. 3AC -89 

V 111 0 6. 3AC 245 245 -70 -56 o -43 

V 112 -140 120 -86 -106 230 -86 6. 3AC 0 

V 113 0 6. 3AC 0 180 -90 0 0 -76 

V114 * * * * * * * * 

V115 260 NC 500 250 250 260 500 500 

V 116 NC 280 NC 350AC NC 350AC NC 280 

V 117 -. 08 0 0 6. 3AC 98 98 0.74 

V 118 -. 4 0 6. 3AC 0 96 94 0 

V 119 1 -3 0 6. 3AC 0 0 -2. 5 

V 120 -. 7 0 6. 3AC 0 -. 3 -. 3 60 

V 121 -25 6. 3AC 235 240 -25 0 0 0 

V 122 0 0 0 -3. 8 NC 104 6. 3AC 240 

V 123 -4 -9. 5 0 6. 3AC -4 - -9 

*Do not measure these voltages with ordinary meters - DANGER - Extremely high potentials. 

AC line voltage 115 volts. 
Measurements in volts taken with reference to chassis ground. 
All voltages D. C. unless otherwise specified. 
All voltages positive unless otherwise specified. 

All measurements taken with Senior Voltoiunist with picture tube and antenna disconnected. 

Permissible voltage variation 40%. 
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MODELS 2400, 2426, 2426B, 5620, 5620-1 

VII TUNER DESCRIPTION 

A new Cascode type Standard Coil tuner is used in all models 
It is a rugged, sensitive 12-position turret tuner. Each channel has its individual 
set of coils, connected into the television circuit, when selected. The cascode cir-
cuit of thi s tuner provides higher gain and greater signal-to-noise reception ratios 
than ever before practicable. The fine tuning control permits crisp, sharp pictures 
to be brought in individually for each channel, at the point of best and truest sound 
reception. Standard Coil Products, Inc., will make available UHF coil sets, for simple 
insertion in place of any unused VHF channel, for direct reception through this re-
ceiver of any ultra high frequency (UHF) channels that will be authorized by the  F.C.C.  

TURRET SWITCH SETTING SELECTS 
COILS FOR CHANNEL DESIRED  

.001 

/ 
- 220K 

2/ 

LI 

3-

A A 1 WHITE 

AGO 

2.2 

17K 

6BK 7 

R. F. AMPL 

L7 

.5 - 3 

IBLACK BLUE 

6.3V 260V 
MAX. 

\.. 

1000 

L3 

3 100 
0- I 

0.8  
4 

4700 

NOTE: 
COLORS REFER TO TRACERS 
IN LE AD INSULATION 

6.16 
OSC. a MIXER 

5 

FINE 

3Y- TUNING 

10 LIO 120 

I-1-y. < 15K 

RED 

125V 

27K 30 

P H 

RESISTORS, Carbon 

Symbol No. 

R209 
R182 
R129 
R118, R123 
R101, R193 
R116, R121 
R132, R134 
R144 
R175, R176 

R136, R120, R125 
R 
R102, R105, R189,119, R124, R130, 1 

R172 
R131 
R128 
R141 
.R138 
R122, R135 
R171 
R150, R154, R159,1 
R140 
R153, R158 
R103, R108, R181 
R149, R206, R190 
R109, R152 

R198 
R166, 11187, R191, 
R106,R107,R133,1 

R168 
R113 
R112 
R156 

,R127,) 

1/2w 

Part No. Description 
ERA-33GJ 3. 32 
ERA-3005 3on 10% 
ERA-3901 39S2 10% 
ERA-8201 82S2 10% 
ERA-1011 1002 10% 

ERA-1511 1502 10% 
ERA-3311 330S2 10% 
ERA-5611 5607 10% 

ERA-1021 Noon 10% 

ERA-1821 1. 8Kn 10% 
ERA-2725 2. 7KS2 
ERA-3325 3. 3KS2 
ERA-3321 3. 3Ks2 10% 
ERA-3925 3.9K0 5% 
ERA-5625 5. 6KSZ 
ERA-8221 8. 2KS2 10% 

ERA-1031 10Kn 10% 
ERA- 1531 15Kn 10% 
ERA-2231 22Kn 10% 
ERA-2731 27KS2 10% 
ERA-8231 82KS7 10% 

ERA-1041 looKs2 10% 

ERA-2241 220Kn 10% 
ERA-2741 270KS2 10% 
ERA-3341 330KS2 10% 
ERA-3941 390K0 10% 

R126, R185, R186,} 
R183, R194 
R142 
R207 
R165 
R155, R169, R170 
R147, R157 
R111 

ERA-4741 
ERA-8241 
ERA-1051 
ERA-1555 
ERA-2251 
ERA-3951 
ERA-1061 

RESISTORS, Carbon, 1w 
11174 ERB-1022 
R148 ERB-3321 
R208 ERB-1531 
R160, R180 ERB -4731 
Allen Bradley ERB -4741 

RESISTORS, Carbon, 2w 

R195 
R184 
R203 
R143 

470K0 10% 
820KSZ 10% 
lmegS2 10% 
1. 5rnegS2 5% 
2. 2megn 10% 
3. 9megn 10% 
lOmegn 10% 

1Kg 
3. 3KS2 10% 
15KS2 10% 
47KS2 10% 
470KS2 10% (used on 
260K24 only) 

ERC-1011 100e 10% 
ERC-1511 150n 10% 
ERC-4711 47on 10% 
ERC-1231 12KS2 10% 

RESISTORSd Wire Wound, High Wattage  

R115 ERD-104 soon 10% low 
R114 ERD-105 um 10% 5w 
R196 ERD-110 3Kn 10% 5w (used 

in 260K24 only) 
R196, R202 ERD-107 15KS2 10% 10w (used 

in 260C & 260 DXC only) 
R202 ERD-109 25KSZ 10% 10w (used 

in 260K24 only) 
ERD-113 Bleeder assembly-6450n total 

Tapped at 1450 and 5000n 
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CONTROLS  
Symbol No. Part No. 

R197 EP- 101 
R167, R188 EP-105 

R151 EP-106 
R110, R146 EP-107 

R204 EP-108 
R173 EP-111 
CAPACITORS, Ceramic 

C142 
C105 
C185, C186 
C181 
C191-122, C127-190, 
C188-140, C120-125, ECC-107 
C133-189, C137-138, 
C121 - 126, C132 -138 
C187, C101, C130, C103 ECC-108 
C160 ECC-114 
C106 ECC-110 

ECC-100 
ECC -101 
ECC-103 
ECC-105B 

CAPACITORS, Mica 

C168 
C110, C124, C129, 
C134, C139, C149 
C155 
C150 
C175 
C147 
C119, C145, C170 

ECM-100A 

ECM-101 
ECM-102 
ECM-107 
ECM-112 
ECM-113 
ECM-114 

CAPACITORS, Molded Paper 

C173 
C111, C115, C116, 
C166, C172 
C169 
C113, C196 
C144, C195, 
C157, C178 
C192, C176, 
C156 
C197 
C112, C114 
C183 
C165 
C167, C171 
C180 
C136 

ECP-100 

ECP-105 
ECP-106 
ECP-107 

C146, C148 ECP-110 
ECP-111 

C177, C104 ECP-113 
ECP-114 
ECP-115 
ECP-116 
ECP-117 
ECP-119 

Sprague ECP-123 
ECP-124 
ECP-125 

Description 

Height 2. 5rnegS2 
Vert. & Horiz. hold 50W2, 
lmegn, dual control 
Brightness, 50KS2 w/SPST switch 
Power on-off, sound, contrast, 
lmegS2 101(0, dual control 
Focus, w.w. 5KS≥ 5w 
Vert. lin., w. w. 5KSZ 2w 

lOmmf 10% 500V 
51mmf 10% 500V 
5000mmf 500V, Dual GMV 
500mmf Titanium - oxide 20KV 

1500mmf 10%, Dual GMV 500V 

1500mmf 10% 500V, Single GMV 
56mmf 10% 1000V 
5000mmf 10% 500V, Single GMV 

82mmf 10% 600V 

270mmf 10% 600V 
4700mmf 10% 600V 
100mmf 10% 600V 
Padder w/mtg. assy. 20-270mmf 
390mmf 10% 600V 
470mmf 10% 600V 

. 001mf 600V 

. 0047mf 400V 

. 0047mf 600V 

. Olmf 400V 

. 047mf 400V 

. 047mf 600V 

. lmf 400V 

. lmf 600V 

.27mf 400V 

. 0022mf 400V 

. 15mf 600V 

. 022mf 400V 

. 015mf 10% 400V 

.27mf 600V 
1. Omf 200V 

T104 
T114 
T101 
L103 
L102, L105, L107 
L106, L108 
L118, L119, L120, 
L121, L122 
L117 
L116 
T105 
T106 
T107 
L123 
T102 
L114 
L115 
T110 
T112 
T108 
T109 
T103 
T111 
TUBES  
V101, V102, V103, V104 
V105, V119, V123 
V110 
V107, V111, V121 
V108, V112 

V113 

CAPACITORS, Electrolytic  

C117, C163 ECE-100 
C193 
C179 ECE-101 
C174  

C184 
C143 
C159 ECE-102 

C182, C158 ECE-104 
COILS AND TRANSFORMERS  

EL-101 
EL-102 
EL-104 
EL-106 
EL -107 
EL -108 

EL- 111 
EL-113 
EL-114C 
EL-120 
EL- 121 
EL- 122 
EL-123 
EL-124 
EL -126 
EL -127 
ET-100 
ET-101C 
ET-102 
ET-103 
ET-105 
ET-106 

EVT-100 
EVT-101 
EVT-102 
EVT-103 
EVT-104 
EVT-121 

V114 EVT-106 

V116 EVT-108 
V122 EVT-110 
V106, V109, V117, V118 EVT-111 
V120 EVT-112 
V115 EVT-120 

ELECTRICAL COMPONENTS  
F101 EF-101 

EFE-105 
ENW-100 

20mf/450V, 80mf/350V, 2 sec. 
40mf/450V 
lOmf/450V 13 sec. 
lOmf/350V 
40mf/450V 
80mf/150V 3 sec. 
lOmf/450V 
80mf/450V, 50mf/50V, 2 sec. 

1st Video IF, 20. 25mc trap 
4. 5mc trap 
Sound IF 
Peaking coil 250 µh, green 
Peaking coil 120 uh, blue (w/22K res) 
Peaking coil 93 µh, red 

Filament choke 
Power Supply choke 
Focus coil 1000S2 
2nd Video IF 21. 75mc sound take-off 
3rd Video IF 27. 75mc trap 
4th Video IF 21. 75mc trap 
Syncrolok 
Sound discriminator 
Linearity coil 
Width coil 
Syncrolok 
Power 
Vertical Blocking Oscillator 
Vertical Output 
Audio Output 
High Voltage w/AGC winding 

6AG5 
6AL5 
615 
6K6 
6SN7 
6BQ6 

1B3 
5U4G 
6SH7 
6AU6 
6AT6 
6W4 

Fuse-pigtail, . 15amp - delayed action 
Tuner-complete with tubes and shields 
Vertical Integrating network 
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General Information 

POWER SUPPLY-These receivers are designed to operate 
from a power source of 117 volts at 60 cycles A.C. It will, how-

ever, operate satisfactorily from a line whose voltage is no 
lower than 105 volts, or no greater than 125 volts at 60 cycles 

A.C. Always measure the voltage of the line with a dependable 
a-c voltmeter if it is suspected that the line voltage is beyond 
the above acceptable limits. 

TUBES-In all receivers, all tubes, including the picture tube, 
are shipped properly mounted in their sockets. Check to see 

that all tubes are firmly seated since some may have worked 
loose during shipment. See Picture Tube Handling Precautions 
below. 

ANTENNA-The installation and orientation of an antenna is 

one of the most important single factors in realizing optimum 
performance from a television receiver. An improperly oriented, 
or poorly matched, or unwisely chosen antenna can completely 
offset the good design engineered into these television receivers. 
For these reasons, choose, locate and install your antenna care-
fully, especially in poor signal areas. All receivers in these 
series are equipped with a built-in antenna which performs 
satisfactorily in locations where good signal strength is avail-
able, and where a minimum of noise is present. 

When an outdoor antenna must be installed, use a standard, 
approved antenna, having a 300 ohm impedance, and match it 
with a balanced 300 ohm transmission line. Orient the antenna 
for maximum signal strength from the greatest number of 
stations, and for the minimum amount of interference and 
reflection. Where the receiver is to be installed beyond the 

range of good signal strength (about 30 miles) use a stacked 
array, being careful to match the impedance of the antenna, 
transmission line, and receiver ( 300 ohms). If additional gain 
is required, try a "booster" for improvement of signal-to-noise 
ratio. 

In critical locations, where the receiver is surrounded by sev-
eral stations, most of which are located beyond the 30 mile 
radius, a careful appraisal of the terrain and the measurement 
of field strength will usually yield acceptable television opera-
tion where a haphazard installation might have failed. To make 
full use of the directional and "gain" properties of a stacked 
array and booster, the following procedure is recommended: 

1. Measure the field-strength of the transmitted signal from 
each of the desired stations on a calibrated field-strength 
meter. 

2. Tabulate your results and conclude which stations are 
within reasonable quality distance. A field-strength of 300 
microvolts-per-meter or higher will give acceptable re-
sults. A field-strength measurement of 100 microvolts-
per-meter or lower may not be satisfactory without the 
use of a "booster." 

3. Let the consumer decide which of the acceptable channels 
he desires, and orient the antenna to receive maximum 
signal from those desired stations. 

4. Always twist the 300 ohm lead-in about once for every 
foot of length to minimize transmission line noise pick-up. 

PICTURE TUBE HANDLING PRECAUTIONS 

Extreme care should be used in handling the picture tube. The 
picture tube bulb encloses a high vacuum and, due to its large 
surface area is subjected to considerable air pressure. The front 
of the picture tube, particularly the rim of the viewing surface, 

must not be struck, scratched, or subjected to more than mod-
erate pressure at any time. If the yoke sticks or fails to slip 
smoothly over the tube or its socket, check and remove the 
cause of the trouble. Do not under any circumstances force 
the yoke. 

HIGH VOLTAGE WARNING 

OPERATION OF THIS RECEIVER WITH INTERLOCKED BACK COVER REMOVED INVOLVES A 

SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. WORK ON THIS RECEIVER SHOULD 

NOT BE ATTEMPTED BY ANYONE WHO IS NOT THOROUGHLY FAMILIAR WITH THE PRE-

CAUTIONS NECESSARY WHEN WORKING ON HIGH VOLTAGE EQUIPMENT. 

IMPORTANT-With the exception of the next paragraph, all information in this folder pertains to 16", 17", 
20" and 21" screen receivers. 

FOCUS AND YOKE ASSEMBLY INSTALLATION INSTRUCTIONS 

(FOR RECEIVERS WITH 20" AND 21" SCREEN ONLY) 
1. Remove the slotted head P.K. screws retaining the Focus Coil and the rear of the Deflection Yoke. 

the back, and release the interlocked line cord. 

2. Remove the Focus Coil from its shipping position 
against the side of the tube support bracket by 
removing the long machine screw and nut and re-
taining bracket. This bracket and hardware may 
be thrown away. Remove the 2 wingscrews 
located on the Focus Coil Mounting Bracket. 

3. Remove the beam bender from the neck of the 
picture tube and carefully slide the Focus Coil, 
smooth side forward, over the neck of the C.R. 
tube until there is about 1/4" separation between 

4. Fasten the Focus Coil in place by means of the 
wingscrews removed in Step 2. 

5. Slide the beam bender over the neck of the pic-
ture tube. 

6. Connect the picture tube socket to the picture 
tube base. 

7. The male octal plug from the Deflection Yoke and 
Focus Coil Assembly is already plugged into its 
female socket on the chassis. 

BUILT-IN ANTENNA INSTALLATION 

This receiver is shipped with the built-in antenna 
completely connected. A few precautions should be 
observed, upon installing this receiver, if optimum 
performance is to be obtained. 

1. Try to locate the receiver in such a position so 
that: 

a) All requirements for good viewing position 
and ventilation are satisfied. 

b) It is near a 105-125 volt 60 cycle A.C. power 
outlet. 

c) The back of the receiver is parallel and close 
to a window which faces in the general direc-
tion of the transmitters. 

d) It is not adjacent to a street having heavy 
automobile traffic which may cause ignition 
interference. 

2. After performing the Service Adjustments out-
lined on the following pages, try a few stations 3. Connect the 300 ohm lead-in from the external 
and observe if their signals are received with suf- antenna to the terminals and tighten the screws. 

SERVICE ADJUSTMENTS 

ficiently good quality so that the receiver may be 
left in this position. 

3. If signal strength and noise conditions are known 
to be good and operation is not satisfactory, it 
may be best to try a new receiver location, choos-
ing one where the receiver will be rotated 90 
degrees relative to its former position. 

If, however, it is found that the receiver is not 
permitted to perform at its best because of limita-
tions of the built-in antenna in a noisy or weak-
signal area, an outdoor antenna should be 
installed. 

To connect an outdoor antenna to this receiver: 

1. Loosen the two screws on the antenna terminal 
strip. 

2. Disconnect the existing built-in antenna wires. 

Below is given a description of the steps required in adjustment of the Beam Bender and Deflection Yoke 
and the adjustment of the Focus, Vertical Size and Linearity and Horizontal Size, Linearity, Drive and A.F.C. 
controls. However, it should be remembered that these adjustments are to be made only when picture quality 
is such that service adjustment is warranted. Use this description as a check-list and if a particular phase of 
quality is good, leave it alone and go on to the next operation. Refer to figure 1 for location of front panel 
controls, and to figure 7 for location of rear panel controls. 

IMPORTANT-The adjustment of the Beam Bender (Ion Trap magnet) must be performed immediately 
after the receiver warms up. If any length of time is permitted to elapse while the receiver is on, and while 
the Beam Bender is misadjusted, serious damage to the internal structure of the cathode-ray gun may result. 

and at the same time rotating it slightly 
around the neck of the tube until the brightest 
raster appears on the screen. If two maximum 
brightness positions are found, the one near-
est the tube base is the correct setting. This 
adjustment should be done quickly to avoid 
damaging the gun structure. 

4. Adjust the BRIGHTNESS control setting 
until the raster is slightly above average 
brilliance. 

5. Re-adjust the Beam Bender carefully for 
maximum raster brilliance. 

C. DEFLECTION YOKE ADJUSTMENT 

A. PREPARATION FOR SERVICE ADJUSTMENTS 

1. Remove the three slotted-head P.K. screws 
on the back of the receiver (located one in 
each corner, and one closest to the center of 
the cabinet top), disengage the interlock, and 
remove the back with the line cord. 

2. Drop hinged door on front panel for access to 
the auxiliary controls as illustrated in Fig. 1. 
The lower set of these controls is adjusted by 
means of a narrow shanked screwdriver. 

3. Connect a substitute interlock line cord be-
tween receiver and suitable power outlet and 
turn on the receiver allowing about 30 seconds 
of warm-up period before proceeding. 

B. BEAM BENDER (ION TRAP) ADJUSTMENT 

1. Advance the BRIGHTNESS control almost 
fully clockwise. 

2. Position the beam bender on the glass neck 
approximately 1/2 " from the picture tube base. 

3. Starting from this position, adjust the Beam 
Bender by moving it forward or backward, 

1. Loosen the wing thumb screw located at the 
top of the deflection yoke frame. 

2. Check to see that the deflection yoke mounting 
bracket rubber cushions press firmly against 
the flare of the tube. 

3. Press the yoke firmly against the flare of the 
tube. 

4. Rotate the yoke until the lines of the raster 
are horizontal and squared with the picture 
mask, and tighten the wing screw. 
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MODELS 20F86. 20E87 

SERVICE ADJUSTMENTS (Continued) 
D. FOCUSING ADJUSTMENTS 

1. Adjust BRIGHTNESS and CONTRAST con-
trols so that the raster brilliance corresponds 
to that of an average picture. 

2. If a corner of the raster is shadowed, it indi-
cates that the electron beam is striking the 
neck of the tube. Loosen the Focus Coil Wing 
Screws and rotate the coil about its horizontal 
and vertical axis until the entire raster is 
visible, approximately centered, and with no 
shadowed corners. The Focus Coil should be 
kept close to, but not necessarily touching, 
the rear of the deflection coil for optimum 
range of the focus control. A slight readjust-
ment of the Beam Bender may now be re-
quired. 

3. Adjust the focus control (see Fig. 1) so that 
the lines of the raster are sharp and distinct 
over the greatest screen area. 

E. HORIZONTAL A.F.C. ADJUSTMENT 

In order to check this adjustment tune in a sta-
tion, preferably one that is transmitting a test 
pattern. If difficulty is encountered in locking the 
picture horizontally or if it locks-in only when the 
Horizontal Hold Control is at either end of its 
rotation, adjust the Horizontal A.F.C. Control as 
follows: 

1. Turn CONTRAST down about half way. 

2. Turn HORIZONTAL HOLD CONTROL fully 
counterclockwise. 

3. If the picture is not locked in, turn the HORI-
ZONTAL A.F.C. control till it does lock-in. 
(See Fig. 7) 

4. Momentarily interrupt the signal by switching 
the channel selecter off channel and then back. 
The picture should just fall out of sync. If it 
does not, turn the Horizontal A.F.C. adjust-
ment screw slightly clockwise and again mo-
mentarily interrupt the signal. Continue this 

procedure until the picture just falls out of 
sync. only when the signal is interrupted. 

5. Rotate the Horizontal Hold Control clockwise 
until the picture falls into sync. The picture 

ON-OFF 
VOLUME 

FIG. 2. DEFLECTION YOKE AND FOCUS 

0 SLOTTED SCREW 
C  ASSEMBLY BRACKET 
0 TUBE SUPPORT BRACKET 
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® SPEED NUT 
0 CENTERING DISC 
COIL ASSEMBLY 

(20" and 21" RECEIVERS ONLY) 
should now stay in sync. throughout most of 
the range of the Horizontal Hold Control. 

6. If the picture cannot be made to hold sync., 
carefully repeat the above procedure. If diffi-
culty is still encountered, it may be necessary 
to make a complete alignment of the hori-
zontal oscillator transformer using an oscillo-
scope, as described on page 3. 

F. PICTURE CENTERING, SIZE AND LINEARITY 

1. Horizontal or Vertical Centering is accom-
plished mechanically. To center the picture, 
loosen the Focus Coil Wing Nuts sufficiently 
to twist the Focus Coil slightly about its hori-
zontal or vertical axis. Make sure the corners 
of the raster are not shadowed. See step D.2. 
Note: Some 20" receivers are equipped with a 
magnetic centering disc, located between the 
focus coil and the deflection yoke. To center 
the picture in the mask, rotate and slightly 
vary the position of the disc in its vertical 
plane. This adjustment should be made in con-
junction with positioning of Focus Coil (de-
scribed above). 

DROP HINGED DOOR FOR ACCESS ro AUXILIARY CONTROLS 

L- CONTRAST 
FIG. 1. FRONT PANEL ADJUSTMENTS 

STATION 
SELECTOR 

FINE TUNING 

2. Adjust the VERTICAL SIZE and VERTICAL 
LINEARITY controls until the test pattern is 
vertically linear and symmetrical from top to 
bottom, and fills the mask. Adjustment of 
either control may require readjustment of 
the other. If vertical synchronization "falls-
out," readjust the VERTICAL HOLD control. 
(Refer to Fig. 1) 

3. Adjust the HORIZONTAL SIZE control 
slotted screw, located at the rear of the High 
Voltage cage at the rear of the chassis, for 
correction of horizontal width. The large outer 
arcs of the test pattern should coincide with 
the edge of the picture mask. ( Refer to fig 7) 

Alignment 
Video I-F and Sound 

TV I-F ALIGNMENT 

1. Tune receiver to quiet portion of TV High Band. 

2. Set contrast control fully counterclockwise. 
3. Apply 3 v. negative bias between the A.G.C. bus ( at 

C22A) and ground. ( Use 2-1% v. cells.) 
4. Connect TV I-F Signal Generator through a 1500 MMF 

condenser to Test Point ( A) of tuner unit; low side to 
ground. ( See schematic diagram.) 

5. Connect negative lead of V.T.V.M. ( or meter of 20,000 
ohms-per-volt, or better) to 4.7K diode load resistor TEST 
POINT ( B); positive lead to ground. (See schematic 
diagram.) 

6. Feed 23.2 MC [23.31* ( ± .05 MC) from Signal Generator 
and adjust T4 for maximum deflection on meter. Maintain 
Signal Generator output so low that meter reads no more 
than 1.5 volts at peak. 

7. Feed 21.8 MC [21.81* ( ±.05 MC) from Signal Generator, 
and adjust T3 as above. 

8. Feed 24.0 MC [23.91* ( ± .05 MC) from Signal Generator, 
and adjust T2 as above. 

9. Feed 24.7 MC [24.51* ( ± .05 MC) from Signal Generator, 
and adjust Ti as above. 

10. Replace the meter with the vertical input of an Oscillo-
scope through a 10K isolating resistor, low side to ground. 

11. Remove Signal Generator. Feed a video I-F Sweep Gen-
erator ( 20 to 28MC) through loosely coupled shield of 6J6 
converter tube, making sure shield is not grounded. ( Refer 
to Fig. 3.) 
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4. Adjust the HORIZONTAL DRIVE control 
trimmer for horizontally symmetrical pattern, 
and elimination of any existing vertical bars 
in left center of picture. The final adjustment 
should have the control at least 1/4  turn 
counterclockwise from the maximum clock-
wise position. (See Fig. 7) 

5. The readjustment of the HORIZONTAL 
A.F.C. control may now be necessary. 

6. Adjust the HORIZONTAL LINEARITY con-
trol slotted screw, located at the rear of the 
High Voltage cage, for central alignment of 
the inner circles of the test pattern. 

Instructions 
Alignment Procedure 

To é 
T.« 8.st 

5.5r, 
GEeRATCR 

12. Loosely couple high side of a TV I-F Marker Generator 
to the high Sweep Generator Lead; low side to ground. 

13. Feed I-F Sweep, and observe response on 'scope. ( See 
Fig. 6.) Use marker frequencies 20.25, 21.75 and 24.75 MC. 

14. If response does not approximate that shown in Fig. 5, 
repeat steps 3 to 9, making sure that frequencies are pre-
cise, and that the Signal Generator output voltage is kept 
low. Continue with steps 10 to 13. A slight touch-up of 
individual slugs may be required to approximate the rec-
ommended curve of Fig. 5. 

*NOTE: If 3v fixed bias is unavailable and zero fixed bias is 
used, set signal generator at [ I bracketed frequencies values. 

TV SOUND ALIGNMENT 

NOTE: TV-phono switch must be in TV position. 

1. Connect a 4.5 MC Signal Generator ( ± .01 MC) through a 
1500 MMF condenser to the 4.7K video diode load resistor 

TESTPOINT ( B); lew side to ground. See schematic 

diagram. 

2. Obtain two resistors of approximately 100,000 ohms each, 

whose resistances have been matched accurately with an 
ohmmeter. Connect them in series across the 18K resistor 

(R107) at the 6T8 tube socket (V9A). 

3. Connect negative lead of V.T.V.M. to junction of matched 

resistors of step 2; positive lead to ground. 

4. Feed 4.5MC ( -±.01 MC) from signal generator, and adjust 
L22, sound take-off coil, for maximum deflection on 

V.T.V.M. Two points of maximum deflection may be found 

when making this adjustment. Correct adjustment is at-
tained when screw is at most outward maximum reading 

position. 

5. Adjust the bottom slug of T10 for maximum deflection on 
V.T.V.M. 

6. Connect positive lead of V.T.V.M. to junction of C96, and 
R106 TEST POINT ( C), leaving negative lead of V.T.V.M. 
connected as in step 3. See schematic diagram. 

7. Adjust top of T10 for zero output on V.T.V.M. between 
two opposite polarity peaks. 

IMPORTANT: Keep the sweep generator and marker 
generator outputs at minimum to avoid curve dis-
tortion. Marker pips should be kept barely visible. 

@John F. Rider 
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TOP VIEW 

TABLE I RF ALIGNMENT FREQUENCIES 

CHANNEL 

NUMBER 

SWEEP GEN. 

CENTER FREO. 

(10 MC SWEEP) 

MARKER GENERATOR FREOUENC1ES 

VIDEO 
CARRIER 

SOUND 
CARRIER 

2 57 MC. 55.25 Mc 59.75mc 

3 63 MC 61.25MG 65 75 MC. 

4 69 MC 67.25 WC. 71.7514C. 

5 79 MC 77.25 PAC. 81 75 MG. 

6 85 MC 83.25 MC 8775 MC 

7 17714C. 175.2511C. 179.75 MC 

e 183 MC. 181.25 MG. 185.7SILIG 

9 189 MC. 187 25 MC 1111.75MG. 

10 195 MC. 193.25 MC. 197.7914C. 

II 201 MC. 199.25 MC, 203.75 MC. 

12 zo-reac 205.25 %IC 209.75WC. 

13 21314C. 211,25 MC 215.75 /AG. 

R.F. and Oscillator Alignment 

(STANDARD COIL TUNER) 

R.F. ALIGNMENT 

1. Connect TV Sweep Generator to Antenna Terminals. 
2. Connect R.F. Marker Generator loosely to Antenna Term-

inals. 
3. Connect vertical amplifier of Oscilloscope through a 10,000 

ohm 1/2 w. resistor to Test Point (A) fig 6. 
4. Short A.G.C. Bus to ground on TV chassis ( across C22A 

5000 MMF Discap condenser). 
5. Set Station Selector switch to Channel 12. 
6. Feed 207 mc at 10 mc sweep from Sweep Generator, and 

205.25 mc and 209.75 mc fixed frequencies from R.F. Marker 
Generator. 

7. Observe response curve on Scope. If necessary adjust C2, C4, 
or C7 ( See fig. 6) so that response curve corresponds ap-
proximately to that shown in fig. 5 and has maximum gain. 

8. Check markers on response curve of all remaining channels, 
setting Sweep and Marker Generators at corresponding fre-
quencies for each channel. See Table I for convenient tabu-
lation of proper frequencies. If the R.F. Markers do not fall 
in automatically in their proper places on all channels, a 
compromise must be made by slight readjustment of C2, 
C4, or C7. 

OSCILLATOR ALIGNMENT 

1. Connect TV R.F. Sweep Generator to Antenna Terminals. 
2. Couple R.F. Marker Generator loosely to Antenna Term-

inals. 
3. Connect vertical amplifier of Oscilloscope across the video 

amplifier grid and ground ( Pin 7 of 12BH7, V7A)• 

4. Couple 24.75 mc video I.F. Marker Generator loosely to first 
I.F. grid ( Pin 1 of 6CB6, V3). 

5. Rotate Fine Tuning control to center of range. 

6. Set Station Selector switch to Channel 12. 

7. Set Sweep Generator to 207 mc at 10 mc sweep and Marker 
Generator to 205.25 mc ( video carrier). 

8. Observe response curve and adjust C10 (-fig. 6) for Zero-
beat with 24.75 marker. Zero-beat is indicated by an un-
mistakable break-up of the observed response curve. 

NOTE: Quality of response curve does not affect accuracy of 
oscillator alignment, so long as a zero-beat is obtained. 

9. Check for zero-beat on all channels in this manner, setting 
the Station Selector, Sweep Generator and Marker Genera-
tor at corresponding frequencies. ( See Table I.) It is not 
usually necessary to make any further adjustments. How-
ever, if the individual oscillator coils must be touched-up, 
the following procedure should be employed: 

a) Rotate Fine Tuning control to center of range. 

b) Set Station Selector to desired channel, Sweep Generator 
to its center frequency with 10 mc sweep, R.F. Marker 
Generator to the corresponding video carrier frequency 
(See Table I), and I.F. Marker Generator at 24.75 mc. 

c) Place a non-metallic screwdriver through the opening 
marked 'Recessed Individual Osc. Adjustment', fig. 6, 
and adjust oscillator coil zero-beat with 24.75 mc marker 
on response curve. 

d) This adjustment can be repeated on any single channel, 
or, if necessary, on all channels. 

e) If difficulty is encountered in tuning any particular chan-
nel well within limits of Fine Tuning control after these 
adjustments are made, readjust C10 slightly ( as in Step 
8) shifting the whole range of frequencies in the desired 
direction. 
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SPEAKER RECE PTACLE 

HORIZONTAL OSCILLATOR TRANSFORMER ALIGNMENT 

Refer to Service Adjustment "E" before proceeding with this 
alignment. 
1. Tune in a TV station, preferably one that is transmitting 
a test pattern. 

2. If after attempting the Horizontal A.F.C. Service Adjust-
ment, described above, the picture cannot be made to sync. 
pre-set the Horizontal Stabilizing adjustment ( inner slug 
of T8, beneath chassis) 5 turns in from its maximum out 
position. 

3. Set the Horizontal Hold control to the center of its range 
and adjust the Horizontal A.F.C. adjustment until the 
picture is in sync. 

4. Connect a low capacity probe of an oscilloscope to terminal 
"C" of the Horizontal oscillator transformer, T8; low side 
to ground. Set horizontal sweep to 7875 C.P.S. If a low 
capacity probe is unavailable, connect a 10K resistor in 
series with the vertical scope lead. 

SYMBOL Part No. 

C1-C15 
Cl? 
C18 
Cl9A 
Cl9B 
C20 
C21A 
C21B 
C22A 
C22B 

B-4.125-1 

B-4.115-1 

B-4.125-1 

B-4.125-1 

Part of Tuner Unit D-
B-4.115-1 50 
C-4.109-10 1 

50 
50 
50 
50 
50 
50 
6000 MMF 

5. Adjust the Horizontal Stabilizing brass slotted screw until 
the broad and narrow peaks of the pattern on the oscillo-
scope are of equal height. ( See illustration.) During Hori-
zontal Stab, adjustment, picture must be kept in sync, by 
adjusting the Horizontal A.F.C. adjustment, if necessary. 

6. Disconnect oscilloscope and follow Service Adjustment 
E above. 

PARTS LIST 

CAPACITORS 

DESCRIPTION SYMBOL Part No. 

36.137-2 ( Standard) 
00 MMF, 450V. Cer. Disc. 
00 MMF, Cer. 
00 MMF 
00 MMF 450V' Dual Cer. Disc. 

00 MMF, 450V. Cer. Disc. 

00 MMF 
00 MMF 

00 MMF 450V. Dual Cer. Disc. 

450V. Dual Cer. Dise. 

C24 
C25A 
C25B 
C26 
C27 
C28 
*C29 
C30 
•C31 
C32 

D-3.105-23 

B-4.125-1 

B-4.115-1 
C-4.109-10 
C-4.111-5 

D-3.106-23 

D-3.105-23 

DESCRIPTION 

.22 MF, 400V. Molded 

5000 MMF I450V. Dual Cer. Disc. 
5000 MMF 
5000 MMF, 450V. Cer. Disc. 
100 MMF, Cer. Tub. 
3.3 MMF, Cer. 
40 MF, 450V. Elect. 
.22, 400 V. Molded 
4 MF, 450V. Elect. 
.22 MF, 400V. Molded 

3
0
V
d
 A
l
 S
,
À
D
V
W
 

FIG. 6. R.F. TUNER ADJUSTMENT POINTS (STANDARD COIL TUNER) FRONT VIEW 
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MODELS 20F86, 20F87 

CAPACITORS- Continued 

SYMBOL Part No. DESCRIPTION 

C34 
C39 
C40 
C41 
C42 
C43 
C44 } 
C45 
C46 
C47 
C48 
C49 
*C50 
C51 
C52 
C63 
C64 
C59 
C60 
C61 
*C62 
*C63 
*C64 
C66 
C66 
C67 
C68 
C69 
C70 
C71 
*C72 
C73 
C74 
C75 
C76 
C77 
C78 
C79 
C80 
C81 
C82 
C83 
C91 
C92 
C93A 
C93B 
C94 
C95 
C96 
C97 
C98 
C99 
C100 

legiC101 
*C102 
C103 
*C104 
C105 

B-4.116-1 
D-3.106-23 
C-4.109-11 
D-3.106-12 
D-3.106-17 
D-4.104-93 

10.101 

D-4.105-24 
D-3.105-34 
D-3.106-21 

D-3.100-32 
D-3.105-21 
D-3.105-36 
D-3.106-34 
C-4.109-14 
B-4.116-I 
B-4.116-I 

D-3.105-È6 
D-3.105-19 
D-3.105-17 
D-3.100-30 
D-4.104-59 
D-3.106-1 
D-4.105-9 

D-4.104-70 
B-4.119-2 
D-4.109-14 
B-3.106-34 
B-4.129-3 
D-3.100-30 
B-4.128 
B-4.129-2 
D-3.106-34 
D-3.100-46 
B-4.129-4 
C-4.104-38 
D-4.104-21 

B-4.125-1 

B-4.115-1 
D-4.108-12 
D-4.108-12 
C-5.430-1 
D-3.105-19 
B-4.115-1 
C-4.109-5 

B-4.115-1 

D-4.108-12 

6000 MMF, 450 V. Cer. Disc. 
.22 MF, 400V. Molded 
220 MMF, Cer. Tub. 
.0022 MF, 400V. Molded 
.022 MF, 400V. Molded 
68 MMF, 2:5%, Silver Mica 
2000 MMF 
5000 MMF } Printed Circuit 
6000 MMF 
4700 MMF, ±- 10%, Mica 
.047 MF, 600V. Molded 
.1 MF, 400V. Molded 
100 MF, 50V. Elect. 
.26 MF, 600V. Paper Tub. 
.1 MF, 400V. Molded 
.1 MF, 600V. Molded 
.047 MF, 600V. Molded 
47 MMF, -±5%, Cer. 
5000 MMF, 460V. Cer. Disc. 
5000 MMF, 450V. Cer. Disc. 
40 MF, 460V. Elect. 
40 MF, 450V. Elect. 
40 MF, 450V. Elect. 
.0022 MF, 600V. Molded 
.047 MF, 400V. Molded 
.022 MF, 400V. Molded 
.25 MF, 200 V. Paper Tub. 
330 MMF, -±-10%, Mica 
.01 MF, 600V. Molded 
1200 MMF, ±-10%, Mica 
8 MF, 450V. Elect. 
560 MMF, Mica 
40-370 MMF, Trimmer 
47 MMF, Cer. ± 5% 
.047 MF, 600V. Molded 
47 MMF, -±5%, 2000V. Cer. 
.25 MF, 200 V. Paper Tub. 
600 MMF, 20KV. Mold. Barrel 
39 MMF. 2000V. Cer. 
.047 MMF, 600V. Molded 
.035 MMF, 600V. -± 10%, Pa. Tub. 
68 MMF, 2000V. Cer. 
100 MMF, Cer. ± 10% Mica 
39 MMF, ±-10%, Mica 
5000 MMF 
5000 MMF 1450V Dual Cer. Disc. 

5000 MMF, 450V. Cer. Disc. 
1500 MMF, 500V. Cer. 
1600 MMF, 500V. Cer. 
4 MF, 50V. Paper Elect. 
.047 MF, 400V. Molded 
5000 MMF, 460V. Cer. Disc. 
680 MMF, Cer. 
.01 MF, Part of triode couplate 
20 MF. 25V. Elect. 
5000 MMF, 460V. Cer. Disc. 
4 MF. 450V. Elect. 
1500 MMF, 500 V. Cer. 

*Refer to note on schematic for this series receivers. 

e * 10 . 102 TRIODE COUPLATE 

RESISTORS 
SYMBOL Part No. DESCRIPTION TYPE 

R1-R9 
R12 
R13 

0R14 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 

Part of Tuner 
D-7.103-128 
D-7.103-128 
D-7.101-237 
D-7.101-44 
D-7.101-250 
D-7.101-227 
D-7.101-55 
D-7.101-250 
D-7.101-226 
D-7.101-62 
D-7.101-248 
D-7.101-138 

Unit D-36.137-2 ( Standard) 
10K -2:10% 2 w. carbon 
10K -±-10% 2 w. carbon 

1/4 w. carbon 
±-10% 1/4 w. carbon 
10% 1/4  w. carbon 

Me w. carbon 
±-10% 1/4  w. carbon 
10% w. carbon 

1/2  w. carbon 
• w. carbon 
% w. carbon 
• w. carbon 

330 
4.7K 
47 -± 
330 
8.2K 
47 ± 
100 
12K ± 10% 
150 ± 10% 
820K -±- 10% 

SYMBOL 

R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R46 
R46 
R48 
R49 
R50 
R51 
R52 
R53 
R54 } 
R55 
R56 
R57 
R58 
R60 
R61 
R62 
R63 
R64 
R66 
R66 
R67 
R68 
R70 
R71 
R73 
R74 
R75 
R76 
R77 
R78 
R79 
R80 
R81 
R82 
R83 
R84 
R85 
R86 
R87 
R88 
R89 
R90 
R91 
R92 
R93 
R94 
R95 
R96 
R100 
R101 
R102 
R103 
R104 

*R105 
R106 
R107 
R108 
R109 

114- R1I0 
111 at R111 

R112 
R113 

RESISTORS- Continued 

Part No. 

D-7.101-226 
D-7.101-226 
D-7.101-62 
D-7.101-44 
C-8.230-1 
D-7.101-37 
D-7.10I-55 
D-7.101-80 
D-7.101-83 
B-6.211-4 
D-7.101-56 
D-7.102-34 
D-7.103-108 
C-7.101-38 
D-8.229-9 
D-7.101-80 
D-7.101-121 
D-7.101-226 
D-7.101-114 
D-7.101-114 
D-7.101-148 
D-7.101-121 
D-7.101-90 
D-7.101-48 
D-7.101-27 
D-7.101-38 

10.101 

D-7.101-145 
C-8.229-8 
D-7.101-129 
C-8.219-6 
D-7.101-185 
D-7.101-234 
C-8.206-6 
D-7.102-94 
D-7.101-6 
D-7.101-6 
D-7.101-69 
D-7.101-122 
D-7.101-62 
D-7.103-97 
D-7.101-100 
C-8.221 
C-6.215-6 
D-7.102-108 
C-8.229-7 
D-7.101-171 
D-7.101-138 
D-7.101-65 
D-7.101-107 
D-7.101-99 
D-7.101-111 
D-7.102-94 
D-7.101-65 
D-7.102-24 
D-7.102-94 
D-7.101-129 
D-7.101-142 
D-7.101-226 
D-7.103-118 
C-6.212-1 
D-7.102-137 
D-7.10I-128 
D-7.101-204 
D-7.101-87 
D-7.101-226 
D-7.102-94 
D-7.101-87 
D-7.101-17 
D-7.101-234 
D-7.101-66 
D-7.101-69 
C-8.230-1 
D-7.101-192 

D-7.102-13 
D-7.102-10 
D-7.101-100 

DESCRIPTION 

100 
100 
12K -±-10% 
4.7K ±- 10% 
1.5K Pot. ±-30% 
3.3K ±-10% 
8.2K ±-10% 
33K 
39K -±10% 
2760 ±-10% 
8.2K -.±10% 
1.8K -.±10% 
3.3K 
3.3K 
100K Pot. 
33K 
330K 
1000 
220K -±10% 
220K C.:10% 
1.6M ±-.10% 
330K -±10% 
66K -±10% 
5.6K 2:10% 
1.8K ±-10% 
3.3K 
22K } 
8.2K 
8.2K 
1.2M ± 10% 
1.5M Pot. -±30% 
470K 
2.5M Pot. -±-30% 
6.8M 
220 
5K Pot. ±-16% 
47K -±-10% 
560 ±-.10% 
660 1:10% 
10K 
330K 
12K 2:10% 
18000 -± 10% 
100K -±10% 
2250 Pot. -1-.10% 
470 
WOK ±-10% 
50K Pot. 
3.3M 1=10% 
820K -±-10% 
8.2K ±-. 10% 
150K -±- 10% 
100K -±-5% 
180K -± 10% 
47K ±..10% 
8.2K ±-. 10% 
1K 
47K -±10% 
470K 
1M 
100 
5.6K -±- 10% 
3.3 
470K 
470K -±- 10% 
150 
47K 
100 
47K -±- 10% 
47K 
1K 
220 
15K 
18K -4-10% 
IM Pot. ±-30% 
10M 
470K 
470K 
560 ±-10% 
470 
100K 

TYPE 

% w. carbon 
% w. carbon 
% w. carbon 
1/4  w. carbon 

% w. carbon 
% w. carbon 
1/4  w. carbon 
% w. carbon 
10 w. Wire wnd. 
% w. carbon 
1 w. carbon 
2 w. carbon 
w. carbon 

comp. 
w. carbon 
w. carbon 
w. carbon 
w. carbon 
w. carbon 
w. carbon 
w. carbon 
w. carbon 

% w. carbon 
w. carbon 

% mr. carbon 

Printed Circuit 

% w. carbon 
comp. 

% w. carbon 
comp. 

% w. carbon 
% w. carbon 
2 w. carbon 
I w. carbon 
% w. carbon 
% w. carbon 
% w. carbon 
% w. carbon 

w. carbon 
2 w. carbon 

w. carbon 
4 vif. carbon 
7 w. Wire wnd 
1 vr. carbon 

comp. 
1/4 w. carbon 
% w. carbon 
% w. carbon 
% w. carbon 
% w. carbon 
% w. carbon 
1 w. carbon 
% w. carbon 
1 w. carbon 
1 w. carbon 
• w. carbon 
• w. carbon 
1/4 w. carbon 
2 w. carbor 
% w. Wire wnd 
1 w. carbon 
1/4  w. carbon 
% w. carbon 
1/4  w. carbon 
% w. carbon 
1 w. carbon 
% w. carbon 
1/4 w. carbon 
% w. carbon 
% w. carbon 
% w. carbon 

% w. carbon 
Part of triode 

couplate 
1 w. carbon 
1 w. carbon 
w. carbon 

SYMBOL 

LI-L7 
Ll 1 
LI2 
LI3 
LI4 
L16 
Ll6A j 
Ll6B j 
L17 
L18 
LI9 
L20 
L22 

L1-L2 
Coil 

Units 

L4, L5, 
L6 

Coil 
Units 

COILS AND CHOKES 

PART NO. 

Part of Tuner 
C-1.622-4 
C-1.522-3 
C-1.522-4 
C-1.522-4 
C-1.522-4 

C-9.264-3 

C-9.237-3 
C-9.234-4 
B-1.533-1 
B-1.531 
C-1.554 
B-36.141-2 
B-36.141-3 
B-36.141-4 
B36.141-5 
B-36.141-6 
B-36.141-7 
B-36.141-8 
B-36.141-9 
B-36.141-10 
B-36.141-11 
B-36.141-12 
B-36.141-13 
B-36.141-102 
B-36.14I - 103 
B-36.141-104 
B-36.141-105 
B-36.141-106 
B-36.141-107 
B-36.141-108 
B-36.141-109 
B-36.141-110 
B-36.141-111 
B-36.141-112 
B-36.141-113 

DESCRIPTION D.C. RESIST. 

Unit D-36.137-2 ( Standard) 
Video Peaking Coil 
Video Peaking Coil Refer to 
Video Peaking Coil Schematic 
Video Peaking Coil 
Video Peaking Coil 
I Vert. Deflect. Yoke 
Horiz. Deflect. Yoke 
Filter Choke 
Focus Coil 
Horiz. Size 
Horiz. Lin. 
Audio Take-off 
Ant. Coils Ch.-2 
Ant. Coils Ch.-3 
Ant. Coils Ch.-4 
Ant. Coils Ch.-5 
Ant. Coils Ch.-6 
Ant. Coils Ch.-7 
Ant. Coils Ch.-8 
Ant. Coils Ch.-9 
Ant. Coils Ch.- 10 
Ant. Coils Ch.- 11 
Ant. Coils. Ch.- 12 
Ant. Coils Ch.- 13 
RF & Osc. Coils Ch.-2 
RF & Osc. Coils Ch.-3 
RF & Osç. Coils Ch.-4 
RF & Osc. Coils Ch.-5 
RF & Osc. Coils Ch.-6 
RF & Osc. Coils Ch.-7 
RF & Osc. Coils Ch.-8 
RF & Osc. Coils Ch.-9 
RF & Osc. Coils Ch.-10 
RF & Osc. Coils Ch.-11 
RF & Osc. Coils Ch.-12 
RF & Osc. Coils Ch.-13 

TRANSFORMERS 

SYMBOL DESCRIPTION D.C. RESIST. 

SI 
TI 
T2 
T3 
T4 
T5 
T6 

T7 

T8 
19 
0 T10 
T11 

B-11.210 Local-Distance Switch 
Part of Tuner Unit D-36.137-2 ( Standard). 
C-1.553 1-F Trans. 
C-1.553 
C-1.553 
C-9.230-4 
C-9.228-5 

D-9.252 

B-1.549 
C-9.259 
C-1.528-1 
C-9.225-4 

8110 Alt. C- 1.552-I Ratio Det. Trans. 
See Schematic for Connections 

*R105 Not Used When Tb O is C- 1S52-1 

I-F Trans. 
I-F Trans. 
Vert. BI. Osc. Trans. 
Vert. Out. Trans. 

Power Trans. 

Hor. Osc. Trans. 
Hor. Out Trans. 
Ratio Detect. Trans. 
Audio Out. Trans. 

MISCELLANEOUS 
PART No. DESCRIPTION 

D-36.137-2 

E-30.326 
E-30.328 
C-24.225-4 
C-24.225-8 
B-36.131 

20.223 

Tuner ( Standard) 

Speaker ( Table Models) 
Speaker ( Consoles) 
Pix Tube Socket ( 20" & 21" Pix) 
Pix Tube Socket ( 16" &' 17" Pix) 
Line Fuse Holder 
Line Cord 

Refer to 
Schematic 
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PART I 

DESCRIPTION & SPECIFICATIONS 

The Magnavox 105 Series TV Chassis are 21 tube receivers including a direct view picture tube. It 

is constructed on a single chassis and so designed as to accommodate 17" rectangular, 20" rectangular or 

21" rectangular picture tubes without any change in circuitry. 

Features of this Series include: 

• Capacity coupled video amplifier 

• Intercarrier I-F Amplifiers for ease of alignment, increased stability 

and freedom from the effect of oscillator drift 

• Keyed automatic gain control 

• Magnalok type horizontal frequency control 

• Cathode modulation of picture tube 

• Vertical multivibrator circuit 

• Noise inverter circuit for noise immunity 

IMPEDANCE 

300 ohm input Speaker Voice Coil 3.2 ohms 

POWER REQUIREMENTS 

TV with Audio  

TV without Audio  

TV with Audio & AM Tuner (Radio-TV Switch in Radio Position)  

Symbol 

V1 

V2A 

V2B 

V101 

V102A 

V102B 

V103 

V201 

V202 

V203 

V204 

V205 

V206 

Tube 

6BC5 

V212AT7 

V212AT7 

6AU6 

y26T8 

V26T8 

6V6GT 

6CB6 

6CB6 

6BC5 6AG5 

6AU6 

6CB6 

6AU6 

TUBE COMPLEMENT 

205 watts, 117V, 60CPS 

190 watts, 117V, 60CPS 

170 watts, 117V, 60CPS 

Function Symbol Tube Function 

R-F Amp]. V207 (See List) Picture tube 

Mixer V301A V212AX7 Noise invertor 

Oscillator V301B y212AX7 Sync separator 

Limiter V302A V26SN7 Sync ampl. 

Discriminator V302B V26SN7 Sync clipper 

1st Audio amp]. V303 6SN7 Vertical MV 

Audio output V304 6W6GT Vertical output 

1st Video I-F V401A V26SN7GT Hor. AFC 

2nd Video I-F V401B V26SN7GT Hor. osc. 

3rd Video I-F V402 6BQ6 Hor. output 

Video det. 1st V401 1B3 H. V. Rectifier 

Audio I-F V404 6W4 Damper 

Video amp]. V501 5U4G L. V. Rectifier 

AGC amp]. 

Chassis 

No. 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

331A, 

331C, 

332A, 

332C, 

333A, 

333C, 

334A, 

334C, 

335A, 

335C, 

336A, 

336C, 

337A, 

337C, 

338A, 

338C, 

339C, 

340A, 

340C, 

341D 

341K 

342D 

343D, 

344D, 

345D, 

346D 

347D, 

348D, 

349D, 

350D, 

350H 

351E 

351F 

351J 

352E, 

153E, 

354D, 

355D, 

356K 

357K 

E 

E 

E 

E 

E 

E 

E 

E, 

E 

E 

CHASSIS DIFFERENCES 

Audio 

Internal 

Internal 

External 

External 

Internal 

Internal 

External 

External 

Internal* 

Internal* 

External 

External 

Internal* 

Internal':* 

External 

External 

Internal* 

External 

External 

Internal 

Internal 

External 

Internal 

Internal 

Internal': 

Internal 

Internal* 

External 

Internal* 

Internal** 

Internal** 

Internal 

Internal 

Internal 

External 

Internal* 

External 

External 

Internal 

Internal 

*Connections for radio tuner. 

**Vertical Mounting. 

#See chart on opposite page. 

Picture 

Tube 

20CP4A 

20CP4A 

20CP4A 

20CP4A 

17BP4A 

17BP4A 

17BP4A 

17BP4A 

17BP4A 

17BP4A 

17BP4A 

17BP4A 

20CP4A 

20CP4A 

16TP4 

16TP4 

20CP4A 

20CP4A 

20CP4A 

21FP4A 

21FP4A 

21FP4A 

17HP4 

17HP4 

17HP4 

21FP4A 

20HP4A 

20HP4A 

20HP4A 

20HP4A 

20HP4A 

21EP4A 

21EP4A 

21EP4A 

21EP4A 

21EP4A 

17HP4 

20HP4A 

17HP4 

20HP4A 

Control 

Panel 

3 

2 

4 

3 

2 

4 

3 

2 

4 

3 

2 

4 

3 

2 

4 

3 

6 

4 

3 

4 

3 

3 

3 

4 

3 

3 

5 
3 

5 
6 

4 

3 

4 

4 

3 

3 
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©John F. Rider CHASSIS CT331, 2, 3, 4, 5, 6, 7, 8, 9, 340, 1, 2, 3, 4, 5, 6, 7, 8, 9, 350, 1, 2, 3, 4, 5, 6, 7, Late 105 Series 
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PART II 

PARTS, IDENTIFICATION 

V204 
VID. DEI 1203  T202 0 c' T201 ca 
SI AF- 1F o o o 

3RD VID ® 2ND vi, G 1 sr VID. 
25 5 MC I- F 23 4 MC I- F 25.3 MC I - F 

VI D. AMP 

LIMITER 

V101 

0 0 0 0 0 

DAMPER 
V404 

o 

H V REGT 

V403 

V202 0 V201 

VERT. OUTPUT 
V304 

AGG V301 

o 

4 5MG  

VERT MV 

1301 

VERT. 
OUTPUT \. 

6V6GT 

T402 
HOR.OUTPUT 

EtHV TRANS 

AUDIO 
OUTPUT 

TOP VIEW OF CHASSIS 

FIGURE 2 
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L401 HORIZONTAL SIZE 

JIOi SPEAKER SOCKET 

L402 HORIZ. LINEARITY 

C4068 HORIZ. LOCK 
C406A HORIZ. DRIVE ALL EXCEPT LATE-J SK" 

R3I3 VERTICAL HEIGHT 
"A 8 8' ONLY R401 HORIZONTAL HOLD «ALL OTHERS' 

R3I8 VERT. LINEARITY 

J201 COLOR CONVERTER OUTPUT 

R3I I VERTICAL HOLD 
*A 8 8' ONLY 

R313 VERTICAL HEIGHT " ALL 
OTHERS. 

1. Plug the receiver into the AC outlet. 

2. Turn the receiver on by turning the PIC-

TURE OFF-ON control to the right about V2 
turn. 

3. Adjust the BRIGHTNESS control for suit-

able picture brilliance. If no light appears, it 

may be limited by incorrect adjustment of the 

ion trap. Adjustment of this trap is as fol-
lows: 

o 0 

V402 

6806GT HORIZONTAL OUTPUT 

O 
T401 C A 
FIORIZ. 
OSO. I.P. TRANS.   

V401 
140RIZ OSG. 0G 00\* 

6 SN7OT 

O 

4L-

O 

o 
C415 

CD 

o 

V404 TI 01 

DISC. ("--" 6W4 TRANS. DAMPER 4.6 MG 
0 0 00 Oviol 

NORM. AFC 

O 

T501 
POWER 

TRANSFORMER 

6AU6 

LIMITER 

6SN TOT 
0 0 o () SYNC AMP 0 0 0 0 SYNC CLIPPER 

O 

00 
000 
000 
000 
nn  

0 V 0.. IO2 o 
II/ e--N 
,;.4434 1,, DISC. (_,..,03 AU e ire, I 1ST DIO 0 

0 

V103 6 AUDIO V6OT 
OUTPUT O 

O 

G. 0 G1301 
e 

0 0 0 

00 
o 

o 

5  — 6AU6 AOO 
V205 ° V301 

• 

6O1116 VIDEO MAP 
1204 
4.5 MC 

NOISE INV. SYNC> SER 

0 0 0 0 
o 

oo 0 / I 

0 

V202 uj V201 

SCSI 

6W0 VERT. 
OUTPUT 

VID DEI ro . 3RD VID. IF<> 2ND VIDA, <> 1ST VID. IF 
IsT AF- IF 1203 CD T202 OC) 1201 C O 

25.5 MO 23.4 MC 26.3 MC 

PART III 

OPERATION AND INSTALLATION 
Turn the brightness control fully clockwise 

and adjust the ion trap until light appears on 

the screen. Reduce the brilliance to a point 

near extinction by turning the brightness con-

trol counter-clockwise. Readjust the ion trap 

for maximum brilliance. 

BOTTOM VIEW OF CHASSIS 

FIGURE 3 
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4. Turn the CHANNEL SELECTOR to the de-
sired channel number. 

5. Adjust the FINE TUNING control for best 
picture quality. Do not tune for loudest sound 

o o 
as a distorted picture may result. 

It may be necessary to reduce the brilliance 

still further and readjust the ion trap for 
maximum brilliance. 

The final adjustment should now be made for 
maximum brightness with the brightness con-

trol in full clockwise position. 

6. Adjust the PICTURE control for the proper 

degree of black, gray and white. With the 

brilliance at a point near extinction advance 

the control until sufficient picture detail ap-

pears without over-shading the light areas of 
the picture. 

7. Adjust the VERTICAL HOLD control so the 
picture holds in vertical sync. If the picture 

rolls up or down, turn the control knob so the 

roll is downward, then turn it in the opposite 

direction until the picture locks in frame. 

8. If the picture pulls out of horizontal sync, it 

can be brought back by adjustment of the 
HORIZONTAL HOLD control. 

9. Adjust the FOCUS control so the lines mak-

ing up the raster are clear and distinct. 

10. Adjust the HEIGHT and VERTICAL LINE-

ARITY controls so the picture just fills the 

mask and the linearity is uniform from top to 

bottom. Adjustment of either the vertical 

hold, vertical linearity or vertical height con-

trols will slightly affect the other controls and 

readjustments may be necessary. 

11. Adjust the HORIZONTAL DRIVE trimmer 

for the most drive consistent with good line-

arity. Turn it to the point where compression 

at the middle of the picture occurs, and then 
reduce it slightly. 

12. Adjust the HORIZONTAL LINEARITY 

control for the most linear picture. Caution: 

There may be two positions of the slug which 
seem to provide horizontal linearity. Use the 
one which places the slug nearest all the 
way in. 

13. Adjust the HORIZONTAL SIZE slug for 
proper width. 

14. HORIZONTAL and VERTICAL CENTER-

ING of the picture is accomplished by mov-

ing the centering lever on the front side of 

the focus magnet. Readjustment of the ion 

trap may be necessary after this plate has 

been adjusted. On receivers using electro-

static focus picture tubes, HORIZONTAL 

and VERTICAL CENTERING is accom-

plished by adjusting the CENTERING DE-
VICE located on the neck of the tube imme-

diately behind the deflection coil. Properly 

adjusted, the ears of the CENTERING DE-

VICE will be to the right side when facing 

the back of the unit. 

15. If it is necessary to make any large adjust-

ments (greater than a fraction of a turn) of 

the horizontal drive trimmer, a check should 

be made of the range of the horizontal hold 

control. The following sequence should be 

used. 

a. Rotate the horizontal hold control fully 

clockwise and the picture should show a 

vertical blanking bar just emerging from 

the left side. 

b. Rotate the horizontal hold control full 

counter-clockwise. The picture should re-

main in sync. C
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CHASSIS 105 Series, Late 

c. Switch off channel and then back on chan-

nel. Picture may come in immediately or 

diagonal bars may appear. 

d. If diagonal bars are present, turn the 

horizontal hold control clockwise slowly. 

The number of diagonal bars will reduce, 

and after three bars are reached a slight 

additional rotation of the control in a clock-

wise direction should result in the picture 

locking in sync. If the picture does not 

lock in until after two bars are reached, 

the horizontal lock trimmer needs to be 

adjusted. When less than two bars are pres-

ent, adjust the trimmer slightly in a coun-

ter-clockwise direction. In the J and K ver-

sions, the LOCK trimmer was replaced with 

a fixed capacitor. 

e. After making this adjustment check the 

pull in range again. With the horizontal 

hold control full counter-clockwise, switch 
off channel then back on. If diagonal bars 

appear, rotate the hold control clockwise 

slowly. The picture should lock in sync, 

with a slight rotation of the control, after 

three bars are reached. If necessary repeat 
the lock trimmer adjustment and then check 

until correct adjustment is attained. If this 
condition can not be obtained, check hori-

zontal alignment, as outlined in alignment 

section. 
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FIGURE 4 

PICTURE TUBE ADJUSTMENTS 

Note—On sets with electrostatic focus picture 

tubes, the focus coil is omitted. Focusing is ac-

complished by adjusting the focus control on rear 

apron of chassis and to the left of the high volt-

age compartment. 

PART IV 

CIRCUIT DESCRIPTION 

R-F TUNER 
The R-F tuner is a separate assembly and 

mounts at the right front of the receiver. It con-

sists of an R-F amplifier V1 (6BC5) and mixer-

oscillator V2 ( 12AT7). A 12-position channel se-

lector rotary switch is used with a concentric 

shaft which operates the variable dielectric type 

fine tuner. For ease of alignment, inductances, ad-

justable by bending or spreading, are provided on 

every channel. 

The antenna input transformer Ti is designed 

for optimum antenna coupling on all channels 

(2-13). An electrostatic shield is used between the 

primary and secondary to reduce the amount of 

man-made interference appearing on the R-F grid. 

As shown in the schematic, Fig. 10 the secondary 

of the antenna transformer Ti is tuned for each 

channel by shunting it with the proper value of 

inductance ( Si, Section 4) to make it resonate 

with the R-F tube V1 (6BC5) input capacity. 

Tuning of the R-F plate and mixer grid is ac-

complished by wafer sections 3 and 2, which are 

identical to the R-F grid wafer and have similar 

series strings of channel coils associated with 

them to resonate with the R-F plate capacity and 

mixer grid capacity, respectively. Coupling ca-

pacitors C7, C9, and C10 connected between ap-

propriate points on the R-F plate and mixer grid 

coil strings provide the necessary coupling for the 
proper bandpass on all channels. Shields between 

the R-F grid, R-F plate, and mixer grid wafers 

reduce stray coupling. 

The triode mixer V2A (V212AT7) is used be-

cause of its low noise characteristic. The triode 

mixer also has relatively low plate resistance 

compared to a pentode so that it furnishes a large 

portion of the damping needed for proper band-

width in the mixer plate—I-F grid circuit. The 

mixer coil L4 is connected in series between the 

converter plate and 1st I-F grid to prevent the 

oscillator voltage appearing on the mixer plate 

from getting to the 1st I-F grid capacity in series. 

C22 ( 10 mmf.) eliminates the high channel mixer 

regeneration due to resonance of the lead from 

the mixer plate to the I-F coil L4 with the total 
stray and tube capacities. A test point is provided 

in the mixer grid circuit ( junction of R14 and 

R6), to which a scope may be connected for ob-

serving the R-F band-pass curves. This is ground-

ed when not in use in order to provide a short 

enough time constant to avoid white noise under 

very strong impulse noise conditions. 

The local oscillator V2B ( 1/212AT7) is of the 

Colpitts type. The circuit is conventional with 

the inductance ( Si, Section 1) connected from 

grid to plate. Series coil switching is used for 

ease of alignment and wafer assembly. A variable 

dielectric type fine tuner ( C19) is used. The tun-

ing range obtained is about 4 mc on Channel 13 

and 2 mc on Channel 2. 

To reduce high band radiation from the main 

TV chassis, the choke L7 was added in the output 

lead to the 1st I-F tube grid and the tuner chassis 

was connected to the main chassis only at the 

tuner rear apron. To reduce high and low band 

radiation from the antenna, the tuner shield cover 

was shortened so that it extends only to the shield 

partition located between the R-F grid and plate 

switch wafers. To reduce all types of radiation, a 

metal shield to cover the fine tuning assembly, and 

an additional outside shield cover were added. 

This, in conjunction with the walls of the tuner 

well in the main TV chassis, provides a complete 

additional enclosure around the tuner. The shield 

is grounded at a number of points on the main TV 

chassis. 

VIDEO I-F 

The picture I-F amplifier consists of four sin-

gle tuned circuits, stagger tuned to specific fre-

quencies. Series tuning is used between the mixer 

plate and first I-F grid in order to reduce the 

amount of oscillator voltage appearing on the first 

I-F grid. Bifilar coils are used in the 1st and 2nd 

I-F stages, whereas a more conventional inter-

stage coil is used to couple the 3rd I-F to the 

detector stage. The first and second I-F stages 

are stacked with AGC applied to the 1st I-F only. 

Because of the stacking arrangement the second 

I-F bias change will be proportional to the ap-

plied bias. The 3rd I-F and detector are also 

stacked. See power distribution block diagram, 

Figure 5. 

The use of Bifilar coils provides the necessary 
low impedance in the grid and plate circuits of 

the three stages so that I-F bias is not developed 

by noise pulses that are of sufficient amplitude 

to draw grid current. L206 (36 microhenries), 

wound on the 18K converter circuit load resistor, 

provides a low impedance in the 1st I-F grid re-

turn. 

In the 1st and 2nd I-F stages, V201 and V202, 

6CB6 tubes are used to provide maximum stable 

gain. To compensate for variation in input ca-

pacity with change of gain, the cathode resistors 

R203 and R207 (47 ohms) are un-bypassed. A 6BC5 

(V203) is used in the 3rd video I-F stage, and 

since this stage is not provided with gain control, 

the cathode is bypassed. 

VIDEO DETECTOR AND 1ST SOUND I-F 

Detection is accomplished by the diode action of 

the grid and cathode of V204. The 4.5 mc com-

ponent is recovered from the plate of the tube 

after amplification. The video component is re-

covered at the detector load. The effect is identi-

cal to having a diode directly coupled to a pentode. 

However, since the grid and cathode of the pen-

tode act as a detector and produce the same results, 

the diode is eliminated. 

The video frequency voltage developed across 

the diode load resistor ( R213) is of negative po-

larity. This signal is amplified by the direct 

coupled video amplifier V205, (6CB6), and cou-

pled to the kinescope. In order to obtain the prop-

er video response, the total stray and circuit ca-

pacity had to be kept to a minimum. It was for 

this reason that the 3rd video I-F coil had to be 

modified, since a standard Bifilar coil would con-

tribute about 70 mmf. of capacity. L203, L201, 
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and R213 provide the necessary peaking for the 
video amplifier, whereas C208 and L201 are so ad-

justed as to resonate at 4.5 mc, thus attenuating 

the 4.5 mc beat at the video amplifier and increas-

ing the amplitude of the 4.5 mc carrier to the 1st 

Sound I-F amplifier. L202 (an R-F choke) and 
C207 attenuate the I-F carrier and its components. 

The 4.5 mc FM modulated carrier generated in 
the diode action is amplified and transformer cou-

pled through T-204 to the sound limiter V101, 

(6AU6). A double tuned circuit is used to provide 
good selectivity since a large portion of the de-

modulated video frequencies also exist in the plate 
circuit. 

SOUND LIMITER AND DISCRIMINATOR 

The sound limiter V101 (6AU6) is stacked with 

the sync amplifier V302A, sync clipper V302B, 

sync separator V301B and the R-F screen. This 

portion of the stacked arrangement is possible be-

cause of the relatively constant plate current char-
acteristic of the sound limiter. 

The limiter was designed 

limiting and grid limiting. 

complished by using a low 

on the basis of plate 

Plate limiting is ac-

screen potential and 

grid limiting is obtained by using grid leak bias. 

In this combination, the tube initially has zero 

bias with no signal at the grid. As soon as a signal 

is applied, the grid is driven slightly positive and 

charges C101 ( 56 mmf.). The capacitor attempts to 

discharge through R101 (220K), but due to the 

relatively long time constant, the discharge will 

occur slowly. Because of the current flow through 

R101, a voltage is developed, with the grid be-

coming negative. This bias varies with the am-

plitude of the incoming signal, in this way tend-

ing to keep the plate current constant within wide 

limits of input voltage. 

Since substantially no AM rejection exists be-

low the threshold of limiting, the circuit para-

meters were adjusted so that limiting occurs when 

the developed bias is approximately 1.2 V. across 

R101. Because of this action of the limiter, there 

is an F-M signal of constant amplitude applied to 

the discriminator transformer T101. 

The 4.5 mc discriminator circuit uses the diodes 

(No. 1 and No. 2) section of V102A (726T8) for 

detection. The discriminator is used because of the 

relative greater gain over the ratio detector. How-

ever, unlike the ratio detector, the discriminator 

is sensitive to both amplitude and frequency mod-

ulation. The AM output is zero at center fre-

quency and is proportional to the frequency de-
viation from balance, but with limiter action, sup-

pression of AM to either side of center frequency 
is accomplished. 

The DC load for the discriminator is composed 

of R102 and R107. The audio output is modified 
by R108 and C106, the de-emphasis network; then 

coupled to the grid of the 1st audio amplifier 
V102B (''26T8). 

AUDIO AMPLIFIER 

The audio amplifier is a two-stage amplifier 

using V26T8, (V102A) and 6V6, (V103). The tri-

ode in the 6T8 gives comparatively high gain. 

This makes it possible to use inverse feedback. 

The feedback is from the voice coil winding of 

the audio output transformer to the cathode of 

the 1st AF amplifier. By this method, the dis-

tortions introduced by V102, V103 and T102 can 
be greatly reduced. Such a connection also gives 
better speaker damping. 

VIDEO AMPLIFIER 

In addition to the notes on the detector, as 

given in the paragraph on the video detector and 

1st sound I-F, the 4.5 mc trap serves to greatly 

reduce the amount of inter-carrier beat that may 

be present in the signal. As far as the video signal 

is concerned, the detector is compensated to ap-

proximately 4 mc. This is more than necessary, 

but is done for the reasons stated in the para-

graph on the video detector and sound I-F. 

The detector is DC coupled to the video am-

plifier V205, (6CB6). The DC level is retained 

for better picture quality, and AGC reference. The 

video amplifier is compensated for 3 mc response, 

this being the definition obtainable from the I-F. 

The video amplifier is AC coupled to the kine-

scope. The coupling time constant is long enough 

that vertical shading is minimized. 

An external color converter connection is pro-

vided. It is connected to the cathode of the video 

amplifier and takes advantage of the cathode fol-

lower action when the contrast control is set to 

minimum. 

NOISE INVERTER 

The noise inverter, one half 12AX7 (V301A), is 

a grounded grid amplifier that forms a parallel 

signal path around the video amplifier tube. Since 

it is cathode driven, the noise inverter signal out-

put is in phase with the detector signal while the 

video amplifier output is 180° out of phase. 

The signals from these two sources are applied 

to common load resistors. For sync circuits, the 

gain through the noise inverter, due to its plate 

load (R215 and R218), is greater than that through 

the video amplifier plate load (R218), resulting 

in driving the noise into the white region and 
leaving the sync pulses free of noise bursts. This 

will result in a minor amount of low amplitude 

white noise in the picture. The noise inverter is 

biased beyond cutoff, enabling it to conduct only 

on noise signals which exceed the sync tips at the 
detector. 

Bias for the noise inverter is obtained from the 

grid bias voltage of the horizontal output tube 

by means of a voltage divider in the output tube 

grid return. A filter network, R320 and C302, re-

moves the horizontal sawtooth that exists in this 

circuit. Since bias on the horizontal output tube 

is determined by the signal amplitude on its grid. 

the horizontal drive control (C406) will affect the 

bias voltage of the noise inverter. The voltage 

divider has been set up to avoid any difficulty 

with the noise inverter when the horizontal drive 

is correctly adjusted. 

AGC 

The 105 chassis uses keyed AGC. Since peak 

type of AGC references on the sync tips only, 

it would be highly desirable to make the AGC 

system inoperative during the interval of time 

between sync pulses. This is accomplished by sup-

plying a pulse from the horizontal output sys-

tem to the plate of the AGC tube V206 (6AU6). 

The time constants used in this system are very 

short. This makes it very adaptable to reducing 

airplane flutter. A series fed pulse to the AGC 

amplifier was chosen because of the ease of fil-

tering the derived AGC voltage. A more rapidly 

acting AGC is therefore possible. 

The R-F AGC voltage is considerably delayed 

to reduce the medium signal noise content of 

the picture. The I-F gain is high enough that 

it is at the threshold of the noise level of the 

converter. If R-F and I-F bias were always equal, 

then the converter noise would appear in the pic-

ture at considerably higher signal level than 

necessary. To prevent this, the R-F bias is de-

layed until the I-F gain is reduced to where no 

converter noise appears in the picture. At this 

level the R-F bias starts increasing at a rate faster 

than the I-F bias. The result is that the R-F and 
I-F bias are equal at approximately —5.5 volts. 

This gives the set its best strong signal handling 

capabilities. At full sensitivity the noise at the 

R-F input masks out the converter noise. 

The threshold of the R-F bias is adjusted so 

that when it has increased to —0.5V, the I-F 

bias is in the order of —2.7 to —3.0 volts. The 

crossover of R-F and I-F biases is approximately 

—5.5 volts. The R-F amplifier grid to cathode is 

used as a clamp for R-F bias delay in the AGC 

system. 

The double time constant filtering, formed by 

C213, C214 and R212 at the AGC plate, is for 

eliminating a low frequency transient in the AGC 

bus following the vertical sync pulse. 

SYNC SEPARATORS 

The sync separators consist of three triode sec-

tions, one half 12A X7 (V301B) and a 6SN7 

(V302A, V302B), which are, sync separator, sync 

amplifier, and sync clipper, respectively. 

The grid of the sync separator has a double 

time constant (R304, C309, and R302, C303) that 

provides a faster recovery time under noise con-

ditions. Having grid leak biasing, the sync sep-

arator will only accept a certain peak to peak 

portion of the positive peak of the signal. At low 

contrast levels this includes some of the video 

signal; therefore, another stage of separation is 

required. The first stage inverts the signal, mak-

ing it necessary to cathode drive the sync ampli-

fier, which operates in much the same manner as 

the sync separator. The sync tip amplitude, in 

particular the vertical serrated pulses, have be-

come quite irregular due to successive stages of 

amplification, making it necessary to have another 

stage which will level off this side of the sync 

signal. A negative signal fed to the grid of the 

sync clipper accomplishes this purpose, and sup-

plies a negative sync signal at the cathode for 

the vertical multivibrator and a positive sync 

signal at the plate for the horizontal AFC. 
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VERTICAL SWEEP OSCILLATOR 

The vertical sweep oscillator V303 is a cross-

coupled multivibrator. In the A and B versions a 

bridged T filter is used for feed back coupling 

to the grid of the first tube. This filter removes 

horizontal frequencies which would prevent 

proper interlace. Later versions have the bridged 
T network eliminated. The output is taken from 

the plate of the second triode. Trapezoidal wave 

shape is obtained by the peaking circuit composed 

of C307 and R315, and R316 in A and B versions. 

The resistance of the peaking circuit is divided to 
obtain retrace blanking for the kinescope. All 

other versions use C307 and R315 for peaking. The 

multivibrator circuit feeds the 6W6GT vertical 

output tube V304. 

HORIZONTAL OSCILLATOR AND 

FREQUENCY CONTROL 

The horizontal oscillator, discharge, and AFC 
circuits utilize a double triode tube 6SN7, (V401). 

The frequency of the blocking oscillator, V401B, 

can be adjusted by the top slug of T401. The fre-

quency of oscillation is stabilized by a tuned cir-

cuit. The inductance for the tuned circuit is in 

T401 and the capacitor is C407. The generated 

sawtooth reaches the grid of the output tube 

V402 through the capacity divider C410-C406. The 
latter, marked horizontal drive, is variable and 

controls the amount of drive on the grid of V402 

(6BQ6). This adjustment will affect the hori-

zontal linearity, high voltage, and noise inverter 

tube bias. 

Synchronization is accomplished by means of 

the AFC, V401A, as follows: A complex wave con-

sisting of the sync pulse and a parabola is fed to 

the grid of this triode. The sync pulse rides at 

the peak of the complex wave. The tube is biased 

from the oscillator grid to such a value that plate 

current flows only during the positive peak por-

tions of the complex wave. A portion of the 

cathode voltage is applied to the oscillator grid. 

Its magnitude affects the frequency of the oscil-

lator in such a way as to automatically lock it in 

synchronism. 

The plate voltage for the AFC as supplied 

through R412, R402, and R401, is obtained from 

the boost supply. This is to neutralize the hori-

zontal oscillator frequency change due to the in-

herent regulation characteristics of the boost volt-

age at different brightness levels. 

HORIZONTAL OUTPUT AND DAMPER 

The function of the horizontal output tube V402 

is to supply sufficient current of the proper wave-

form to the horizontal deflection coils to provide 

horizontal scanning for the kinescope. The func-

tion of the damper tube, V404, (6W4) is to stop 

oscillation of components at certain times and 

thus help provide a linear trace. Other functions 

of this circuit are to provide a high amplitude 

pulse for high voltage and to recover a good part 

of the energy in the system. The energy recovery 
appears in the form of a boost voltage at the 

damper cathode. 

The inductance and distributed capacity of the 

system are controlled so that the self-resonant 

frequency will be in the order of 72 KC so that 

the retrace time will be sufficiently short. 

THE RECTIFIED HIGH VOLTAGE 

SUPPLY 

The high voltage is supplied by part of the 

energy stored in the horizontal system. When 

the 6I3Q6 plate current is cut off by the hori-

zontal sawtooth, a high positive pulse of voltage 

appears on the tertiary of T402 due to the rapidly 

collapsing field in the system. This high positive 

pulse is rectified by the high voltage rectifier 

V403 ( 1B3). This pulse charges the H. V. con-

denser C415. This condenser is returned to the 

plate of the damper tube so that the negative 
pulse that exists there simultaneously with the 

tertiary pulse will add to the available high volt-

age. This added high voltage is approximately 

1500 V. The total high voltage applied to the 

picture tube is 14 KV. 

The filament power is obtained from a one-turn 

coil around the horizontal output transformer 

core. Width is controlled by L401 and linearity 

is controlled mainly by L402; the drive control 

influences linearity to some extent. 

The capacitor and resistor in series across the 

upper half of the horizontal deflection coils can-

cel out the crosstalk transients. The resistor in 

series with the capacitor makes the value of the 

capacitor less critical. The resistors across the 

vertical windings damp out vertical transients. 

LOW VOLTAGE SUPPLY 

The low voltage power supply provides the fila-

ment and plate voltages for the receiver. A 5U4G 

(V501) rectifier tube is used to supply 290 volts 

DC input to the filter at approximately 230 ma. 

The power transformer has two 6.3 volt filament 

windings. One winding is grounded and supplies 

11.4 amperes for all of the tubes except V202, 

V203, and V206. These three tubes are supplied by 

the second winding and draw 0.9 amperes. This 

winding is connected to the 140 volt bus so that 

the filament to cathode rating of the three tubes 

is not exceeded. 

no , +285V. 

35 MF 

1350V 

A-F 
OUTPUT 

2O 201IF 
350V. 

• 

2ND 
V I-F 

ST 
V. -F 

"VV.\+250V 

30 
V. -F 

1ST 
AF I- F 

_I§mF 
250V. 

FOCUSING 
Both permanent magnet and electrostatic fo-

cusing is employed in this series. On chassis hav-

ing the permanent magnet focus unit, there is a 

centering plate on the front of the focus unit and a 

focus adjusting screw on the rear. Adjustment 

of the focus adjusting screw varies the flux dens-

ity through which the electron beam passes. Ion 

trap and centering adjustments may be required 

after the beam is properly focused. The electro-

static focused units vary from the above in that the 

focus control is a potentiometer located on the 

rear apron of the chassis and centering is ac-
complished by means of a centering device lo-

cated on the neck of the tube between the deflec-

tion coil and ion trap. 

65 MEE-
50V. -r 

I NOR.   
OUTPUT 

NOR. 
DAMPER 

13+ BOOST 

NOR. OSC. 
S A.F. C. 

VERT 
M v. 

_T1OMF 

T450V. 

VERT. 
OUTPUT 

H. V. 
RECT. 

+21 V. 

30 MF 

T350 V 

5 Md_ 

3501 

VIDEO 
AMP 

NO SE 
INV. 

1ST A-F 
AMP 

_L 

A.G.C. 

POWER DISTRIBUTION BLOCK DIAGRAM 

FIGURE 5 

210V 

210V 
210V. 

Esc 
LIMITER 

+85V 

..130MF 

T350V 
• 

ESG 613C5) 

R-F AMP. 
PLATE) 
MIXER 
OSC.  

SYNC. 
SEP 

SYNC. 
AMP 

SYNC. 
CLIP 

X
0
A
V
N
O
V
W
 

© John P. Rider 



PART V 

ALIGNMENT 

HORIZONTAL AFC 

Horizontal frequency adjustment (T401 top 
slug). 

1. Short out Terminals C-D of horizontal os-

cillator and AFC transformer. Set horizontal 
lock ( if used) and horizontal drive trimmers 
1 2 turn from tight. 

2. Turn horizontal hold control full clockwise, 

and adjust frequency slug ( top of T401) until 
picture locks in. 

3. Before further frequency adjustments are 

made, set up horizontal width and horizontal 
linearity, making any final adjustment neces-

sary to horizontal drive trimmer. If the hori-

zontal drive trimmer is changed at any time, 

the frequency adjustment will have to be 
checked. 

Horizontal Oscillator waveform adjustment, 
(T401 bottom slug). 

1. Remove short from terminals C-D of T401. 

2. Connect oscilloscope, through series capaci-

tor of approximately 15 mmf, to terminal 

C of T401. The pattern should be a sine 

wave, superimposed on a sawtooth. Adjust 

bottom slug of T109 for proper waveform, 

i.e. peak of sawtooth and sine waves should 
be nearly equal. 

3. Remove the oscilloscope from T109. Turn 
the "horizontal hold" control full clockwise. 

Adjust frequency slug (top of T401) until 
picture is just out of sync. as indicated by 

blanking bar appearing at left of picture. 
Back off frequency slug slightly until picture 

again locks in sync. This adjustment is made 
with BRIGHTNESS control in full clock-
wise position. 

VIDEO I-F ALIGNMENT 

Test equipment needed: 

A.M. Signal generator 21.25 to 25.75 MC 

Sweep Generator 

Cathode Ray Oscilloscope 

Electronic Voltmeter 

1. A low impedance voltage source, such as a 

tapped "C" battery must be used to apply 

fixed bias during alignment. Connect -1.5 

volts to the R-F AGC bus and -4.5 volts to 

the I-F AGC bus. It is not necessary to re-
move the AGC tube during alignment. 

2. Connect modulated signal generator to con-
vertor grid wafer- through hole in tuner 
shield. 

3. Connect scope or VTVM across detector load 

resistor ( R213). The scope is preferable as 
overload is more easily detected. 

4. Tune the signal generator to the following 
frequencies and adjust the corresponding 

slugs for maximum indication. 

Frequency 
23.1 MC 

25.3 MC 

23.4 MC 

25.5 MC 

Adjust 
Converter Coil 

(T201) 1st I-F 

(T202) 2nd I-F 

(T203) 3rd I-F 

5. Remove signal generator and connect sweep 
generator to antenna terminals through 

proper impedance matching network, see 

Figure 6. Loosely couple marker generator to 
I-F chassis. 

50 OHM 
SWEEP CABLE 

120 

50 

120 

ANT. 

ANTENNA IMPEDANCE MATCHING NET 

FIGURE 6 

6. Tune sweep generator and television chassis 
to channel 6. 

7. Retouch I-F coils if necessary for proper 
curve as shown on following page. 

10% SLOPE 

& TILT LIMIT 

NOMINAL 

10% VALLEY LIMIT 

X 0 

22.75mc. 

21.25mc. 

3mc. 

X2 

OVERALL I-F CURVE 

FIGURE 7 

25.75mc. 

NOTE: The converter (23.1 mc) will have most 

effect on the low frequency side of the curve, the 

1st I-F transformer (25.3 mc) on the high fre-

quency side. Tilt may be corrected by adjusting 

the 2nd or 3rd I-F transformer. Proper position-

ing of the markers is important, as no traps are 
used. 

SOUND I-F ALIGNMENT 

1. Connect VTVM through 1 meg. isolating re-

sistor, across R101 (220K) limiter grid re-

sistor. CAUTION: Case of VTVM will be 

at +85 volts. 

2. Connect 4.5 MC signal to pin 1 (V204) and 

chassis ground. 

3. Adjust primary (top slug) and secondary 

(bottom slug) of T204, for maximum reading. 

Keep output of signal generator low, so that 

this maximum reading does not exceed -5 

volts. 

4. Remove VTVM and connect from junction of 

R108 and C106 to ground. 

5. Adjust primary (bottom slug) of T101 dis-

criminator transformer for maximum output, 

and secondary (top slug) for zero reading. 

NOTE: For accurate alignment do not 

change level of signal input after 

Step 3 above. Discriminator adjust-

ments should be repeated until no 

improvement can be made. 

OSCILLATOR ALIGNMENT 

Oscillator alignment should be made only when 

the fine tuning control tunes in the extreme clock-

wise or counter-clockwise position, or if it will 
not tune at all within its tuning range. 

TOUCH UP OSCILLATOR ALIGNMENT 

If some channels do not tune at all, or not near 

enough to the center of the fine tuning range, 

adjust the oscillator trimmer for the best com-

promise tuning on all channels. If, for example all 

channels tune near one side of the control, ad-

justment of the trimmer will bring them all near 

the center. However if some channels tune near 

one end and others tune at the other end of the 

control, adjustment will move some to the center 

and move the others beyond the range of the con-

trol. In this case the oscillator coils will have to 

be adjusted individually as follows: 

COMPLETE OSCILLATOR ALIGNMENT 

Connect a sweep generator to the antenna termi-

nals of the receiver. Connect an unmodulated sig-

nal generator to the antenna terminals and tune 

it to the channel 13 video carrier frequency. TV 

signals may be used. 

Loosely couple an unmodulated signal generator 

to the first I-F grid and tune it to 25.75 MC. Con-

nect an oscilloscope across the video detector load 

resistor through a 10K ohm resistor. 

Turn on the receiver and set the vernier to the 

mid range position. When the receiver has warmed 

up, if there are two markers on the scope, de-

termine which rotation of the vernier causes the 

markers to move closer together. If it is clock-

wise, reset the vernier to the midrange position 

and close the channel 13 oscillator coil. If it is 

counter-clockwise open the coil. Adjust for a zero 

beat. The channel 13 coil moves all high band 

channels. The channel 6 coil moves all low band 

channels. 

Tune the sweep generator to channel 12. The 

signal generator to the channel 12 video carrier 

frequency. Set channel selector to 12. Adjust the 

channel 12 oscillator coil for a zero beat of the 

markers. 

Repeat the procedure for channels 11 through 

2. Recheck channels 13 through 7. The high chan-

nel coils are adjusted by moving them up or down 

and the low channel coils by spreading or pushing 

together. L
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TV CHANNEL FREQUENCIES 

Channel Band Width Picture 
No. (MC) Carrier 

2 54-60 52.25 

3 60-66 61.25 

4 66-72 67.25 

5 76-82 77.25 

6 82-88 83.25 

7 174-180 175.25 

8 180-186 181.25 

9 186-192 187.25 

10 192-198 193.25 

11 198-204 199.25 

12 204-210 205.25 

13 210-216 211.25 

Sound Local 
Carrier Oscillator 

59.75 

66.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

81 

87 

93 

103 

109 

201 

207 

213 

219 

225 

231 

237 

ANTENNA, R-F AMPLIFIER AND 
CONVERTER ALIGNMENT 

The desired pattern to be applied to the I-F 

amplifiers is the result of three variables. These 

three variables are the ANTENNA COIL (rear 

wafer), the R-F COIL (second wafer from rear) 

and the CONVERTER COIL (third wafer from 

rear). 

These coils must be very carefully adjusted 

with only a slight movement. It is imperative that 

the following sequence of adjustment is followed 

to obtain the desired pattern. Antenna coils first, 

R-F coils second, and the converter coil last. The 

R-F wafer has B- on it and should not be touched 

with the hand or a metal tool. Adjustment of the 

converter coil is critical. The oscillator coils 

(fourth wafer from rear) are properly adjusted 

and should not be touched. 

The R-F tuner has been properly aligned at the 

factory and should not require any additional ad-

justment except when tubes are replaced in the 

tuner. Proper selection of the replacement tube 

will eliminate the necessity of making these coil 

adjustments. Try several tubes while observing 

their effects on the pattern. Use the one that gives 

the desired pattern. It is important that the tuner 

cover be in place when observing the pattern. 

PART VI 

SERVICE INFORMATION 

HIGH VOLTAGE WARNING 

The danger accompanying shock is always pres-

ent when the receiver is operated outside the cabi-

net or when the rear cover is removed from the 

cabinet. Only a person familiar with the precau-

tions to be observed when working with high-

voltage equipment should service this receiver. 

CATHODE RAY TUBE HANDLING 

Shatterproof goggles and heavy gloves should 

be worn at all times when handling a cathode ray 

tube. The tube should not be handled in the vi-

cinity of any person not so equipped. When han-

dling the tube, always keep it away from the body. 

Due to the large surface area of the tube and 

the high vacuum contained within, more than ordi-

nary care is required to prevent shattering the 

tube. The large end of the bulb, particularly the 

rim of the viewing surface, must not be struck, 

scratched, or subjected to more than moderate 

pressure. If the tube binds during removal or 

replacement, determine the cause of the trouble. 

DO NOT FORCE THE TUBE. 

PICTURE TUBE REPLACEMENT 
(HORIZONTAL CHASSIS) 

If it becomes necessary to replace the picture 

tube, it should be done in the following manner. 

1. Remove the tube socket from the rear of the 

picture tube, then remove the ion trap. 

2. Remove the safety glass assembly by taking 

out the screws which hold the glass rail in 
position. 

3. Loosen the nuts that secure the tube strap 

over the rim of the tube, and remove the 
strap. 

4. Remove the high voltage anode connector 

and lift out the tube. 

5. Install the replacement picture tube being 

careful not to force the neck when inserting 

thru the deflection coil. 

6. Install the HV connector, replace the sup-

port strap, and fasten it down securely with 

the nuts removed in Step 3. 

7. Loosen the thumbscrew on top of the deflec-

tion yoke, so the yoke moves freely. Loosen 

the two hex-head screws on each side of the 

deflection yoke mounting bracket, and push 

the top section forward • until the rubber 

bumper fits against the bell of the tube, all 
the way around. Make sure tube face is 

vertical and neck of tube is parallel with 

chassis base. Then tighten the screws. Then 

press the deflection yoke forward as far as 

possible, and tighten the thumbscrew. 

8. Loosen the two screws which secure the fo-

cus magnet, and move it so the neck of the 

tube is properly centered in it. Then tighten 

the screws and adjust the ion trap. 

9. On chassis using "magnetic focus picture 

tubes" HORIZONTAL and VERTICAL 

CENTERING 3/4  of the picture is accom-

plished by moving the "centering device" on 

the front side of the focus magnet. Readjust-

ment of the ion trap may be necessary after 
this plate has been adjusted. 

On chassis using "electrostatic focus pic-

ture tubes", HORIZONTAL and VERTI-

CAL CENTERING is accomplished by ad-
justing the "centering ring" located on the 

neck of the tube behind the deflection coil. 

(VERTICAL CHASSIS) 

In models where the chassis is mounted in a 

vertical position, the following procedure is re-
commended. 

1. Remove the safety glass and mask assembly 

by taking out the screws which hold the glass 

rail in place. 

2. Lay the cabinet on its side on a clean piece of 

felt or other soft material, with the chassis 

side down. 

3. Remove the two metal wedges that brace the 

rim of the picture tube top and side. Two 

wood screws hold each in place. 

4. Two V4-20 screws secure each side of the 
chassis to the mounting rails of the cabinet. 

Remove these screws, and pull the chassis 

out of the cabinet. Proceed through steps 
1 to 9 in the preceding section. Then replace 

the chassis. 

REVISIONS 

A comparison of the schematic diagrams for the 

A & B and the C chassis will show that a number 

of components were rearranged in the vertical 

multivibrator circuit. This was done to reduce the 

number of components requiring close tolerances, 

thereby simplifying service problems. 

The vertical output stage was changed so that 

the 6W6 tube operates as a beam power tube rather 

than a triode as previously employed. This makes 

the selection of tubes less critical, as there are 

many 6W6's which will oscillate when triode con-

nected, resulting in alternate light and dark hori-

zontal bars on the screen. Two capacitors (C408 

and C410) were changed in value, so that proper 

adjustment of the associated controls would be 

nearer the center of their range. 

The "E" revision is similar to "C", with the 

following differences: R232 and R233 were added, 

and the value of C209 was changed to eliminate 

the possibility of intercarrier "buzz" and audio 

hum. R215 and R308 were changed to improve sync 

separation. 

A focus control has been added in the "D" re-

vision for use with electro-statically focused tubes. 

Otherwise, the circuit is the same as the " E". 

A tone control has been added to some chassis. 

When the tone control is installed at the left of 

the control panel, the "D" becomes an "H" and 

the "E" becomes an "F" 

On the J & K revisions, resistor R202 was 

changed to 8200 ohms. The horizontal lock trim-

mer C411 was changed from a variable to a fixed 

capacitor. R239 and C222 have been added to elimi-

nate vertical sweep modulation at maximum set-

tings of contrast and brilliance controls. R215 was 

changed in value to reduce twist at top of picture. 
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SERVICE HINTS 

Intercarrier Buzz 

ON THE 105 SERIES TV CHASSIS 

1. Check alignment of secondary (top slug) of 

discriminator transformer. Adjust for mini-

mum buzz on transmitted signal. 

2. Check 4.5 MC sound alignment as outlined 

in service manual. 

3. Check response curve on video I-F. Align if 
necessary. 

4. Buzz may be due to overmodulation at the 

transmitter. If more than one station is avail-
able, try all stations. Buzz on only one sta-

tion will confirm this condition. 

5. See revision "E", page 18. 

White Raster. No Picture or Sound 

I. Check AGC amplifier (6AU6). 

2. Check keyer coil and width coil. 

3. Check tuner and I-F tubes. 

Several tubes should be tried in the I-F 

amplifier. Because of the voltage stacking, 

these tubes must have nearly equal mutual 
conductances. 

4. Check video amplifier tube. 

Overall Focus 

1. Make sure proper ion trap is installed. 

20" and 21" magnetic focus tubes use part 
number 360492-2 or 4 (yellow dot). 

20" and 21" electrostatic focus tubes use part 

number 360492-5 or 6 (green dot). 

2. Check ion trap adjustment. Slight adjust-

ment may be necessary to obtain maximum 

brightness at full clockwise position of 
brightness control. 

3. Check focus adjustment. Adjust for best 

focus at normal brightness. 

A. On magnetic focus units the focus con-

trol is a screw-driver adjustment at the 

rear of the focus magnet. If good focus 

cannot be obtained, and picture changes 

position considerably with rotation of 

focus control, install a new focus magnet, 

part number 360504-1. 

B. On electrostatic focus units, the focus 

control is a potentiometer adjustment on 

the rear chassis apron. 

4. On magnetic focus tubes make sure the focus 

magnet is placed 1/4" to 3/8" in back of the 

deflection yoke. 

5. If poor overall focus is noted replace de-

flection yoke. Use part number 360526-1 as 
replacement. 

6. Try a picture tube which is known to give 

good focus in another instrument. 

Picture Resolution and Contrast 

1. Try known good tubes (6CB6) in I-F and 

video amplifiers. CAUTION: If it is neces-

sary to change tubes in the I-F amplifier, 

check the alignment. 

2. Check range of fine tuning control. 

The 4.5 mc. beat pattern should begin to 

appear in the picture at the left center of the 
fine tuning control range. If this cannot be 

accomplished, try adjusting the oscillator 
trimmer located on the front of the tuner. 

If further oscillator adjustment is necessary, 

proceed as outlined in the alignment instruc-
tions. 

3. Check I-F alignment. 

Background Noise 

1. To reduce background noise in picture, 

change R223 from 4.7 megohm to 3.9 megohm. 

2. Remove 10K ohm resistor, R231, in the 2nd 

I-F grid return. 

NOTE: R231 not used in A and B models. 

Vertical Sync 

1. In weak signal areas, R215 in AGC grid cir-

cuit should be 27K ohm. In some chassis 10K 

ohms has been used. 

2. If proper height and vertical linearity can-

not be attained without "foldover" at bottom 

of raster, replace vertical output transformer, 

part number 320060-1. 

Horizontal Sync 

1. If horizontal circuit will not stay in adjust-

ment. replace horizontal oscillator trans-

former, part number 360499-1. 

2. If horizontal drive adjustment appears too 

critical, or if horizontal and vertical sync 

"motorboats," install noise inverter bias con-

trol as shown. This control can be installed 

in place of "color converter" jack. 

V 301A 

BIM 

12 AX7 

R301 

CHANGE TO 
470K 

R303 R320 
7 CHANGE TO 

600K POT 
68K 680K 

C 302 
.22 MIAF 

V 402 

FIGURE 8 

Adjust "noise bias" control for most stable 

sync. 

3. Align horizontal oscillator and AFC. 

Signal Blocking ( Strong Signal Areas Only) 

1. If signal blocks when tuning from weak to 

strong signal check noise inverter bias. This 

should be approximately-11V, and may be 

raised by adjustment of the horizontal drive 

control or "noise bias" control if used. 

2. Replace V206, AGC amplifier tube. 

3. Blocking may be due to excessive grid cur-

rent in V203, the 3rd video I-F amplifier. 

This circuit may be modified as shown below. 

Detector load resistor, 2.6 
V. p/p, 'scope at 

30 c.p.s. 

T 203 

1203 

Grid of sync clipper, 25 
V. pp. 'scope at 30 c.p.s. 

Y +280V. 

ORIGINAL CIRCUIT 

FIGURE 9 

MODIFIED CIRCUIT 

FIGURE 10 

C205 R210 
180 

Cathode of sync clipper, 
2.5 V. p'p, 'scope at 

30 c.p.s. 
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Plate of sync clipper, 22 V. 
p/p, 'scope at 7875 c.p.s. 
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Grid of vertical output, 18 
V. p p, 'scope at 30 c.p.s. 

Plate of vertical output, 
750 V. p/p, 'scope at 

30 c.p.s. 

• 0 
Vertical retrace blanking, 
12 V. p/p, 'scope at 

30 c.p.s. 

Cathode of damper, 50 V. 
p, p, 'scope at 7875 c.p.s. 

Junction of C405 86 R409 
through capacitor, 25 V. 
p/p, 'scope at 7875 c.p.s. 

Output of horizontal line-
arity, 40 V. p/p, 'scope 

at 7875 c.p.s. 

Pin 5 (horizontal) output, 
140 V. p/p, 'scope at 

7875 c.p.s. 

(Yellow lead) deflection 
yoke, 120 V. p/p, 'scope 

at 30 c.p.s. 

Grid of 6BQ6, 55 V. p/p, 
'scope at 7875 c.p.s. 

A.G.C. plate, 450 V. p/p, 
'scope at 7875 c.p.s. 

WHY THE WAVEFORMS VARY 

Assuming normal operation of the television receiver, voltage 
waveforms often do not appear as shown. This is a function of 
the type of oscilloscope used, and its input cable. 

These waveforms are as reproduced on a Dumont 208B 
instrument but another, having greater or lesser frequency 
fidelity, may show a waveform quite different in shape and/or 
size. Therefore, the service technician must be familiar with his 
oscilloscope, must recognize its limitations and must make 
mental correction if waveforms do not appear to be "normal." 

The same logic applies to the measure of D-C voltages. Meas-

urements shown here are on an CA Voltohymist, Jr. and th 
use of a 20,000 ohm per volt ovement will indicate some D-
voltages to differ greatly from those shown. Again, logic an 
reasoning must be applied, realizing that in a high impedanc 
circuit, the indicated voltage will be less than the actual operat 
ing voltage. 

VOLTAGE CHART 105 SERIES J AND K SERIES 

Plate Screen Cathode Grid 

Tube 

No. 

Tube 

Type Function 

Pin 

No. Volts 

Pin 

No. Volts 

Pin 

No. Volts 

Pin 

No. Volts 

V-1 6BC5 R-F Ampl. 5 210 6 85 1 o 

V-2 12AT7 Mixer 

Osc. 

6 

1 

80 

170 

7 

2 —7* 

V-201 6CB6 1st Video I-F 5 130 6 130 2 .8 1 o 

V-202 6CB6 2nd Video I-F 5 275 6 275 2 135 1 135 

V-203 6BC5/6AG5 3rd Video I-F 5 280 6 280 2 85 7 140 1 140 

V-204 6AU6 Vid. Det. 1st 

Sound I-F 5 135 6 40 7 0 1 — .9f 

V-205 6CB6 Video Ampl. 5 140t 6 140t 2 0 1 —.9t 

V-206 6AU6 AGC Ampl. 5 —.4 6 415 7 210 1 170t 

V-207 See List Picture Tube Cap 14KV 10 400 11 100° 2 15 

V-101 6AU6 Limiter s 185 6 120 7 80 1 75 

V-102 6T8 Disc. 1st Audio 9 55 8 —.2 

V-103 6V6 Audio Output 3 240 4 265 8 16 5 0 

V-301 12AX7 Noise Inverter 

Sync. Sep. 

6 

1 

165 

78 

8 

3 

—.9 

0 

7 

2 

—11 

— 3f 

V-302 6SN7GT Sync. Ampl. 

Sync. Clipper 

5 

2 

20 

55 

6 

1 

3 

3.3 

4 

3 

0 

3.7 

V-303 6SN7GT Vertical MV 2 

5 

35 

30 

3 

6 

15t 

15t 

1 

4 
15f 

—12 

V-304 6W6GT Vert. Output 3 220 4 140 8 15t 5 0 

V-401 6SN7GT Hor. AFC 

Hor. OSC 

5 

2 

185t 

290 

6 

3 

—15 

0 

4 

1 

—35 

—90 

V-402 6BQ6GT Hor. Output Cap Do Not 4 
Measure 

150 8 0 5 —30 

V-403 1B3GT H. V. Rectifier Cap Do Not 

Measure 

2 14KV 

V-404 6W4GT Damper 5 Do Not 

Measure 

3 410 

*Varies with channel selector switch position. 

tVaries with control settings. 

Allowances for scope waveforms and D-C meter readings may 
be computed if all pertinent factors are known, but the experi-
enced technician makes mental correction and allowances to 
the end that high fidelity instruments are not required. 
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Ref. 
No. 

PARTS LIST FOR THE 105 SERIES 

DESCRIPTION 
Part 
No. 

T 101 Transformer, discriminator, 4.5 mc. 360512-1 

T 102 Transformer, audio output, omit on 

"without audio" 320063-1 

T 201 Transformer, 1st video I-F (J & K only) 360529-1 

Transformer, 1st video I-F, all others 360461-1 

T 202 Transformer, 2nd video I-F 360461-1 

T 203 Transformer, 3rd video I-F 360511-1 

T 204 Transformer, sound, 4.5 mc. 360519-1 

T 301 Transformer, V. 0. 320060-1 

T 401 Transformer, horizontal blocking oscillator 360499-1 

T 402 Transformer, H. V.   320061-1 

T 501 Transformer, power 300064-1 

L 201 Coil, peaking, blue-blue 360443-17 

L 202 Coil, peaking, black-black 360443-15 

L 203 Coil, peaking, violet 360443-6 

L 204 Coil, peaking, brown 360443-13 

L 205 Coil, peaking, green-green   360443-14 

L 206 Coil, peaking, white-white  360443-16 

L 301 Coil, deflection 360515-2 

L 301 Coil, deflection (side mounted chassis) 360516-1 

L 301 Coil, deflection (electrostatic focus tube)  360526-1 

L 401 Coil, keyer & horizontal size 360521-1 

L 402 Coil, horizontal linearity 360517-1 

L 501 Filter reactor 320058-1 

Focus magnet 360504-1 

Centering device (electrostatic focus tubes) 360525-1 

C 101 Capacitor, mica, 56 mmf, 500 V. 250179-79 

C 102 Capacitor, ceramic, dual, 4000 mmf, 450 V. 250195-2 

C 103 Capacitor, ceramic, 5000 mmf, 450 V. 250175-1 

C 104 Capacitor, ceramic, 5000 mmf, 450 V. 250175-1 

C 105 Capacitor, ceramic, 100 mmf, 450 V. 250207-46 

C 106 Capacitor, ceramic, 470 mmf, 500 V. 

(CT 350J, CT 351K only)  250206-5 

Capacitor, ceramic, 1000 mmf, 350 V., 

used on all except above 250088-46 

C 107 Capacitor, ceramic, .01 mfd, 450 V. 250175-2 

C 108 Capacitor, paper, .01 mfd, 600 V., 

omit on "without audio"   250201-7 

C 109 Capacitor, paper, . 01 mfd, 600 V., 

omit on "without audio" . 250201-7 

C 110 Capacitor, mica, 56 mmf, 500 V.   250159-79 

C 111 Capacitor, paper, .02 mfd, used with 

"radio tuner" only  250129-3 

Capacitor, ceramic, . 01 mfd, preferred 

replacement 250217-2 

C 112 Capacitor, paper, .0015 mfd, 400 V. 

(CT 350J, CT 351K only)   250211-2 

C 201 Capacitor, ceramic, 1500 mmf, 450 V. 250175-3 

C 202 Capacitor, dual, ceramic, 1500 mmf, 450 V. 250195-1 

C 203 Capacitor, ceramic, 5000 mmf, 450 V. 250175-1 

C 204 Capacitor, ceramic, dual, 1500 mmf, 450 V. 250195-1 

C 205 Capacitor, ceramic, 5000 mmf, 450 V.  250175-1 

C 206 Capacitor, ceramic, dual, 4000 mmf, 450 V. 250195-2 

C 207 Capacitor, ceramic, 10 mmf, 450 V..  250207-3 

C 208 Capacitor, ceramic, 12 mmf, + 5%, 450 V 250088-73 
C 209 Capacitor, ceramic, 5000 mmf, 450 V. 

(A, B & C only)  250175-1 

C 209A Capacitor, ceramic, dual, 4000 mmf, 450 V., 

in all except A. B & C 250195-2 

C 20913 Capacitor, ceramic, dual, 4000 mmf, 450 V., 

in all except A. B & C 250195-2 

Ref. 
No. DESCRIPTION 

C 210 Capacitor, paper, . 1 fd, 600 V.   

C 211 Capacitor, paper, . 22 mfd, 200 V.   

C 212 Capacitor, paper, . 1 mfd, 200 V. 

C 213 Capacitor, paper, .01 mfd, 600 V. 

C 214 Capacitor, paper, .047 mfd, 200 V. 

C 215 Capacitor, ceramic, 1500 mmf, 450 V. 

C 216 Capacitor, paper, .01 mfd, 600 V. 

C 217 Capacitor, paper, . 22 mfd, 400 V.   

C 218 Capacitor, ceramic, 1500 mmf, 450 V. 

C 219 Capacitor, ceramic, 1500 mmf, 450 V. 

C 222 Capacitor, ceramic, 220 mmf (J & K only) 

C 301 Capacitor, paper, . 047 mfd, 200 V. 

(A & B only)   250205-11 

Capacitor, paper, .022 mfd, 200 V. 

(C, D, E, F & H only) 

C 302 Capacitor, paper, . 22 mfd, 200 V. 

C 303 Capacitor, mica, 240 .mmf, + 51/4 , 500 V. 

C 304 Capacitor, mica, 47 mmf, 500 V. 

C 305 Capacitor, mica, 4700 mmf, + 5"c, 500 V. 

C 306 Capacitor, paper, .0068 mfd, 600 V.   

C 307 Capacitor, paper, .047 mfd, 600 V. 

(A & B only) 250203-11 

Capacitor, paper, . 1 mfd, 400 V. 

(all except above) 

C 308 Capacitor, paper, .047 mfd, 600 V. 

C 309 Capacitor, ceramic, 1500 mmf, 450 V. .. 

C 310 Capacitor, paper, .047 mfd, 600 V.   

C 311 Capacitor, ceramic, 10,000 mmf, 450 V. 

C 312 Capacitor, paper, . 001 mfd, 600 V. 

C 313 Capacitor, paper, .001 mfd, 600 V. 

C 314 Capacitor, paper, .001 mfd, 600 V. 

C 401 Capacitor, paper, .047 mfd, 600 V. 

C 402 Capacitor, paper, .47 mfd, 250 V. 

C 403 Capacitor, paper, .022 mfd, 200 V. 

C 404 Capacitor, paper, .047 mfd, 600 V.   

C 405 Capacitor, mica, 82 mmf, 500 V. 

C 406 Capacitor, trimmer 

C 407 Capacitor, mica, .01 mfd, 300 V. 

C 408 Capacitor, mica, 180 mmf, + 5%, 500 V. 

(A & B only) 

Capacitor, mica, 150 mmf, + 5`/c, 500 V. 

(all except above) 

C 409 Capacitor, mica, 1000 mmf, + 10`,¡, 500 V. 

C 410 Capacitor, mica, 560 mmf, + 10 (/c, 500 V. 

(A & B only) 

Capacitor, mica, 470 mmf, + 10 34., 500 V. 

(all except above) 

C 411 Capacitor, mica, 68 mmf, 500 V. 

C 412 Capacitor, paper, .047 mfd, 600 V. 

C 413 Capacitor, paper, .047 mfd, 600 V... 

C 414 Capacitor, paper, . 1 mfd, 600 V.  

C 415 Capacitor, hi voltage  

C 416 Capacitor, paper, . 22 mfd, 400 V. 

C 417 Capacitor, paper, .0068 mfd, 600 V.  C 418 Capacitor, paper, .047 mfd, 600 V.. 

C 501 Capacitor, electrolytic, 40-35-30-30 mfd, 

350 V  

C 502 Capacitor, electrolytic, 10-30-5 mfd, 

350 V.-80 mfd, 50 V. (A & B only) 

Capacitor, electrolytic, 10-30-5 mfd, 

350 V.-200 mfd, 25 V. (all except above) 270021-46 

Part 
No. 

250203-13 

250202-15 

250202-13 

250201-7 

250202-11 

250175-3 

250201-7 

250204-15 

250175-3 

250175-3 

250218-5 

250202-9 

250202-15 

250159-56 

250159-78 

250161-24 

250203-6 

250211-13 

250203-11 

250175-3 

250203-11 

250175-2 

250203-1 

 250203-1 

250203-1 

250203-11 

 250205-17 

250202-9 

250203-11 

250159-81 

260116-1 

250161-47 

250159-53 

250159-51 

250160-64 

250159-13q 

250159-90 

250159-80 

250203-11 

250203-11 

250203-13 

 250189-1 

250211-15 

250201-6 

250211-11 

 2 7002 1-43 

 270021-45 

Ref. 
No. DESCRIPTION 

Part 
No. 

C 503 Capacitor, electrolytic, 20-5 mfd, 350 V.--

30 mfd, 25 V. (used "with audio" and 

"with audio for AM" only) 270023-17 

Capacitor, electrolytic, 10 mfd, 350 V. 

("without audio" only) 270023-18 

R 101 Resistor, carbon, 220,000 ohms, 12 W. 230104-90 

R 102 Resistor, carbon, 470 ohms, 1/2  W. 230104-58 

R 103 Resistor, carbon, 5600 ohms, 3,2 W 230104-71 

R 104 Resistor, carbon, 10,000 ohms, 2 W 230106-74 

R 105 Resistor, carbon, 470 ohms, 1/2  W. 230104-58 

R 106 Resistor, carbon, 100,000 ohms, 1/2  W. 230104-86 

R 107 Resistor, carbon, 100,000 ohms, 1/2  W. 230104-86 

R 108 Resistor, carbon, 68,000 ohms, 12 W. 230104-84 

R 109 Potentiometer, volume control, 1 megohm, 

1/2  W. ("with audio" only)  2200/6-19 

Potentiometer, volume control with 

switch ("with radio tuner" only) 220118-1 

Potentiometer, volume control, (long shaft) 

CT 356-CT 357   220126-19 

Potentiometer, volume control, 1 megohm. 

1/2 W., JE & F, KE & F ("with audio" only) 220126-25 

Potentiometer, volume control, with switch, 

JE & F, KE es F ("with radio tuner" only) 220118-2 

R 110 Resistor, carbon, 4.7 megohm, + 51/4 , 

1/2  W., omit on "without audio" 230104-106 

R Ill Resistor, carbon, 470,000 ohms, 1/2  W., 

omit on "without audio" 230104-94 

R 112 Resistor, carbon, 10 ohms, 32 W., 

omit on "without audio" 230104-38 

R 113 Resistor, carbon, 100 ohms, 1/2  W., 

omit on "without audio" 230104-50 

R 114 Resistor, carbon, 470,000 ohms, 12 W., 

omit on "without audio" 230104-94 

R 115 Resistor, carbon, 390 ohms, 1 W., 

omit on "without audio" 230105-57 

R 116 Resistor, carbon, 390 ohms, 1 W., 

omit on "without audio"   230105-57 

R 117 Resistor, carbon, 100,000 ohms, 1,2 W. 230104-86 

R 118 Potentiometer, tone control, 500,000 ohms, 

14 W. (CT 350 8s CT 351 only) 220126-17 

Potentiometer, tone control, 

CT 350, CT 351, JE & F, KE & F only 220126-28 

R 201 Potentiometer, focus, 2.5 megohm 

(electrostatic focus tubes) 220076-5 

R 202 Resistor, carbon, 82,000 ohms, 1/2 W. 

(used with "360529-1 I-F trans." only) 230104-73 

Resistor, carbon, 12,000 ohms, 1/2  W. 

(used with all except above) 230104-75 

R 203 Resistor, carbon, 47 ohms, 1/2  W. 230104-46 

R 204 Resistor, carbon, 470 ohms, 1/2  W. 230104-58 

R 205 Resistor, carbon, 100 ohms, 1/2  W. (A only) 230104-50 

Resistor, carbon, 470,000 ohms, + 5%, 

12 W. (all except A, J & K) 230094-223 

Resistor, carbon, 330,000 ohms, 

(J & K only)  230104-92 

R 206 Resistor, carbon, 240,000 qjims, + 51/4 , 

1/2  W. (all except A, J & K)  230094-216 

Resistor, carbon, 180,000 ohms, 

(J & K only)    230104-89 

R 207 Resistor, carbon, 47 ohms, 1/2  W. 230104-46 

R 208 Resistor, carbon, 3300 ohms, 1/2  W. 230104-68 

R 209 Resistor, carbon, 470 ohms, 1/2  W. 230104-58 

R 210 Resistor, carbon, 100 ohms, 1/2  W. 230104-50 

R 211 Resistor, carbon, 100 ohms, 1/2  W. 230104-50 

R 212 Resistor, carbon, 39,000 ohms, 1/2  W. 230104-81 

R 213 Resistor, carbon, 5600 ohms, 1/2 W.  230104-71 

3/2 w. 

1/2 W. 

Ref. at Pr
 

oN. OSCIPTIN
 DER

o. 
N 

R 214 Resistor, carbon, 100 ohms, 1/2' W. 230104-50 

R 215 Resistor, carbon, 27,000 ohms, 1/2  W. 230204-79 

Resistor, carbon, 10,000 ohms, 3/.2 W., + 10 1/4  230104-74 

R 216 Potentiometer, contrast, 600 ohms, 1/2  W. 

(JE & K, CE 8s F only) . 220126-26 

Potentiometer, contrast, 600 ohms, I '2 W 

(long shaft) CT 356-357 220126-20 

Potentiometer, contrast, 600 ohms, !.2 W. 

(all except above) . 220126-7 

R 217 Resistor, carbon, 22,000 ohms, 1 W. 230105-78 

R 218 Resistor, carbon, 2200 ohms, 1 W. 230105-66 

R 219 Resistor, carbon, 3300 ohms, 1 W. 230105-68 

R 220 Resistor, carbon, 120,000 ohms, 32 W. 

(J & K only)  230104-87 

Resistor, carbon, 180,000 ohms, 1/2  W. 

(all except above)  230094-213 

R 221 Resistor, carbon, 330,000 ohms, 1,2 W., 

±10 (7( (J & K only) 230104-92 

Resistor, carbon, 240,000 ohms, 1/2  W. 

(all except above) 230094-216 

R 222 Resistor, carbon, 470,000 ohms, 12 W. 230104-94 

R 223 Resistor, carbon, 4.7 megohm, 3. W. 230104-106 

R 224 Resistor, carbon, 100,000 ohms, 12 W. 230094-207 

R 225 Resistor, carbon, 330,000 ohms, 12 W. 230094-219 

R 226 Resistor, carbon, 220,000 ohms, 1/2 W. 230104-90 

R 227 Potentiometer, brightness, 100,000 ohms, 

14 W., (long shaft) CT 356-357 220126-18 

Potentiometer, brightness, 100,000 ohms, 

1-.,¡ W. ( JE & F and KE & F only) 220126-24 

Potentiometer, brightness, 100,000 ohms, 

1.¡ W. (all except above) 220126-5 

R 228 Resistor, carbon, 82,000 ohms, 1/2  W. 230104-85 

R 229 Resistor, carbon, 180,000 ohms, 12 W. 230104-89 

R 230 Resistor, carbon, 33,000 ohms, 1-2 W. 230104-80 

R 231 Resistor, carbon, 10,000 ohms, % W., + 10% 230104-74 

R 232 Resistor, carbon, 10,000 ohms, 2 W. 230096-74 

R 233 Resistor, carbon, 3900 ohms, 1,2 W. 230104-69 

R 239 Resistor, carbon, 82,000 ohms, 1/2  W., + 10',; 230104-85 

R 301 Resistor, carbon, 680,000 ohms, 12 W. 230104-96 

R 302 Resistor, carbon, 270,000 ohms, 32 W. 230104-91 

R 303 Resistor, carbon, 68,000 ohms. 12 w 230104-84 

R 304 Resistor, carbon, 4.7 megohm, 12 W. 230104-106 

R 305 Resistor, carbon, 33,000 ohms, 1/2  W. 230104-80 

R 306 Resistor, carbon, 390,000 ohms, 32 W. 

(A only) 230104-93 

Resistor, carbon, 470,000 ohms, 1,2 W. 230104-94 

R 307 Resistor, carbon, 1 megohm, 12 W. 230104-98 

R 308 Resistor, carbon, 560 ohms, 1/2  W. 230104-59 

R 309 Resistor, carbon, 100,000 ohms, 1 W. 230105-86 

R 310 Resistor, carbon, 1.5 megohm, 12 W. 

(A & B only)   230104-100 

Resistor, carbon, 680,000 ohms. 12 W. 

(all except above) 230104-96 

R 311 Potentiometer, vertical hold, 1 megohm, 

1¡ W. (A & B only) 220076-28 

Potentiometer, vertical hold, 1 megohm, 

14 W. (JE & F and KE & F only) 220126-29 

Potentiometer, vertical hold, 1 megohm, 

14 W., (long shaft) CT 356-357 220126-21 

Potentiometer, vertical hold, 1 megohm, 

W. (all except above) 220076-12 

R 312 Resistor, carbon, 3300 ohms, 1'2 W. 230104-68 

R 313 Potentiometer, vertical height, 1.5 megohm 

(A & B only) . 220076-28 

Potentiometer, vertical height, 1 megohm 220076-5 

 tl- Z139Vd Al XOAVNO VW 



CHASSIS 105 Series. Late 

Ref. 
No. DESCRIPTION 

Part 
No. 

R 314 Resistor, carbon, 1 megohm, 14 W. 

(A & B only) 230104-98 

Resistor, carbon, 1.5 megohm, W. 

(J & K only)   230104-100 

Resistor, carbon, 2 2 megohm, 3.4 W. 

(all except above) 230104-102 

R 315 Resistor, carbon, 5600 ohms, 1.;à' W. 

(A & B only)  230104-71 

Resistor, carbon, 2200 ohms, 3 W. 

(all except above) 230104-66 

R 316 Resistor, carbon, 4700 ohms, 34 W. 

(A & B only) 230104-70 

Resistor, carbon, 22,000 ohms, 34 W. 
(all others) 230104-78 

R 317 Resistor, carbon, 2.2 megohm, 34 W. 

(A & B only) 230104-102 

Resistor, carbon, 1.5 megohm, 12 W. 

(all others)  230104-100 

R 318 Potentiometer, vertical linearity, 

1500 ohms (A & B only)  .... 220126-4 

Potentiometer, vertical linearity, 1000 ohms 

(all others)  220126-10 

R 319 Resistor, carbon, 560 ohms, 1 W. 

(A & B only)  230105-59 

Resistor, carbon, 47 ohms, 34 W. 
(all others)  230104-46 

R 320 Resistor, carbon, 680,000 ohms, W. 230104-96 

R 321 Resistor, carbon, 22,000 ohms, 34 W. 230104-78 

R 322 Resistor, carbon, 47,000 ohms, W. 230104-82 

R 323 Resistor, carbon, 120,000 ohms, 92 W. 230104-87 

R 324 Resistor, carbon, 47,000 ohms, W. 230104-82 

R 325 Resistor, carbon, 3900 ohms, AI W. 230104-69 

R 326 Resistor, carbon, 10,000 ohms, 3.4 W. 230104-74 

R 327 Resistor, carbon, 27,000 ohms, 1 W. 230105-79 

R 328 Resistor, carbon, 47,000 ohms, 34. W. 230104-82 

R 401 Potentiometer, 50,000 ohms (A & B only) 220076-44 

Potentiometer, 50,000 ohms (all others) 220126-9 

R 402 Resistor, carbon, 120,000 ohms, W. 230104-87 

R 403 Resistor, carbon, 3900 ohms, AI  W. 230104-69 

R 404 Resistor, carbon, 330,000 ohms, 3/2 W. 230104-92 

R 405 Resistor, carbon, 82,000 ohms, AI W  230104-85 

R 406 Resistor, carbon, 330,000 ohms, W. 230104-92 

R 407 Resistor, carbon, 820,000 ohms, 34 W. 230104-97 

R 408 Resistor, carbon, 150,000 ohms, AI W. 230104-88 

R 409 Resistor, carbon, 150,000 ohms, 2 W. 230104-88 

R 410 Resistor, carbon, 8200 ohms, !.4 w. 230104-73 

R 411 Resistor, carbon, 47,000 ohms, 1 W. 230105-82 

R 412 Resistor, carbon, 120,000 ohms, 34 w. 230104-87 

R 413 Resistor, carbon, 47 ohms, 34 W. 230104-46 

R 414 Resistor, carbon, 3900 ohms, + 10q-, 2 W. 

(J 8s K only)   230096-69 

Resistor, carbon, 7500 ohms, 2 W. 

(all others) 230096-180 

R 415 Resistor, carbon, 68,000 ohms, 12 W. 230104-84 

R 416 Resistor, carbon, 1 megohm, 1 W. 230105-98 

R 417 Resistor, carbon, 2200 ohms, I w• 230104-66 

R 418 Resistor, carbon, 47,000 ohms, 3 W. 

(used "with radio tuner" only) 230104-81 

Ref. 
No. 

Part 
DESCRIPTION No. 

R 419 Resistor, carbon, 4.7 ohms, l'2‘ W. 230094-26L 

R 420 Resistor, carbon, 3900 ohms, + 10 ( 2 W. 230096-69 

R 501 Resistor, wire wound, 210 ohms, 10 W. 

(A, B & C only) 240021-29 

Resistor, wire wound, 125 ohms, 10 W. 

(all others) 240021-11 

R 502 Resistor, wire wound, 1300 ohms, 3 W.......240021.30 

R 503 Resistor, carbon, 220,000 ohms, 1 W  230105-90 

RC 301 Printed circuit 250186-1 

F 501 Fuse, 150 MA 180475-4 

J 101 Socket, speaker 180504-11 

J 102 Socket, radio, (used "with radio tuner" only) 

6 hole  189798-5 

Socket, radio, (used "with radio tuner" only) 

5 hole 189798-4 
J 103 Socket, phono motor, 

(used "with radio tuner" only) 180520-4 

J 201 Receptacle, color c.nverter 180466-1 

Ion trap--order for picture tube 

R-F tuner unit, CT 3568s CT 357 (long shaft) 700357-21 

R-F tuner unit (JE & F and KE 8s F) 700357-22 

R-F tuner unit (all except above) .... 700357-20 
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POWER REQUIRENENTS 

All chassis are rated 117 volts AC CO cycles. 
tions listed are for 117 volt line. 

TV with audio 
TV without audio 

Power 

205 Watts max. 
190 watts max. 

consump-

The addition of the UHF converter will increase the power 
sumption approximately 10 watts, the UHF tuner about 4 watts. 

Function 

Cascode RF Amplifier 

RF Mixer 
Oscillator 
1st Video IF 

2nd Video IF 
3rd Video IF 
Video Detector 
Sound IF Amplifier 
Limiter 
Discriminator 
1st AF Amplifier 
Audio Output 
Video Amplifier 
ACC Amplifier 
Noise Inverter 

General 

TUBE COMPLEMENT 

Tube 
Type Symbol  

67 V1 
1/2 6u8 V2A 
1/2 6u8 V2B 
6cB6 V201 

6CB6 V202 
6CB6 V203 
IN64 Crystal 
6AU6 V204 
6AU6 V101 
1/2 6T8 V102A 
1/2 6T8 V102B 
6V6GT V103 
6cB6 V205 
6AU6 V206 
1/2 12AX7 V301A 

CIRCUIT DESCRIPTION 

Function 

Sync Separator 

Sync Amplifier 
Sync Clipper 
Vertical Os-
cillator 
Vertical Output 
Horizontal AFC 
Horizontal Os-
cillator 
Horizontal Out-
put 
Damper 
RV Rectifier 
LV Rectifier 
Picture Tube 

Tube 
Type 

1/2 

1/2 
1/2 

con-

12AX7 
6SN7GT 
CSN7GT 

6SN7GT 
6W6GT 
1/2 CSN7GT 

1/2 6EN7GT 

633Q6GT 

6W4GT 
1B3GT 
5U4G 
20" or 21" 
rectangular 

This receiver is basically designed to accommodate either a UHF 
tuner or a UHF converter. The converter can be added when the UHF 
transmissions start and the customer wishes it. 

The TV receiver is constructed on a single chassis which may be 

used in conjunction with an AM tuner or a separate audio amplifier 
or record player. It is so designed that it will accommodate either 
21- inch rectangular or 20- inch rectangular tubes without any changes 

in circuitry. 

Cascode RF Tuner  

The cascode RF tuner consists of an RF amplifier V1 (6N.7) 
and mixer-oscillator V2 (6u8). A 12-position channel selector 
rotary switch is used with a concentric shaft which operates 
the variable type fine tuner. For ease of alignment, inductances 
adjustable by bending or spreading are provided on every channel. 

Symbol  

V301B 
V302A 
V302B 

V303 
V304 

V401A 

V401B 

V1-02 
v4o4 
v4o3 
v501 

v2o7 

As shown in the schematic diagram, the secondary of the 

antenna transformer Ti is tuned for each channel by shunting it 
with the proper value of inductance (S1, Section 4) to make it 

resonate with the RF tube V1 (67) input capacity. Li and Cl 
form an IF trap, which is tuned to 44.5 MC for best average IF 

rejection on all channels. To further minimize IF interference 
an external IF trap assembly is available for those few areas 
where the overall IF interference is severe. These trape are 

series-connected in the receiver antenna lead-in and should be 
tuned to give maximum rejection at the undesired IF frequency. 

Tuning of the RF plate and mixer grid is accomplished by 
wafer sections 2 and 3, which are identical to the RF grid wafer. 
Coupling capacitors C6, C9 and C10, connected between appropriate 
points, provide the necessary coupling for the proper bandpass 
on all channels. Shields between the RF grid, RF plate and mixer 
grid wafers reduce stray coupling. The 6BQ7 RF tube is used in 

cascode circuit ( triode 1 grounded cathode, triode 2 grounded 

grid) to minimize triode feedback so that the superior signal-
to-noise ratio of a triode is realized with good stability. 

The pentode mixer V2A ( 1/2 6u8) is used because of its 
low feedback characteristic with 41 MC IF. 

To reduce high band radiation from the main TV chassis, 
common low side capacity coupling was used to the 1st IF tube 
grid circuit and the tuner chassis was connected to the main 
chassis only at the tuner rear apron. 

Video IF  

The video IF amplifier operates at a picture carrier frequency 

of 45.75 MC, with a 6 db design bandwidth of 3.0 MC and consists of 
a double-tuned circuit ( low- side capacity coupled), followed by 

three stagger tuned I-F transformers. The double- tuned circuit con-
sists of two similar coils that are physically separated, one in.the 

tuner (converter plate coil), and one in the grid circuit of the 1st 
IF amplifier (T201). 

The remainder of the IF amplifier consists of three stagger-
tuned stages, using 6CB6's for maximum stable gain. A trap similar 

to that on the IF input coil is inductively coupled to the 1st IF 
plate coil (T202) and tuned to 47.25 MC adjacent channel sound car-

rier. 

This chassis employs intercarrier sound IF (4.5 MC) produced by 
the beat between sound and picture carriers. The video detector is 

comprised of a crystal diode ( IN64)located accessibly within shield 
can (T204), also containing the final IF bifilar coil, bypass capac-
itor and IF stabilizing filter choke. 

The 4.5 MC intercarrier sound IF signal is applied to the single 
tuned 1st sound IF amplifier 
stage (V101). 

The limiter 
limiting. Plate 

tential and grid 

(V204) and in turn fed to the limiter 

was designed on the basis of plate limiting and grid 
limiting is accomplished by using a low screen po-

limiting is obtained by using grid leak bias. 
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The 4.5 MC discriminator circuit uses the diodes (#1 and #2) 
section of V102A ( 1/2 er8) for detection. The AM output is zero at 
center frequency and is proportional to the frequency deviation from 
balance, and with limiter action, suppression of AM to either side 
of center frequency is accomplished. 

Audio Amplifier  

The audio amplifier is a two- stage amplifier using 1/2 6T8 
(V102A) and 6v6 (V103). The triode in the 6T8 gives comparatively 
high gain. This makes it possible to use inverse feedback. The 
feedback is an overall feedback from the voice coil winding of the 
audio output transformer to the cathode of the 1st AF amplifier. 

Video Detector, Video Am2lifier  

The detector is DC coupled to the video amplifier V205 (6CB6). 

The pc level is retained for better picture quality, and AGO reference. 
The video amplifier is compensated for 3 mc response, this being the 
definition obtainable from the IF. The video amplifier is AC coupled 
to the picture tube. 

Noise Inverter 

The noise inverter is for the purpose of removing noise bursts 
that exceed the sync pulse level from the signal that is fed to the AGO 
and the sync circuits. The noise inverter (one-half 12AX7 V301A) is a 
grounded grid amplifier that forms a parallel signal path around the 
video amplifier tube. Since it is cathode driven, the noise inverter 
signal output is in phase with the detector signal while the video am-
plifier out put is 180° out of phase. 

The noise inverter is biased beyond cutoff, enabling it to conduct 
only on noise signals which exceed the sync tips at the detector. 

Bias for the noise inverter is obtained from the grid bias volt-
age of the horizontal output by means of a voltage divider in the out-
put tube grid return. Since bias on the horizontal output tube is 
determined by the signal amplitude on its grid, the horizontal drive 
control (C406) will affect the bias voltage of the noise inverter. A 

potentiometer (R304) provides for independent adjustment of noise in-
verter bias and horizontal drive. The voltage divider has been set 
up to avoid any difficulty with the noise inverter when the horizontal 
drive is correctly adjusted. The noise inverter bias usually is be-
tween -9V and - 13V as measured with VTVM. 

AGC 

The 105-41 MC chassis uses keyed AGO for improved noise immunity 
and reduction of airplane flutter. A series-fed pulse to the AGO am-
plifier was chosen because of the ease of filtering the derived AGO 
voltage. A more rapidly acting AGO is therefore possible. 

Sync Separators 

The sync separators consist of three triode sections, one-half 
12AX7 (V301B) and a 6SN7 (V302A, V302B), which are sync separator, 
sync amplifier and sync clipper, respectively. 

Having grid leak bias, the sync separator will only accept a cer-
tain peak- to-peak portion of the positive peak of the signal. At low 
contrast levels this includes some of the video signal; therefore, an-
other stage of separation is required. The first stage inverts the 
signal, making it necessary to cathode drive the sync amplifier, which 
operates in much the same manner as the sync separator. A negative 
signal fed to the grid of the sync clipper supplies a negative sync 
signal at the cathode for the vertical multivfbrator and a positive 
sync signal at the plate for the horizontal AFC. 

Vertical Sweep Oscillator  

The vertical sweep oscillator is a plate- to- grid multivfbrator 
using a 6SN7 dual triode. The integrated vertical sync is fed to 
the grid of the first triode section and the output wave is taken 
from the plate of the second triode. The pulse across the resist-
ance R315 of the peaking circuit is also used for obtaining verti-
cal retrace blanking of the picture tube. 

The feedback circuit in the multivfbrator is from the peaking 
resistor to the grid of the first triode. RC301 is a printed cir-
cuit integrating network for deriving the vertical synchronizing 
pulse. 

Vertical Output Circuit  

The vertical output amplifier is a type 6W6, pentode connected 
and transformer coupled to the yoke. Improvement in linearity is 
obtained by feedback from the transformer secondary to the grid. 

Horizontal Oscillator and Frequency Control 

The horizontal oscillator, discharge and AFC circuits utilize a 
double triode tube 6SN7 (V401). The frequency of the blocking os-

cillator (V401B) can be adjusted by the top slug of T401. The fre-
quency of oscillation is stabilized by a tuned circuit. The induct-

ance for the tuned circuit is in T401 and the capacitor is C407. 
The generated sawtooth reaches the grid of the output tube V402 

through the capacity divider C410 - C406. The latter, marked HORI-
ZONTAL DRIVE, is variable and controls the amount of drive on the 
grid of V402 (6BQ6). THIS ADJUSTMENT WILL AFFECT THE HORIZONTAL 
LINEARITY, HIGH VOLTAGE AND INVERTER TUBE BIAS. 

Horizontal Output and Damper 

The function of the output tube V402 is to supply sufficient 
current of the proper waveform to the horizontal deflection coils 
in order to provide horizontal scanning for the picture tube. The 
function of the damper tube, v4o4 (6w10 is to stop oscillation of 
the yoke current at retrace time and thus help provide a linear 
trace. Other functions of this circuit are to provide a high am-
plitude pulse for high voltage and to recover a good part of the 
energy in the system. Part of the energy recovered appears in the 
form of a boost voltage at the damper cathode, and part in actual 
deflection current in the yoke. 

X
O
A
V
N
O
V
 

John Y. Rider 



High Voltage Supply 

The high voltage is supplied by part of the energy stored in the 
horizontal system. When the 6BQ6 plate current is cut-off by the 
horizontal sawtooth, a high positive pulse of voltage appears on the 

tertiary of T402 due to the rapidly collapsing field in the system. 
This high positive pulse is rectified by the H.V. rectifier V403 

Anastigmatic Deflection Yoke  

The anastigmatic deflection yoke has the windings spaced in a 
manner that gives very little deflection spot defocusing. 
Low Voltaje Supply 

The low voltage power supply provides the filament and plate 
voltages for the receiver. A 5U4G (/ 501) rectifier tube is used 

to supply 290 volts DC input to the filter at approximately 230 MA. 
The power transformer has two 6.3 voit filament windings. One 

winding is grounded and supplies 11.4 amperes for all of the tubes 
except V202, V204 and V206. These three tubes are supplied by the 
second winding and draw 0.9 amperes. This winding is connected to 

the 140 volt bus so that the filament to cathode rating of the three 
tubes is not exceeded. 

ALIGNMENT INSTRUCTIoNS  
HORIZONTAL OSC. AND AFC 

1. Horizontal frequency adjustment Cron slug, T401). 

a. Short out terminals C and D of the horizontal oscillator and 
AFC transformer. Set HORIZONTAL DRIVE trimmer to turns 
from tight. 

b. Turn HORIZONTAL HOLD control to full clockwise position and 
adjust the top slug of T401 until picture locks in. 

C. Adjust HORIZONTAL DRIVE, LINEARITY, and WIDTH controls for 

proper size and linearity of picture. If it is necessary to 
change the HORIZONTAL DRIVE control, readjustment of the fre-
quency slug will be necessary. 

NOTE: If proper frequency adjustment cannot be obtained 
1. Check the grid voltage on the noise invertor tube, Pin 7, 

V301 ( 12AX7). It should be between -9 and -13.5 V., 
(Measure with VTVM only). 

2. Recheck Horizontal Linearity adjustment. 

d. Repeat WIDTH, LINEARITY and FREQUENCY adjustments. 

2. Horizontal Waveform adjustment (bottom slug T401). 
a. Remove short from terminals C and D of T401. 
b. Connect oscilloscope probe in series with 15 mmf. capacitor to 

terminal C. Set scope at horizontal frequency and adjust bot-
tom slug of T401 so that the rounded and sharp peaks of the 
curve are of equal amplitude. 

c. Remove scope. With HORIZONTAL HOLD control in full clockwise 
position, adjust frequency slug (top of T401) until picture 
is just out of sync as indicated by blanking bar appearing at 
left of picture. Back off frequency slug slightly until pic-
ture again locks in sync. This adjustment is made with BRIGHT-
NESS control in full clockwise position. 

VIDEO I-F ALIGNMENT 

Test equipment needed: 
A.M. Signal generator 41.25 to 47.25 MC 
RF Sweep Generator 

Cathode Ray Oscilloscope 
Electronic Voltmeter 
4.5 V "C" battery with tap at 1.5 volts 

1. Connect positive (/) terminal 
Connect - 1.5 V Tap to HF grid 
Connect -4.5 V Tap to IF grid 

of "C" battery to chassis ground. 
return ( junction R222 and R223). 
return ( junction R235 and C201). 

2. Connect modulated signal generator to convertor grid wafer through 
hole in tuner shield. 

3. Connect scope or VTVM across detector load resistor (R213). 
14. Tune the signal generator to the following frequencies and adjust 

the corresponding slugs for as indicated in table below: 

FREQUENCY 

47.25MC 
47.25MC 
43.5 MC 
45.6 MC 
43.3 MC 
45.2 MC 
44.1 MC 

ADJUST  

T203 (Top) 2nd IF 
T201 (Top) IF Input 
T201 (Bottom) Input IF 
Convertor Coil 
T202 (Bottom) 1st, IF 
T203 (Bottom) 2nd IF 
T204 (Bottom) 3rd IF & Det 

INDICATION 

Minimum 
Minimum 
Maximum 
Maximum 
Maximum 
Maximum 
Maximum 

NOTE: Do not readjust IF input coil after peaking converter coil. 

5. Remove signal generator and connect sweep generator to antenna ter-
minals through proper impedance matching network, see Fig. 1. ( If 
generator output is unbalanced) loosely couple marker generator to 
IF chassis. 

50_2 
CABLE 

50_0_ 

12011 

150SL 

FIG.1 

RECEIVER 
ANTENNA 
TERMINALS 

6. Tune sweep generator and television chassis to channel 4. 
7. Retouch IF coils only if overall RF-IF curve does not fall within 

the limits shown. The RF oscillator must be on frequency when 
making this check. 6L
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CHASSIS 105L M Series  Prelim. 

42.75 
457,-60% 

-± 10% TILT 
NOMINAL 

VALLEY 

OVERALL I-F CURVE 

Note: To correct tilt, the 3rd 
IF ( 44.IMC should be ad-
justed. For correct marker-
setting, the 1st IF ( 43.3MC) 

,r45.75 or 2nd IF ( 45.2MC) should be 

45 %-6070 adjusted. 

47.25 

SOUND I-F ALIGNMENT 

1. Connect VTVM through 1 mg. isolating resistor, across R101 ( 39K) 

limiter grid resistor. CAUTION: Case of VTVM will be at i 85 
volts. 

2. Connect 4.5 MC signal to terminal D (T204) and chassis ground. 
3. Adjust 1206 sound take-off coil and L101, sound IF coil for max-

imum reading. Keep output of signal generator low, so that this 
maximum reading does not exceed -2 volts. 

4. Remove VTVM and connect from junction of R108 and C106 to ground. 
5. Adjust primary (bottom slug) of T101 discriminator transformer 

for maximum output, and secondary (top slug) for zero reading. 
NOTE: For accurate alignment do not change level of signal input 

after Step 3 above. It may be necessary to detune second-
ary of T101 before peaking of the primary can be accomplished. 

RF TUNER ALIGNMENT 

Oscillator alignment should be made only when the fine tuning control tunes 
in the extreme clockwise or counter-clockwise position or if it will not 
tune at all within its tuning range. 

TOUCH UP OSCILLATOR ALIGNMENT 

If some channels do not tune at all, or not near enough to the center of the 
fine tuning range, adjust the oscillator trimmer for the best compromise 
tuning on all channels. If, for example all channels tune near one side of 
the control, adjustment of the trimmer will bring them all near the center. 

If the range of the trimmer is not sufficient to accomplish this, check the 
space between the "hot" plate of the fine tuner and the fine tuner cam. This 
space should not be greater than . 015". If it is necessary to change the 
space it can be adjusted by carefully bending the "hot" plate. CAUTION: Do 
not decrease the space to the point of excessive rubbing. If some channels 
tune near one end and others tune at the other end of the control, adjustment 
will move some to the center and move the others beyond the range of the con-
trol. In this case the oscillator coils will have to be adjusted individually 
as follows: 

COMPLETE OSCILLATOR ALIGNMENT 

Connect a sweep generator to the antenna terminals of the receiver. Connect 
an unmodulated signal generator to the antenna terminals and tune it to the 
Channel 13 video carrier frequency. TV signals may be used. 

Loosely couple an unmodulated signal generator to the first IF grid and tune 
it to 45.75MC. Connect an oscilloscope across the video detector load re-

sistor. 

Turn on the receiver and set the vernier to the mid range position. When the 
receiver has warmed up, if there are two markers on the scope, determine which 

rotation of the vernier causes the markers to coincide. If it is clockwise, 
reset the vernier to the midrange position and close the Channel 13 oscil-

lator coil. If it is counter-clockwise, open the coil. Adjust for a zero 

beat. The Channel 13 coil moves all high band channels. The Channel 6 coil 
moves all low band channels. 

CHANNEL 

NO. 

2 

3 

5 
6 
7 
8 
9 
10 
11 

12 
13 

RANDWIDTH 

IMÇI 

54-60 

6o-66 
66-72 
76-82 
82-88 
174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

PICTURE 

CARRIER 

55.25 
61.25 
67.25 
77.25 
83.2'; 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

SOUND LOCAL 

CARRIER OSCILLATOR 

59.75 101 
65.75 107 
71.75 113 
81.75 123 
87.75 129 

179.75 221 
185.75 227 
191.75 233 
197.75 239 
203.75 245 
209.75 251 
215.75 257 

Tune the sweet) generator to Channel 12. The signal generator to the Channel 
12 video carrier frequency. Set CHANNEL SELECTOR to 12. Adjust the Channel 
12 oscillator coil for a zero beat of the markers. 

Repeat the procedure for Channels 11 through 2. Recheck Channels 13 through 
7. The high channel coils are adjusted by moving them up or down and the 

low channel coils by spreading or pushing together. 

ANTENNA, RF AMPLIFIER AND CONVERTER ALIGNMENT 

The desire' pattern to be applied to the IF amplifiers is the result of three 
variables. These three variables are the ANTENNA COIL (rear wafer), the RF 
COIL ( second wafer from rear) and the CONVERTER COIL (third wafer from rear). 

These coils must b x very carefully adjusted with only a slight movement. It 
is imperative that the following sequence of adjustment is followed to obtain 
the desired pattern. Antenna coils first, PF coils second, and the converter 

coil last. The RF wafer has Bi on it and should not be touched with the hand 
or a metal tool. Adjustment of the converter coil is critical. The oscilla-
tor coils (fourth wafer from rear) are properly adjusted and should not be 

touched. 

The RF tuner has been properly aligned at the factory and should not require 

any additional adjustment except when tubes are replaced in the tuner. Prop-

er selection of the replacement tube will eliminate the necessity of making 
these coil adjustments. Try several tubes while observing their effects on 

the pattern. Use the one that gives the desired pattern. It is important 
that the tuner cover be in place when observing the pattern. 
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CHASSIS 105L, M Series Prelim. 

SYMBOL 

PARTS LIST ?OR THE , 105L & 11 SERIES 

DESCRIPTION 

T101 Transformer, Discriminator, 4.5 M.C. 
T102 Transformer, Audio Output, Omit on "Without Audio" 
T201 Coil & Trap I.F. Input 
T202 Coil, 1st I.F. 
T203 Coil & Trap, 2nd I.F. 
T204 Coil & Video Det. 3rd I.F. 
T301 Transformer, V.O. 
T401 Transformer, Horizontal Blocking Oscillator 
T402 Transformer, H.V. 
T501 Transformer, Power 
L101 Coil, Sound I.F. 
L201 Coil, Peaking, Resistor Color Code 6 uh 
L202 Coil, Peaking, White 
L203 Coil, Peaking, Black-Black-Black 
L204 Coil, Peaking, Drown 
L205 Coil, Peaking, Green-Green 
L206 Coil, Sound Takeoff 
L301 Coil, Deflection 
L401 Coil, Keyer & Horizontal Width 
L402 Coil, Horizontal Linearity 
L501 Filter Reactor 

Focus Magnet 
Centering Device ( Electrostatic Focus Tube) 

C101 Capacitor, Mica, 56 me, 500 V 
0102 Capacitor, Ceramic, Dual, 4000 me, 450 V 
0104 Capacitor, Ceramic, 5000 me, 450 V 
0105 Capacitor, Ceramic, 100 me, 450 V 
0106 Capacitor, Ceramic, 470 me, 500 V 

"Electrostatic Tube With Audio" 
Capacitor, Ceramic, 1000 mmf, 350 V 

"With Audio" & Radio Tuner 
0108 Capacitor, Paper, .01 mfd, 200 V, 

Omit on "Without Audio" 
0109 Capacitor, Paper, . 01 mfd, 400 V, 

Omit on "Without Audio" 
C111 Capacitor, Paper, . 02 mfd, 

Used on "Audio for A.M. Only" 
0112 Capacitor, Paper, .0015 mfd, 400 V 

Electrostatic Tube "With Audio" 

C113 
C201 
C202 
C203 
0204 
C205 
C206 
C207 
C208 
C209 

C210 
C211 

0212 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 

Mica, 68 me, 500 V 
Ceramic, 470 me, 450 V 
Ceramic, 470 me, 450 V 
Ceramic, 470 mmf, 450 V 
Ceramic, 470 mmf, 450 V 
Ceramic, 680 me, 500 V 
Ceramic, 680 me, 500 V 
10 me, 450 V 
Ceramic, 5000 mmf, 450 V 
Ceramic, 5000 mmf, 450 V 
Paper, .1 mfd, 400 V 
Paper, . 22 mfd, 200 V 
Paper, .1 mfd, 200 V 

PART NC.  

360512-7. 
320063-1 
360545-1 
360548-1 
360546-1 
360549-1 
320060-1 
360499-1 
320061-1 
300064-1 
360481-1 
360443-23 
360443-13 
360443-27 
360443-13 
360443-14 
360535-1 
360526-1 
36M21-1 
360517-1 
320058-1 
360504-1 
360525-1 
250159-79 
250195-2 
250175-1 
250207-46 

250207-50 

250088-46 

250202-7 

250211-7 

250129-3 

250211-2 
250159-80 
250175-9 
250175-9 
250175-9 
250175-9 
250218-4 
250218-4 
250207-3 
250175-1 
250175-1 
250211-13 
250202-15 
250202-13 

SYMBOL 

C213 Capacitor, 
C214 Capacitor, 
C215 Capacitor, 
C216 Capacitor, 
C217 Capacitor, 
C218 Capacitor, 
0220 Capacitor, 
0221 Capacitor, 
C222 Capacitor, 
0223 Capacitor, 
0224 Capacitor, 
0302 Capacitor, 
C303 Capacitor, 
0304 Capacitor, 
C305 Capacitor, 
C306 Capacitor, 
C307 Capacitor, 
0308 Capacitor, 
C309 Capacitor, 
C310 Capacitor, 
0311 Capacitor, 
C401 Capacitor, 
C402 Capacitor, 
C403 Capacitor, 
C404 Capacitor, 
C405 Capacitor, 
C406 Capacitor, 
0407 Capacitor, 
C408 Capacitor, 
C409 Capacitor, 
C410 Capacitor, 
C411 Capacitor, 
C412 Capacitor, 
C413 Capacitor, 
C414 Capacitor, 
C415 Capacitor, 
C416 Capacitor, 
C501 Capacitor, 
C502 Capacitor, 

200 mfd, 25 V 
0503 Capacitor, Electrolytic, 20 mfd, 350 V 

30 mfd, 25 V 
R101 Resistor, Carbon, 39K Ohms, 4-- IAT 
R102 Resistor, Carbon, 470 Ohms, W 
R103 Resistor, Carbon, 8200 Chms, 1. 1W 
R104 Resistor, Carbon, 15K Ohms, 1 W 
R106 Resistor, Carbon, 100K Chins, 42-W 
R107 Resistor, Carbon, 100K Ohrel, '?214 
R108 Resistor, Carbon, 68K Ohms, 
R109 Potentiometer, Vol. Conlrol, 1 Megohm, 

"With Audio" only 
Potentiometer, Vol. Control With Switch 

With "Radio Tuner" 
R110 Resistor, Carbon, 4.7 Megohm, 4 5/., ;11 

Omit on "Without Audio" 

DESCRIPTION  

Paper, .01 mfd, 200 V 
Paper, . 047 mfd, 200 V 
Ceramic, 470 me, 450 V 
Paper, . 01 mfd, 600 V 
Paper, . 22 mfd, 200 V 
Ceramic, 470 me, 450 V 
Ceramic, 470 mmf, 450 V 
Ceramic, 5000 me, 450 V 
Ceramic, 220 me, 500 V 
Ceramic, 470 me, 450 V 
Ceramic, 680 me, 500 V 
Paper, . 22 mfd, 200 V 
Mica, 240 mmf, t 5%, 500 V 
Mica, 47 me, 509 V 
Mica, 4700 me, 7: 51., 500 
Paper, .0068 mfd, 200 V 
Paper, .1 mfd, 400 V 
Paper, .047 mfd, 400 V 
Ceramic, 1500 me, 450 V 
Paper, .047 mfd, 400 V 
Ceramic, 10K me, 450 V 
Parer, . 047 mfd, 400 V 

IF":11Z: ..(172211n, 2(211V 
Paper, .047 mfd, 200 V 
Mica, 82 mmf, 500 V 
Trimmer 

lor me, 300 V 
Mica, 150 me, é 514 500 V 
Mica, 1000 me, é 1%, 500 V 
Mica, 470 me, é 10%, 500 V 
rica, 68 me, 500 V 
Paper, .047 mfd, 400 V 
Paper, .047 mfd, 400 V 
Paper, .1 mfd, 400 V 
Hi Voltage 
Paper, . 22 mfd, 400 V 
Electrolytic, 40-35-30-30 mfd, 350 
Electrolytic, 10-30-5 mfd, 350 V 

V 

V 

PART NO.  

250202-7 
250202-11 
250175-9 
250201-7 
250202-15 
250175-9 
250175-9 
250175-1 
250218-5 
250175-9 
250218-4 
250202-15 
250159-5E 
250159-7 
250161-24 
250202-6 
250211-13 
250211-11 
250175-3 
250211-11 
250175-2 
250211-11 
250202-17 
250202-9 
250202-11 
250159-81 
260116-1 
250161-47 
250159-51 
250160-64 
250159-90 
250159-80 
250211-11 
250211-11 
250211-13 
250189-1 
250211-15 
270021-43 

270021-46 

270023-19 
230104-81 
230104-58 
230104-73 
230105-76 
230104-86 
230104-86 
230104-84 

220126-25 

220118-2 

230104-lu 
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SYI,D(L 

R111 

R112 

R113 

R114 

P115 

R116 

R118 
P201 
R202 
R203 

R204 

R205 

R206 
R207 
P208 
R209 
R210 
R211 
R212 
R213 
R214 
R215 
R216 
R217 
R218 
R219 
R220 
R221 
R222 
R223 
R226 
R227 
R228 
R229 
R230 
R231 
R234 
R235 
R236 
R237 
R238 
R239 
R240 
R301 
R302 
R303 
R304 

DESCRIPTIOr 

Resistor, Carbon, 470K Ohms, 4 W 
Omit on "Without Audio" 

Resistor, Carbon, 10 Ohms, 4 W 
Omit on "Without Audio" 

Resistor, Carbon, 100 Ohms, W 
Omit on "Without Audio" 

Resistor, Carobn, 470K Ohms, 4 W 
Omit on "Without Audio" 

Resistor, Carbon, 390 Ohms, 1 W 
Omit on "Without Audio" 

Resistor, Carbon, 390 Ohms, 1 W 
Omit on "Without Audio" 

Potentiometer, Tone Control, sou Ohms, * W 
Potentiometer, Vertical Ut. e, Focus 
Resistor, Carbon, 22K Ohms, 414 
Resistor, Carbon, 47 Ohms, 4 W 

Resistor, Carbon, 470 Ohms, W 
Resistor, Carbon, 330K Ohms', 414 

Resistor, Carbon, 180K Ohms, 4 W 
Resistor, Carbon, 47 Ohms, 4 W 
Resistor, Carbon, 22K Ohms, 4 W 
Resistor, Carbon 470 Ohms, 4 W 
Resistor, Carbon, 220 Ohms, 4 W 
Resistor, Carbon, 470 Ohms, 41.7 
Resistor, Carbon, 39K Ohms, 4 W 
Resistor, Carbon, 5600 Ohms, i W 
Resistor, Carbon, 470 Ohms, 41,1 
Resistor, Carbon, 10K Ohms, 4 W 
Potentiometer, Contrast, 600 Ohms, 414 
Resistor, Carbon, 22K Ohms, 1 W 
Resistor, Carbon, 2200 Ohms, 1 W 
Resistor, Carbon, 3300 Ohms, 1 W 
Resistor, Carbon, 120K Ohms, W 
Resistor, Carbon, 330K Ohms, 4W 
Resistor, Carbon, 470 Ohms, j W 
Resistor, Carbon, 4.7 Megohm, 4 W 
Resistor, Carbon, 220K Ohms, 4W 
Potentiometer, Brightness, 100K Ohms,'* W 
Resistor, Carbon, 82K Ohms, 4 W 
Resistor Carbon, 180K Ohms, 4 W 
Resistor, Carbon, 33K Ohms, 4 W 
Resistor, Carbon, 10K Ohms, 4 W 
Resistor, Carbon, 39K Ohms, j W 
Resistor, Carbon, 1000 Ohms, W 
Resistor, Carbon, 6800 Ohms, 4 W 
Resistor, Carbon, 470K Ohms, 4 W 
Resistor, Carbon, 470 Ohms, 4 W y 
Resistor, Carbon, 82K Ohms, 4 W 
Resistor, Carbon, 22K Ohms, 41i 
Resistor, Carbon, 680K Ohms, 4 1,4 
Resistor, Carbon, 270K Ohms, i W 
Resistor, Carbon, 68K Ohms, 
Resistor, Carbon, 4.7 Megohm, W 

PART NO.  

230104-94 

230104-38 

230104-50 

230104-94 

230105-57 

230105-57 
220126-28 
220076-5 
230104-78 
230104-46 

230104-58 
230104-92 

230104-89 
230104-46 
230104-78 
230104-58 
230104-54 
230104-58 
230104-81 
230104-71 
230104-58 
230104-74 
220126-26 
230105-78 
21(1105-66 
230105-68 

230104-87 
230104-92 
230104-94 
230104-106 
230104-90 
220126-24 
230104-85 
230104-89 
230104-80 
230104-74 
230104-81 

230104-62 
230104-72 
230104-94 
230104-58 
230104-85 
230104-78 
230104-96 
230104-91 
230104-84 
230104-106 

SYMBOL 

R306 
R307 
R308 
R309 
R310 
R311 

R312 
R314 
R315 
R316 
R317 
R318 
R320 
R321 
R322 
R323 
R324 
R325 
R326 
R327 
R328 
R401 
R402 
R403 
R404 
R405 
R406 
R407 
R408 

R409 
R410 
R411 

R412 
R413 
R414 
R416 
R418 
R419 
R420 
R501 

R502 
R503 

RC301 
F501 
3101 
3104 

DESCRIPTION 

Resistor, Carbon, 470K Ohms, W 
Resistor, Carbon, 1 Megohm, 4 W 
Resistor, Carbon, 560 Ohms, 414 
Resistor, Carbon, 100K Ohms, 1 W 

Resistor, Carbon, 680K Chins, j W 
Potentiometer, Vertical Hold, 1 Megohm, 

Electrostatic Tube With Audio 
Potentiometer, Vert Hold 

Radio Tuner e, Without Audio 
Potentiometer, Vlrt. Ht., 2.5 Megohm, * 

Resistor, Carbon, 1.5 Megohm, 4 W 
Resistor, Carbon, 2200 Ohms, 4-W 
Resistor, Carbon, 22K Ohms, 1 W 
Resistor, Carbon, 1.5 Megohm, j W 

Potentiometer, Vertical Linearity, 650 Ohms, 14 W 
Resistor, Carbon, 680K Ohms, 414 
Resistor, Carbon, 22K Çhms, 4 W 
Resistor, Carbon, 47k Ohms, 112-W 
Resistor, Carbon, 120K Ohms, j W 
Resistor, Carbon, 47K Ohms, 4 W 
Resistor, Carbon, 3900 Ohms, 414 
Resistor, Carbon, 10K Ohms, 4.W 
Resistor, Carbon, 27K Ohms, 1 W 
Resistor, Carbon, 47K Ohms, 4 14 
Potentiometer, Horizontal Hold, sok Ohms, W 
Resistor, Carbon, 120K Ohms, 4 W 
Resistor, Carbon, 3900 Ohms, 41,I 
Resistor, Carbon, 330K Ohms, 4W 
Resistor, Carbon, 82K Ohms, 4 W 
Resistor, Carbon, 330K Ohms, j W 

Resistor, Carbon, 820K Ohms, 414 
Resistor, Carbon, 150K Ohms, 4 W 
Resistor, Carbon, 150K Ohms, 4 W 
Resistor, Carbon, 8200 Ohms, 414 

Resistor, Carbon, 47K Ohms, 1 W 
Resistor, Carbon, 120K Ohms, 4W 
Resistor, Carbon, 47 Ohms, 414 
Resistor, Carbon, 3900 Ohms, # 10%, 2 W 
Resistor, Carbon, 1 Megohm, 1 W 
Resistor, Carbon, 47K Ohms, 414 
Resistor, Carbon, 4.7 Ohms, 1 W 
Resistor, Carbon, 3900 Ohms, # 10%, 2 W 

Resistor, Wire Wound, 125 Ohms, 10 W 
Resistor, Wire Wound, 1300 Ohms, 3 W 
Resistor, Carbon, 220K Ohms, 1 W 
Printed Circuit 
Fuse, 150 MA 
Socket, Speaker 
Socket, A.C. 
Socket, A.C., "Without Audio" Only 
R.F. Tuner Unit 

4 W 

FART IT.  

230104-94 
230104-98 
230104-59 
230105-86 
230104-96 

220126-27 

220126-29 
220076-5 
230104-100 
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PART I 

DESCRIPTION AND SPECIFICATIONS 

The Magnavox 103 series television chassis are all 24 tube receivers, including rectifiers and a direct view 

picture tube. All chassis of this series require an external audio amplifier either in an associated radio chassis 

in the combination models or the 127 amplifier for television only. Features of the 103 series include: 

• R-F Tuner with tuned input to give improved signal to noise ratio, increased sensitivity, and 
improved image rejection. 

• Four stages of stagger-tuned video I-F for reduced phase distortion, increased stability and 
ease of alignment. 

e Three stages of sound I-F, plus the first video I- F, which amplifies both video and sound 
I-F frequencies. 

• Direct coupled video amplifiers eliminating the necessity for a DC restorer. 

e Separate audio amplifier chassis, to be omitted when the TV chassis is used with a radio in 

combination models. In models having TV only, the audio amplifier may be operated alone, 
for use with a record player. 

e MAGNALOK horizontal AFC system, which controls the frequency by comparing the sine 

wave oscillator frequency with the frequency of the sync pulses. The result is applied to a 

reactance tube that controls the oscillator frequency. 

• Amplified AGC affords maximum uniformity of performance when changing stations and 
reduces fading. 

e De-energizing circuit eliminates bright spot on picture tube when the power is turned off. 

TUBE COMPLEMENT 

V-1—R-F Amplifier 6BC5 

V-2—Mixer I2AT7 

V-3—Oscillator    1/4 12AT7 

V- 101-1st Sound I-F 6BA6 or 6AU6 

V- 102-2nd Sound I-F   6BA6 or 6AU6 

V- 103-3rd Sound I-F   6AU6 

V-104—Sound Discriminator 6AL5 

V-105A--AGC Amplifier    6SN7 

V-105B—AGC Rectifier  6SN7 

V- 106- 1st Video I- F (Composite) 6CB6 

V- 107-2nd Video I-F 6CB6 

V- 108-3rd Video I-F 6CB6 

V- 109-4th Video I-F 6CB6 

1/2 6SN7 
6SN7 

V-110A—Ist Video Amplifier 

V- 110B— AGC Clamp 

V- 111-2nd Video Amplifier 6AQ5 

V-112A—Ist Sync Amplifier  6SN7 

V- 112B-2nd Sync Amplifier 32 6SN7 

V- 113A—Sync Clipper  6SN7 

V- 113B—Vertical Oscillator  6SN7 

V- 114—Vertical Output 6V6 

V- 115—Horizontal Control  6AU6 
V- 116—Horizontal Discriminator  6AL5 

V- 117A—Horizontal Oscillator  12AU7 

V- 117B —Horizontal Discharge   12AU7 

V- 118—Horizontal Output 6BG6 
V-119—HV Rectifier  1B3 

V- 120—Damper 6W4 

V-121—LV Rectifier 5U4 

V- 122—Picture Tube   (See Chart) 

• 127 AMPLIFIER 

Rectifier 5Y3 

1st Audio Amplifier 6SJ7 

Audio Output 6V6 

IMPEDANCE AND POWER RATINGS 

300 Ohms — Antenna Input. IMPEDANCE Speaker Voice Coil 3.2 Ohms 

275 W. at 117 V., 60 C. P. S. POWER Audio-2.5 W. Undistorted, 4 W. Max. 

CHASSIS DIFFERENCES 

Picture Tube 
CT Number Audio Amp. Picture Tube Center Height CT Number 

262 127 Amp. 16TP4 9172 
263 127 Amp. 16GP4 11% 

264 127 Amp. 19EP4 12 

265 127 Amp. 19AP4 12 

266 Radio 16TP4 91/2 
267 Radio 16TP4 1114 

268 Radio 19EP4 12 
269 Radio 19AP4 12 

283 127 Amp. 16TP4 1114 

284 Radio 16TP4 104 

285 Radio 16TP4 10 7/8 

286 127 Amp. 17AP4 10!/8 

17BP4 

287 Radio 17AP4 10 18 

17BP4 

Audio Amp. 

288 Radio 

289 127 Amp. 

290 Radio 

291 127 Amp. 

292 Radio 

293 

294 

297 

299 

316 

127 Amp. 

Radio 

127 Amp. 
127 Amp. 

Radio 

RECEIVER OPERATING INSTRUCTIONS 

1. Plug the receiver power cord into the power 
outlet. 

2. Set the TV-PHONO switch on the rear of the 

TV chassis to TV. 

3. Turn on the radio chassis and set the band se-

lector switch to TV in combination models. On 

TV models only, turn the PICTURE OFF-ON 

control to the right about turn. 

4. Set the STATION SELECTOR switch to the 

desired channel number. 

5. Adjust the FINE TUNING control for the 

best quality sound. Set the desired sound vol-
ume with the VOLUME control. 

6. Advance the BRIGHTNESS control to slightly 

illuminate the picture tube screen. If no light 

appears, it may be due to incorrect ion trap 

adjustment. The proper procedure for adjust-

ing the ion trap follows: 

With the brightness control full on, adjust the 

ion trap until light appears on the screen. Re-

duce the brightness to a point near extinction 

by turning the brightness control counterclock-

wise. Readjust the ion trap for maximum 

brightness. It may be necessary to reduce 

brightness still farthur and readjust the ion trap. 

7. Adjust the PICTURE control for the desired 

contrast. 

Picture Tube 
Picture Tube Center Height 

17AP4 10 78 

17BP4 

17AP4 11 .!¡ 

17BP4 

17AP4 11,14 

17BP4 

19EP4 1114 

19AP4 

19EP4 11!/¡ 

19AP4 

20CP4 11!,¡ 

20CP4 11 174: 

19AP4 13 

20CP4 13 

20CP4 12 

8. If the picture "rolls" up or down, turn the 

VERTICAL control knob so the "roll" is down-
ward, then turn it in the opposite direction 

until the picture moves up to lock in frame. 

Switching from channel to channel will not 

cause the picture to lose sync if the control is 
properly set. 

9. If the picture does not snap into horizontal sync 

immediately on being switched to a picture 

channel, but instead shows diagonal bars that 

slowly reduce in number until the picture snaps 

in, the following adjustments should be made. 

Remove the Horizontal Discriminator tube 

(V-116, 6AL5) and adjust the HORIZONTAL 

HOLD SCREW until the picture slowly moves 

back and forth with the blanking bar vertical. 

Replace the AFC discriminator tube. After 

allowing time for the tube to warm up, the pic-

ture should fall into sync immediately upon 

switching from channel to channel. 

10. If horizontal linearity is unsatisfactory, adjust 

the Drive control for maximum width. This 

point may be determined by observing the 

height, as minimum height occurs simultane-

ously. Then adjust linearity control for linear 
pattern. 

H. Adjust the HEIGHT control until the picture 

just fills the mask vertically. Adjust the VER-

TICAL LINEARITY until the test pattern is 
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CHASSIS 103 Series, Late 

symmetrical from top to bottom. These two 

controls are interacting and should be adjusted 

together. 

12. The FOCUS MAGNET has an adjustable shunt 

ring that governs the amount of magnetic flux 

controlling the size of the electron stream. Set 

the FOCUS CONTROL at about mid-range, 

and adjust the shunt ring so proper focus ap-

pears at this point. This ring is adjusted by 

loosening the "Shunt Ring Adjusting Screw" 

shown in Figure 1, and moving the ring parallel 

to the neck of the tube. Any further focusing 

can be accomplished with the focus control. 

It will probably be necessary to readjust the ion 

trap after the shunt ring has been moved. 

13. To center the picture, loosen the screw on each 

side of the focus coil and move the coil about 

the neck of the tube until proper centering is 

accomplished. Tighten the screws with the coil 

in this position. 

14. If shadcws appear in the corners of the picture, 

adjust the spring loaded screws holding the 

focus magnet support plate to tilt the focus mag-

net in the direction to eliminate the shadows. 

YOKE SPRING CENTERING 
ADJUSTMENT LOADED ADJ. SCREWS 

SCREW SCREWS 

FIGURE 1 

41111 SFOHUCNUTS 

RING 

SHUNT 
RING 
LOCK 
SCREW 

PICTURE 

ON -OFF 

BRIGHTNESS 

BRIGHTNESS r 
COMB. 4 

MODELS 

VOLUME 

CHANNEL 
SELECTOR 

PART II 

PARTS IDENTIFICATION 
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FIGURE 2 

TOP VIEW OF CHASSIS 
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PART III , 

CIRCUIT DESCRIPTION 

The tuner is a two tube unit with tuned input, 

providing good sensitivity, image rejection and sig-

nal to poise ratio. It consists of a 6BC5 pentode 

R-F amplifier and a 12AT7 twin-triode as oscillator-

mixer. The antenna input transformer matches a 

300-ohm balanced antenna to the tuner input, and 

has an electrostatic shield between primary and 

secondary. The channel selector is a positive acting, 

twelve position switch, connecting individual induct-

ances for each channel. One oscillator adjustment 

suffices for all channels, and fine tuning is accom-
plished by a smooth operating, variable dielectric 

capacitor. The schematic diagram is shown in 

Fig. 12. 

The video I-F amplifier is of the latest design 

incorporating adequate gain and band width. It 
consists of four 6CB6 tubes coupled by I-F trans-

formers. I-F transformers are bi-filar wound, and 

coupling between stages is by the capacitive and 

inductive coupling between windings. The trans-

formers are tuned by an adjustable iron core. The 

I-F passband is 3.75 Mc. wide, with a response of 

50% at 22.0 Mc. 

The converter coil and four transformers are 

stagger-tuned. The first stage includes a 19.75 Mc. 

adjacent channel picture trap. The second stage 

includes a 27.25 Mc. adjacent channel sound trap. 
A 21.25 Mc. sound trap is included in the third 

stage. These traps insure a minimum of interfer-

ence from adjacent channels and the sound channel. 

The first stage accommodates both the sound 

and video I-F signals. The sound portion is re-

moved by the sound take-off transformer T105. 

AGC bias is applied to the first three stages, and 

controls their gain inversely proportional to the 
applied signal strength. The last stage operates at 

cathode bias. The output of the I-F amplifier strip 

is essentially constant despite variations of input 

signal level. 

The IN60 crystal detector conducts on negative 

cycles. Current flowing through its load resistor 

develops a voltage that varies with the modulation 

of the I-F carrier. The, high frequency I-F com-

ponent is bypassed to ground through a 10 mmf. 

capacitor and C137, .0015. 

The first video amplifier is conventional and is 

direct coupled to the next stage, presenting a posi-

tive signal to the second video amplifier. The 
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picture control governs the cathode degeneration 

of the second video amplifier. 

The peaking network between the second video 

amplifier and the picture tube is conventional, 

except for the 4.5 Mc. trap, that is included to 

eliminate any beat between the sound and picture 

carriers. 

The picture tube is grid modulated with a nega-

tive signal. Its brilliance is variable by means of 

the brightness control in the cathode circuit. The 

picture control has the AC switch on it, and also a 

switch that opens, putting — 100 volts on the picture 

tube cathode thus decreasing the grid bias to zero 

when the power is turned off, quickly discharging 

the high voltage supply. This eliminates the bright 

spot noticeable on the picture tube of some receivers. 

The sound I-F take-off transformer is tuned to 

21.25 Mc. and removes the frequency modulated 

sound I-F signal from the video I-F strip. The 

three transformer coupled sound I-F amplifiers are 

all conventional. This highly efficient circuit ap-

plies an adequate signal to the FM discriminator. 

The resultant audio signal is applied to the amplifier 

section of the associated radio chassis when used 

in combination models. 

Models featuring TV only use a high fidelity 

audio amplifier Amp. 127A. This amplifier chassis 

has its own power supply, a 6SJ7 audio amplifier 

and a 6V6 power output. It also contains the audio 

cable socket and speaker socket. Its line cord plugs 

into the AC socket on the TV chassis. 

A Phono-TV switch and a phono jack are located 

on the rear apron of the TV chassis in models 

featuring TV only. For TV reception the switch 

must be turned to TV. When an external record 

player is used, its output is plugged into the phono 

jack and the switch must be in the Phono position. 

In the Phono position, 117V AC is applied to the 

Amp. 127 but not to the TV chassis. Thus the 

amplifier may be used independently. 

The vertical and horizontal sync pulses appear on 

the video carrier, through the I-F amplifiers, de-

tector and video amplifiers, between scanning lines 
of video modulation. Their appearance at the pic-

ture tube grid is always during retrace time, and 

cuts the beam to blanking level at those intervals. 

The positive going signal, Fig. 4 (a), is sampled 

at the plate of the first video amplifier, and applied 

to the grid of the first sync amplifier V- 112A. This 

tube is biased so the video portion of the signal 

falls below the knee of its characteristic curve, and 

receives but little amplification, and the sync pulses 

appear on the linear portion of the curve, and are 

amplified, as shown in Fig. 4 (b). 

The negative signal that is fed to the second sync 

amplifier grid V- 112B is again amplified. This tube 

is also biased so that any noise on the crest of the 

pulses is removed, and any noise between the sync 

pulses is reduced to their amplitude. The resulting 

wave form is shown in Fig. 4 (c). 

The signal is in a positive direction at the sync 

clipper grid V- 113A, and in that stage the lower 

half of the signal is removed, leaving only clean, 

square sync pulses, as shown in Fig. 4 (d). 

-F 

1--\ 
HORIZ. VERT. 

(a) 

HORIZ. VERT. 

1.1•11 

_L. 

(b) 

(c) 

(d) 

FIGURE 4 

\./ 

CUT-OFF 

CUT- OFF 

These are applied to the vertical oscillator stage 

V- 113B, through RC- 101, a filter network which 

passes only the low frequency vertical pulses. The 

vertical blocking oscillator and discharge stage, 

V- 113B, is of a 6SN7. During non-conduction, 

the grid voltage is negative with respect to the 

cathode. The plate draws current during discharge 

at a rate determined by the setting of the height 

control R-239. Due to the coupling of the oscillator 

transformer, there is a corresponding voltage rise on 
the grid, A to B in Fig. 5. When the grid becomes 

more positive than the cathode, it draws grid cur-

rent. This quickly charges C-205, which drives the 

grid negative and cuts off the plate current, see 

B to C. Then the charge on C-205 is slowly dis-

charged through the vertical speed control, R-218 

and R-216, which allows the grid voltage to slowly 

rise to its normal bias, see C to A. Then plate 

current begins to flow again and the cycle is repeated 

at a frequency depending on the rate of C-205 dis-

charge, which is controlled by the setting of R-218. 

FIGURE 5 

The frequency is adjusted at slightly slower than 

60 cps. During the charging period of C-205 (C to A), 

the vertical sync pulse is applied just before it 

would "trip" in its free-running cycle. The magni-

tude of the sync pulse is sufficient to drive the tube 

into conduction, and therefore controls the fre-
quency of the blocking oscillator. 

The sync clipper output signal is also used to 

synchronize horizontal scanning. When free run-

ning, the Horizontal Oscillator V- 117A operates at a 

frequency approximately correct for horizontal scan-

ning. The resultant sine wave output is applied 

through T-112 to the plates of the Horizontal 

Discriminator V-116 180° out of phase. The hori-

zontal sync pulses are applied to the center tap of 

the plate winding of the transformer, and appears 

at the plates of the Discriminator in phase. When 

the oscillator operates in synchronism with the 

transmitter, the pulses appear on the sine waves as 

one plate goes through zero voltage in a negative 

direction and as the other plate goes through zero 
voltage in a positive direction. 

This may be seen in Fig. 6 (a). 

Because the pulses appear when both plates are 

at zero voltage, there is no change in the operation 

of the circuit. However if the oscillator changes in 

frequency, the sync pulses at the detector plates do 

not appear when the oscillator voltage is zero, but 

at a point on each sine wave either before or after 

it goes through zero, as shown in Fig. 6 (b). 

As the sine wave on one plate is of opposite polar-

ity from the other, and as the sync pulse on one plate 

is of the same polarity as the other, the sync pulse 

will add to the sine wave that is positive, and sub-

tract from the one that is negative. This condition 

will produce a voltage unbalance in the cathode 

circuit of the Discriminator. 

This voltage difference, applied to the grid of 

V-115, the 6AU6 Horizontal Control stage, controls 

the variable reactance in shunt with the horizontal 

oscillator tank circuit, and causes the oscillator to 

change frequency in such a direction so as to come 

back into exact synchronism with the sync pulses. 

PLATE I PLATE 2 

OSCILLATOR SINE WAVE IN PHASE WITH SYNC 

PULSE. 

(a) 

PLATE I PLATE 2 

OSCILLATOR SINE WAVE OUT OF PHASE WITH 

SYNC PULSE. 

(b) 

FIGURE 6 
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68 C5 I2A77 

The horizontal AFC circuits are to be adjusted 
as follows: 

1. Set station selector to a channel with a station. 

2. Lock the picture in with the vertical control. 

3. Remove the horizontal discriminator tube 
(V-116, 6AL5). 

4. Adjust HORIZONTAL HOLD screw (rear of 

chassis) until diagonal bars disappear and the 

picture moves slowly across the screen with 

the blanking bar vertical. 

RF TUNER 
AMPL. MIXER OSC. 

SOUND IF AmPCS B (MSGR. 

6AU6 6AU6 6AU6 6AL5 

VIDEO IF AMPCS 8 DETECTOR 

6C84 6086 6C86 GCBS IN 60 

LV 
RECT 

o 
5U4G 

AMP 127 

o 
573G1 

6SJ7 6V6GT 

SPEAREF 

VIDEO AMPLIFIERS 
i6SN7 8AQ5 

PICTURE 
TUBE 

AOC AGC AGC 
CLAMP AMPL. RE CT 

,•   
2.s., 6s., 

B. 

SYNC 
SYNC AMPI:S. CLIPPER 

 C)--:j '_)-0 VERT 
SCAN 

VERT VERT 
OSC OUT 

65117 '6S N7 i6SN7 6V6GT 

HORIZ HO RIZ NOR IZ HORtZ 
CONTROL Di SCR OSC DISCH 

6AUG 641.5 I2AU7 

FUNCTIONAL DIAGRAM 

FIGURE 7 

!IV 

N V 
RE CT 

In 3GT 

HO RIZ 
OUT PUT 

 o  
66 G6 

HORIZ. 

DAM PER 

6W4 

SCAN 

PART IV 

ALIGNMENT 

DEFLECTION CIRCUIT ALIGNMENT 5. 

6. 

Replace the 6AL5 tube and wait for it to warm up. 

Adjust oscillator PHASING slug (inside chassis 

on oscillator transformer) to center the picture 
in the raster. 

7. Adjust the HORIZONTAL DRIVE control 
counterclockwise until a bright vertical stripe 

is visible in the picture. Turn the control 

clockwise until the stripe disappears. 

8. Adjust the HORIZONTAL LINEARITY screw 
for best linearity. 

9. Adjust the WIDTH so the picture fills the mask. 

VIDEO I-F ALIGNMENT 

1. Adjust the bias on the tuner AGC lead to — 2 

volts by using the variable resistor and plug 

assembly (illustrated in Fig. 8) substituted for 

the AGC tube. 

2. Connect the I-F signal generator to the con-

verter grid wafer (through the hole provided in 

the bottom of the tuner shield) and chassis 
ground. 

3. Connect the oscilloscope to the first video plate 

through a 10,000 ohm isolating resistor. The 

purpose of the oscilloscope is to observe the 
demodulated signal and make sure no overload 

develops. Overload is detected by no increase 
in output for an increase in input, and a dis-

torted waveform. 

4. Set the modulated signal generator to 19.75 Mc. 

and adjust the trap coil L-101 for minimum 

response. 

PIN 6 

CATHODE 

PLATE 

PIN 5 

GROUND 

3.9 K 

15 K 

3.9 K 

REMOVE 
VIOS AND 
INSERT PLUG 
IN SOCKET 

PIN 8 

Control for setting R-F bias. Use Plug Adaptor to plug into AGC 
tube socket, VI05, AGC tube is removed. 

FIGURE 8 

5. Set the signal generator to 21.25 Mc. and adjust 

the trap coil L-103 and the sound pick-off coil 

T-105 for minimum response. 

6. Set the signal generator to 27.25 Mc. and adjust 

trap coil L-102 for minimum response. 

7. Set the signal generator to 25.5 Mc. Be sure 

the signal does not overload the receiver. Align 

the converter coil on the R-F tuner for maxi-
mum response. 

8. Set the signal generator to 21.8 Mc. and adjust 

the first I-F transformer T-104 for maximum 
response. 

9. Set the signal generator to 23.8 Mc. and adjust 

the second I-F transformer T-106 for maximum 

response. 

10. Set the signal generator to 22.3 Mc. and adjust 

the third I-F transformer T-108 for maximum 
response. 
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CHASSIS 103 Series, Late 

To check the overall alignment, set the bias on 

the tuner AGC lead to - 2 volts. Connect the 

sweep generator to the receiver antenna terminals. 

Connect the oscilloscope to the first video amplifier 

plate through a 10,000 ohm isolating resistor. Tune 

the receiver and the sweep generator to channel 13. 

The video I-F can now be retouched if necessary 

to obtain the overall frequency response curve, 

Fig. 9, with the picture carrier at approximately 

40% of maximum response as shown in the curve 

drawing. In making the final touch up adjustments, 

it should be remembered that the converter stage 

and the first video I-F stage are high Q circuits and 

tend to control the response at the high and low 

frequency ends of the pass band. The third and 

fourth video I-F's are relatively low Q circuits and 

they control the response over the center of the 

passband. The second video I-F controls the tilt. 

All twelve channels should be checked for alignment. 

MAX. TILT F. 25% 

MINIMUM LIMIT 
FLAT RESPONSE 

223 

MAX. VALLEY 10% 

22.3 NOT TO BE BELOW 50 
21.8 NOT TO BE ABOVE 50 

22.0 NOMINAL 
50%  

1975 21'25 
TRAP TRAP 

at 

FIGURE 9 

27.25 
TRAP 

25.75 LIMIT 50% 

25.75 NOMINAL 40% 

25.75 LIMIT 30% 

OSCILLATOR ADJUSTMENT 

Set channel selector on channel 13. Apply a crys-

tal controlled, amplitude modulated sound carrier to 

the receiver antenna terminals. Set the fine tuner 

to the mid-range position. Tune the oscillator trim-

mer for the null in the sound output. Each channel 

should be checked for proper tuning, the null should 

be more than 30 degrees rotation from either end of 
the fine tuner rotation. 

NOTE: Complete alignment of the R-F Tuner is 
covered in other manuals and will not be repeated 
here. The schematic diagram of the tuner is shown 

in Fig. 12. 

SOUND I-F ALIGNMENT 

1. Adjust the bias on the tuner AGC lead to - 2 

volts by using the variable resistor and plug 

assembly. Set the modulated signal generator 

to 21.25 Mc. Connect the output cable of the 

generator to the grid of the first sound I-F 

(Pin 1 of V-101) and chassis ground. Connect 

an oscilloscope or VTVM to terminal 1 of T-102 

through a 470,000 ohm isolating resistor. Align 

both slugs of T-101 and T-102 for maximum 

output. 

2. Connect the oscilloscope to the junction of C-126 

and R-116. Align the bottom slug of the dis-

criminator transformer (T-103) for minimum 

output. Disconnect the signal generator. 

3. Connect the sweep generator to Pin 1 of V-101 

and chassis ground. Connect the oscilloscope 

to terminal 1 of T-102 through a 470,000 ohm 

isolating resistor. Check for symmetrical re-

sponse about 21.25 Mc. 

4. Connect the oscilloscope to junction of R-116 

and C-126, and check the discriminator (T-103) 

for symmetrical output. 

4.5 MC. TRAP ALIGNMENT 

Connect the modulated signal generator to the 

first video amplifier grid. Tune the generator to 

4.5 Mc. Connect a crystal detector to the picture 

tube grid lead. Turn the contrast control fully 

counterclockwise. Observe the signal at the crystal 

detector load resistor on an oscilloscope and adjust 

the 4.5 Mc. trap for minimum output at the scope. 

I-F ALIGNMENT CHARTS 

1. VIDEO I-F 

This chart was prepared from the preceding detailed information, and is condensed in chart form for your convenience. 
Caution: Set R-F bias to - 2 volts as outlined in text before proceeding. 

Connect 
Signal Gen. Mod. 

Connect 
Sweep Gen. 

Freq. 
Mc. 

Connect 
Scope Adjust For Remarks 

(1) Convertor 
Grid Wafer 
On Tuner 

AM 19.75 Plate, Pin 2 
Video Amp. 

Trap 
L-101 

Min. Adjacent Channel 
Picture 

(2) 21.25 V-110A 
Through 

Trap 
L-103 

Min. Co-Channel Sound 

(3) 21.25 10,000 ohm 
Isolating 

T-105 Min. Sound Takeoff 
Coil 

(4) 27.25 Resistor Trap 
L-102 

Min. Adjacent Channel 
Sound 

(5) 21.8 T-104 Max. 1st I-F Trans. 

(6) 23.8 T-106 Max. 2nd I-F Trans. 

(7) 22.3 T-108 Max. 3rd I-F Trans. 

(8) 25.2 T-109 Max. 4th I-F Trans. 

(9) 25.5 Convertor On Tuner 

(10) Antenna Terminals 
Through Proper 

Matching Network 

Check 
All 

Channels 

Same 
As 

Above 

All 
I-F Coils 
Except 
Traps 

Correct 
Waveform 

See Notes Below 

Notes: Slug 

Cony. 

T-104 

T-106 

T-108 

T-109 

Freq. 

25.5 

21.8 

23.8 

22.3 

25.2 

Tunes 

Sharp 

Sharp 

Broad 

Broad 

Broad 

2. SOUND I-F 

Most Affects 

H. F. End of Curve 

L. F. End of Curve 

Tilt 

Center of Curve 

Center of Curve 

Connect 
Signal Gen. Mod. 

Connect 
Sweep Gen. 

Mc. 
Freq. 

Connect 
Scope 

Connect 
VTVM Adjust For Remarks 

(1) Grid of 1st 
Sound I-F 

AM 21.25 Terminal 
of T-102 
Through 
470,000 ohms 

Term. 1 
of T-102 

Both Top 
and Bottom 
Slugs of 
T-101 and 
T-102 

Max. 

(2) Pin I, V-101 21.25 Junction of 
6126, R-116 

Bottom 
Slug T-103` 

Min. 

(3) Pin 1, V-101 
1st Sound I-F 

21.25 Term. 1 
of T-102 
Through 
470,000 ohms 

Top and 
Bottom 
Slugs of 
T-101, T- 4)2 

Symmetrical 
Curve 

(4) Pin 1, V-101 
1st Sound I-F 

21.25 Junction of 
R-116, C-126 

Top and 
Bottom 
Slugs of 
T-103 

Good Disc. 
Curve 

I- F AMPL CURVE • 

SLIGHTLY FLAT- \ 

TOPPED 

21 254.. 
DISCRIMINATOR 

CURVE 

0
£
-
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PART V 

SERVICE INFORMATION 

PICTURE TUBE REPLACEMENT 

(HORIZONTAL CHASSIS) 

If it becomes necessary to replace the picture tube, 

it should be done in the following manner. 

1. Remove the tube socket from the rear of the 

picture tube, then remove the ion trap. 

2. Remove the safety glass assembly by taking out 
the screws which hold the glass rail in position. 

3. Loosen the nuts that secure the tube strap over 

the rim of the tube, and remove the strar. 

4. Remove the high voltage anode connector and 

lift out the tube. 

5. If metal tube, transfer the insulating ring to 
the replacement tube. 

6. Install the HV connector, replace the support 

strap, and fasten it down securely with the 

nuts removed in step 3. 

7. Loosen the thumbscrew on top of the deflection 

yoke, so the yoke moves freely. Loosen the two 

hex-head screws on each side of the deflection 

yoke mounting bracket, and push the top 

section forward until the rubber bumper fits 

against the bell of the tube, all the way around. 

Make sure tube face is vertical and neck of tube 

is parallel with chassis base. Then tighten the 

screws. If the screw heads on the left side are 

difficult to reach, use a right-angle spintite, an 

end wrench, or remove the HV compartment 

cover. Then press the deflection yoke forward 

as far as possible, and tighten the thumbscrew. 

8. Tighten the three focus coil plate adjustment 

screws until the plate is near the deflection 

yoke, perpendicular to the neck of the tube. 

9. Loosen the two screws which secure the focus 

coil, and move it so the neck of the tube is 

properly centered in it. Then tighten the screws 

and adjust the ion trap. 

10. If centering is not satisfactory, move the focus 

coil around the neck of the tube until the pic-

ture is properly centered in the mask. It may 

be necessary to readjust the ion trap each time 
the focus coil is moved. 

PICTURE TUBE REPLACEMENT 

(VERTICAL CHASSIS) 

In models where the chassis is mounted in a 

vertical position, the following procedure is recom-
mended. 

1. Remove the safety glass and mask assembly 

by taking out the screws which hold the glass 
rail in place. 

2. Lay the cabinet on its side on a clean piece of 

felt or other soft material, with the chassis 

side down. 

3. Remove the two metal wedges that brace the 
rim of the picture tube top and side. Two 

wood screws hold each in place. 

4. Two 14-20 screws secure each side of the chassis 

to the mounting rails of the cabinet. Remove 

these screws, all connections to the amplifier, 

and pull the chassis out of the cabinet. Then 

proceed through steps 1 to 10 in the preceding 

section. Then replace the chassis. 

NOTICE: In the event that proper centering can-

not be accomplished, remove the ion trap, turn the 

front edge to the rear, install and readjust it. Then 
proceed with the centering adjustment. If proper 

centering still cannot be accomplished, remove the 

focus coil and rotate 180°. 

MODIFICATIONS AND SERVICE SUGGESTIONS 

SOUND DRIFT 

The 103 series chassis is mounted vertically in 

some cabinets, and the heat rising to the tuner may 

cause some oscillator drift. The changes outlined 

below were made to compensate for this, and, if 

found necessary in early chassis, may be incor-
porated in the field. 

Refer to Fig. 10 in making these modifications. 

a. Replace C-21, 10 mmf. (black, brown, black, 

black, white) with 10 mmf. N-750 (violet, 
brown, black, black, white) Magnavox Part No. 

250088G63. C-21 is the condenser connected 

from the oscillator socket to the front lug at 

the base of the front wafer. 

b. Remove C-16, 3 mmf. N-750 (violet, black, 

orange, black) from oscillator socket. 

c. Add 3 mmf. N-1800 (orange, orange, black, 

orange, black, green) Magnavox Part No. 

250088G57 from rear lug at bottom of front 

wafer (connection point for C-17 oscillator trim-

mer) to chassis ground in front of oscillator 

socket (connection point for C-22). Keep leads 
as short as possible. 

CHANGE C2I 

OLD LOCATION OF 
CI6 (REMOVE) 

FRONT 
WAFER 

Check oscillator alignment on channel 13 (or on 

highest channel station) to see if oscillator tunes in 

with fine tuner not too close to either end of its 
rotation. If not, adjust oscillator trimmer C-17 

(in front apron of tuner) with screwdriver. 

Check oscillator alignment on all other channels 

(or on all available stations) to see if all other chan-

nels tune in with fine tuner not too close to either 

end of its rotation. If any channel does not tune in 
or tunes too close to either end of fine tuner rotation, 

adjust the inductance of the oscillator coil for that 

channel. Then check all lower channels, adjusting 
their coils also, if necessary. Re-check tuning of all 

channels after last coil is adjusted. 

Although the above changes should correct this 

difficulty, in persistent cases change C-18, 100 mmf. 
condenser to part No. 250088-13, 100 mmf. N-750. 

It is also advisable to check the 22,000 ohm oscillator 

grid resistor R9, as this will sometimes change value 

with temperature increases. Changing C-18 and 

R-9 may also help in curing a similar complaint on 

the horizontally mounted chassis, but C-16 and 

C-21 should not be changed in this case. 

FIGURE 10 

NEW LOCATION 
OF CI6 
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CHASSIS 103 Series, Late 

POOR RESOLUTION 

Note that the overall video response curve shown 

in this manual differs from that of the preliminary 

manual. In cases of poor resolution, it is advisable 

to check the I-F alignment, making sure that the 

curve is within the limits shown in Fig. 9. 

SIGNAL OVERLOAD 

In very strong signal areas, some overload may 

be experienced on this chassis. This condition may 

be corrected by changing R-164 in the AGC clamp 

circuit to 2.7 megohms. 

VOLTAGE CHART 

Measurements made with receiver operating at 117 volts, 60 cycles AC, with a strong signal input. 
"Voltohmist" type VTVM, between indicated terminal and chassis ground, unless otherwise noted. 

Tube 
No. 

Tube 
Type 

Plate Screen Cathode Grid 

Function Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

V-101 6BA6 
6AU6 

1st Sound I-F 5 120 6 120 7 1.5 1 0 

V-102 6BA6 
6AU6 

2nd Sound I-F 5 120 6 120 7 1.6 1 0 

V-103 6AU6 3rd Sound I-F 5 60 6 60 7 0 1 —5.8 

V-104 6AL5 Discriminator 7 
2 

—4.5 
—3.5 

1 
5 

1.42 
0 

V-105A %6SN7GT AGC Ampl. 5 —18 6 —38 4 —39 

V- 105B %6SN7GT AGC Rect. 2 92 3 4.7 1 —3.7 

V-106 6CB6 1st Video I-F 5 140 6 140 2 .22 1 —4.8 

V-107 6CB6 2nd Video I-F 5 140 6 140 2 .22 1 —4.2 

V-108 6CB6 3rd Video I-F 5 140 6 140 2 .36 1 —4.2 

V-109 6CB6 4th Video I-F 5 140 6 140 2 2.3 1 0 

V-110A %6SN7GT 1st Video Ampl. 2 —16 3 —80 1 —88 

V-110B %6SN7GT AGC Clamp 5 0 6 0 4 —2.2 

V-111 6AQ5 2nd Video Ampl. 5 170 6 200 2 2.7 7 —16 

V-112A %6SN7GT 1st Sync Ampl. 2 100 3 4.8 1 —3.7 

V- 112B %6SN7GT 2nd Sync Ampl. 5 96 6 1.12 4 —.9 

V- 113A %6SN7GT Sync Clipper 2 +200 3 8.3 1 —17 

V- 113B YeSN7GT Vertical Osc. 5 +140 6 —80 4 —138 

V-114 6V6GT Vertical Output 3 +280 4 280 8 —47 5 —65 

V-115 6AU6 Horiz. Control 5 +200 6 150 7 +3.6 1 .24 

V-116 6AL5 Horiz. Discr. 1 
5 

0 
.1 

7 
2 

—27 
—28 

V-117A h12AU7 Horiz. Osc. 1 170 3 .1 2 —8.6 

V-117B h12AU7 Horiz. Disch. 6 142 8 —80 7 —110 

V-118 6BG6G Horiz. Output Cap Do not meas. 8 205 3 —80 5 —110 

V-120 6W4GT Damper 5 Do not meas. 3 450 

V-121 5U4G LV Rectifier 4/6 *365 8/2 300 

V-122 (See Chart Picture Tube) $13KV 10 400 11 70-120 2 —5 to + 50 

Measurements made with 

*AC voltage, measured from — 100 volt tap. 

Measured with electrostatic voltmeter. 

Do not measure Horizontal Output plate or 

Damper plate with VTVM. 

Pulses cause grid rectification in meter so reading is 
meaningless, and HV pulses may damage meter. 

Assuming normal operation of the television 
receiver, voltage waveforms often do not appear 
as shown. This is a function of the type of 
oscilloscope used, and its input cable. 

These waveforms are as reproduced on a 
Dumont 208B instrument but another, having 
greater or lesser frequency fidelity, may show a 
waveform quite different in shape and/or size. 
Therefore, the service technician must be fa-

Grid of 1st Video Ampl., 
pin 1, V- 110A, 'scope at 

30 c.p.s. 5 V. p, p.* 

Cathode of Sync Clipper, 
pin 3, V- 113A, 'scope at 
30 c.p.s. vert. osc. un-
synchronized. 50 V. p p. 

Secondary of Vert. Out-
put trans., yellow lead, 
'scope at 30 c.p.s. 105 

V. p/p. 

Grid of Hor. Output 
(junction of R-202, 
R-203), 'scope at 7875 

c.p.s. 150 V. p'p. 

103 SERIES TELEVISION CHASSIS 

Control grid of picture 
tube, 'scope at 30 c.p.s. 

50 V. p p.** 

Cathode of Sync Clipper, 
pin 3, V- 113A, 'scope at 
7875 c.p.s. 48 V. p ' p. 

Plate of Hor. Control, 
pin 5, V-115, scope at 
7875 c.p.s. 50 V. p p. 

Term. 6, Hor. Output 
trans., 'scope at 7875 

c.p.s. 130 V. p 'p. 

WHY THE WAVEFORMS VARY 

miliar with his oscilloscope, must recognize its 
limitations and must make mental correction if 
waveforms do not appear to be "normal." 

The same logic applies to the measure of D-C 
voltages. Measurements shown here are on an 
RCA Voltohymist, Jr. and the use of a 20,000 
ohm per volt movement will indicate some D-C 
voltages to differ greatly from those shown. 
Again, logic and reasoning must be applied, 

Grid of 1st Sync Ampl., 
pin 1, V- 112A, 'scope at 

30 c.p.s. 18 V. p/p. 

Output of integrating net-
work, term. 2, 'scope at 30 
c.p.s. vert. osc. unsyn-
chronized. Sync pulse 8 V. 
p p. osc. pulse 55 V. p ' p. 

Plate of Hor. Disc., pin 
7, V-116, 'scope at 7875 

c.p.s. 25 V. p p. 

Cathode of Damper, pin 
3, V-120. 'scope at 7875 

c.p.s. 40 V. p p. 

realizing that in a high impedance circuit, the 
indicated voltage will be less than the actual 
operating voltage. 

Allowances for scope waveforms and D-C 
meter readings may be computed if all pertinent 
factors are known, but the experienced tech-
nician makes mental correction and allowances 
to the end that high fidelity instruments are not 
requi red. 
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Term. 1, Hor. Output 
trans., 'scope at 7875 

c.p.s. 25 V. p 'p. 

Plate of 1st Sync Ampl., 
pin 2, V- 112A, 'scope at 

30 c.p.s. 18 V. p/p. 

Grid of Vert. Output, 
pin 5, V-114, 'scope at 

30 c.p.s. 50 V. p/p. 

Plate of Hor. Disc., pin 
2, V-116, 'scope at 7875 

c.p.s. 28 V. pip. 

Plate of 2nd Sync Ampl., 
pm 5, V- 112B, 'scope at 

30 c.p.s. 115 V. p/p. 

Plate of Vert. Output, 
pin 3, V-117, 'scope at 

30 c.p.s. 1200 V. p/p. 

Plate of Hor. Osc., pin 
1, V- 117A, 'scope at 7875 

c.p.s. 28 V. p/p. 

•Use 10,000 ohms in series 
with probe. Voltage varies 

with signal input. 

**Varies with contrast 
control. 

Ref. 
No. DESCRIPTION 

T 101 Transformer, sound I-F 

Use R 103 & R 110 with this transformer 

T 102 Transformer, sound I-F 

Use R 103 â R 110 with this transformer 

T 103 Tr ansformer, sound discriminator 

T 104 Transformer, 1st video I-F 

T 105 Transformer, 4th video I-F 

T 106 Transformer, 2nd video I-F 

T 108 Transformer, 3rd video I-F 

T 109 Video detector assembly 

T 110 Transformer, vertical blocking oscillator 

T Ill Transformer, vertical output 

T 112 Transformer, horizontal oscillator 

T 113 Transformer, hi voltage 

T 114 Transformer, power 

L 101 Video I-F trap 

L 102 Video I-R trap 

L 103 Video I-F trap 

L 104 Choke, R- F, 6.8 uh. 

L 106 Coil, peaking-- green 

L 107 Coil, 4.5 mc. trap 

L 108 Coil, peaking- red ( AA, BA only) 

Coil, peaking--- yellow (CA only) 

L 109 Coil, peaking--yellow 

L 110 Coil, peaking- - orange 

L Ill Coil, deflection 

CT297-299 only 

L 112 Coil, focus 

L 113 Coil, peaking 

L 114 Coil, horizontal size 

L 115 Coil, horizontal linearity 

L 116 Filter reactor 

C 101 Capacitor, ceramic, 1500 mmf. 450 V. 

C 102 Capacitor, ceramic, 1500 mmf 450 V 

C 103 Capacitor, ceramic, 1500 mmt. 450 V. 

C 104 Capacitor, ceramic, 1500 mmf. 450 V. 

C 105 Capacitor, ceramic, 47 mmf. 500 V. 

C 107 Capacitor, ceramic, 1500 mmf. 450 V. 

C 108 Capacitor, ceramic, 270 mmf. 500 V. 

C Ill Capacitor, ceramic, 5 mmf. 500 V. 

C 112 Capacitor, paper, .001 mfd. 600 V. 

C 113 Capacitor, ceramic, 2.2 mmf. 500 V. 

C 114 Capacitor, ceramic, 1500 mmf. 450 V. 

C 115 Capacitor, ceramic, 1500 mmf. 450 V. 

C 116 Capacitor, ceramic, 1500 mmf. 450 V. 

C 117 Capacitor, ceramic, 1500 mmf. 450 V. 

C 118 Capacitor, ceramic, 1500 mmf. 450 V. 

C 119 Capacitor, ceramic, 5 mmf. ± 10 ( 

500 V. 

C 120 Capacitor, ceramic, 1500 mmf. 450 V. 

C 121 Capacitor, ceramic, 1500 mmf. 450 V. 

C 122 Capacitor, ceramic, 15 mmf. ± 10%, 

500 V. 

C 123 Capacitor, ceramic, 10 mmf. ± 10%, 

500 V. 

C 125 Capacitor, ceramic, 1500 mmf. 450 V. 

C 126 Capacitor, ceramic, .01 mfd. 450 V. 

C 128 Capacitor, ceramic, 5 mmf. ± 10%, 

500 V. 

C 129 Capacitor, ceramic, 10 mmf. + 10%,, 

500 V. 

PART VI 

PARTS LIST 

Part List 
No. Price 

360498-1 

360332.12 

  360498-1 

360332-12 

360332 13 

360461-2 

360461 -2 

360461-2 

360461-2 

360476-1 

320030-6 

320056-3 

360435-1 

320055-1 

300060-1 

360484-1 

360484-1 

360484-1 

360372-4 

360443-9 

360483-1 

360443-7 

360443-12 

360443-12 

360443-11 

360462-5 

360496-1 

360477-2 

360451-1 

360357-1 

360358-1 

320041-2 

250175-3 

250175-3 

250175-3 

250175-3 

250207-11 

2 50 17 5-3 

250207-20 

250206-1 

250201-1 

250164-13 

250175-3 

250175-3 

250175-3 

250175-3 

250175-3 

250206-1 

250175-3 

250175-3 

250206-5 

250206-3 

250175-3 

250175-2 

$1.40 

2.00 

1 40 

2.00 

2.50 

.80 

.80 

.80 

.80 

3.20 

1.95 

2.35 

2.55 

7.75 

17.50 

1.40 

1.40 

1.40 

.15 

.30 

.95 

.30 

.30 

.30 

.30 

8.80 

8.80 

6.40 

.50 

.75 

.55 

.80 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.20 

.10 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.20 

Ref. 
No. DESCRIPTION 

C 130 Capacitor, ceramic, 15 mmf. ± 10%, 

SOI) V. 
C 131 Capacitor, paper, .001 odd. 600 V. 

C 132 Capacitor, ceramic, 1500 mmf. 450 V. 

C 133 Capacitor, ceramic, 1500 mmf. 450 V. 

C 134 Capacitor, ceramic, 1500 mmf. 450 V. 

C 135 Capacitor, ceramic, .01 mfd. 450 V. 

C 136 Capacitor, ceramic, 1500 mmf. 450 V. 

C 137 Capacitor, ceramic, 1500 mmf. 450 V. 

C 138 Capacitor, ceramic, 1500 mmf. 450 V. 

C 150 Capacitor, paper, .047 mfd. 600 V. 

C 151 Capacitor, paper, .047 mfd. 600 V. 

C 152 Capacitor, paper, .047 mfd. 600 V. 

C 153 Capacitor, paper, .047 mfd. 600 V. 

C 154 Capacitor, electrolytic, 25 mfd. 50 V. 

C 155 Capacitor, paper, .01 mfd. 600 V. 

C 157 Capacitor, paper, .05 mfd. 400 V. 

C 158 Capacitor, paper, . 05 mfd. 400 V. 

C 180 Capacitor, paper, . 25 mfd. 400 V. 

C 181 Capacitor, paper, . 047 mfd. 600 V. 

C 182 Capacitor, mica, 100 mmf. 500 V. 

C 183 Capacitor, mica, 100 mmf. 500 V. 

C 184 Capacitor, paper, .0047 mfd. 600 V. 

C 185 Capacitor, paper, .005 mfd. 600 V. 

C 186 Capacitor, paper, .015 mfd. 600 V. 

C 187 Capacitor, paper, .0047 mfd. 600 V. 

C 188 Capacitor, paper, . 047 mfd. 600 V. 

C 189 Capacitor, paper, .01 mfd. 600 V. 

C 190 Capacitor, paper, . 1 mfd. 600 V. 

C 191 Capacitor, paper, .01 mfd. 600 V. 

C 192 Capacitor, mica, 1000 mmf. 500 V. 

C 193 Capacitor, paper, .047 mfd. 600 V. 

C 194 Capacitor, electrolytic, 10 mfd. 350 V 

C 195 Capacitor, paper, .033 mfd. 600 V. 

C 196 Capacitor, paptr, . 1 n-,fd. 600 V. 

C 198 Capacitor, paper, .25 mfd. 400 V. 

C 199 Capacitor, paper, . 1 mfd. 600 V. 

C 201 Capacitor, mica, 100 mmf. 500 V. 

C 202 Capacitor, ceramic, 3.3 mmf. ± 10% 

(CA only) 

C 205 Capacitor, mica, 4700 mmf. ± 57(, 

500 V. 

C 207 Capacitor:, paper, . 1 mfd. 600 V. 

C 209 Capacitor, paper, .068 mfd. 600 V. 

C 215 Capacitor, hi voltage 

C 216 Capacitor, paper, .047 mfd. 600 V. 

(AA, BA only) 

C 217 Capacitor, paper, . 1 mfd. 600 V. 

(CA only) 

C 218 Capacitor, electrolytic, 45-40 mfd. 

475 V. 

C 219 Capacitor, electrolytic, 40-30-10 mfd. 

475 V. 

C 220 Capacitor, electrolytic, 40 mfd. 350V.--

50-20 mfd. 150V.---80 mfd. 50 V. 

RC 101 Printed Circuit 

R 102 Resistor, carbon, 270 ohms, g W. 

250206-1 . 15 R 103 Resistor, carbon, 22,000 ohms, 1/2 W. 

Used only with 360332-12 trans. 

230206-3 . 15 R 104 Resistor, carbon, 1000 ohms, Jj W. • 

• 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Part List 
No. Price 

250206-5 

250201-1 

250175-3 

250175-3 

250175-3 

250175-2 

250175-3 

250175-3 

250175-3 

250201-11 

250201-11 

250201-11 

250201-11 

270027-7 

250201-7 

250129-15 

250129-15 

750151-21 

250201-11 

250159-98 

250159-98 

250201-5 

250185-9 

250185-10 

250201-5 

250201-11 

250201-7 

250201-13 

250201-7 

250160-64 

250201-11 

270027-9 

250201-10 

250201 13 

250151-21 

250201-13 

250159-98 

$ . 15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.25 

.25 

.25 

.25 

.65 

.20 

.20 

.20 

35 

.25 

.15 

.15 

.20 

.20 

.20 

.20 

.25 

.20 

.35 

.20 

.25 

.25 

.70 

.20 

.35 

.35 

.35 

.15 

250164-14 . 10 

250161-24 

250201-13 

250201-12 

250189-1 

.60 

.35 

.35 

1.15 

250201-11 . 25 

2502)1-13 .35 

270021-33 2.35 

270021-24 1.95 

270021-40 

250186-1 

230104-55 

1.50 

.80 

.05 

230104-78 .05 

230104 62 .05 

Ref. 
No. DESCRIPTION 

Part List 
No. Price 

R 105 Resistor, carbon, 100 ohms, 1 2 W  230104-50 $ .05 

R 106 Resistor, carbon, 1000 ohms, 1,2 W 230104-62 .05 

R 107 Resistor, carbon, 100,000 ohms, g W. 230104-86 .05 

R 108 Resistor, carbon, 10,000 ohms, 1 W. 230105-74 .05 

R 109 Resistor, carbon, 10,000 ohms, 1 W. 230105-74 .05 

R 110 Resistor, carbon, 39,000 ohms, 1/2 W. 

Used only with 360332-12 trans 230104-81 .05 

R Ill Resistor, carbon, 100,000 ohms, 1/.2 W. 230104-86 .05 

R 114 Resistor, carbon, 100,000 ohms, 1z2 W. 230104-86 .05 

R 116 Resistor, carbon, 68,000 ohms, g W 230104.84 .05 

R 117 Resistor, carbon, 22,000 ohms, 1 2 W. 

Used on the AA only    230104-78 .05 

Resistor, carbon, 100,000 ohms, 2 W. 

Used on the BA, CA only  230104-86 .05 

R 118 Resistor, carbon, 68 ohms, (' W.  230104-48 .05 

R 119 Resistor, carbon, 1000 ohms, 1,2 W  230104-62 .05 

R 120 Resistor, carbon, 10,000 ohms, g W. 230104-74 .05 

R 121 Resistor, carbon, 68 ohms, 1,2 W. 210104-48 .05 

R 122 Resistor, carbon, 100 ohms, 12 W. 230104-50 .05 

R 123 Resistor, carbon, 3300 ohms, 12 W 230104-68 .05 

R 124 Resistor, carbon, 68 ohms, 12 W   230104-48 .05 

R 125 Resistor. carbon, 100 ohms, 12 W........230104.50 .05 

R 126 Resistor, carbon, 3900 ohms, 1 2 W.......230104-69 .05 

R 127 Resistor, cabo, 150 ohms, !, W........230104-52 .05 

R 128 Resistor, carbon, 100 ohms, 1,2 W. 230104-50 .05 

R 129 Resistor, carbon, 100 ohms, 12 W. 230104-50 .05 

R 130 Potentiometer, volume 220076-19 .50 

R 132 Resistor, carbon, 33 ohms, 1/2 W. 230104-44 .05 

R 133 Resistor, carbon, 39,000 ohms, 1/2 W. 

(CA only)  230104-81 .05 

R 149 Resistor, carbon, 18,000 ohms, 2 W... 230106-77 . 20 

R 150 Potentiometer, picture, 10,000 ohms . 220076-43 .85 

R 151 Resistor, carbon, 3900 ohms, 1/2 W ... 230104-69 .05 

R 152 Resistor, carbon, 270 ohms, 12 W.......230104.55 .05 

R 153 Resistor, carbon, 10,000 ohms, 1'2 W. 

(AA, BA only) 230104-74 .05 

Resistor, carbon, 3300 ohms, g W. 

(CA, DA only)   230104-68 .05 

R 154 Resistor, carbon. 5600 ohms, 1 W  230105-71 . 10 

R 155 Resistor, carbon, 5600 ohms, 1 W. 230105-71 . 10 

R 156 Resistor, carbon, 2.2 megohm, 1/2' W. 

(AA, BA only) 230104-102 .05 

Resistor, carbon, 1 megohm, g W. 

(CA, DA only) 230104-98 .05 

R 157 Resistor, carbon, 2.2 megohm, 1/2 W. 

(AA, BA only)    230104-102 .05 

Resistor, carbon, 1 megohm, 1/2 

(CA, DA only)    230104-98 .05 

R 158 Resistor, carbon, 39,000 ohms, 1/2 W 230104-81 .05 

R 159 Potentiometer, brightness   220076-44 .50 

R 160 Resistor, carbon, 82,000 ohms, 1 W. 230105-85 .05 

R 161 Resistor, carbon, 560,000 ohms, 1/2 W. 230104-95 .05 

R 162 Resistor, carbon, 470,000 ohms, g W. 230104-94 .05 

R 163 Potentiometer, contrast   220076-39 .45 

R 164 Resistor, carbon, 1.8 megohm, 1/2 W. 230104-101 .05 

R 165 Resistor, carbon, 100,000 ohms, 1/2 W. 230104-86 .05 

R 167 Resistor, carbon, 18,000 ohms, g W. 230104-77 .05 

R 168 Resistor, carbon, 1000 ohms, g W 230104-62 .05 

R 171 Potentiometer, focus  220076-38 1.10 

R 173 Resistor, strip, 800 ohms, 10.9 W 240035-8 .55 

R 174 Resistor, strip, 900 ohms, 7 W.   240035-13 .50 

R 175 Resistor, carbon, 4700 ohms, 1 W. 230105-70 . 10 
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Ref. 
No. DESCRIPTION 

Part List 
No. Price 

R 176 Resistor, carbon, 8200 ohms, 2 W. 230106-73 $ . 10 

R 178 Resistor, carbon, 270 ohms, V2 W• 230104-55 .05 
R 179 Resistor, strip, 400 ohms, 50 V.-

400 ohms, 50 V. 240069-1 . 75 

R 180 Resistor, carbon, 10,000 ohms, W. 230104-74 .05 
R 181 Resistor, carbon, 6800 ohms, g W. 230104-72 .05 

R 182 Resistor, carbon, 680,000 ohms, 12 W. 230104-96 .05 

R 183 Resistor, carbon, 27,000 ohms, g W. 230104-79 .05 

R 184 Resistor, carbon, 1 megohm, 1/2 W. 230104-98 .05 

R 185 Resistor, carbon, 220 ohms, 1'; W 230104-54 .05 

R 186 Resistor, carbon, 22,000 ohms, 1 W. 230105-78 . 10 

R 187 Resistor, carbon, 3.9 megohm, 3,2 W. 230104-105 .05 

R 188 Resistor, carbon, 2200 ohms, 1/2 W  230104-66 .05 

R 189 Resistor, carbon, 1000 ohms, I W. 230104-62 .05 

R 190 Resistor, carbon, 10,000 ohms, 12 W. 230104-74 .05 

R 191 Resistor, carbon, 470,000 ohms, 1/2 W. 230104-94 .05 

R 192 Resistor, carbon, 470,000 ohms, g W. 230104-94 .05 

R 193 Resistor, carbon, 1 megohm, 3/2 W. 230104-98 .05 

R 194 Resistor, carbon, 470,000 ohms, g W. 230104-94 .05 

R 195 Resistor, carbon, 47,000 ohms, 3/2 W. 230104-82 .05 

R 196 Resistor, carbon, 22,000 ohms, g W. 230104-78 ,05 

R 197 Resistor, carbon, 3900 ohms, 1 W. 230105-69 .05 

R 198 Resistor, carbon, 2.2 megohm, 1/2 W. 230104-102 .05 

R 199 Resistor, carbon, 100,000 ohms, g W. 

(AA, BA, CA only)  230104-86 .05 

Resistor, carbon, 120,000 ohms, 3/2 W. 

(DA only)  230104-87 .05 

R 200 Potentiometer, horizontal drive 

(AA, BA, CA only)  220076-35 .50 

Potentiometer, horizontal drive 

(DA only)  220126-3 .50 

R 202 Resistor, carbon, 1 megohm, 32' W. . 230104-98 .05 

R 203 Resistor, carbon, 100 ohms, g W.  230104-50 .05 

R 214 Resistor, carbon, 15,000 ohms, g W. 230104-76 .05 

R 215 Resistor, carbon, 4.7 megohm, g W. 230104-106 . 05 

R 216 Resistor, carbon, 100,000 ohms, 3/2 W. 230104-86 .05 

R 217 Resistor, carbon, 1 megohm, 1/2 W........230104-98 .05 

R 218 Potentiometer, vertical speed 220076-12 .55 

R 223 Resistor, carbon, 2.2 megohm, g w 230104-102 .05 

R 224 Resistor, carbon, 820 ohms, TI W. 230105-61 . 10 

R 225 Potentiometer, linearity  220076-20 1.00 

R 228 Resistor, carbon, 1 megohm, 1 W.  230105-98 . 10 

R 232 Resistor, carbon, 10,000 ohms, g W. 230104-74 .05 

R 233 Resistor, wire wound, 38,000 ohms, 

10 W. . 240021-19 .60 

R 234 Resistor, carbon, 220,000 ohms, g W.. 230104-90 .05 

R 237 Resistor, carbon, 3900 ohms, 3/2 W 230104-69 .05 

R 238 Resistor, carbon, 270,000 ohms, g W. 230104-91 .05 

R 239 Potentiometer, vertical height  220076-5 .55 

J 102 Socket, interlock  180476-1 .20 

J 103 AC socket 180428-1 .20 

J 104 Socket, phono    180466-1 .05 

J 105 Socket, color converter (CA only) 180466-1 .05 

S 101 Switch, audio .     160223-1 1.35 

F 101 Fuse, 1/4 amp.    180475-1 .20 

F 102 Fuse, 5 amies'  180475-2 .20 

R-F tuner (AA only) 700351-1 57.50 

R-F tuner (CA, BA only)   700348-1 57.50 

R-F tuner, CT297 es CT299 (CA only) 700354-23 57.50 
R-F tuner, (316) - 700354-25 57.50 

P 101 Plug, sound--Shell 180310-1 plus plug 180311-2 .05 

P 102 Plug, interlock 467702-1 .60 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

© John F. Rider 

ALL ELECTRICAL VALUES SHOWN ARE IN OHMS OR 
MMF UNLESS OTHERWISE SPECIFIED. 

MEASURE HEATER (H) AND FIL. ( F) VOLTAGES ACROSS 
SOCKET TERMINALS. 

ALL OTHER VOLTAGES MEASURED FROM SOCeT 
TERMINAL TO GROUND WITH A 2opoo OHMS PER 
VOLT VOLTMETER, 

LINE VOLTAGE- I17 V. A.G. 
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PARTS LIST FOR AMP 127AA AUDIO AMPLIFIER 
Ref. Part List Ref. Part List 
No. DESCRIPTION No Price No. DESCRIPTION I No. Price 

T 101 Power transformer  ---- 300062-1 $6.90 C 106 Capacitor, electrolytic   270023-12 1.65 

R 101 Resistor, carbon, 470 ohms, 1/2  W. 230104-58 .05 C 107. Capacitor, paper, .047 mfd. 600 V. 250201-11 .25 

R 102 Resistor, carbon, 1.5 megohm, 1 W.  230105-100 . 10 J 101 Socket, external 180060-1 . 10 

R 103 Resistor, carbon, 470,000 ohms, 1/2  W. 230104-94 -.05 
J 102 Socket, speaker  180504-16 . 15 

R 104 Resistor, carbon, 2.2 megohm, 1/2  W. 230104-102 .05 

R 105 Resistor, carbon, 2.2 megohm, 1/2  W. 230104-102 . 05 

R 106 Resistor, carbon, 470,000 ohms, 1 W. 230105-94 . 10 

R 107 Resistor, carbon, 330 ohms, 1 W 230105-56 . 10 

C 101 Capacitor, paper, .047 mfd. 600 V. 250201-11 .25 

C 102 Capacitor, paper, .001 mfd. 600 V. 250201-1 $ .20 

C 103 Capacitor, paper, .0033 mfd, 600 V. - 250201-4 .20 col vectoo 

C 104 Capacitor, paper, .0022 mfd. 600 V... .. 250201-3 .20 
GO 

C 105 Capacitor, paper, .0047 mfd. 600 V........250201-5 .20 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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Function 

RF Amplifier 
RF Mixer 
Oscillator 
1st Video IF 
2nd Video IF 
3rd Video IF 
4th Video IF 
Sound IF Ampli-
fier 
Limiter 
Ratio Detector 
AF Amplifier & 
Phase Inverter 
Audio Output 
Audio Output 
Video Amplifier 
AGC Amplifier 
Noise Inverter 
Sync Separator 

Tube Type 

6BQ7 
1/2 6u8 
1/2 6u8 
6cB6 
6cB6 
6cB6 
6cB6 

6Au6 
6Au6 
6AL5 

12AX7 
6V6GT 
6V6GT 
6CB6 
6AU6 
1/2 12AX7 
1/2 12AX7 

TUBE COMPLEMENT 

Symbol 

V1 
V2A 
V2B 
V201 
V202 
V203 
V204 

V101 
V102 
V103 

V104 
V105 
V106 
V205 
V208 
V301A 
V30IB 

Function 

Sync Amplifier 
Sync Clipper 
Vertical Oscil-
lator 
Vertical Output 
Horizontal AFC 
Horizontal Os-
cillator 
Horizontal Out-

put 
HIT Rectifier 
Damper 
2nd Detector 
Damper 
LV Rectifier 
LV Rectifier 
Picture Tube 

CIRCUIT DESCRIPTION 

Tube Type  

1/2 6SN7GT 
1/2 6SN7GT 

6SN7GT 
6AU5GT 
1/2 6SN7GT 

1/2 6SN7GT 

6CD6G 
IB3GT 
6AX4GT 
IN64 
6KX4GT V405 
5U4G V501 
5U4G V502 
27" glass V207 
rectangular 

General 

This chassis is designed to power a 27", 90 degree picture tube 
and supplies full sweep at a maximum high voltage consistent with 
the tube rating. Light output (using the aluminized tube) is compa-
rable to or greater than that of the smaller screen chassis. A total 
of 27 tubes ( including picture tube and rectifiers) plus a crystal 

detector is used. 

Symbol 

V302A 
V302B 

V303 
V304 
V401A 

v4o1B 

v4o2 
v4o3 
V14.014 

The design features a cascode RF tuner, an increased sensitivity 
full bandwidth video IF amplifier, and wide band video amplifier to 

provide a high contrast, high definition picture. Other special fea-
tures include a high gain intercarrier-sound IF amplifier with limiter 
and ratio detector, and a 10 watt push-pull audio amplifier. There 
are direct provisions for a UHF tuner, which can be added when needed. 

The horizontal output system is of the new efficient auto trans-
former type, providing greater high voltage with full 90 degree de-
flection. The vertical deflection system provides full sweep with 
positive interlace. 

Further features employed in the 107 design are, keyed AGC and 

noise inverter.for optimum fringe area performance, and the " synchro-
guide" horizontal oscillator and AFC system. 

The 107 design employs a single shallow- pan chassis for ease of 
service. The plug-in deflection yoke and 27" picture tube mount sep-
arately in the cabinet. The chassis is designed for any mounting 
position including side mounting. 

The 107 chassis is rated for 117 volts 6o cycles AC line poten-
tial with power consumption of 315 watts. Sufficient additional 
power capacity for the UHF tuner has been included in the design of 
the power supply. 

Cascode RF Tuner 

The cascode RF tuner consists of an RF amplifier V1 (6BQ7) and 
mixer-oscillator V2 (6u8). A 12-position channel selector rotary 
switch is used with a concentric shaft which operates the variable 
fine tuner. For ease of alignment, inductances adjustable by bend-
ing or spreading are provided on every channel. 

As shown in the schematic diagram, the secondary of the antenna 
transformer Tl is tuned for each channel by shunting it with the 
proper value of inductance (S1, Section 4) to make it resonate with 
the RF tube V1 (6BQ7) input capacity. Ll and Cl form an IF trap, 
which is tuned to 44.5 MC for best average IF rejection on all chan-
nels. To further minimize IF interference an external IF trap assem-
bly is available for those few areas where the overall IF interference 
is severe. These traps are series-connected in the receiver antenna 
lead-in and should be tuned to give maximum rejection at the undesired 
IF frequency. 

Tuning of the RF plate and mixer grid is accomplished by wafer 
sections 3 and 2, which are identical to the RF grid wafer. Coupling 
capacitors C6, C9 and C10, connected between appropriate points pro-
vide the necessary coupling for the proper bandpass on all channels. 
shields between the RF grid, RF plate and mixer grid wafers reduce 
stray coupling. The 6BQ7 RF tube is used in a cascode circuit (triode 
1 grounded cathode, triode 2 grounded grid) to minimize triode feed-
back so that the superior signal-to-noise ratio of a triode is real-
ized with good stability. 

The pentode mixer V2A (1/2 6u8) is used because of its low feedback 

characteristic with 41 MC IF. 

To reduce high band radiation from the main TV chassis, common low 
side capacity coupling was used to the 1st IF tube grid circuit and the 
tuner chassis was connected to the main chassis only at the tuner' rear 
apron. 

Video IF 

The video IF amplifier operates at a picture carrier frequency of 

45.75 MC, with a design bandwidth of 4.0 MC at -6 db and consists of a 
double-tuned circuit (low- side capacity coupled), followed by a stag-
gered quadruple. This double-tuned circuit consists of two similar 
coils that are physically separated, one in the tuner (converter plate 
coil,) and one in the grid circuit of the 1st IF amplifier (T201). 
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The remainder of the IF amplifier consists of four stagger-tuned 
stages, using 6086's for maximum stable gain. Inductively coupled to 
the 1st, 2nd and 3rd IF plate coils are three traps, similar to that on 
the IF input coil. Two of these traps are tuned to 47.25 MC (adjacent 
channel sound), and one to 39.75 mc (adjacent channel picture). An 
additional 41.25 MC trap is capacity-coupled to the plate of the 2nd IF 
tube to provide additional co-channel sound rejection. 

The 1st and 2nd IF stages are in series, thus reducing the drain on 
the low voltage supply and at the same time providing a relatively 
"Stiff" effective 11" voltage for better AGC action. Similarly, the 4th 
IF tube is in series with the sound IF amplifier. 

To provide stability, all IF coils and traps, with the exception of 
the capacity-coupled 41.25 MC trap, are completely shielded and the de-
tector IN64 is enclosed in the 4th IF can. Two RF chokes (1201 and the 
RFC in 4th IF assembly) with a self-resonant frequency of 43 MC provide 
isolation of the IF amplifier and prevent stray coupling of the RF com-
ponent. 

Video Detector & Sound IF System 

The 107 chassis employs intercarrier sound IF ( 4.5 MC) produced by 
the video detector. The latter comprises a crystal diode ( IN64) located 
accessibly within shield can (T-205) also containing the final IF bifi-
lar coil, bypass condenser and IF stabilizing filter choke. 

The 4.5 MC intercarrier sound IF signal is amplified by the single 
tuned 1st sound IF amplifier (Vlol) and in turn fed to the limiter stage 
(V102). The limiter stage drives a conventional ratio detector circuit 
which provides additional AM rejection resulting in high quality FM 
sound performance in the recovered audio. It is to be noted that both 
grid and plate limiting occur in the limiter stage. 

The audio amplifier comprises a resistance coupled voltage amplifier 

phase inverter stage ( V104) driving a pair of 6V6GT push-pull output 
tubes giving 10 watts of high quality audio output. A phono switch 
and input jack is provided at the rear of the chassis for convenient 
use with an external phono. Provision is also made for connecting an 
external radio tuner to feed the TV audio amplifier. 

Video Amplifier 

The video amplifier employs two stages in order to provide full 
bandwidth with a good margin of drive voltage (up to 130 V.P-P) for 
the picture tube. The first stage is a 6CB6 ( V205) direct coupled to 

the video detector for constant level noise clipping. Sync and AGC 
takeoff is from the plate side of V205, the AGC tube ( V208) being DC 
coupled to this point. 

The video signal is AC coupled to the grid of the video output 
tube ( V206). By means of grid current DC restoration takes place at 
this point. The combined tube characteristics of the two stages are 
such that good contrast in the vicinity of "white" is achieved and DC 
restoration on the output tube grid maintains this condition with re-

lative black/white content changes in the signal. Partial AC coupling 
from the output peaking circuit (1205 and R223) to the picture tube 
grid is employed in order to render less critical the variation in 
background (DC) component when switching between channels. TEE LOAD 
RESISTOR (R223) IS WIRE WOUND AND HAS AN AMOUNT OF INDUCTANCE WHICH 
IS A PART OF THE COMPENSATION EMPLOYED AND SHOULD NOT BE REPLACED BY 
A NON-INDUCTIVE RESISTOR. 

Noise Inverter 

The noise inverter is for the purpose of removing noise bursts 
that exceed the sync pulse level, from the signal that is fed to the 
AGC and sync circuits. The noise inverter (one-half 12AX7, V301A) is 
a grounded grid amplifier that forms a parallel signal path around 
the video amplifier tube. Since it is cathode driven, the noise in-
verter signal output is in phase with the detector signal while the 
video amplifier output is 180° out of phase. 

The noise inverter is biased beyond cutoff, enabling it to con-
duct only on noise signals which exceed the sync tips at the detector. 

Bias for the noise inverter is obtained from the grid bias volt-

age of the horizontal output tube by means of a voltage divider in 
the output tube grid return. A potentiometer (R304) provides for in-
dependent adjustment of noise inverter bias and horizontal drive. The 
noise inverter bias usually is between -9V and - 13V as measured with a 
VTVM. 

This chassis uses keyed AGC for improved noise immunity and re-
duction of airplane flutter effects. A series fed pulse to the AGC 
amplifier was chosen because of the ease of filtering the derived AGC 

voltage. A more rapidly acting AGC is therefore possible. 

The RF AGC voltage is considerably delayed to reduce the medium 
signal noise content of the picture. The RF amplifier grid to cathode 
conduction is used as a clamp for RF bias delay in the AGO system. 

Sync Separators 

The sync separator consists of three triode sections (V30IB), 
V302A, V302B) which are, respectively, the sync separator, sync ampli-
fier, and sync clipper. 

The sync separator is direct coupled to the sync amplifier oper-
ating in its positive grid region. The sync clipper is AC coupled to 
the sync amplifier and levels off sync tips at a uniform level. The 
sync clipper also serves as a phase-splitter and supplies a negative 
sync signal at the cathode for the vertical system, and a positive sync 
signal at the plate for the horizontal system. 

Vertical Sweep Oscillator 

The vertical sweep oscillator is a plate to grid multivibratoe 
using a 6SN7 dual triode. The integrated vertical sync is fed to the 
grid of the first triode section and the output wave is taken from 
the plate of the second triode (vertical discharge V303B). 
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The feedback circuit in the multivibrator is from the peaking re-
sistor to the grid of the first triode. I301 is a printed circuit 
integrating network and this together with an additional integrating 

section (R312 and C307) for improved interlace provides the vertical 

sync pulse. 

Vertical Output  

The vertical output amplifier is a type 6AU5GT (/304) pentode con-

nected, and transformer coupled to the yoke. 

The capacitor across the transformer secondary reduces horizontal 

pulses on the vertical yoke winding and improves interlace. 

Retrace blanking is obtained by superimposing part of the verti-
cal retrace pulse on the picture tube bias so that the picture tube is 

biased beyond cut-off during retrace. 

Horizontal Oscillator and Frequency Control 

The horizontal oscillator, discharge and AFC circuits utilize a 

double triode tube 6SN7, (V401). The frequency of the blocking oscil-
lator, V40IB, can be adjusted by the slug of L401 (accessible at rear 

of chassis). The frequency of oscillation is stabilized by a tuned 
circuit. The inductance for the tuned circuit is L401 and the capacity 

is composed of C410, C411 and C412. The generated sawtooth reaches the 

grid of the output tube V402 through the capacity divider C410 - C411. 
The latter, marked horizontal drive, is variable and controls the amount 
of drive on the grid of V402 (6CD6G). This adjustment will affect the 
horizontal linearity, high voltage and inverter tube bias and to a slight 
degree the frequency. Feedback capacitor (C408) affects the frequency 

slightly. 

Synchronization is accomplished by means of the AFC, V401A, as 
follows: A complex wave consisting of the sync pulse and a parabola is 

fed to the grid of this triode. The sync pulse rides near the peak of 
the complex wave. The tube is biased from the oscillator grid to such 

a value that plate current flows only during the positive peak portions 
of the complex wave. A portion of the integrated cathode voltage is 

applied to the oscillator grid. Its magnitude controls the frequency of 

the oscillator in such a way as to automatically lock it in synchronism. 

Horizontal Output and Damper  

The function of the output tube V402 is to supply sufficient current 
of the proper waveform to the horizontal deflection coils for normal 
horizontal scanning of the picture tube. The function of the damper tubes 

(V404 and V405) is to damp oscillations of the yoke current following 

retrace time and thus help provide a linear trace. Two dampers are used 
due to the greater current requirement for 90° deflection. Because the 
output transformer is the auto transformer type, " inverted" damper tubes 
are required, and for this reason such tubes must withstand high heater-

to-cathode potentials. Other functions of this circuit are to provide a 

high amplitude pulse for high voltage and to recover a substantial part 
of the energy in the system. Part of the energy recovered appears in the 

form of a boost voltage at the damper cathode and part in actual deflec-
tion current in the yoke. 

The output transformer is a highly efficient auto transformer, and 
special insulation is used to protect it against H.V. breakdown. Normal 

retrace time in the system is 9 to 10 microseconds. Width is controlled 
by L402 and linearity is controlled mainly by L403; the drive control 
influences linearity to some extent. 

High Voltage Supply 

The high voltage is supplied by part of the energy stored in the 
horizontal system. When the 6CD6G plate current is cutoff by the hori-

zontal oscillator pulse, a high positive pulse of voltage appears on 

the high voltage winding of T401 due to the rapidly collapsing field in 

the system. This high positive pulse is rectified by the H.V. rectifier 
V403 (1B3). The total high voltage applied to the picture tube is 20 KV. 

Anastigmatic Deflection Yoke & Focusing 

The anastigmatic deflection yoke has the windings distributed in a 
manner that gives very little deflection spot defocusing. This also 
produces a slight amount of raster distortion. Beam straighteners 
are used to correct this slight distortion. Otherwise the yoke is 
conventional in electrical characteristics. 

The 90° deflection requires that the yoke be designed physically 
shorter than 700 systems in order to minimize neck shadows. This 

makes the yoke less sensitive, thus requiring greater deflection power 
and consequently more current. 

A permanent magnet focus unit which has a centering plate on the 
front and the focus adjusting screw at the rear of the assembly is 
used. 

Low Voltage Su2ply 

The low voltage power supply provides the filament and plate volt-
ages for the receiver. Two 5U4G (V501 and V502) rectifier tubes are 
used to supply nominal 300 volts DC input to the filter at approximately 
435 ma. The power transformer has one 6.3 volt and one 12.6 volt center 

tapped filament winding. The 12.6 volt winding is normally grounded at 

midpoint and supplies filament current for all of the tubes except V207 e 
V101, V202, and V208. These four tubes are supplied by the second wind-

ing. This winding is connected to a 140 volt point so that the filament 
to cathode rating of the tubes is not exceeded. 
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120 ohm 
ALIGNMENT INSTRUCTIONS 

1. I -F ALIGNMENT 

a. Using a 4.5 V "C" battery with a tap at 1.5 V, connect the posi-
itive terminal to ground. Connect the - 1.5 V tap to the junc-
tion of R234 and R235, the R. F. grid return. Connect the - 4.5 
V terminal to the junction of R201 and C201, the I.F. grid re-
turn. 

b. Connect oscilloscope and/or VTVM across R216, the video detector 
load resistor. The oscilloscope is preferable as overload is 
more easily detected. 

c. Connect an AM signal generator to the convertor grid circuit. 
This connection can be made to convertor grid wafer of tuner 
through hole in bottom of tuner shield. 

d. Align the following slugs for indicated output. 

# * 

FREQUENCY 

41.25 MC 
41.25 MC 
47.25 MC 
47.25 mc 
39.75 MC 
43.3 mc 
43.3 bic 

# 45.3 
# 41.8 
# 45.2 

43.1 

mc 
MC 
MC 
MC 

ADJUST FOR 

T201 (Top) 
L206 (Top) 
T202 (Top) 
T204 (Top) 
T203 (Top) 
T201 (Bottom) 
Convertor Coil 

(on tuner) 
T202 (Bottom) 
T203 (Bottom) 
T204 (Bottom) 
T205 (Bottom) 

Minimum Output 
Minimum Output 
Minimum Output 
Minimum Output 
Minimum Output 
Maximum Output 

Maximum Output 
Maximum Output 
Maximum Output 
Maximum Output 
Maximum Output 

* The convertor coil and the bottom slug of T201 form a 
double tuned circuit and should be adjusted as follows: 

(1) 
(2) 

(3) 
(h) 

Detune convertor coil. 
Adjust T201 for maximum output. 
Adjust convertor coil for maximum output. 
Do not reset T201. 

# If any of these slugs require more than 3 turns readjust 
associated trap (top slug). 

e. Remove signal from convertor grid and loosely couple signal 
generator for marker injection. 

f. Set receiver and R-F sweep generator to channel 4 and connect 
R-F sweep generator to antenna terminals of receiver. 

Note: If balanced output cable for sweep generator is not 
available, the impedance matching network shown below should 
be used. 

50 ohm 
CAB LE 

150 ohm 

TO RECEIVER 
ANTENNA 
TERMINALS 

g. Retouch I-F slugs (bottom), if necessary, to obtain curve shown. 
If curve falls within prescribed limits do not readjust. 

h. Check all channels for symmetry and bandwidth. If it is nec-
essary to retouch any of the I-F adjustments, only the fol-
lowing should be adjusted. 

NOMINAL 

-10% - 

50% 

41.8 111C MARKER 
MUS1 FALL BETWEEN 
20% and 50% 
RESPONSE POINTS 

20% 

39.75 41.25 

MAX. TILT . 20% - 10% 

MAX. VALLEY WJ% 

60% 

45.0 MC 95% to 100% 

45% 

45.75 MC P1X CARRIER 
MUST FALL BETWEEN 
45% and 60% RESPONSE POINTS 

47.25 

2. 4.5 MC TRAP (L101) ADJUSTMENT 

To correct for ex-
cessive tilt, adjust 

4th I-F (43.1 MC) coil. 
To adjust low frequency 
side of curve, adjust 
2nd I-F (41.8 MC) coil. 
For high frequency cor-
rection, adjust the 1st 
& 3rd I-F coils (45.2 MC) 
and (45.3 MC). 

a. Remove V203, 3rd video I-F amplifier to prevent noise from masking 
output indication. 

b. . Connect 4.5 MC AM signal to terminal ID" of T205, video detec-
tor. Signal Input must not exceed 0.2 V. RMS. 

c. Connect VTVM with crystal probe to grid lead of picture tube. 
(Pin 2, V207) 

d. Turn contrast control to full clockwise position and adjust core 
of L101 for minimum output. 

3. SOUND I-F ALIGNMENT 

a. Connect 4.5 MC signal to terminal ID" of T205 as in 4.5 MC trap 
adjustment. lt
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b. Connect VTVM from pin 7 of V103, 6AL5 to ground. 

c. Adjust L102, Sound I-F coil, and primary of ratio detector trans-

former (bottom of T101) for maximum output. Reduce signal to 
maintain output below - 5.0 volts to prevent overload. 

d. Remove VTVM and connect negative lead to the junction of R109 and 

R110, and probe to junction of R108 and C112. 

e. Adjust secondary ( top) of ratio detector transformer for zero read-

ing. 
If secondary should require more than 3 or 4 turns for proper ad-
justment, repeat primary adjustment, as in ( b) and ( c). 

4. HORIZONTAL OSCILLATOR AND AFC ALIGNMENT: 

a. Tune set to weakest channel available. 

b. Set noise bias control fully clockwise. Then set horizontal drive 

trimmer about 1/2 turn from full clockwise position as a prelimin-

ary setting. 

c. Short terminals "C" and "D" of horizontal stabilizing coil ( L401), 

and turn horizontal hold control to full clockwise position. 

d. Adjust Horizontal Frequency coil ( on rear chassis apron) until pic-

ture locks horizontally. 

e. Adjust Horizontal Width, Drive and Linearity as follows: 

1. Adjust Horizontal Drive trimmer for maximum sweep. Turn counter-
clockwise until compression appears at center ( drive lines), 

then clockwise until compression is just eliminated. 
2. Adjust Horizontal Linearity coil ( L)403) on rear chassis apron 

for proper linearity. Two positions may be found which appear 
correct. The proper adjustment is that with the core further 

out ( counter-clockwise position). 

3. Adjust Horizontal Width control (a02) on rear chassis apron 

for proper picture size. 

f. Remove short from terminals "C" and "D" of stabilizing coil and 
connect oscilloscope through approximately 15 !.IMF capacitor to 

terminal "C" above. 

g. Adjust stabilizing coil ( L401) inside chassis so that sharp and 

rounded peaks of the pattern on the oscilloscope are of equal am-
plitude. If necessary, horizontal hold control may be adjusted to 

maintain sync. 

h. Remove oscilloscope lead and turn horizontal hold to full clock-

wise position. 

i. Turn Brightness Control to full clockwise position and adjust 
Horizontal Frequency control until blanking bar appears at left 
side of picture. Then back off until blanking bar and wiggle 

at top of picture is not present. 

VOLTAGE CHART 107_ SERIES 

TUBE 
NO. 

TUBE 
TYPE FUNCTION 

PLATE 
IN VOLTS 

SCREEN 
PIN VOLTS 

CATHODE 
PIN VOLTS 

GRID 
PIN VOLTS 

V1 6BQ7 R-F Amp 
1 

6 
180 
85 

3 85 2 85 

V2 6u8 Mixer 
osc. 

6 
1 

180 
135 

3 100 2 

9 
-4 * 

-5.5 *, 

1/1ó1 6AU6 Sound I-F Amplifier 5 290 6 290 7 150 1 145 

V102 6AU6 Limiter 5 180 6 180 7 110 1 105 

V103 
_ 

6AL5 Ratio Det. 7 -25 
... 

V104 12U7 Audio Amp & 
Phase Inverter 

1 

6 
170 
170 

— 
3 
8 

2 

2 

... 

V105 6V6GT Audio Output 3 295 4 290 8 20 5 o 

v106 6v6orr Audio Output 3 295 
, 
4 290 8 20 5 o 

V201 6CB6 1st Video I-F 5 150 6 150 2 .25 1 -5 

V202 6CB6 2nd Video I-F 5 285 

, 

6 285 2 175 1 170 

V203 6CB6 3rd Video I-F 5 140 6 
, 

140 2 .25 1 -5 

17204 6CB6 4th Video I-F 5 145 6 140 2 2.5 
, 

V205 6CB6 Video Amp. 5 18o# 6 lio# 1 -1.0 # 

V206 6K6GT Video Output 3 160* 4 145 

V207 See 
List 

Picture Tube Cap 20KV 10 570 11 105# 2 45 

V208 6Au6 AGC Amp. 5 -.5 6 615 7 210 1 

0-

180 

V301 12AX7 Noise I 
Sync Sep. 

1 
6 

— 
25 
110 

3 
— 

-1 2 

7 
-8nv..5 
-14 

V.302 6sN7oT Sync Amp. 
Sync Clipper 

5 
2 

185 
80 

6 
3 

110 
3 

4 
1 

100 
-1 

V303 6SN7GT Vertical Osc. 2 

5 
60 
80 

, 

3 
6 

25 
25 

V3014. 6AU5GT Vertical Output 5 255 8 190 3 25 1 o 

V401 6SN7GT Horizontal AFC. 

Horizontal OSC. 
5 
2 

250 
450 

6 -9.5# 4 
1 

-45 
-125 

V402 6CD6G Hor. Output Cap Do not 

measure 

8 160 5 -4o 

V403 1B3GT H.V. Rectifier Cap Do not 

measure 

, 

V404 6AX4GT Damper 5 260 3 620 

v405 6AX4GT Damper - 5 260 
- 

3 620 

Varies with channel selector switch position. 
Varies with control setups. 

©John F. Rider 
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PARTS LIST fral 11HHE 107 SERIES 

SYMBOL DESCRIPTION PART NO. SYMBOL DESCRIPTION PART NO. 

7101 Transformer, Ratio Detector 360482-1 C304 Capacitor, Mica, 240 mmf, + 5%, 500V 250159-56 
1201 Coil & Trap, I.F. Input 360545-1 C305 Capacitor, Ceramic, 10K mmf, GMV, 500V 250175-2 
1202 Coil & Trap, 1st I.F. 360546-1 C306 Capacitor, Paper, . 0047 mfd, 600V 250201-5 
T203 Coil & Trap, 2nd I.F. 360546-1 C307 Capacitor, Paper, . 0047 mfd, 600V 250201-5 
1204 Coil & Trap, 3rd I.F. 360546-1 C308 Capacitor, Mica, 2700 mmf, + 5%, 500V 250160-48 
T205 Coil & Video Det. I.F. 360549-1 C309 Capacitor, Paper, . 047 mfd, 600V 250201-11 
1301 Transformer, Vertical Output 330035-1 C310 Capacitor, Paper, . 1 mfd, 600V 250201-13 
1401 Transformer, Horizontal Output & Hi Voltage used with C311 Capacitor, Electrolytic, 10-30-5 mfd, 350V 

360556-1 Deflection Yoke 360552-1 -200 mfd, 25V 270021-46 
Transformer, Horizontal Output & Hi Voltage used with C312 Capacitor, Paper, . 047 mfd, 600V 250201-11 

360556-2 Deflection Yoke 360552-2 C401 Capacitor, Paper, . 047 mfd, 600V 250201-11 
1501 Transformer, Power 300068-1 C402 Capacitor, Mica, 47 mmf, 500V 250159-78 
1101 Coil, 4.5 MC Sound Takeoff 360535-1 C403 Capacitor, Paper, . 47 mfd, 200V 250202-17 
1102 Coil, 4.5 MC Sound I.F. 360481-1 C404 Capacitor, Paper, . 022 mfd, 200V 250202-9 
1201 Coil, Peaking, 6 uh, Orange-Orange-Green 360443-23 C405 Capacitor, Paper, . 047 mfd, 200V 250202-11 
1202 Coil, Peaking, 103 uh, Yellow-Yellow-Yellow 360443-24 C406 Capacitor, Mica, 82 mmf, ± 10%, 500V 250159-81 
1203 Coil, Peaking, 360 uh, Gray-Gray 360443-19 C407 Capacitor, Mica, 68 mmf, t 10%, 500V 250159-80 
1204 Coil, Peaking, 93 uh, Green-Green-Green 360443-25 C408 Capacitor, Mica, 150 mmf, + 5%, 500V 250159-51 
1205 Coil, Peaking, 180 uh, Blue-Blue-Blue 360443-26 C409 Capacitor, Mica, . 01 mfd, 300V 250161-47 
1206 Trap Coil Assembly 360554-1 C410 Capacitor, Mica, 470 mmf, ± 10%, 500V 250159-90 
L401A,B Transformer, Horizontal Oscillator 360499-3 C411 Capacitor, Variable, Mica Dielectric 110-560 260116-1 
L402A,B Transformer, Keyer & Horizontal Width 360534-1 C412 Capacitor, Mica, 680 mmf, ± 10%r 500V 250159-131 
1403 Coil, Horizontal Linearity 360533-1 C413 Capacitor, Electrolytic, 20 mfd, 350V 270027-20 
L404 Deflection Yoke used with 360552-1 Hi Voltage C414 Capacitor, Electrolytic, 20 mfd, 350V 270027-20 

Transformer 360556-1 C415 Capacitor, Paper, . 047 mfd, 600V 250201-11 
Deflection Yoke used with 360552-2 Hi Voltage C417 Capacitor, Paper, . 0068 mfd, 600V 250201-6 

Transformer 360556-2 C418 Capacitor, Paper, . 033 mfd, 600V 250201-10 
1501 Reactor Filter 320064-1 C419 Capacitor, Paper, . 047 mfd, 600V 250201-11 
C101 Capacitor, Ceramic, 10 amt., ± 10%, 500V 250207-3 C420 Capacitor, Paper, . 033 mfd, 600V 250201-10 
C102 Capacitor, Ceramic, 10K mmf., GMV, 500V 250175-2 C421 Capacitor, Hi Voltage ? 500 mmf, +50%, -20%, 30KV 250189-2 
C103 Capacitor, Ceramic, 5000 mmf, GMV, 500V 250175-1 C501 Capacitor, Electrolytic, 40-35-30-30 mfd, 350V 270021-43 
C104 Capacitor, Ceramic, 5000 mmf, GMV, 500V 250175-1 C502 Capacitor, Electrolytic, 40-5 mfd, 350V 
C105 Capacitor, Ceramic, 5000 mmf, GMV, 500V 250175-1 30 mfd, 25V 270021-49 
C106 Capacitor, Ceramic, 5000 mmf, GMV, 500V 250175-1 C505 Capacitor, Ceramic, Dual, 10K mad, GMV, 500V 250217-3 
C107 Capacitor, Mica, 68 mmf, ± 10%, 500V 250159-80 8101 Resistor, Carbon, 470K ohms, 1/2W 230104-94 
C108 Capacitor, Mica, 56 mmf, + 10%, 500V 250159-79 8102 Resistor, Carbon, 82 ohms, 1/2W 230104-49 
C109 Capacitor, Ce ,.amic, 5000 mmf, GMV, 500V 250175-1 8103 Resistor, Carbon, 100 ohms, 1/2W 230104-50 
C110 Capacitor, Ceramic, 5000 mmf, GMV, 500V 250175-1 R104 Resistor, Carbon, 39K ohms, 1/2W 230104-81 
C111 Capacitor, Electrolytic, 10 mfd, 50V 270027-4 8105 Resistor, Carbon, 470 ohms, 1/2W 230104-58 
C112 Capacitor, Mica, 470 mmf, t 10%z 500V 250159-90 R106 Resistor, Carbon, 27K ohms, 1/2W 230104-79 
C113 Capacitor, Ceramic, 1000 mmf, 3a0V 250088-46 8107 Resistor, Carbon, 3300 Ohms, 1/2W 230104-68 
C114 Capacitor, Paper, . 0033 mfd, 600V 250201-4 8108 Resistor, Carbon, 220 Ohms, 1/2W 230104-54 
C115 Capacitor, Paper, . 01 mfd, 600V 250201-7 8109 Resistor, Carbon, 6800 ohms, 1/2W 230104-72 
C117 Capacitor, Mica, 470 mmf, ± 10%, 500V 250159-90 R110 Resistor, Carbon, 6800 ohms, 1/2W 230104-72 
C118 Capacitor, Paper, . 047 mfd, 600V 250201-11 R111 Resistor, Carbon, 68K ohms, 1/2W 230104-84 
C119 Capacitor, Paper, . 047 mfd, 600V 250201-11 R112 Potentiometer, Variable ( Tone) 500K ohms, 1/4W 220126-28 
C120 Capacitor, Paper, . 0015 mfd, 600V 250201-2 8113 Potentiometer, Variable ( Vol.) 1 Meg, 1/4W 220126-25 
C121 Capacitor, Paper ? . 0015 mfd, 600V 250201-2 8115 Resistor, Carbon, 1 Megohm, 1/2W 230104-98 
C201 Capacitor, Ceramic, 470 mmf, 450V 250175-9 8117 Resistor, Carbon, 2200 ohms, 1/2W 230104-66 
C202 Capacitor, Ceramic, 470 mmf, 450V 250175-9 8118 Resistor, Carbon, 82K ohms, 1/2W 230104-85 
C203 Capacitor, Ceramic, 470 mmf, 450V 250175-9 8119 Resistor, Carbon, 150K ohms, 1/2W 230104-88 
C204 Capacitor, Ceramic, 470 mmf, 450V 250175-9 R120 Resistor, Carbon, 150K ohms, 1/2W 230104-88 
C205 Capacitor, Ceramic, 470 mmf, 450V 250175-9 8121 Resistor, Carbon, 220K ohms, 1/2W 230104-90 
C206 Capacitor, Ceramic, 470 mmf, 450V 250175-9 8122 Resistor, Carbon 220K ohms, 1/2W 230104-90 
C207 Capacitor, Ceramic, 470 mmf, 450V 250175-9 8123 Resistor, Carbon, 4700 ohms, 1/2W 230104-70 
C208 Capacitor, Ceramic, 470 mmf, 450V 250175-9 R124 Resistor, Carbon, 330 ohms, 2W 230106-56 
C209 Capacitor, Ceramic, 470 me, 450V 250175-9 8126 Resistor, Carbon, 10K ohms, 1W 230105-74 
C2I0 Capacitor, Ceramic, 470 mmf, 450V 250175-9 8127 Resistor, Carbon, 10K ohms, 1W 230105-74 
C211 Capacitor, Ceramic, 470 mmf, 450V 250175-9 R201 Resistor, Carbon, 1000 ohms, 1/2W 230104-62 
C212 Capacitor, Ceramic, 680 me, 450V 250218-4 R202 Resistor, Carbon, 47 ohms, 1/2W 230104-46 
C213 Capacitor, Ceramic, 470 mmf, 450V 250175-9 8203 Resistor, Carbon, 1000 ohms, 1/2W 230104-62 
C214 Capacitor, Ceramic, 680 mmf, 450V 250218-4 8204 Resistor, Carbon, 47 ohms, 1/2W 230104-46 
C215 Capacitor, Ceramic, 100 mmf, 500V 250207-46 8205 Resistor, Carbon, 10K ohms, 1/2W 230104-74 
C216 Capacitor, Paper .1 mfd, 400V 250211-13 R206 Resistor, Carbon, 330K ohms , 1/2W 230104-92 
C217 Capacitor, Ceramic, 20K mmf, +80%, -20%, 450V 250175-7 8207 Resistor, Carbon, 180K ohms, 1/2W 230104-89 
C219 Capacitor, Paper, . 0033 mfd, 600V 250201-4 8208 Resis‘or, Carbon 1000 ohms, 1/2W 230104-62 
C220 Capacitor, Paper, . 01 mfd, 600V 250201-7 R209 Resistor, Carbon, 1000 ohms, 1/2W 230104-62 
C222 Capacitor, Paper, . 22 mfd, 200V 250202-15 8210 Resistor, Carbon, 47 ohms, 1/2W 230104-46 
C223 Capacitor, Paper, . 01 mfd, 603V 250201-7 8211 Resistor, Carbon, 56K ohms, 1/2W 230104-83 
C224 Capacitor, Paper, . 1 mfd, 200V 250202-13 R212 Resistor, Carbon, 18K ohms, 1/2W 230105-66 
C225 Capacitor, Paper, . 047 mfd, 200V 250202-11 8214 Resistor, Carbon, 180 ohms, 1/2W 230104-53 
C226 Capacitor, Paper, . 01 mfd, 600V 250201-7 8215 Resistor, Carbon, 470 Ohms, 1/2W 230104-58 
C227 Capacitor, Paper ? . 22 mfd, 200V 250202-15 8216 Resistor, Carbon, 3900 ohms, 1/2W 230104-69 
C228 Capacitor, Ceramic, 1 mmf, t 10%, 500V 250209-114 8217 Resistor, Carbon 22K ohms 1W 230105-78 
C229 Capacitor, Ceramic, 680 mmf, 450V 250218-4 R218 Resistor, Carbon, 3300 ohms, 1/2W 230104-68 
C302 Capacitor, Paper, . 22 mfd, 200V 250202-15 8219 Resistor, Carbon, 2200 ohms, 1W 230105-66 
C303 Capacitor, Ceramic, 1500 me, GMV, 500V 250175-3 R220 Resistor, Carbon, 470K ohms, 1/2W 230104-94 

8221 Potentiometer, (Contrast With Switch) 
2000 ohms, 2W 220126-30 

C John F. Rider MODEL MV 110M1, Ch. CT358, 107 Series, Prelim. 



MODEL MV110M1, Ch. CT358, 107 Series, Prelim. 

SYMBOL DESCRIPTION PART NO. 

R222 Resistor, Carbon, 5600 ohms, 2W 230106-71 
R223 Resistor, Wire Wound, 3300 ohms, + 5%, 10W 240021-31 
R224 Resistor, Carbon, 2.2 Megohm, 1/2W 230104-102 
R225 Resistor, Carbon, 1 Megohm, 1/2W 230104-98 
R226 Resistor, Carbon, 68 ohms, 1/2W 230104-84 
R227 Potentiometer, (Brightness) 100K ohms, 1/4W 220126-31 
R228 Resistor, Carbon, 47K ohms, 1/2W 230104-82 
R229 Resistor, Carbon, 150K ohms, 1/2W 230104-88 
8231 Resistor, Carbon, 180K ohms, 1/2W 230104-89 
R232 Resistor, Carbon, 18K ohms, 1/28 230104-77 
R233 Resistor, Carbon, 33K ohms, 1/28 230104-80 
R234 Resistor, Carbon, 8.2 Megohm, 1/2W 230104-109 
R235 Resistor, Carbon, 680K ohms, 1/2W 230104-96 
R236 Resistor, Carbon, 39K oLms, 1/2W 230104-81 
R237 Resistor, Carbon, 270K ohms, 1/2W 230104-91 
R238 Resistor, Carbon, 100K ohms, 1/2W 230104-86 
8240 Resistor, Carbon, 6800 ohms, 1/2W 230104-72 
8241 Resistor, Carbon, 10K ohms, 1/2W 230104-74 
8242 Resistor, Carbon, 15K ohms, 1/2W 230104-76 
R243 Resistor, Carbon, 3900 ohms, 1/2W 230104-69 
8244 Resistor, Carbon, 22K ohms, + 10%, 1/2W 230104-78 
R301 Resistor, Carbon, 270K ohms, 1/2W 230104-91 
R302 Resistor, Carbon, 68K ohms, 1/2W 230104-84 
R303 Resistor, Carbon, 680K ohms 1/2W 230104-96 
R304 Potentiometer, (Noise Bias) 500K, 1/4W 220126-35 
R305 Resistor, Carbon, 470K ohms, 1/2W 230104-94 
R306 Resistor, Carbon, 4.7 Megohm, 1/2W 230104-106 
R307 Resistor, Carbon, 22K ohms, 1/2W 230104-78 
R308 Resistor, Carbon, 56K ohms, 1/2W 230104-83 
R309 Resistor, Carbon, 1 Megohm, 1/2W 230104-98 
R310 Resistor, Carbon, 3900 ohms, 1/2W 230104-69 
8311 Resistor, Carbon, 390 ohms, 1/2W 230104-57 
8312 Resistor, Carbon, 8200 ohms, 1/2W 230104-73 
11313 Resistor, Carbon, 100K ohms, 1W 230105-86 
R314 Potentiometer, (Vertical Linearity) 2.5 Megohm, 1/4W 220076-5 
11315 Resistor, Carbon, 2.2 Megohm, 1/2W 230104-102 
R316 Potentiometer, (Vertical Hold) 1 Megohm, 1/4W 220126-32 
R317 Resistor, Carbon, 1.5 Megohm, 1/2W 230104-100 
R318 Resistor, Carbon, 22K ohms, 1/2W 230104-78 
R319 Resistor, Carbon, 1000 ohms, 1/2W 230104-62 
8320 Potentiometer, (Vertical Height) 400 ohms, 2W 220126-34 
8321 Resistor, Carbon, 150 ohms, 1W 230105-52 
8322 Resistor, Carbon, 1.5 Megohm, 1/2W 230104-100 
8323 Resistor, Carbon, 4700 ohms, 1W 230105-70 
8324 Resistor, Carbon, 15K ohms, 1W 230105-76 
R325 Resistor, Carbon, 2.2 Megohm, 1/2W 230104-102 
R401 Resistor, Carbon, 120K ohms, 1/2W 230104-87 
8402 Potentiometer, (Horizontal Hold) 50K ohms, 1/4W 220126-33 
R403 Resistor, Carbon, 120K ohms, 1/2W 230104-87 
8404 Resistor, Carbon, 3900 ohms, 1/2W 230104-69 
8405 Resistor, Carbon, 330K ohms, 1/2W 230104-92 
8406 Resistor, Carbon, 82K ohms, 1/2W 230104-85 
8407 Resistor, Carbon, 330K ohms, 1/2W 230104-92 
R408 Resistor, Carbon, 820K ohms, 1/2W 230104-97 
R409 Resistor, Carbon, 150K ohms, 1/2W 230104-88 
R410 Resistor, Carbon, 150K ohms, 1/2W 230104-88 
8411 Resistor, Carbon, 8200 ohms, 1/2W 230104-73 
R412 Resistor, Carbon, 47K ohms, 1W 230105-82 
R413 Resistor, Carbon, 10K ohms, 1W 230105-74 
R414 Resistor, Carbon, 100 ohms, 1/2W 230104-50 
R416 Resistor, Carbon, 8200 ohms, 2W 230106-73 
R417 Resistor, Carbon, 15K ohms, 1W 230105-76 
R418 Resistor, Carbon, 2.7 ohms, + 10%, 1W 230107-2 
8419 Resistor, Carbon, 1 Megohm, 1W 230105-98 
8420 Resistor, Carbon, 8200 ohms, 1/2W 230104-73 
R501 Resistor, Wire Wound, 105 ohms, ± 5%, 15W 240021-34 
R502 Resistor, Wire Wound, 650 ohms, i 5%, 10W 240021-33 
PC301 Printed Circuit 250186-1 
1101 Socket, Phono 180466-1 
.1103 Socket, Speaker, 7 Pin 180504-16 
J401 Socket, Yoke 
.1501 Socket, A.C. 180476-1 
F401 Fuse, 20A, Slow-Blow 180530-1 
5101 Switch, Phono 160229-1 

Beam Corrector 360557-1 
Tuner, R.F. 700379-21 
Ion Trap 360492-2 

Acceptable substitute 360492-4 
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General Information 

POWER SUPPLY—These receivers are designed to operate 
from a power source of 117 volts at 60 cycles A.C. It will, how-
ever, operate satisfactorily from a line whose voltage is no 
lower than 105 volts, or no greater than 125 volts at 60 cycles 
A.C. Always measure the voltage of the line with a dependable 
a-c voltmeter if it is suspected that the line voltage is beyond 
the above acceptable limits. 

TUBES—In all receivers, all tubes, including the picture tube, 
are shipped properly mounted in their sockets. Check to see 
that all tubes are firmly seated since some may have, worked 
loose during shipment. See Picture Tube Handling Precautions 

below. 

ANTENNA—The installation and orientation of an antenna is 

one of the most important single factors in realizing optimum 
performance from a television receiver. An improperly oriented, 
or poorly matched, or unwisely chosen antenna can completely 
offset the good design engineered into these television receivers. 
For these reasons, choose, locate and install your antenna care-
fully, especially in poor signal areas. All receivers in these 
series are equipped with a built-in antenna which performs 
satisfactorily in locations where good signal strength is avail-
able, and where a minimum of noise is present. 

When an outdoor antenna must be installed, use a standard, 
approved antenna, having a 300 ohm impedance, and match it 
with a balanced 300 ohm transmission line. Orient the antenna 
for maximum signal strength from the greatest number of 
stations, and for the minimum amount of interference and 
reflection. Where the receiver is te be installed beyond the 

range of good signal strength (about 30 miles) use a stacked 
array, being careful to match the impedance of the antenna, 
transmission line, and receiver ( 300 ohms). If additional gain 
is required, try a "booster" for improvement of signal-to-noise 
ratio. 

In critical locations, where the receiver is surrounded by sev-
eral stations, most of which z..e located beyond the 30 mile 
radius, a careful appraisal of the terrain and the measurement 
of field strength will usually yield acceptable television opera-
tion where a haphazard installation might have failed. To make 
full use of the directional and "gain" properties of a stacked 
array and booster, the following procedure is recommended: 

1. Measure the field-strength of the transmitted signal from 
each of the desired stations on a calibrated field-strength 
meter. 

2. Tabulate your results and conclude which stations are 
within reasonable quality distance. A field-strength of 300 
microvolts-per-meter or higher will give acceptable re-
sults. A field-strength measurement of 100 microvolts-
per-meter or lower may not be satisfactory without the 
use of a "booster." 

3. Let the consumer decide which of the acceptable channels 
he- desires, and orient the antenna to receive maximum 
signal from those desired stations. 

4. Always twist the 300 ohm lead-in about once for every 
foot of length to minimize transmission line noise pick-up. 

PICTURE TUBE HANDLING PRECAUTIONS 

Extreme care should be used in handling the picture tube. The 
picture tube bulb encloses a high vacuum and, due to its large 
surface area is subjected to considerable air pressure. The front 

of the picture tube, particularly the rim of the viewing surface, 

must not be struck, scratched, or subjected to more than mod-
erate pressure at any time. If the yoke sticks or fails to slip 
smoothly over the tube or its socket, check and remove the 
cause of the trouble. Do not under any circumstances force 
the yoke. 

HIGH VOLTAGE WARNING 

OPERATION OF THIS RECEIVER WITH INTERLOCKED BACK COVER REMOVED INVOLVES A 

SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. WORK ON THIS RECEIVER SHOULD 

NOT BE ATTEMPTED BY ANYONE WHO IS NOT THOROUGHLY FAMILIAR WITH THE PRE-

CAUTIONS NECESSARY WHEN WORKING ON HIGH VOLTAGE EQUIPMENT. 

IMPORTANT—With the exception of the next paragraph, all information pertains to 16", 17", 20" and 21" 
screen receivers. 

IMPORTANT 

The Series 112 and 113 Television Receivers are 

shipped with the ion trap (beam bender) and center-

ing magnet taped to the neck of the electrostatic-

focus picture tube. These components are very care-

fully adjusted and then taped to prevent accidental 

movement during shipment. The adjustment of the 

ion trap is especially critical in the electrostatic-focus 

type of picture tube. The electron gun of the picture 

tube can be damaged within seconds as a result of a 

misadjusted ion trap. DO NOT READJUST THE ION 

TRAP UNLESS ABSOLUTELY NECESSARY. If 

adjustment is required read the instructions in para-

graph B of the Service Adjustments on page 3 before 

turning the receiver on. 

BUILT-IN ANTENNA INSTALLATION 

This receiver is shipped with the built-in antenna 
completely connected. A few precautions should be 
observed, upon installing this receiver, if optimum 
performance is to be obtained. 

1. Try to locate the receiver in such a position so 
that: 

a) All requirements for good viewing position 
and ventilation are satisfied. 

b) It is near a 105-125 volt 60 cycle A.C. power 
outlet. 

c) The back of the receiver is parallel and close 
to a window which faces in the general direc-
tion of the transmitters. 

d) It is not adjacent to a street having heavy 
automobile traffic which may cause ignition 
interference. 

2. After performing the Service Adjustments out-
lined on the following pages, try a few stations 
and observe if their signals are received with suf-

ficiently good quality so that the receiver may be 
left in this position. 

3. If signal strength and noise conditions are known 
to be good and operation is not satisfactory, it 
may be best to try a new receiver location, choos-
ing one where the receiver will be rotated 90 
degrees relative to its former position. 

If, however, it is found that the receiver is not 
permitted to perform at its best because of limita-
tions of the built-in antenna in a noisy or weak-
signal area, an outdoor antenna should be 

installed. 

To connect an outdoor antenna to this receiver: 

1. Loosen the two screws on the antenna terminal 
strip. 

2. Disconnect the existing built-in antenna wires. 

3. Connect the 300 ohm lead-in from the external 
antenna to the terminals and tighten the screws. 

SERVICE ADJUSTMENTS 

Below is given a description of the steps required in adjustment of the Beam Bender and Deflection Yoke 
and the adjustment of the Focus, Vertical Size and Linearity and Horizontal Size, Linearity, Drive and A.F.C. 
controls. However, it should be remembered that these adjustments are to be made only when picture quality 
is such that service adjustment is warranted. Use this description as a check-list and if a particular phase of 
quality is good, leave it alone and go on to the next operation. Refer to figure 1 for location of front nanel 

controls, and to figure 7 on the schematic diagram for location of rear panel controls. 

IMPORTANT—The adjustment of the Beam Bender (Ion Trap magnet) must be performed immediately 

after the receiver warms up. If any length of time is permitted to elapse while the receiver is on, and while 
the Beam Bender is misadjusted, serious damage to the internal structure of the cathode-ray gun may result. 

A. PREPARATION FORSERVICE ADJUSTMENTS 

1. Remove the eight slotted-head wood screws 
and the one hex-head P.K. screw adjacent the 
line cord bracket, disengage the interlock, and 
remove the back and the line cord. 

2. Drop hinged door on front panel for access to 
the auxiliary controls as illustrated in Fig. 1. 
The lower set of these controls is adjusted by 
means of a narrow shanked screwdriver. 

3. Connect a substitute interlock line cord be-
tween receiver and suitable power outlet and 
turn on the receiver allowing about 30 seconds 
of warm-up period before proceeding. Keep the 
BRIGHTNESS control turned fully counter-
clockwise. 

B. BEAM BENDER (ION TRAP) ADJUSTMENT 

1. Position the beam bender on the glass neck 
approximately 1/2" from the picture tube base. 

2. Advance the BRIGHTNESS control almost 
fully clockwise. 

3. Starting from this position, adjust the Beam 
Bender by moving it forward or backward, 
and at the same time rotating it slightly 
around the neck of the tube until the brightest 
raster appears on the screen. If two maximum 
brightness positions are found, the one near-
est the tube base is the correct setting. This 
adjustment should be done quickly to avoid 
damaging the gun structure. 

4. Adjust the BRIGHTNESS control to maxi-
mum, fully clockwise. 

5. Re-adjust the Beam Bender carefully for 
maximum raster brilliance. 

6. The Beam Bender must be adjusted at all times 
for maximum brightness. A misadjusted Beam 
Bender can damage the picture tube in a mat-
ter of -seconds and it is of utmost importance 
to make this the first adjustment when the 
set is turned on and the last adjustment be-
fore the cabinet back is reinstalled. L-
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CHASSIS 112,113 Series 

C. DEFLECTION YOKE AND PICTURE CENTER-
ING ADJUSTMENT 

1. Loosen the wing thumb screw located at the 
top of the deflection yoke frame. 

2. Check to see that the deflection yoke mounting 
bracket rubber cushions press firmly against 
the flare of the tube. 

3. Press the yoke firmly against the flare of the 
tube. An improperly positioned yoke will cause 
shadows on the corners of the raster. This in-
dicates that the electron beam is striking the 
neck of the picture tube. 

4. Rotate the yoke until the lines of the raster 
are horizontal and squared with the picture 
mask, and tighten the wing screw. 

5. Position the centering magnet assembly ap-
proximately 1/2 " to 3/4" behind the yoke. Center-
ing is accomplished by rotating the small hori-
zontal shaft. When the shaft of the magnet is 
above the tube vertical centering results, if the 
entire magnet assembly is rotated on the pic-
ture tube neck. until the shaft is on either side 
of the neck, it will center horizontally. When 
both vertical and horizontal centering is neces-
sary, rotate the magnet assembly while rotat-
ing the small magnet shaft. Improper adjust-
ment may cause neck shadow. Check the yoke 
position as described in 3 above. Then readjust 
the centering magnet for proper centering 
without neckshadow. Readjust the Beam 
Bender for maximum brightness. 

ON bFF 
VOLUME 

CONTRAST 

4. Adjust the focus control (see Fig. 1) so that 
the lines of the raster are sharp and distinct 
over the greatest screen area. 

E. HORIZONTAL A.F.C. ADJUSTMENT 

In order to check this adjustment tune in a sta-
tion, preferably one that is transmitting a test 
pattern. If difficulty is encountered in locking the 
picture horizontally or if it locks-in only when the 
Horizontal Hold Control is at either end of its 
rotation, adjust the Horizontal A.F.C. Control as 
follows: 

1. Turn CONTRAST down about half way. 

2. Turn HORIZONTAL HOLD CONTROL fully 
counterclockwise. 

3. If the picture is not locked in, turn the HORI-
ZONTAL A.F.C. control till it does lock-in. 
(See Fig. 7) 

4. Momentarily interrupt the signal by switching 
the channel selecter off channel and then back. 

The picture should just fall out of sync. If it 
does not, turn the Horizontal A.F.C. adjust-
ment screw slightly clockwise and again mo-
mentarily interrupt the signal. Continue this 
procedure until the picture just falls out of 
sync, only when the signal is interrupted. 

DROP HINGED DOOR FOR ACCESS 
TO AUXILIARY CONTROLS 

LOCAL-. DISTANCE 

VERT. BRIGHTNESS 
HOLD 

F0-GUS 

FIG. 1. FRONT PANEL ADJUSTMENTS 

D. FOCUSING ADJUSTMENTS 

1. Adjust BRIGHTNESS and CONTRAST con-
trols so that the raster brilliance corresponds 
to that of an average picture. 

2. Adjust focus control for best focus. Some elec-
trostatic tubes will focus properly over the 
entire range of the focus control. This is no 
defect, it merely indicates an exceptionally 
well balanced gun structure. 

3. Readjust the Beam Bender for maximum 
brightness. 

John F. Rider 

STATION 
SELECTOR 

FINE TUNING 

5. Rotate the Horizontal Hold Control clockwise 
until the picture falls into sync. The picture 
should now stay in sync, throughout most of 
the range of the Horizontal Hold Control. 

6. If the picture cannot be made to hold sync., 
carefully repeat the above procedure. If diffi-
culty is still encountered, it may be necessary 
to make a complete alignment of the hori-
zontal oscillator transformer using an oscillo- 
scope, as described on page. 

6. 

7. 

8. 

9. 

F. 

TUIE SUPPORT BRACKET 

2 ()ERECTION YOU 

3 CENTERING MAGNET 

A BEAM SENDER ( ION TRAP) 

5 FOCUS ANODE CONNECTOR 

FIG. 2. DEFLECTION YOKE AND CENTERING 

MAGNET ASSEMBLY 

PICTURE, SIZE AND LINEARITY 

1. Adjust the VERTICAL SIZE and VERTICAL 
LINEARITY controls until the test pattern is 
vertically linear and symmetrical from top to 
bottom, and fills the mask. Adjustment of 
either control may require readjustment of 

the other. If vertical synchronization "falls-
out," readjust the VERTICAL HOLD control. 
(Refer to Fig. 1) 

2. Adjust the HORIZONTAL SIZE control 
slotted screw, located at the rear of the High 
Voltage cage at the rear of the chassis, for 
correction of horizontal width. The large outer 
arcs of the test pattern should coincide with 
the edge of the picture mask. ( Refer to fig 7) 

3. Adjust the HORIZONTAL DRIVE control 
trimmer for horizontally symmetrical pattern, 
and elimination of any existing vertical bars 
in left center of picture. The final adjustment 
should have the control at least 1/4  turn 
counterclockwise from the maximum clock-
wise position. (See Fig. 7) 

4. The readjustment of the HORIZONTAL 
A.F.C. control may now be necessary. 

5. Adjust the HORIZONTAL LINEARITY con-
trol slotted screw, located at the rear of the 
High Voltage cage, for central alignment of 
the inner circles of the test pattern. 

Alignment Instructions 

Video I-F and Sound Alignment Procedure 

TV I-F ALIGNMENT 

1. Tune receiver to quiet portion of TV High Band. 

2. Set contrast control fully counterclockwise. 
3. Apply 3 v. negative bias between the A.G.C. bus ( at 

C22A) and ground. ( Use 2-1 1/2 v. cells.) 

4. Connect TV I-F Signal Generator through a 1500 MMF 
condenser to Test Point ( A) of tuner unit; low side to 
ground. ( See schematic diagram.) 

5. Connect negative lead of V.T.V.M. ( or meter of 20,000 
ohms-per-volt, or better) to 4.7K diode load resistor TEST 
POINT ( B); positive lead to ground. ( See schematic 
diagram.) 

Feed 23.2 MC [23.3]* ( ±.05 MC) from Signal Generator 
and adjust T4 for maximum deflection on meter. Maintain 
Signal Generator output so low that meter reads no more 
than 1.5 volts at peak. 

Feed 21.8 MC [21.8]• ( ± .05 MC) from Signal Generator, 
and adjust T3 as above. 

Feed 24.0 MC [23.9]* ( ±.05 MC) from Signal Generator, 
and adjust T2 as above. 
Feed 24.7 MC [24.51* ( ± .05 MC) 
and adjust Ti as above. 

Replace the meter with the vertical input of an Oscillo-
scope through a 10K isolating resistor, low side to ground. 

from Signal Generator, 

11. Ren;tove Signal Generator. Feed a video I-F Sweep Gen-
erator ( 20 to 28MC) through loosely coupled shield of 6J6 
converter tube, making sure shield is not grounded. ( Refer 
to Fig. 3.) 

12. Loosely couple high side of a TV I-F Marker Generator 
to the high Sweep Generator Lead; low side to ground. 

13. Feed I-F Sweep, and observe response on 'scope. ( See 
Fig. 5.) Use marker frequencies 20.25, 21.75 and 24.75 MC. 

14. If response does not approximate that shown in Fig. 5, 
repeat steps 3 to 9, making sure that frequencies are pre-
cise, and that the Signal Generator output voltage is kept 
low. Continue with steps 10 to 13. A slight touch-up of 
individual slugs may be required to approximate the rec-
ommended curve of Fig. 5. 

*NOTE: If 3v fixed bias is unavailable and zero fixed bias is 
used, set signal generator at [ ] bracketed frequencies values. 

TV SOUND ALIGNMENT 

1. Connect a 4.5 MC Signal Generator ( ± .01 MC) through a 
1500 MMF condenser to the 4.7K video diode lead resistor 

TESTPOINT ( B); low side to ground. See schematic 
diagram. 
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2. Obtain two resistors of approximately 100,000 ohms each, 
whose resistances have been matched accurately with an 
ohmmeter. Connect them in series across the 18K resistor 

(R107) at the 6T8 tube socket (V9A). 

3. Connect negative lead of V.T.V.M. to junction of matched 
resistors of step 2; positive lead to ground. 

4. Feed 4.5MC ( ± .01 MC) from signal generator, and adjust 
L22, sound take-off coil, for maximum deflection on 

V.T.V.M. Two points of maximum deflection may be found 
when making this adjustment. Correct adjustment is at-

tained when screw is at most outward maximum reading 

position. 

5. Adjust the bottom slug of TIO for maximum deflection on 

V.T.V.M. 

6. Connect positive lead of V.T.V.M. to junction of C96, and 

R106 TEST POINT ( C), leaving negative lead of V.T.V.M. 
connected as in step 3. See schematic diagram. 

7. Adjust top of TIO for zero output on V.T.V.M. between 

two opposite polarity peaks. 

IMPORTANT: Keep the sweep generator and marker 

generator outputs at minimum to avoid curve dis-
tortion. Marker pips should be kept barely visible. 

SWEEP 
LUSE F•101.1 

10,U. 

SCOPE 
SIFTS • 

;  
I 
TO 

NON MOW 

OF SCOPE tWO•W.T 
CM/see 

I' 

SC StRe 05 

CO at Ti re PC. • 

IA WI. 

1.1 
OUT MO 

- 

FAO 

OSC ,Li.OSCOFC 

te 
,1011.€)  

.1.1J7 

TO 
IWE Oast 
ON SW! P 
GCNIP•TOP 

FIG. 3. IF ALIGNMENT BLOCK DIAGRAM 

TABLE I RF ALIGNMENT FREQUENCIES 

CHANNEL 
NUMBER 

SWEEP GE N. 

CENTER CREO. 

(10MC_SWEEP) 

MARKER GENERATOR FREOUENCES 

VIDEO 
CARRIER 

SOUND 
CARRIER 

2 31 mt. 55.25 roc 59.73mC 

3 63 MC 61.25 MC. 65.75 mo 

4 69 MC 67. 25 MC 7i .7514C. 

5 79 MC. 77.2514C. Iii 7541C. 

6 85 EEC 83.25 MC 87 7 5 RIC 

7 17741C 175.2514C 179.7510C 

8 1113 MC. 1111.25MC. I 85.75MO 

9 169 MC. 187.2514C 191.7514C. 

10 195 MC. I 93.25 MC. 197.7514C 

11 201 MC. 199.25 MC. 203.7514C 

12 20741C 205.25 MC 209. 7514C. 

13 21341C. 211,25 MC 215.751X. 

R.F. and Oscillator Alignment 

(STANDARD COIL TUNER) 

R.F. ALIGNMENT 

1. Connect TV Sweep Generator to Antenna Terminals. 
2. Connect R.F. Marker Generator loosely to Antenna Term-

inals. 
3. Connect vertical amplifier of Oscilloscope through a 10,000 

ohm % w. resistor to Test Point ( A) fig 6. 
4. Short A.G.C. Bus to ground on TV chassis ( across C22A 

5000 MMF Discap condenser). 
5. Set Station Selector switch to Channel 12. 
6. Feed 207 mc at 10 mc sweep from Sweep Generator, and 

205.25 mc and 209.75 mc fixed frequencies from R.F. Marker 
Generator. 

7. Observe response curve on Scope. If necessary adjust C2, C4, 
or C7 ( See fig. 6) so that response curve corresponds ap-
proximately to that shown in fig. 5 and has maximum gain. 

8. Check markers on response curve of all remaining channels, 
setting Sweep and Marker Generators at corresponding fre-
quencies for each channel. See Table I for convenient tabu-
lation of proper frequencies. If the R.F. Markers do not fall 
in automatically in their proper places on all channels, a 
compromise must be made by slight readjustment of C2, 
C4, or C7. 

OSCILLATOR ALIGNMENT 

1. Connect TV R.F. Sweep Generator to Antenna Terminals. 
2. Couple R.F. Marker Generator loosely to Antenna Term-

inals. 
3. Connect vertical amplifier of Oscilloscope across the video 

amplifier grid and ground ( Pin 7 of 12BH7, V7A). 

4. Couple 24.75 mc video IF, Marker Generator loosely to first 
I.F. grid ( Pin 1 of 6CB6, V3). 

5. Rotate Fine Tuning control to center of range. 

6. Set Station Selector switch to Channel 12. 

7. Set Sweep Generator to 207 mc at 10 mc sweep and Marker 
Generator to 205.25 mc ( video carrier). 

8. Observe response curve and adjust C10 ( fig. 6) for Zero-
beat with 24.75 marker. Zero-beat is indicated by an un-
mistakable break-up of the observed response curve. 

NOTE: Quality of response curve does not affect accuracy of 
oscillator alignment, so long as a zero-beat is obtained. 

9. Check for zero-beat on all channels in this manner, setting 
the Station Selector, Sweep Generator and Marker Genera-
tor at corresponding frequencies. ( See Table I.) It is not 
usually necessary to make any further adjustments. How-
ever, if the individual oscillator coils must be touched-up, 
the following procedure should be employed: 

a) Rotate Fine Tuning control to center of range. 

b) Set Station Selector to desired channel, Sweep Generator 
to its center frequency with 10 mc sweep, R.F. Marker 
Generator to the corresponding video carrier frequency 
(See Table I), and I.F. Marker Generator at 24.75 mc. 

c) Place a non-metallic screwdriver through the opening 
marked 'Recessed Individual Osc. Adjustment', fig. 6, 
and adjust oscillator coil zero-beat with 24.75 mc marker 
on response curve. 

d) This adjustment can be repeated on any single channel, 
or, if necessary, on all channels. 

e) If difficulty is encountered in tuning any particular chan-
nel well within limits of Fine Tuning control after these 
adjustments are made, readjust C10 slightly ( as in Step 
8) shifting the whole range of frequencies in the desired 
direction. 

TV 

RESPONSE 

FIG. 5. RECOMMENDED RESPONSE CURVES. 

MARKERS MAY IL 
ON PEAKS RUT 
NO LOWER THAN 
30% BELOW 
MAX. 

Tv RF 

RESPONSE 

FIG. 6. R.F. TUNER ADJUSTMENT POINTS (STANDARD COIL TUNER) 

HORIZONTAL OSCILLATOR TRANSFORMER ALIGNMENT 

Refer to Service Adjustment "E" before proceeding with this 
alignment. 
1. Tune in a TV station, preferably one that is transmitting 
a test pattern. 

2. If after attempting the Horizontal A.F.C. Service Adjust-
ment, described above, the picture cannot be made to sync. 
pre-set the Horizontal Stabilizing adjustment ( inner slug 
of T8, beneath chassis) 5 turns in from its maximum out 
position. 

3. Set the Horizontal Hold control to the center of its range 
and adjust the Horizontal A.F.C. adjustment until the 
picture is in sync. 

4. Connect a low capacity probe of an oscilloscope to terminal 
"C" of the Horizontal oscillator transformer, T8; low side 
to ground. Set horizontal sweep to 7875 C.P.S. If a low 
capacity probe is unavailable, connect a 10K resistor in 
series with the vertical scope lead. 

5. Adjust the Horizontal Stabilizing brass slotted screw until 
the broad and narrow peaks of the pattern on the oscillo-
scope are of equal height. ( See illustration.) During Hori-
zontal Stab, adjustment, picture must be kept in sync. by 
adjusting the Horizontal A.F.C. adjustment, if necessary. 

6. Disconnect oscilloscope and follow Service Adjustment 
E above. 

TUBE COMPLEMENT AND VOLTAGE CHART - SERIES 112-113 

Symbol ----Function Tube Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

V1 RF Amp. 6AG5/6BC5/6C136 -.75 0 6.34C 0 75 72 0 
V2 Osc.-Mixer 616 64 49 6.3AC 0 -1.7 -3.6 0 - 
V3 1st Video IF. 6C66 -.9 .4 0 6.3AC 93 96 0 - 
V4 2nd Video IF. 6CB6 .37 0 6.3AC 94 97 0 - 
V5 3rd Video IF. 6AU6 0 0 0 6.3AC 95 98 .9 .- - 
V6 AGC and Video Det. 6A15 0 -.8 6.3AC 0 0 0 - - 
V7 Video Amp. 126H7 98 0 6.3AC 6.3AC 78 .8 0 
V8 Sound IF Amp 6AU6 O 0 0 6.3AC 94 94.5 .6 _ - 
V9 Ratio Det. and AF Amp 6T8 -.5 6.3AC 0 0 0 40 
V10 Audio Output 6K6 NC 0 208 224 0 224 6.3AC 14 , 
V11 Sync Sep.-Amp. 6SN7 0 28 2.8 28 75 28 6.3AC 0 - 
V12 Vertical Osc. 6C4 200 0 0 6.3AC 200 -43 0 - - 
V13 Vertical Output 6V6 NC 6.3AC 240 345 0 NC 0 28V 
V14 - 

V15 

Horizontal Osc.-Control 6SN7 -7 190 6.2 -62 183 0 0 6.3AC 

Horizontal Output 6AV5 -27 6.3AC 0 NC Do not 
measure NC 0 140 

V16 Horizontal Damper 6W4 245 NC 465 NC 245 NC 
248 248 

t6.3AC t6.3AC 
V17 High Voltage Rect. •183 14KV - 14KV - 14KV 14KV NC 

V18 Low Voltage Rect. 5U4 NC 
302 

NC 295AC 248 295AC 248   
302 

5.0AC•• 
.,-- 

5.0AC" 

V19 Picture Tube 0 2.6 - - - 0-425 
Pin 10 Pin 11 Pin 12 

440 40 6.3AC 

Yoke Socket 245 410 245 245 - 47AC O - 
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CHASSIS 112,113 Series 

ANTENNA TERMINALS 

PARTS LIST 

SYMBOL Part No. 

Cl-C15 
C17 
C21A 
C21B j 
C22A j 
C22B S 
C24 
C25A 
C25B S 
C26 
C27 
C28 
*CP 
C30 
*C31 
C32 
C39 
C40 
C41 
C42 
C43 
C44 1 
C45 
C46 J 
C47 
C48 
C49 
*C50 
C51 
C52 
C53 
C54 
C59 
C60 
C61 

*C62 
*C63 
*C64 

Part of Tuner 
B-4.115-1 

B-4.125-1 

D-3.105-23 

B-4.125-I 

B-4.115-1 
C-4.109-11 
C-4.111-5 
C-5.435-2 
D-3.105-23 
C-5.435-3 
D-3.105-21 
D-3.105-23 
C-4.109-11 
D-3.105-12 
D-3.105-17 
D-4.104-93 

B-10.101 

D-4.105-24 
D-3.105-34 
D-3.105-21 

D-3.100-32 
D-3.105-21 
D-3.105-19 
D-3.105-34 
C-4.109-14 
B-4.115-1 
B-4.138 

C-5.435-3 
C-5.435-3 
C-5.435-3 

YOKE WING THUMB SCREW 

- DEFLECTION YOKE 

CENTERING MAGNET 

BEAM 
BENDER 

HOR. 

LINEARITY 

HOR. SIZE 

FOCUS ANODE 

LEAD 

CHASSIS 

SERIES 
CODE 

HOR. DRIVE 

e HOR. A.F.C. 

RECEPTACLE 

A.C.INTERLOCK 
RECEPTACLE 

3 AMP. LINE 
FUSE 

CAPACITORS 

DESCRIPTION 

Unit D-36.137-2 ( Standard) 
5000 MMF, 450V. Cer. Disc. 
5000 MMF 
5000 MMF 
5000 MMF 
5000 MMF 450V. Dual Cer. Disc. 

450V. Dual Cer. Disc. 

.22 MF, 400V. Molded 

5°" MMF 450V Dual Cer. Disc. 
5000 MMF 
5000 MMF, 450V. Cer. Disc. 
220 MMF, Cer. Tub. 
3.3 MMF, Cer. 
4 MF, 450V. Elect. 
.22, 400V. Molded 
4 MF, 450V. Elect. 
.1 MF, 400V. Molded 
.22 MF, 400V. Molded 
220 MMF, Cer. Tub. 
.0022 MF, 400V. Molded 
.022 MF, 400V. Molded 
68 MMF, ± 5%, Silver Mica 
2000 MMF 
5000 MMF Printed Circuit 
5000 MMF 
4700 MMF, ± 10%, Mica 
.047 MF, 600V. Molded 
.1 MF, 400V. Molded 
100 MF, 50V. Elect. 
.25 MF, 600V. Paper Tub. 
.1 MF, 400V. Molded 
.047 MF, 400V. Molded 
.047 MF, 600V. Molded 
47 MMF, -± 5%, Cer. 
5000 MMF, 450V. Cer. Disc. 
5000 MMF, 2000V. Cer. Disc. 
Heavy Duty 

40 MF, 450V. Elect. 
4 MF, 450V. Elect. 
40 MF, 450V. Elect. 

NOTES 

1. Tune receiver to unused channel-no signal applied. 

2. All front panel controls at maximum clockwise 
positions. 
Screwdriver service adjustments, adjusted for nor-
mal raster. 

4. All voltages measured with V.T.V.M. at 117 volts 
A.C. line. 

5. Values shown are D.C. voltages measured from 
socket to grounA unless otherwise specified. 

6. N.C. designates nu connection. 

7. A dash designates the non existence of socket con-
nections. 

• Use high voltage insulated probe only. 
t Toy value is D.C. voltage to ground. Bottom value 

connect A.C. meter across socket connections 7 and 8. 
•• Top value is D C. voltage to ground. Bottom value 

connect A.C. meter across socket connections 2 and 8. 

3. 

us® 

ev:: ere: 

SYMBOL Part No. 

C65 D-3.105-26 
C66 D-3.105-19 
C67 D-3.105-17 
C68 D-3.100-30 
C69 D-4.104-59 
C70 D-3.106-1 
C71 D-4.105-9 
*C72 C-5.435-3 
C73 D-4.104-70 
C74 B-4.119-2 
C75 D-4.109-14 

C76 B-3.105-34 
C77 B-4.129-6 
C78 D-3.100-30 
C79 B-4.128 
C80 B-4.129-2 
C81 D-3.105-34 
C82 D-3.100-46 
C83 B-4.129-4 
C91 C-4.104-35 
C92 D-4.104-21 

C93A 1 C93B B-4.125-1 
j 

D-3.105-34 
C95 D-4.108-12 
C97 C-5.430-1 
C98 B-4.115-I 
C99 B-4.115-1 
C100 C-4.109-5 
C101 B-10.103 
*C102 C-5.429-2 
C103 D-3.105-28 
5C104 C-5.435-3 
C105 D-4.108-12 
*C106 C-5.435-3 

Kn.:: TIM 

'12,711 

DESCRIPTION 

.0022 MF, 600V. Molded 

.047 MF, 400V. Molded 

.022 MF, 400V. Molded 

.25 MF, 200V. Paper Tub. 
330 MMF, 10%, Mica 
.01 MF, 600V. Molded Stab. 
1200 MMF, * 10%, Mica 
4 MF, 450V. Elect. 
560 MMF, ± 10%, Mica 
40-370 MMF, Trimmer 
47 MMF, Cer. ± 5% 

.047 MF, 600V. Molded 
56 MMF, ± 5%, 2000V. Cer. 
.25 MF, 200V. Paper Tub. 
500 MMF, 20KV. Mold. Barrel 
39 MMF, 10%, 2000V. Cer. 
.047 MMF, 600V. Molded 
.035 MMF, 600 V. -± 10%, Pa. Tub. 
68 MMF, 2000V. -± 10%, Cer. 
100 MMF, Cer. ± 10% Mica 
39 MMF, -±10%, Mica 
5000 MMF 
5000 5/5/F .1450V. Dual Cer. Disc. 

.047 MF, 600V. Molded 
1500 MMF, 500V. Cer. 
4 MF, 50V. Paper Elect. 
5000 MMF, 450V. Cer. Disc. 
5000 MMF, 450V. Cer. Disc. 
680 MMF, Cer. 
.01 MF, Part of triode couplate 
25 MF, 50V. Elect. 
.0047 MF, 600V. Molded 
40 MF, 450V. Elect. 
1500 MMF, 500V. Cer. 
40 MF, 450V. Elec. 

*Refer to schematic for connection of multi-sectioned electrolytic capacitors. 

RESISTORS 

SYMBOL Part No. DESCRIPTION TYPE 

RI-R9 Part of Tuner 
R12 C-6.215-4 
R13 C-6.215-4 
R16 D-7.101-44 
R17 D-7.101-250 
R18 D-7.101-237 
R19 D-7.101-55 
R20 D-7.101-250 
R21 D-7.101-226 
R22 D-7.101-62 
R23 D-7.101-248 
R24 D-7.101-114 
R25 D-7.101-226 
R26 D-7.101-226 
R27 D-7.101-226 
R28 D-7.101-62 
R29 D-7.101-44 
*R30 C-8.230-2 
R31 D-7.101-37 
R33 D-7.101-79 
R34 D-7.101-83 
R36 D-7.101-55 
R37 D-7.102-34 
R38 D-7.103-104 
R39 D-7.103-104 
R40 C-7.101-17 
R41 D-8.229-9 
R42 D-7.101-86 
R43 D-7.101-121 
R44 D-7.101-226 
R45 C-8.219-6 
R46 D-7.101-100 
R48 D-7.101-148 
R49 D-7.101-121 
R50 D-7.101-90 
R51 D-7.101-48 
R52 D-7.101-30 
R53 D-7.101-37 
R54 
R55 B-10.101 
R56 
R57 D-7.101-148 
R58 C-8.229-10 
R60 D-7.101-129 
R61 C-8.219-5 
R62 D-7.101-185 
R64 C-8.206-6 
R65 D-7.102-94 
R66 D-7.101-6 
R67 D-7.101-6 
R68 D-7.101-59 
R69 D-7.101-148 
R70 D-7.101-122 
R71 D-7.101-65 
R72 D-7.101-29 
R73 D-7.102-44 
ft74 D-7.101-100 
R75 D-7.101-87 
R77 D-7.102-108 
R78 C-8.229-7 
R79 D-7.101-171 
R80 D-7.101-138 
R81 D-7.101-55 
R82 D-7.101-107 
R83 D-7.101-99 
R84 D-7.101-111 
R85 D-7.102-94 
R86 D-7.101-55 
R87 D-7.102-69 
R88 D-7.102-94 
R89 D-7.101-129 
R90 D-7.101-142 
R91 D-7.101-226 
R92 D-7.103-125 
R93 C-6.212-1 
R94 D-7.102-137 
R95 D-7.101-128 
R96 D-7.101-214 
R100 D-7.101-87 
R101 D-7.101-226 
R104 D-7.101-17 
R105 D-7.101-234 
R106 D-7.101-66 
R107 D-7.101-69 
R108 C-8.230-2 

Unit D-36.137-2 
250 ± 10% 
250 ± 10% 
4.7K ± 10% 
47 ± 10% 
330 
8.2K ± 10% 
47 -± 10% 
100 
12K ± 10% 
150 ± 10% 
220 ± 10% 
100 
100 
100 
12K ± 10% 
.4.7K ± 10% 
1.5K Pot. ± 30% 
3.3K ± 10% 
33K ± 10% 
30K ± 10% 
8.2K ±- 10% 
1.8K ± 10% 
2.7K ± 10% 
2.7K ± 10% 
1K 
100K Pot. 
47K ± 10% 
330K ± 10% 
10011 
1M Pot. 
100K -±10% 
1.5M ± 10% 
330K ±10% 
56K ± 10% 
5.6K ± 10% 
2.2K * 10% 
3.3K ± 10% 
22K 
8.2K 
8.2K 

} 

1.5M ± 10% 
1.6M Pot. -± 30% 
470K 
2.5M Pot. * 30% 
6.8M 
5K Pot. ± 15% 
47K ± 10% 
560 ± 10% 
560 ± 10% 
10K 
1.5M ± 10% 
330K 
15K ± 10% 
470K 
3.3K ± 10% 
100K 10% 
47K 
100K ± 10% 
50K Pot. 
3.3M ± 10% 
820K ± 10% 
8.2K ± 10% 
150K ± 10% 
100K ± 5% 
180K ± 10% 
47K ± 10% 
8.2K ± 10% 
12K ± 10% 
47K ± 10% 
470K 
1M 
100 
5.2K ± 10% 
3.3 
470K 
470K ± 10% 
150 ± 10% 
47K 
100 
1K 
220 
15K 
18K ± 10% 
1M Pot. ± 30% 

(Standard) 
7 w. Wire wnd. 
7 w. Wire wnd. 
w. carbon 

1/2  w. carbon 
1/2 w. carbon 
1/2 w. carbon 

w. carbon 
1/2  w. carbon 
% w. carbon 

w. carbon 
1/2 w. carbon 
% w. carbon 
1/2 w. carbon 

w. carbon 
1,4 w. carbon 
% w. carbon 

1,4 w. carbon 
1/2  w. carbon 

w. carbon 
% w. carbon 
1 w. carbon 
w. carbon 
2 w. carbon 
% w. carbon 

comp. 
% w. carbon 

w. carbon 
w. carbon 

comp. 
w. carbon 

% w. carbon 
% w. carbon 

w. carbon 
1/2 w. carbon 
1,4 w. carbon 
% w. carbon 

Printed Circuit 

1/2  w. carbon 
comp. 

34 w. carbon 
comp. 

w. carbon 
2 w. Wire wnd. 
1 w. carbon 
% w. carbon 
% w. carbon 
% w. carbon 
% w. carbon 
% w. carbon 

w. carbon 
% w. carbon 
1 w. carbon 
% w. carbon 
lAs w. carbon 
1 w. carbon 

comp. 
1,4 w. carbon 
% w. carbon 
% w. carbon 
% w. carbon 
1/4  w. carbon 

w. carbon 
1 w. carbon 
w. carbon 
1 w. carbon 
1 w. carbon 
% w. carbon 

w. carbon 
% w. carbon 
2 w. carbon 
1/4  w. Wire wnd. 
1 w. carbon 
w. carbon 

1/2 w. carbon 
% w. carbon 
% w. carbon 
1/4  w. carbon 

w. carbon 
w. carbon 

1/4 w. carbon 

SYMBOL Part No. DESCRIPTION TYPE 
R109 D-7.101-192 
R110 1 B-10.103 
R111 
RI12 D-7.102-13 
R113 B-6.211-6 
R114 B-6.211-7 
R115 D-7.101-93 

10M 
S 470K 
470K 

560 * 10% 
IK ± 10% 
2.2K ± 10% 
68K ± 10% 

% w. carbon 
Part of triode 

couplate 
1 w. carbon 

10 w. Wire wnd. 
10 w. Wire wnd. 

w. carbon 

COILS AND CHOKES 

SYMBOL PART NO. DESCRIPTION D.C. RESIST. 

L1-L7 
L11 
L12 
L14 
L15 

} C-9.254-3 
L19 
L20 
L22 

L1-L2 
Coil 
Units 

L4, L5 
L6 
Coil 
Units 

Part of Tuner Unit D-36.137-2 ( Standard) 
C-1.522-4 Video Peaking Coil 
C-1.522-3 Video Peaking Coil 
C-1.522-4 Video Peaking Coil 
C-1.622-4 Video Peaking Coil 

( Vert. Deflect. Yoke 
j Horiz. Deflect. Yoke 

B-1.533-1 Horiz. Size 
B-1.531 Horiz. Lin. 
C-1.554 Audio Take-off 
B-36.141-2 Ant. Coils Ch.-2 
B-36.141-3 Ant. Coils Ch.-3 
B-36.141-4 Ant. Coils Ch.-4 
B-36.141-5 Ant. Coils Ch.-5 
B-36.141-6 Ant. Coils Ch.-6 
B-36.141-7 Ant. Coils Ch.-7 
B-36.141-8 Ant. Coils Ch.-8 
B-36.141-9 Ant. Coils Ch.-9 
B-36.141-10 Ant. Coils Ch.-10 
B-36.141-11 Ant. Coils Ch.-11 
B-36.141-12 Ant. Coils Ch.-12 
B-36.141-13 Ant. Coils Ch.-13 
B-36.141-102 RF & Ose. Coils Ch.-2 
B-36.141-103 RF & Ose. Coils Ch.-3 
B-36.141-104 RF & Osc. Coils Ch.-4 
B-36.141-105 RF & Ose. Coils Ch.-5 
B-36.141-106 RF & Ose. Coils Ch.-6 
B-36.141-107 RF & Ose. Coils Ch.-7 
B-36.141-108 RF & Ose. Coils Ch.-8 
B-36.141-109 RF & Ose. Coils Ch.-9 
B-36.141-110 RF & Osc. Coils Ch.-10 
B-36.141-111 RF & Ose. Coils Ch.-11 
B-36.141-112 RF & Ose. Coils Ch.-12 
B-36.1:41-113 RF & Osc. Coils Ch.-13 

Refer to 
Schematic 

TRANSFORMERS 

SYMBOL DESCRIPTION D.C. RESIST. 

SI } Part of C-8.230-2 
S2 
S3 B-11.210 Local-Distance Switch 
Ti Part of Tuner Unit D-36.137-2 ( Standard) 
T2 C-1.553 I-F Trans. 
T3 C-1.553 I-F Trans. 
T4 C-1.653 I-F Trans. 
T6 C-9.230-4 Vert. Bl. Ose. Trans. 
T6 C-9.228-5 Vert. Out. Trans. 

T7 D-9.260 Power Trans. 

T8 B-1.549 Hor. Ose. Trans. 
T9 C-9.253-2 Hor. Out Trans. 
OTIO C-1.528-1 Ratio Detect. Trans. 
T11 C-9.225-4 Audio Out. Trans. 

OTIO Alt. C-1.552-1 Ratio Det. Trans. 
See Schematic for Connections 

Refer to 
Schematic 

MISCELLANEOUS 

PART No. DESCRIPTION 

D-36.137-2 Tuner ( Standard) Pentode 
E-30.326 Speaker (Table Models) 5" 
C-30.333 

or Speaker ( Consoles) 10" 
C-30.334-2 
C-24.225-10 Pix Tube Socket 

20.223 Line Cord 

*Refer to schematic for connection of multi-sectioned electrolytic 
capacitors. 
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ELECTRICAL INPUT 

SPECIFICATIONS 

117 Volts A.C., 60 Cycles 

RF FREQUENCY RANGE  Channels 2 through 13 
54-88 MC, 174-216 MC 

INTERMEDIATE FREQUENCY  Video 26.1 MC 
Sound 21.6 MC 

Intercarrier Sound Freq. 4.5 MC 

ANTENNA INPUT 

CAUTION 

300 ohms, Balanced 

The regular B+ voltages are dangerous, and precaution should be taken 
when the chassis is removed from the cabinet for service. Secondary 
human reactions to otherwise harmless shocks have been known to 
cause injury. Always discharge the picture anode to the receiver chas-
sis before handling the tube. The picture tube is highly evacuated, and 
if broken, glass fragments will be violently expelled. 

A.G.C. SYSTEM 

This receiver utilizes a type of keyed A.G.C., the 6U8 tube performing dual func-
tions of sound I.F. amplifier and A.G.C. Keyer. 

Since the Keyer is conducting heavily not more than 5% of the time, random noise 
occuring during the active portion of the horizontal scan cannot charge up the A.G.C. 
filter system to any large degree, unless the noise is of sufficient amplitude to cause 
grid current in the controlled stages. 

IMPORTANT NOTICE 

In previous models, the filament winding on the power transformer which supplied 
heater voltage to the 6W4 was connected directly to the positive 140 volt supply. This 
was done to minimize the potential between heater and cathode of the 6W4 damper. 

In these models, this heater winding is maintained at a positive 220 volts by means 
of a voltage divider connected between B+ and ground. The filament winding is bypassed 
by a . 05 mfd 600 volt capacitor to ground. 

VOLTAGE CHART 

Tills system requires a D.C. connection from the video detector through the video 
amplifier, to the A.G.C. Keyer (triode section 6U8). The A.G.C. Keyer is directly con-
nected across a portion of the plate load resistance for the video amplifier. This 
establishes a bias voltage (-6 to - 10 V.) across R-133, due to the current drain in the 
12BY7 video amplifier, holding the 6U8 approximately at cutoff, depending on the con-
trast setting. 

The plate circuit of the A.G.C. Keyer has no direct connection to B+, its plate 
supply voltage consisting entirely of pulses taken from a winding on the horizontal out-
put transformer. This winding will normally supply a positive pulse of approximately 
500 volts peak value to the keyer during the horizontal retrace time. This pulse will 
exceed the cathode voltage by approximately 150 volts, at the same time that the posi-
tive horizontal sync pulse will appear at the grid of the 6U8. The conduction of the 
6U8 at this time will establish a small negative voltage across R-122, which is then 
filtered and applied to the controlled I.F. stages as the A.G.C. control voltage. This 
bias is cut in half by a simple voltage divider and only half is applied to the R.F. cir-
cuits (see schematic). 

Due to the direct connection between the video amplifier and the A.G.C. Keyer, 
the A.G.C. voltage developed will depend to a large extent upon current through the video 
amplifier. Advancing the contrast control, as would be necessary on weak signals, 
has the effect of increasing the bias on the A.G.C. Keyer and consequently less A.G.C. 
voltage is developed. Conversely, retarding this control, as would be necessary on 
strong, local signals, will reduce the bias on the Keyer, and more A.G.C. voltage will 
be developed, in effect increasing the range of the contrast control. 

Tube No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 , 

V 22 0-1.5 0 0 6.3AC 140 140 +. 7-1.2 

V 23 0-1.5 0 0 6.3AC 140 140 +. 7-1.2 

V 24 0 1.8 0 6.3AC 140 140 0 

V 25 0 1.9 0 6.3AC 140 140 0 

V 30 
+. 5 to 
3.0 

-1.0 to 
3.0 0 6.3AC 6.3AC 0 220-290 140 

V 40* -155 +16 +50 +60 +60 +200 +5.5 +160 +140 

V 41 -11 -11 6.3AC 0 0 NC -22 

V 9 +15 0 
+4 to 
+18 6.3AC 6.3AC +120 0 to -45 0 0 

V 10 +100 -. 5 0 6.3AC 6.3AC 
+6.5 to 
8.2 

-1.0 to 
3.3 

+1.0 to 
4.8 0 

V 4 
-1. 0 to 
+3.3 +275 

+10 to 
+12 -7 to -9 +130 

+10 to 
+12 0 6.3AC 

V 5 +. 6 0 0 
+6.5 to 
+8.2 

-19 to 
-36 NC 6.3AC 

CAP DO NOT 
MEASURE 

V 6 NC NC 
+500 to 
+575 NC +360 NC +200 +200 

V 2 
-17 to 
-30 

-70 to 
+150 +1.0 0 

+24 to 
+40 +1 6.3AC 

-17 to 
-30 

V 3 +. 2 
+290 to 
+450 0 to +24 +. 2 

+290 to 
+450 0 to +24 6.3AC 0 

V11 NC +60 +200 +200 -5 to -15 NC +60 0 

V 1 NC +400 NC 360AC NC 360AC NC +400 

V 7 DO NOT MEASURE 

*Readings taken from Pin Socket with + 140 as common negative reference. 

1 Where readings may vary according to control settings, min. & max. readings are given. 
2. Measurements are from socket pin to chassis, unless otherwise stated. 
3. All measurements taken with line voltage maintained at 117 A. C. 
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CAUTION: ION TRAP SHOULD BE MOVED 
CIRCULARLY AND LATERALLY ON NECK 
OF TUBE FOR BRIGHTEST PICTURE 
WHEN BRILLIANCE CONTROL 
IS SET AT SLIGHTLY 
MORE THAN NORMAL 
VIEWING BRILLIANCY. 

NEVER USE ION 
TRAP TO POSIT' 
OR FOCUS PICTURE 
ONLY ONE SET 
OF TRAP IS 
RECT. AN INCOR-
RECT SETTING 
WLL PERMANENT-
LY DAMAGE THE 
PICTURE TUBE. 

PICTURE ANGLE: Ur 
IF PICTURE IS TILTED. 
LOOSEN CENTERING 
DEVICE WING NUT , 
AND ROTATE YOKE \ 
TO RIGHT OR LEFT 
TO BRING PICTURE,,,, 
INTO HORIZ.FLANE.j 
BE CERTAIN YOKEII 
REMAINS SEAT-ftç‘._ 
ED AGAINST CRTI 
BELL RECHECK 
CENTERING DE-
VICE Bi ION 
TRAP El TIGHT-
EN WING NUT. 

HORIZONTAL 
DRIVE CONTROL: 
SHOULD BE TURN-
ED OUT UNTIL THE 
BRIGHT VERT. LINE 
APPEARS. SCREW IN 
CONTROL UNTIL LINE 
JUST DISAPPEARS. THIS 
IS PROPER SETTING. 
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LY MORE THAN NORMAL 
VEY*** BRILLIANCY. 
NEVER USE ION TRAP 
TO POSITION OR FOCUS 
PICTURE. CNLY ONE SET-
TING OF TRAP IS CORRECT. 
AN INCORRECT SETTING 
WILL PERMANENTLY 
DAMAGE PICTURE TUBE. 
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Nitta SIZE AND LINEARITY CONTROLS 
INTERACT TO SOME EXTENT AND SHOULD BE JUGGLED 

WHILE WATCHING A TEST PATTERN TO SECURE PROPER SIZE 3 LINEARITY. 
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JERTICAL SIZE & CINEAPITY 
CONTROLS INTERACT TO SOME 
EXTENT 8 SI-IDULD BE JUGGLED 
WHILE WATCHIM A TEST PATTERN 
TO SECURE PROP!- = VERTrAL 
SIZE e+ LINEARITY. 

YOKE 
CC VER 

TO PROPERLY ASSEMBLE THE 
YOKE, CENTERING DEVICE AND 
ION TRAP ON THE PICTURE 
TUBE REFER TO ILLUSTRATION. 
THE PURPOSE OF THE YOKE 
RETAINER(RUBBER SLEEVE WITH 
CONE SHAPED END)IS TO CENTER 
THE BACK OF THE YOKE ON THE 
PICTURE TUBE NECK AND HOLD 
THE YOKE AGAINST THE PICTURE 
TUBE. 
TO ASSEMBLE, HOLD THE YOKE 
IN POSITION AND SLIP THE PIC-
TURE TUBE NECK THROUGH THE 
YOKE AND FIRMLY SEAT THE 
PICTURE TUBE IN ITS HARDWARE. 
AFTER THE TUBE IS FASTENED 
SECURELY, CENTER THE YOKE ON 
TUBE NECK BY SLIDING THE 
YOKE RETAINER ON THE NECK 
WITH THE GONE PORTION TOWARD 
THE YOKE. 
INSERT THE YOKE RETAINER IN THE 
REAR OF THE YOKE AND CENTER 
THE "JOKE AT THE SANE TIME 
HOLD,NG THE YOKE AGAINST THE 
TUBE BELL. SLIP THE CENTERING 
DEVICE AROUND THE SLEEVE POR-
TION OF THE YOKE RETAINER 
WITH CLAMPING SCREW LOOSEN-
ED. INSTALL THE ION TRAP AND 
PICTURE TUBE SOCKET AND 
ADJUST THE ION TRAR CENTER 
THE PICTURE BY BOTH ADJUST-
ING THE KNOB ON THE CENTER-
ING DEVICE AND ROTATING THE 
CENTERING DEVICE AROUND THE 
SLEEVE PORTION OF THE YOKE 
RETAINER. 
AFTER THE CENTERING HAS BEEN 
ACCOMPLISHED, TIGHTEN THE 
WING NUT ON THE CENTERING 
DEVICE TO HOLD THE YOKE IN 
PLACE. RECHECK THE ION TRAP 
ADJUSTMENT. 

Focus ADJusTwENT: 
I. movE ENTRE FOCUS UYT TO REAR 
BY RELEASING ( 3) WM NUTS. 

2. WATCHING SCREEN FOR SHARPEST 
FOCUS, ADJUST BRASS SLOTTED 
ROD THROUGH ENTIRE RANGE. 

3. IF FCCUS IS NOT REACHED WITH T11S 
SETTING, MOVE ENTIRE ASSEMBLY 
FORWARD TO 8" AND REPEAT STEP 2. 

4. SUCCESSIVE MOVING OF THE UNIT 
FORWARD IN CONJUNCTION WITH BRASS 
SLOT -ED ROD ADJUSTMENT, WILL 
GrvE FOCUS AT SOME PONT. 

PICTURE POSITIONiNG: 
I. NSERT vvŒieLE STICK IN POSITIONING 
RING SOCKET. 

2.NOTE PICTURE POSITION IN MIRROR »ILE 
MOVING woBal silo< FOR PICTURE CENTERING. 

GER 
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---- HORIZONTAL SIZE 

it.>„....___ sHORIZODNTBAE ED L ADJUSTED WHILE 

WATCHING A TEST PATTERN. 

HORIZONTAL DRIVE CONTROL SHOULD BE TURNED 
OUT UNTIL BRIGHT VERTICAL LINE APPEARS. SCREW IN CON-
ROL UNTIL LIN.E JLST DISAPPEARS. THIS IS PROPER SETTING. 
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INSTALLATION AND ADJUSTMENT 

BUILT-IN-ANTENNA  

This receiver is equipped with a built-in antenna which should provide favorable re-
ception of television signals within the primary service area, and where local inter-
ferences are not excessive. Do not locate the receiver near a large metal surface such 
as a radiator or metal partition, or a serious reduction of signal will result. 

OUTSIDE ANTENNA 

Where reception is weak due to less favorable receiving conditions with the built-in 
antenna, an outside antenna is recommended. When this external or outdoor antenna 
is connected to the receiver input terminals, the built-in antenna must be disconnected. 

RECEIVER INSTALLATION  

The receiver was shipped from the factory with all components preadjusted for normal 
operation. However, if in checking the receiver performance it becomes evident that 
one or more of the installation controls are out of adjustment, due to handling, it is 
necessary to re-adjust the affected controls. A complete adjustment of installation 
controls is outlined in the step by step procedure which follows. It will be noted that 
adjustment of some of the controls will interact on one or more of the others. These 
controls should be adjusted alternately, and in the given sequence of the procedure. 
Power should never be applied to the receiver for any great length of time, prior to the 
installation, without checking the ion trap adjustment for best screen illumination. 

SEQUENCE OF ADJUSTMENTS 

Ion Trap Adjustment 

1. Remove the cabinet back cover. (In some cases, this will open circuit the A.C. 
interlock, and another line cord with appropriate fittings must be used temporarily un-
til the necessary adjustments have been completed.) With power applied to the receiver 
and after allowing adequate warm-up time, set the brightness control in the center of 
its range and rotate the ion trap, or beam bender magnet, until light appears on the 
screen. After initial screen illumination is obtained, move the magnet forward or back-
ward, and further rotate it to obtain the brightest raster. If two positions are noted 
which seem to give equal screen brightness, the setting closest to the picture tube base 
should be used. This is the only setting of the ion trap that is correct. NEVER AT-
TEMPT TO COMPENSATE FOR NECK SHADOWS OR FOCUS WITH THE ION TRAP 
OR BEAM BENDER ADJUSTMENT, IF BY SUCH ADJUSTMENT THE SCREEN 
BRIGHTNESS IS DECREASED. 

Focus Adjustment 

2. Adjust the brass screwdriver slotted rod to the right of the C.R.T. socket until 
best focus is obtained. The raster may be centered by movement of the positioning 
ring (inside the focusing ring) with the " Wobble Stick," which is supplied with every 
unit. This special nonmagnetic rod will be taped to an electrolytic capacitor on top of 

the chassis in every receiver employing a PM focus unit. 

Yoke Positioning 

3. Connect an antenna to the set and tune in a station, (test pattern if available) 

Check to make sure that the deflection yoke is positioned firmly against the " bell" 
of the picture tube. The yoke may be slightly tilted to the left or right in order to 
properly frame the picture within the mask. 

Horizontal Drive Adjustment 

4. Check the horizontal drive setting by turning the drive trimmer several turns 
counter- clockwise until one or more vertical white lines are observed on the left 
side of the screen. Then, turn the trimmer just far enough clockwise to eliminate 
these "drive lines." In the event that no drive lines are observed on the picture tube 
face, leave the trimmer set to the position of minimum capacity consistent with suf-
ficient trimmer screw pressure and good horizontal linearity. 

Vertical Sweep Adjustments 

5. Adjust the vertical size and the vertical linearity controls on the rear of the 
chassis for correct height and best vertical linearity. Do not attempt this adjustment 
unless a test pattern is available. 

Width Adjustment 

6. Check the width coil for proper setting, and correct if necessary. 

Caution 

7. Re-Adjust the beam bender or ion trap if necessary. 

*Some chassis will contain electrostatically focused picture tubes. These tubes will 
ordinarily have the focus electrode wired to the 140 volt B+ supply. Due to line voltage 
variations, however, it may become necessary to raise or lower the voltage on this 
electrode for best focus. Any well filtered voltage from zero, or ground, to a posi-
tive 400 volts is permissable on this electrode. If satisfactory focus is not obtained 
within this range of voltages, re-check the width and horizontal drive adjustments. If 
these adjustments are found to have been correctly made, check the second anode 
voltage on the picture tube. For this measurement, a voltmeter which will range to at 
least fifteen thousand volts is necessary. The picture tube second anode voltage should 
range between 11.5 and 13.5 K.V. positive. The picture is centered by means of a cen-
tering magnet, located just to the rear of the deflection yoke, in the position formerly 
occupied by the focus unit. This magnet may be rotated in any direction to correctly 
center the pattern. When this ring is in a vertical plane, the thumbscrew will adjust 
vertical centering. When the ring is in a horizontal plane, horizontal centering will be 
effected by adjustment of the thumbscrew. (See assembly instruction.) 

General Circuit Description  

The LOW VOLTAGE POWER SUPPLY is conventional, consisting of a center tapped 
power transformer used on conjunction with a 5U4 full wave rectifier. 

This supply provides a filtered output of approximately 360 volts for application to the 
sweep or deflection circuits. It is interesting to note that the I.F.-R.F. portions and 
the sound-audio portions of the receiver are in series across the 360 volt supply. This 
arrangement provides 220 volts for application to the sound and audio circuits, and the 
remaining 140 volts is available for I.F.-R.F. supply potential. The audio power ampli-
fier tube ( 6V6) is also used as a series voltage replator. Its grid is returned to a  

E
-
tl
 3
0
V
d
 A
i.

 )
0
3
W
 

@John F. Rider CHASSIS 9031A, 9032A, 9038, 9039, 9040 



ChASSIS 9031A, 9032A, 9038, 9039, 9040 

high impedance voltage divider tapped at approximately 130 volts, while its cathode is 
wired directly to the 140 volt line. Any change in the 140 volt drain due to A.G.C. 
fluctuations thus changes the grid to cathode voltage of the 6V6 almost instantaneously, 
and the resulting cathode current change in this tube acts to maintain the 140 volt 
supply substantially constant. It should, therefore become apparent that if the 140 
volt supply measures considerable higher than 140 volts, a short exists across the 
sound-audio circuits. If this voltage is considerably lower than the nominal 140 volts, 
and the 390 ohm resistor (R-80) in the plate supply circuit of the 6V6 is observed to 
overheat, a short exists across the 140 volt supply. If the 140 volt supply is meas-
ured considerably lower than its nominal value, and the 390 ohm resistor does not 
overheat, an open circuit is indicated in the 200 volt sound-audio portion of the re-
ceiver. (See Diagram Below.) 

Alignment Procedure  

Necessary Equipment: 
Television Sweep Generator 
Marker Frequency Generator 
Vacuum Tube Voltmeter 
4.5MC Crystal Generator, or equivalent, Oscilloscope 

Sound I.F. Alignment  

1. Connect a 4.5 MC generator to the grid of the video amplifier tube. Low sig-
nal level is important here. Metering may be accomplished at the sound take-off point 
of the ratio detector (at the juncture of R-155 and C-160) with the meter ground con-
nected to pin eight of the 6V6. 

2. Adjust the slug of L-18 (sound take-off coil) for maximum negative meter indi-
cation. Attenuate the output of the generator so that not more than five volts is meas-
ured on the meter, as the alignment progresses. 

3. Adjust the top slug of T-5 (ratio det. primary) for the maximum negative 
reading. 

Video I.F. Alignment  

The I.F. amplifier contains five tuned circuits, no traps being necessary. The video 
carrier is passed through the I.F. at a freq. of 26.1MC, and the sound carrier at 21.6 
MC. Extreme care must be taken in alignment to assure that the sound carrier is at-
tenuated substantially below the level of the video carrier. This is necessary to as-
sure that the slight AM modulation on the sound carrier due to picture modulation, will 
be sufficiently low to be removed by the detector, and not produce spurious phase 
modulation of the sound I.F. A band width of 3.4MC (6DB down) with a stage gain of 
from 12 to 15 times is attained. Earlier sets employed a staggered quintuple, which 
resulted in a different order of stagger of the I.F. coils. (See peaking frequencies be-
low.) These sets may be identified by the values of the grid load resistors on the last 
two I.F. amplifier tubes, (R-109 and R-113) 6800 ohms. In the later sets, employing 
a staggered double, the third I.F. grid resistor, R-109, is 10,000 ohms, while the 
fourth, R-113, remains 6800. Another difference which will serve to help identify the 
quintuple stagger, lies in the wiring of the A.G.C. to the second I.F. amplifier. In the 
staggered quintuple alignment, the grid return of the tube is wired directly to the 1. 
mfd. A.G.C. filter capacitor ( C-106). In the staggered triple-staggered double align-
ment, a 470 ohm resistor (R-106) and a . 001 mfd capacitor ( C-105) have been added as 
additional A.G.C. decoupling. 

Peaking Frequencies . 

4. Move the meter ground to the juncture of R-156 and R-157 ( 6800 ohm resistors) 
in the sound detector circuit, and adjust the bottom slug of T-5 (Ratio Det.) for zero 
voltage. The other meter lead remains connected as in Step 1. N. 4.5MC trap adjust-
ment is necessary. The trap consists of a coil L-17 which is self-resonant at 4.5MC. 

Adjust curve for band width of 3.4MC. 

1st IF tuner slug to high side 
2nd IF slug to middle of band 
3rd IF slug to low side 
4th IF slug to low side 
5th IF slug to high side 

25.9 
24.3 
23.1 
22.9 
25.7 

Use only sufficient input to give pattern on scope with scope vertical 
mum gain. 

control at maxi-

Should AGC be developed with this decreased input apply a D.C. battery of - 3V to AGC 
line and align as before. 

An I.F. alignment signal is best introduced to the chassis by means of a suitable cup, 
or tube shield floated over the mixer tube to capacity couple the signal to the plate 
circuit. It may be necessary to disable the local oscillator* to prevent R.F. harmonics 
from distorting the trace on the scope screen. The oscilloscope is connected to the 
grid of the video amplifier, through a 100,000 ohm isolating resistor. Metering is done 
on the AGC line, keeping the input attenuated to produce no more than a negative 1 volt 
reading. The resulting overall response should coincide with the curve shown below. 

26.1MC 
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* A dummy 616 may be substituted for the mixer tube with the #1 pin removed, to 
facilitate alignment. 

R.F. Alignment 

The R.F. tuner in the receiver has to be pre-aligned by the manufacturer and adjust-
ment in the field is not recommended. It may be necessary on occasional sets, how-
ever, to re- set the local oscillator tuning slug. This may be accomplished without 
test equipment, if it is possible to receive a signal of good quality, and if the I.F. and 
R.F. portions of the set are functioning correctly. Simply set the fine tuning in the 
center of its range and adjust the oscillator slug for best picture detail. The oscil-
lator adjustment is recessed in a hole in the tuner front, directly to the right of the 
tuner shaft. This adjustment must be checked on each channel to be received. It is 
important that a non-metallic alignment screwdriver be used to prevent detuning when 
the adjustment is completed and the screwdriver withdrawn. On sets using a wooden 
front panel, a small hole is provided under the flanged tuner knob, which will accom-
modate this alignment tool, and make possible re-setting the osc. slug without re-
moving the set from its cab.inet. If a signal of sufficient strength is not available, 
oscillator adjustment may be made with the sweep generator connected as for I.F. 
alignment, and the video R.F. carrier frequency applied to the antenna terminals of 
the receiver from an accurately calibrated signal generator. With the hook-up out-
lined above, a pip, or marker indicating the video carrier for the particular channel 
being set will appear on the I.F. response curve. This pip will ride up and down on the 
curve when the fine tuning control is moved, and the oscillator is correctly set when 
the pip is passing through the point on the curve marked 26.1 in Fig. 5, with the fine 
tuning at the center of its rotation. 
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LAJ 
5U4 

p 

_001 

200- low 

_._I0 

15K 

RI 
40uf 40uf 

C 3A TC 38 

a 

-e•  
R2 

_T3C 

15113 
RI18 

82 

RIM 
5000 

.-U"CH4 

470 
R106 

1C106 

lop- 2vr 

4115-41/ RII9 

360V. C50 

£05 

2.214E6 220 
C5I 

•360‘.. 

H5. 

;;;;;rI e 

R52 2.2te 

5000 

18K 1150 

4715 

2.RMC 3.2MC 7 

ion 
los I 

WS ' 

$.87034 

6 114 

G.13K 
10% 

R113 

5000 
CI08 

180 180 
RtiO R114 

5000 5000 

3• 
5000 

Ct17 R112 Ci09 
100 

SYNC. AMP & 
rOK 

R55 
SYNC. CLIPPER 
it_C52 

V9A 

t ic I 205 

Ric 

RII 
33K 

350K 

RI2 

/21 I2AU7 

147K 
P54 

INTEGRATOR 

r L2K eTt - 

C53 

1.15) 

680K 

C 110 

TS- 100 

L 1003I VIDEO  V30 
US AMR 

IN60 i2otyn 

2 5. -ti-MC 

1M 
11122 

PHASE 

DE TECTOR 47K 

i2AX 7 
2 C54 + 000 

R57 MOD -r 
eoosc c55 L 

re-loole 
-.005 .005 _ po2 

I  r  

VER I. 05C. 

6SN7GT 

02 a 
.005 

72 

,VE RT OUT. 
GSN7GTA 

10910045F 

13 
680K 2.2M 

R15 RI GRI7 
820K 47K 100W 

ERT. SPEED 

2.514 

VERT. SIZE 

5K 

VERT. 

LIN. 

470K 

R6I 

RI20 
8.2K 
10% 

C.33 
LIF1 

a/ .1 

° LOA -10034 

8132 
1K 

06/1 
no C132 A 

tout 

CONTRAST 
CONTROL 4041L- ' 

-- C1368.1 

.61)E.1 

2201  2.13i) 

I 

I 1 97K RI21 

Rte HORIZONTAL OSC. 

e, DISCHARGE v4B 

2 1/265N77-1 
220-10% •" 1.541R35 

270 68 

.005 C31 T 4   .. 

R32 X 430 28^ /BA 
R19 30 C33 25 ' 

15.34 

1 .0451 I.5K 5.6K 100K C 35 1000Si_ 
-1-11--

__,.._ 801/1 I w3I cy .o.-.. -e--

- R30 R31 R32 
1  450U ...• 

--€-- seRiz. 

5 4 5MC n 5o AUDIO v1:0 r - TS-1:15362- 415H) i_ . 
TS - 100 l ei let 6U8 Io es 

6 ' 

I 

1 
Ty L._ 

•-11-•c154 

..._._.,.......,..... R15I 5000 R152 

L17 

220 I. 
R70 

L8K2VI 

RI33 

•350V. 

Inn K 

BRIGHT NESS 

CONTROL 

e 

CI53 02 

C37 
5 vvf GIMMICK 

HORIZONTAL 
OUT PUT 

VS 

A.8 K 
P4 50k 

HORIZ. 833 DRIvE 214 
N36 220K-i% 

I o4 

052 

5X f 
__. 

A.F. C. 

18-iooir ----735/0  

8.2K-20/ V. 

ALL RESISTANCE VALUES IN OHMS 

IS • 1,000 
Kt 1,000,000 

ALL RESISTORS ARC 1/? WAIT IPAESS OTHERWISE SPECiFIFID 
ALL C. APACITANCr VALUES 11555 THAN 011E,IN MICROFAKAOS 

a GREASER IRAN ONE IN H.C110141CROFARAOS . 11L E 55 

OTHERWISE SPEC 1FIED. 

R20 

12K .5915-A4 

.02 

CI59 

R154 

R155 

RATIO 

-1 DE TECIr 

6AL5 

.ocs
.I L ICI60 

; 
R1S3 

IK 

390-iw 

RIO P82 

.005 470K VOLUME 
c8o CONTROL 

c8i 

AUDIO .o 
AMP P6B 

>2I2AX V108 250K 

RECT. 

To 10023 

Rt56 
6.88 
to% 

T.R 

10 
15157 

14ov. SOURCE 

6v6 
AuDO 

°tic Çul 

R84"  

I8015 
5% 

HORIZ. 
DAmPER 

6W4 

YY 

Y6 

14 
TO 10034 

504.4 

C94 
r2015 

110015 

r"•-• 

DRAWING NO. X X D - /0764 
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22K 

6B07 
R.E AMP 

v2ow 

el i2o 

3-8 

1-1 

1 0-3 100 
I 13 

1470D 

T 
1220K 

6J6 uo 

OSC. a MIXER 
V21 

I I 

la•Cil 
/7/ 

a/ 

3 

41 

• 

2 

I SI 
I VIDEO I.F. 

6AU6 
I v22 13 1t." V23 

1201 a 24.4MC _ 

.81 MC 
C 
5000103 

1-10 1 
-T-

pz. 

1109: 

.>J $100 
ISKI kmo4 t"---I.:s000 > Rai 

14A71o60 7 1°5 i 
ci02 4,70 pm '"- 

-_i 5000 
--,.- 470 

5000 w1:110•""--4----43 
r-i 7 .,Zii- NTE---.. :-,-7 -TCI06. 
2=  t.. i----i: TUNING _7too =, 

R1I8 10K- 2Vr 

2ND. 
VIDEO I.F. 
6AU6 

3RD. 
VIDEO I.F. 
6CB6 

Liz V24J 5 
28MC 7r-

_JPOII 1301 

_ 10,K 

2.2 MEC.. 

A.G.C. 

STANDARL COIL TUNER -CASCODE CIRCUIT 

TT-10011 OR TT-100148 

ve4F 

ANT. 

'  

WITCH IN y 11F POSITION 

4.1K-4W RII9 

• 360V. c50 1.5153 

100 

4 TH. 
VIDEO If 
6GB6 

I3 V25 $ 
_ 

- - 
- 

6.8K è 
10% < 
11113 

5 

180 
11110 

5000 

 lF-
C107 

I 
S 

.005 .'4.7K <100K 
'• -r- < SYNC. AMP & ,R,5 

2 21/1E.C. 220 SYNC. CLIPPER 

1- L_csI   CSa 
--I' I 4 V914 e.20 i 

%%W-415" r  I2AU7 
470K 

1.0 telf .4WIT 

UHF 

ANT. 

1500 

1500 

I U.Ilf 

1.01111f 

--a/44140V. 

TI 

'en  
RFC. 

SWIT 

38 5 

.4811UT 

RF.C. 

470 

.38111%. 
6AF4 
RFC. 

_ MALLORY UHF TUNER 

LV.  VI RECT 4360V. 

5U4 

• 360V. 

X 

NOTE : 

SHIELDED AUDIO CABLE ADDED WHEN T.V. CHASSIS 

IS USED IN TV.-AUDIO POWER AMPL. COMBINATION 

OR TV. - RADIO PHONO COMBINATION 

•"2.21.4 

ce 1.005 

MI-330K 

I7 41/2A 
•:  

F01 .• 4 

3341 

J. 

R12 18 II 

-40K 

INTEGRATOR_ 
- 8"iF 82K -àik 1 

ichimoon 
LY T 

CIO8 
180 
R114 

5000 

, RII2 cos 
loo 

P59 
.6801< .680K 

eliPHASE DETECTORAx  

100 
RH5 

270 .• K7K f - :RS8 
1,057ck 

VERT. OSC. 
6SN7GT 

C12 
.005 

2 V28 

220.1 
RIB RI? 

4.7K 

23/4 

• 
47011 
R6I 

IN60 

5 

25.-4TMC 

RI22. 

Ls- loofa VIDEO  V30  
I20ue  L t5 AMF? 128y 7 

RIX"-

- 
--e 

i11120 
8.2 K 
10% 

HIGHLIGHT 
SWITCH •„ 

47K 

reAnn---R60 
C54 tow 

LI6 

RI32 
Ilk 
',ANY 

I32A 

liøuf 

CONTRAST 407.1 
CONTROL  

220-FCC° 

Ge 1R121 

12 

V3 VERT. DUT. 
a 

6SN7GTA 

4 

5K 
tl5A r vERT. 

 I LIN. 

VERT. SIZE 

58 
20uf 

 450V. 

8.2K-2W 

1131 

?0451 

HORIZONTAL OSC. 
v4A a DISCHARGE we 

V26SN7! 1/26SN tr, 
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,-

I.5K 5.6K 1001( --F Ien C36 
,-7-- 

HORIZ. ---"--- C36 &BK 
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A.F. .004 ..'" 
L3 n 

i.e.loorr 

AUDIO I.E Ts-005. 
-; 

tRI50 Am'? v fl 4o  1-5 

. .}.7. _1i2s26u81110 
5 

Lie - 

111511  

100K 
5 

BRII.,HT NESS 

CONTROL 

C33 
430 
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100 K 
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VS 
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C159 

RI55 
IK IK 

RI54 
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1/2 I2AX veig 
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CONTROL 
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DETECTOR 
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CI57 
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25011 

X C82 

ALL RESISTANCE VALUES IN OHMS 
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ALL RESISTORS ARE 1/2 WATT UNLESS OTHERWISE SPECIFIED 
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OTHERWISE SPECIFIED. 
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CHASSIS 9031A, 9032A, 9038, 9039, 9040 

PART NO. 

TT- 10012 

ITA-10003 

VSA- 10012 

VCA-12134A 

VCA-12121D 

VCA-12120C 

VCA-12127D 

VCA-12131E 

VCA-12132E 

VCA-12135A 

MDA-10002 

RXA-10019 

CLC-10050 

CLC-10074 

CLC-10075 

CLA-10087C 

CMX-10012 

CMX-10002 

CPA- 14402B 

CTA-10005 

CLA-10027A 

LVA-10001A 

LGA-10017B 

LGA-10019A 

LGA-10032 

LGA-10033 

LGA-10034 

LVA-10000 

THC-10017B 

THC-10016 

TOB-10045H 

DESCRIPTION APPLICATION 

Standard Coil Pentode Tuner 

Ion Trap 

Picture Fidelity- Control 

200 K-Control 

2.5 Meg.- Control 

5 K Slotted Shaft- Control 

Dual 750 Tap. 250 S.W.-Control 

50 K 

1.3 Meg. 

100 K- Brightness 

Magnetic Centering Device 

200 Ohm 10 Watt Resistor 

20 UF-450 V 8.1 100 UF-25 V 

40-10 UF 350-250 V 

4C-20-40 UF-450 V 

50 UF-350 V 

Integrator Network 

.005 Ceramic Disc. 

.004 UF 400 V 5% 

25-280 UUF Trimmer 

4-10 UF, 50 V 

Width coil 

Horizontal AFC 

Filament choke 

120 UH Coil 

180 UH Coil 

100 UH Coil 

Linearity Coil 

H. V. Transformer 

H. V. Transformer 

Vertical Output Transformer 

Tuner 

Cathode Ray Tube 

24" Sets 

Drive 24" Sets 

Vertical Size 

Vertical Linearity 

Video Amp. 8.z Audio 

Horizontal Speed 

Vertical Speed 

Rear Mounting 

Cathode Ray Tube 

B+ 

Vertical Sweep 

B+ Audio- Video 8z S.G. 

Power 

Audio Output 

Vertical Sync. 

Audio 8/ Video 

LGA-10017-AFC Coil 

Horizontal 

Audio 

24" Sets 

Horizontal sweep 

Video IF 

Video Amp. 

Video Amp. 

Video Amp. 

24" Sets 

High Voltage 

High Voltage 

Vertical 

PART NO. 

TOA-10061 

TPC - 10010C 

TPA- 10016 

TPC-10011 

TOA-10023C 

TOC-10034C 

FCB-10001 

YDB-10006A 

YDB-10001C 

TSB- 10062A 

TSA-10054B 

TSA-10050C 

TT- 10014 

DESCRIPTION 

Vertical Output Transformer 

6 V Filament Tubes 

Filament 

Power Transformer 

Width Control 

Audio Transformer 

EM Focus Unit 

Deflection yoke 

Deflection yoke 

Ratio Detector Coil 

IF Coil 

Sound Driver Coil 

Standard Coil Cascode Tuner 

APPLICATION 

Vertical 24" Sets 

Power 24" Sets 

6W4 24" Sets 

Power 

Horizontal 

Output Transformer 

24" Sets 

Horizontal 8/ Vertical Sweep 24" Sets 

Horizontal 8z Vertical Sweep 

Sound 

I.F. 

Sound 

Tuner 

PART NO. DESCRIPTION 

JM JM JM JM JM IM IM JM IM 
721 721 721 721 721 717 717 717 717 
T TU D DU C T TU C CU 

SRC- 10026 

SRC - 10025 

SRC- 10024 

5" Round Speaker 

8" Round Speaker 

10" Round Speaker 

X X 

X X X 

X X 

PART NO. DESCRIPTION 
817 817 817 817 
C CUL T TU LIST 

SR- 10052 

SRC- 10024 

SRC- 10024A 

SRC- 10025 

SRC- 10027 

SRC- 10051 

Speaker, Jensen 12" 

Speaker 

Speaker X X 

Speaker, Round 8" 

Speaker, Round 12" 

Speaker, Jensen 10" 

5.95* 

6.65* 

6.65* 

X X 4.45* 

7.60* 

28.77* 

PART NO. 

SRA-10051 

SRA-10055 

SRC- 10024A 

SRC- 10025 

SRC- 10027 

817 817 821 821 821 921 924 921 821 
DESCRIPTION CU TU TU TH CH WH XW WU CU  

12" Co-Ax. Speaker 

15" Co-Ax. Speaker 

10" Round Speaker X X X X 

8" Round Speaker 

12" Round Speaker 

X X X 

X 

X 

© John I. Rider 



MODEL 

T212 - MZ 

T212 - BZ 

T172 - MZ 

T172 - BZ 

DESCRIPTION 

Mahogany 21" Consolette 

Blonde 21" Consolette 

Mahogany 17" Consolette 

Blonde 17" Consolette 

These models use 19 tubes ( Including picture tube and rectifier) plus a crystal diode video detector and employ a 
intercarrier sound circuit. Picture tube has Electro Static focus which is automatic and permanent. 

SAFETY PRECAUTIONS: The kinescope should be handled with extreme care. The person handling this tube 
should wear gloves and protective goggles as an added precaution. 

When power is connected, care must be taken in servicing the HIGH VOLTAGE supply of these receivers. As a 
safety precaution the AC line is open when the cabinet back is removed. For servicing with chassis out of cabinet 
a separate line cord must be used. 

VOLTAGE READINGS: The voltage readings to be obtained at various locations in the receiver have been indi-
cated on the schematic diagram. These voltages will be very advantageous when "trouble shooting." Check volt-
ages, tubes, fuse and inspect for damaged or burned parts before attempting to re-align receiver. A 14, amp fuse 

is located in the low voltage power supply of the receiver. 

All voltages were taken with a 117.5 V. 60 Cycle line and with no signal input. The contrast control set at the 
maximum clockwise position; the brightness control at 50% rotation and all other controls in normal operating 
position. All voltages are positive with respect to ground unless otherwise indicated. 

CHANNEL CHANNEL PICTURE 
NO. FREQ. MC. CARRIER 

M. C. 

SOUND 
CARRIER 
M. C. 

FREQUENCY CHART 
RECEIVER CHANNEL CHANNEL PICTURE 
RF. OSC. NO. FREQ. MC. CARRIER 
M. C. M. C. 

2 54-60 55.25 
3 60-66 61.25 
4 66-72 67.25 
5 76-82 77.25 
6 82-88 83.25 
7 174-180 175.25 
IF. FREQ. M.C. 
Picture Carrier 26.4 
Sound Carrier 21.9 

59.75 
65.75 
71.75 
81.75 
87.75 

179.75 

NOTE 1 

TO JUNCTION TO JUNCTION 

OF R39 AR4 0 OF C38.SR41 

1035 

ZERO CENTER 
MICRO -

AMMETER 

81.65 
87.65 
93.65 
103.65 
109.65 
201.65 

NOTE 3 

OVERALL IF RESPONSE CURVE 

vivo.. CONNECTIONS 

,OAS 

SOUND 
CARRIER 
M. C. 

RECEIVER 
RF. OSC. 
M. C. 

8 180-186 
9 186-192 
10 192-198 
11 198-204 
12 204-210 
13 210-216 

TO SWEEP 

GENERATOR 

SEVERAL TURNS 
AROUND LEAD 

104a 

1047 

NOTE 5 

NOTE 2 

TO SIGNAL 
GENERATOR 

PIX 

181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

TUSE SHIELD 

OVER 8.16 

(SHIELD 

UNGROUNDED) 

NOTE 4 

SOUND 

90% 

PIS AND AUDIO MARKERS 

185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

207.65 
213.65 
219.65 
225.65 
231.65 
237.65 

CENTERING OF PICTURE: The picture may be centered in relation with the opening of the glass panel at the 
face of the receiver by shifting the centering magnet at the neck of the picture tube. The centering magnet should 
be rotated and the control adjusted until the picture is properly framed keeping in mind that the effect of the con-
trol is governed by the position of rotation. If the control is above or below the neck of the picture tube, the pic-
ture will be moved up or down. To the left or right of the neck of the picture tube, the picture will be moved either 
to the left or right. 

CONTROL ADJUSTMENT 

VERTICAL HEIGHT & VERTICAL LINEARITY CONTROLS: The vertical height and linearity controls should 
both be adjusted at the same time. For best results adjust while a test pattern is being transmitted. The linearity 
control affects the upper portion of the picture while the height control affects the overall size especially the lower 
portion of the picture. Adjust both controls simultaneously until the test pattern is symmetrical and fills the entire 
screen vertically. 

WIDTH ADJUSTMENT: Adjust width by turning slug either clockwise or counter-clockwise. A clockwise rota-
tion will decrease width. Proper width is obtained when raster covers entire screen of picture tube. 

HORIZONTAL FREQ.: Tune in a station and adjust the horizontal hold control until the picture falls into sync. 
Momentarily remove the signal by switching off channel and then back. The picture should pull into sync. If in the 
above check the receiver fails to hold sync, reset horizontal hold slightly. 

4.5 MC TRAP ALIGNMENT: 1. Connect the signal generator to the grid ( pin 1) of the video amplifier tube v-6, 
through a 1000 MMF. Capacitor. 2. Connect the germanium crystal detector and voltmeter, between the cathode 
of the kinescope and chassis, as shown in note 5. 3. Set the signal generator at 4.5 MC and maximum output ( set-
ting of 4.5 MC must be accurate). Adjust 4.5 MC trap ( L10) for minimum reading on the lowest voltage scale of 
the meter. 

CONNECT SIGNAL 
STEP NO. 

GENERATOR TO 

AUDIO IF 

ALIGNMENT 

2. 

PRELIMINARY 

VIDEO IF 

ALIGNMENT 

3. 

PRELIMINARY 

VIDEO IF 

ALIGNMENT 

4. 

5. 

FINAL VIDEO 

IF 

ALIGNMENT 

SIGNAL GENERATOR 

FREQUENCY MC 

Grid of Video Amp. 4.5 MC. No Modulo-

(6AH6) Pin No. 1. ' tion. See Adjustments 

Contrast control at column. 

maximum. 

Tube shield over 616. 

Disengage shield 

from clip to remove 

ground. 

Tube shield over 616. 

Disengage shield 

from clip to remove 

ground. 

Tube shield over 6.16. 
Disengage shield 
from clip to remove 
ground. 

Signal Generator as 

shown in Note 2. 

26.1 MC. 

No Modulation. 

24.0 MC. 

No Modulation. 

24.4 MC. 

No Modulation. 

26.4 and 23.7 MC. 

No Modulation. See 

Note 3. 

I. F. ALIGNMENT PROCEDURE 

CONNECT SWEEP SWEEP GENERATOR CONNECT OSCIL-
i 

GENERATOR TO FREQUENCY LOSCOPE TO 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

Tube shield over 6J6. 

Disengage shield 

from clip to remove 

ground. 

24.3 Center Frequen-

cy and at least 6 MC 

wide. 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

Junction of R21 and 

REMARKS 

Connect Vacuum Tube 

Voltmeter and zero 

center Microammeter 

os shown in Note 1 

(50,000 ohm resistors 

shown in Note 1 must 

match within 5%). 

Connect -4.5 V. Bat-
tery to Junction of 
R20 and C24. 

Connect Vaccum Tube 
Voltmeter to A. G. C. 
point. Junction of 
R20 and R21. 

Connect -4.5 V. Bat-
tery to Junction of 
R20 and C24. 

Connect Vaccum Tube 
Voltmeter to A. G. C. 
point. Junction of 
R20 and 821. 

SAME AS 

ABOVE 

ADJUSTMENTS 
(Use peak obtained when screw is farthest 

out of can or coil.) 

Adjust 112 and 13 (Bottom) for maximum on 

Vacuum Tube Voltmeter. This adjustment 

should be made with Voltage on Vacuum Tube 

Voltmeter under 12 Volts. Adjust 13 (Top) for 

zero on Microammeter. If the receiver is receiv-

ing a signal, the above adjustment can be 

mode off a weak station keeping the reading 
on the Vacuum Tube Voltmeter under 12 Vohs. 

Adjust 1st and 4th I. F. coils (13 in Tuner and 

1.7) for maximum on Vacuum Tube Voltmeter. 

Adjust at approximately one volt. 

Adjust 3rd I. F. coil (L6) for maximum on Vac-

uum Tube Voltmeter. Adjust at approximately 

one volt. 

Adjust 2nd I. F. coil (1.5) for maximum on 

VTVM. Adjust at approximately one volt. 

With signal generator set at 26.4 MC adjust 

1st and 4th I. F. coils to give correct marker 

position as shown in Note 3. Set signal gener-

ator at 23.7 MC and adjust 2nd and 3rd I. F. 

coils for pattern shown in Note 3. 

A slight readjustment of 1st and 2nd coils may 

be necessary. 

••••••, 
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MODELS T172-BZ, -MZ, T173M, T212-BZ, -MZ, T213B, -M, T313B, M, T413B, -M  

OSCILLOSCOPE PAT1 ERNS 

n.  

6SN7GT PHASE SPLITTER 
PIN 2 
i5,750 CYCLES 
25 VOLTS PP 

6SN7GT PHASE SPLITTER 
PIN 3 
15,750 CYCLES 
35 VOLTS PP 

6AL5 HOP)? PHASE DET. 
PIN 182 
15,750 CYCLES 
II VOLTS PP 

JUNCT R768.C62 
15,750 CYCLES 
35 VOLTS PP 

1050 

6SN7GT HOR1Z OSC 
PIN I 
15,750 CYCLES 
40 VOLTS PP 

6AL5 HOR1Z.PHASE DET. 
PIN 5 
ON STATION IN SYNC. 
II VOLTS PP 

6 AL 5 HOR1Z. PHASE DET. 
PIN 7 
ON STATION IN SYNC. 
8 VOLTS PP 

JUNCT.C498R65A 
ON STATION 
OUT OF SYNC. 
60 CYCLES 
6 VOLTS PP 

6SN7GT VERT OSC 
PIN 5 
60 CYCLES 
220 VOLTS PP 

6S4 VERT. OUTPUT 
PIN 6 
60 CYCLES 
130 VOLTS PP 

6S4 VERT. OUTPUT 
PIN 9 
60 CYCLES 
1500 VOLTS PP 

()John F. Rider 

RF AMPLIFIER 
GRID TRIMMER 

CI 

TUNER ALIGNMENT 
PROCEDURE 

STEP NO. 
CONNECT SIGNAL 

GENERATOR TO 

1. 

RF & MIXER 

ALIGNMENT 

2. 

RF & MIXER 

ALIGNMENT 

3. 

OSCILLATOR 

ALIGNMENT 

FOR 

INDIVIDUAL 

CHANNEL 

Connect to piece of 

wire and wrap 

around 300 Ohm an-

tenna lead. 

SAME AS 

ABOVE 

SAME AS 

ABOVE 

1043 

6BC5 6J6 
RF AMPLIFIER MIXER-OSC. 

RF AMPLIFIER 
PLATE TRIMMER 

C 3 
TUNER ADJUSTMENTS 

--

6BQ6GT HORIZ.DRIVER 
PIN 5 
15750 CYCLES 
130 VOLTS PP 

RF TEST POINT 

NOTE 6 

FINE 

ROTOR AT 
HALF ROTA110N 

-TERRET TTPÉ TuNFR 

LC 3r. 

NOTE 7 

1'3 1 C,EARANCE NOL. 

FOR 05C ADJ 

ON ALL CRANNF. 3 

NoTE P05' 7, r,, 

FLA -

FOR CsANNE: 

SIGNAL GENERATOR CONNECT SWEEP SWEEP GENERATOR -01.4NECT OSCIL 

FREQUENCY GENERATOR TO FREQUENCY LOSCOPE TO 

205.25 MC 

(Picture Carrier).) 

209.75 MC 

(Sound Carrier.) 

Correct sound and 

picture carrier for 

each channel. (See 

listing on first pagu 

of booklet.) 

Correct sound and 

pictu,. carrier for 

each channel. ( See 

listing on first page 

of booklet.) 

Antenna lead of re-

ceiver. ( Generator 

must terminate 1n 

300 ohms 

SAME AS 

ABOVE 

SAME AS 

ABOVE 

TO SWEEP TV 

CHANNEL 12. 

TO SWEEP 

PROPER TV 

CHANNEL. 

TO SWEEP 

PROPER Tv 
CHANNEL. 

REMARKS 

Connect negative of 1; 12 
Through 10,000 Ohm 

volt battery to junction 
resistor to test point 

of R10 and R12 and pos-
(T) on tuner. 

itive of battery to chassis 

ground. 

SAME AS 

ABOVE 

JUNCTION OF 

C25 and ' 

Check response ...u,u. 

each channel without di, 

turbing trim:nets. 

All adjustments to oscil-

lator coils (79 max he 

- : Id, wit nn ;5; 1. ".. 

. anmen1 tc 

if slug "falls in" during 

adjustment, remove is.ip 

ro- tuner and ,.ai›e srug 

retention spring. By 

, ping coil slightly, s,Lio 

will return to o positon 

retainable by spring. 

ADJUSTMENTS 

With tuner set to channel 12, adjust Mixer 

Grid Trimmer ( C9), RF Amplifier Plate Trim-

mer (C3), and RF Amplifier Grid Trimmer (C 1) 

to obtain response curve shown in Note 4. 

Response curve should have maximum ampli-

tude with proper bond v, tth 

,f so . as. s bet ohtu.r.est to, 

some partiLular channel try replacing coils to 

that channel or repeat step 1 of tuner align-

meiÉ tovoring weak .• 0:.nel witn,ut seriously 

offect•ng other channel'. 

For fine oscillator adjustment of channel, set 

tuner to channel on" -idjust slug of oscillator 

ugh hoix in face plate of tuner 

• Sne 1,1,-tc 11 to posrthsn markers in the exact 

positon on the response r , ve indicated in 

Note 3 under I. F. alignment. 

REPEAT OSC. ALIGNMENT FOR EACH CHAN-

NEL AFTER SETTING TUNER To PrkoPER 

CHANNEL 

N 9197 

ri 

1
1
3
H
D
I
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CHANNEL SELECTOR 

fi 
FiNE TUNING 

6CB6 " 6C136 
2NDIF ST IF 

@Le 

6CEId 
380 IF 

LOCATION OF TUBES OFF- VOLUME 

L 10 

OLi VIDere. 

DO NOT REMOVE THIS TUBE. 
WREN REPLACEMENT IS REQUIRED. 
CONSULT YOUR TELEVISION SERVICEMAN 

21MP4 
OR 

17 7 P4 
KINESCOPE 

6SN7GT 
VERT. ° SC.& 
PHASE SPLIT TER 64 VERT ' 

OU Tf u T 

64 . oU6 ' s. , 
SYNC.SEPt GALS ( 

;HOR1Z., 
(D i PHASE i 6SN7GT 

'DEI. : HORIZ. 
L 12 , OSC. 

SAUR 
SOUND 
DRIVER 

o , 

SPEAKER 
SOCKET 

'616 
:RATIO 
•DETECTOR 

CENTERING 
BRIGHTNESS VERT MAGNET 

HOLD 

6Y6G 
AUDIO 
:OUTPUT 

ION 
TRAP 

CONTRAST 

600601 
HORIZ.DRIVER 

IB3GT s. 
H.V.RECT. 

6W4GT 
DAMPER 

WIDTII 
VERTICAL VERTICAL HORIZ 
SIZE LIME ARITY FRECI. 

TUNER ASSEMBLY PARTS LIST 

Part No. 

RESISTORS 

CONDENSERS 

Ohms Watts 

15.000 

47.000 

2.200 

1.000 

4.700 

220,000 

10,000 

15.000 
6.80n 

Ref. No. rwsrKinion 

Cl Amplifier Grid Trimmer 3-8MMFD 

C2,5 5, 6,1 
CI 800 MMFD. Minimum ( Feed thru Capacitors) 

C3 Amplifier Plate Trimmer . 5-3 MMFD. 

C4 150 MMFD. Ceramic 

C7, C14 120 MMFD. Ceramic 

C8 MMFD. Ceramic 

C9 Mixer Grid Trimmer .5-3 MMFD. 

CIO. CI3 10 MMFD. Ceramic 

C11 Fine Tuning Rotor 
C12, CI6 1000 MMFD. Ceramic 

Ref. No. 

TR 

TO 

COILS & TRANSFORMERS 

Part No. 

N-9152 

N-9I63 

N-9154 

N-9155 

N-9156 

N-9157 

N-9158 

N-9159 

N-9160 

N-9161 

N-9162 

N-9163 

N-9I64 

N-9165 

N-9166 

N-9167 

N-9168 

N-9169 

N-9170 

N-9171 

N-9172 

N-9173 

N-9174 

N-9175 

Description 

Antenna Coll Strip 

Antenna Coll Strip 

Antenna Coil Strip 4 

Antenna Coil Strip 5 

Antenna Coil Strip 6 

Antenna Coil Strip 7 

Antenna Coil Strip 8 

Antenna Coli Strip 9 

Antenna Coll Strip 10 

Antenna Coil Strip 11 

Antenna Coil Strip 12 

Antenna Coil Strip 13 

Oscillator & Mixer Coil Strip 2 

Oscillator & Mixer Coli Stein 3 

Oscillator & Mixer Coil Strip 4 

Oscillator & Mixer Coil Strip 5 

Oscillator & Mixer Coil Strip G 

Oscillator & Mixer Coll Strip 7 

Oscillator & Mixer Coil Strip 8 

Oscillator & Mixer Coil Strip 9 

Oscillator & Mixer Coil Strip 10 

Oscillator & Mixer Coil Strip 11 

Oscillator & Mixer Coil Strip 12 

Oscillator & Mixer Coil Strip 13 

LI heater Choke RF Amp 

L2 Heater Choke Oscillator & Mixer 

L3 IF Coil ( Mixer Plate Coil) 

Pinte Choke (Mixer Plate Choke) 

Ref. No. 

1185 

Rh. R15, R27 

R61, R62 

R81 

R18 

R42 

1139 

1119, R84 

1175 

RIO. R12, R38 

R69 

R57 

R66 

R55 

R68 

R67 

R14 

R21 

MAIN CHASSIS 

RESISTORS 

Part No. Description 

N-8125 4.3 Ohms 0.5 W. 10% 

N-6237 47 Ohms 0.5 W. 10% 

N-8023 56 Ohms 0.5 W. 10% 

N-1349 100 Ohms 0.5 W. 20% 

N-3663 150 Ohms 0.5 W. 10% 

N-4420 330 Ohms 0.5 W. 10% 

N-5I59 390 Ohms 0.5 W. 10% 

N-42k0 560 Ohms 0.5 W. 10% 

N-4279 820 Ohms 0.5 W. 10% 

N-3341 1.000 Ohms 0.5 W. 10% 

N-6793 1,200 Ohms 0.5 W. 10% 

N-7398 1,500 Ohms 0.5 W. 10% 

N-4281 1,800 Ohms 0.5 W. 10% 

N-8103 2,700 Ohms 0.6 W. 10% 

N-7399 3,900 Ohms 0.5 W. 10% 

N-7000 4,700 Ohms 0.6 W. 20% 

N 7400 5,600 Ohms 0.3 W. 10% 

N-4630 6,800 Ohms 0.6 W. 10% 

Channel 

2 

3 

Ref. No. Part No. 

RESISTORS 

Description 

1179 N-4897 8,200 Ohms 0.5 W. 10%   

R31, R64 N-4895 10.000 Ohms 0.5 W. 10%   

1141 N-5690 12,000 Ohms 0.5 W. 10%   

R17. R23, R40, 47 N-6424 15,000 Ohms 0.5 W. 10%   
R91 

R24 N-7124 47.000 Ohms 0.5 W. 10%   

R60 N-4823 56,000 Ohms 0.5 W. 10%   

1178 N-9015 82,000 Ohms 0.6 W. 10%   

R46, R70, 71, 73 N-2973 100.000 Ohms 0.6 W. 10%   

R36 N-4468 150,000 Ohms 0.5 W. 10%   

R48 N-7401 180,000 Ohms 0.5 W. 5%   

R77 N-7003 180.000 Ohms 0.6 W. 10%   

1122, 44, 88. 89 N-4899 220.000 Ohms 0.5 W. 10%   

1145 N-904I 220,000 Ohms 0.6 W. 5%   

1192 N-7004 270,000 Ohms 0.6 W. 10%   

R53, 1180 N-8026 390.000 Ohms 0.5 W. 10%   
1174 N-5694 470,000 Ohms 0.5 W. 10%   

1126. R29. R30 N-7790 560,000 Ohms 0.5 W. 10%   
1120 N-4469 820.000 Ohms 0.6 W. 10%   

R90 N-2976 1.0 Megohms 0.5 W. 10%   

1171 N-4470 1.2 Megohms 0.5 W. 10%   

1176 N-4420 •.2 Megohms 0.5 W. 10%   

R25, R72 N-4061 4.7 Megohms 0.5 W. 20%   

R43 N-4028 6.8 Megohms 0.5 W. 20%   

R58 N-9016 820 Ohms 1.0 W. 10%   

R13. 1116 N-7793 3,300 Ohms 1.0 W. 10%   

1176 N-7406 5.600 Ohms 1.0 W. 10%   
1134, R37 N-70I3 39,000 Ohms 1.0 W. 10%   

1182, 1183 N-9017 150.000 Ohms 1.0 W. 10%   

R86 N-8029 .170.000 Ohms 1.0 W. 10%   

R49 N-9040 220 Ohms 2.0 W. 10%   
1163 N-7126 2,700 Ohms 2.0 W. 10%   

1133 N-8491 5,600 Ohms 2.0 W. 10%   
R28. R50 N-8942 Contrast & On-Off Vol. Variable   

N-9117 Contrast & Off Volume (Combination 
Modela Only) 

1152 N-8943 1.0 Megohms, Vertical Hold, Variable 

1187 N-8944 40.000 Ohms Brightness, Variable 

R54 N-897I 2.5 Megohms Vertical Height-Variahl.• 
1159 N-8945 5.000 Ohms Vertical Linearity- Vre•-

inbl.: 

C18, C21, 

C72 

C20, C29 

C19 N-7774 

N-9047 

N-9047 

CAPACITORS 

.004 

.01 

4.7 

MFD. Dual Ceramic 

MFD. Dual Ceramic 

MMFD. Ceramic 

600 V. 

500 V. 

500 V. 5% 

C23 N:990498 10 MMFD. Ceramic 500 V. 10% 

C27, C74 N-90 49 22 MMFD. Ceramic 500 V. 10% 

C69 N-9052 43 MMFD. Ceramic 2000 V. 5% 

C30 N-9050 47 MMFD. Ceramic 500 V. 10% 

C3I N-905I 68 MMFD. Ceramic 500 V. 10% 
C43 N-9053 100 MMFD. Ceramic 500 V. 20% 

C26 N-9055 220 MMFD. Ceramic 500 V. 10e/e 

C37 N-9059 3.900 MMFD. Ceramic 500 V. 20% 

C17, 22, 28, 321. 
C41, 42, 46. 47 N-6272 .005 MFI). Ceramic 500 V. (GMV) 
C74 

C33, C38 N-9062 .01 MFD. Ceramic 400 V. (GMV) 

C60 N-9054 220 MMFD. S:lver Mica 500 V. 5% 

C6I Nr9056 330 MMFD. Silver Mica 500 V. 5% 

C64 N-9057 560 MMFD. Mica 500 V. 5% 

C36 

C66 

C55, C56, C63 

C49 

C59 

C48 

N-7780 560 MMFD. Mica 500 V. 10% 

N-9068 1.000 MMFD. Mica 1000 V. 10% 

N-7783 1,100 MMFD. Mica 500 V. 10% 

N-6898 4,700 1.114.1FD. Mica 6110 V. 10% 

N-1344 

N-9046 

.01 MFD. Paper 400 V. 

.015 MFD. Paper 600 V. 

Ref. No. 

C44 N-I376 

C45. C58 N-1345 

C25. C65. C68 N-135I 

C51, C52, C71 N-1623 

C24 N-1479 

C67 N-2579 

C62 N-9060 

C57 N-906I 

C73 N-8970 

C40B, C40A N-8969 

C54A, C54B N-8039 

Part No. 

C53A, C63B, 53D1 N-8967 
C53C 

C39 

C70 

Ref. No. 

'1'3 

L.5. L6, L7 

LbO 

1.12 

T7 

L13 

1.4 

LO 

1,1 

LI6 

TI 

T6 

T5 

T4 

T2 

L1.1 

N-6912 

N-8041 

CAPACITORS (Continues') 

Description 

.02 MFD. 

.05 M 

.1 MFD. 

.1 MFD. 

.25 MFD. 

.25 MFD. 

Paper 400 V. 

Paper 200 V. 

Paper 200 V. 

Paper 400 V. 

Paper 200 V. 

Paper 400 V. 

3,900 MMFD. Stab. Paper 600 V. 5%. 

4,700 MMFD. Stab. Paper 600 V. 10% 

100 MFD. Electrolytic 200 V. 

100-40 MFD. Electrolytic 400 V. 

10-10 MFD. Electrolytic 450 V. 

I10 MFD. Electrolytic 400 V. 
80-40 MFD. Electrolytic 200 'V. 

100 MFD. Electrolytic 50 V 

16 MFD. Electrolytic .50 V. 

500 MMFD. High Volt. 20.000 V. 

CHOKES. COILS. TRANSFORMERS 

Part No. 

N-8928 

N-8929 

N-91•11 

N-7746 

N-8930 

N-8931 

N-8932 

N-8933 

N-8931 

N-7321 

N-9250 

N-8935 

N-8936 

N-8937 

N-9002 

N-8938 

Description 

Coil, ratio detector includes C35 

Colt, I. F. 

Coil, 4.5 MC Sound Trap 

Con, Sound Take-off 

Coil, Deflection Yoke 

Coil. Horiz. Freq. Control 

Coil, Video Pestking-Detector 

Coil, Video Peaking-Amp. - 

Series Includes No. R-32 

Coil. Video Peaking-Amp. --

Shunt Includes No. R-35 

Choke, R. F. 

Choke Coil 

Transformer, Power 

Transformer. Horiz. Output 

Transformer, Vertical Output 

Transformer, Vertical ()sc. 

Audio Output Transformer 

Filter Choke ( Part of N-8926 
Se-s' Mineellaneous) 

MISCELLANEOUS 

N-8926 Speaker 8'. Electro Monnet (with cable 

& Plug) 

N-8042 Multiple Resistor Capacitor Assembly 

(R65 & C50) 

N-9012 ION TRAP 

N-8939 CENTERING MAGNET 

•N-9268 ION TRAP 

• 21' Receivers Only 
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MODELS T172-BZ, -MZ, T173M, T212-BZ, -MZ, T213B, -M, T313B, -M, T413B, -M 

300 OHM 
ANTENNA 
IMPEDANCE 

AA 

• 

VERTICAL 
MOLO 
CON rl•OL 

gsz 4. 
In 7  

T 

C 2 

c 3 I  

C12 1000 

C4 150 

CS R4 

VI 
6BC 
R F AMP 

7 

RI 
15K 

04  

R 2 
47 K 

C 6 

fE.100 

V 3 
6CB6 

IF 

5 . 100v 

6 + 100V 

R 11 
47 

CleB 

005 .004 

R12 

IS 

190  

7. 514 

r 
C 4. 

000 
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E.C47 824 8215 22K 
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R5 
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2 
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R 56 
2 2M— H 
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- 100 MED 
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1 54 
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v4 

8 CMS 
I 1. 

 5;.o 
'F.scW o 

00V 

H 

C 2,r, 
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47 
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CHOKE 
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ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 Volts AC 
60 Cycles only 

Power Consumption 190 Watts 

Power Output 2  4 Watts (Max.) 
1.8 Watts ( 10% Distortion) 

Tuning Range  12 Channel 

Antenna Input Imp. 300 Ohms balanced 

Intermediate 
Frequencies Picture 26.20 MC 

Sound 21.70 MC 

Intercarrier Sound 
System 4.5 MC 

Loud Speaker 5" PM Dynamic 

Voice Coil Imp.   . 3.2 Ohms 400 Cycles 

TUBE COMPLEMENT 

Symbol Typo Function 

Tuner 6CB6 R-F Osc. and Mixer 

Tuner 12AT7 R-F Amplifier 

V-1  6CB6 1st Pix I-F Amplifier 

V-2  6CB6 2nd Pix I-F Amplifier 

4107A 

V-3  6CB6 3rd Pix I-F Amplifier 

V-4 A & B 6AL5 Pix Det. and AGC 

V-5 A & B 12AU7 Sync Sep. DC Restorer 
and Phase Splitter 

V-7  6AH6 Video Output 

V-8  6SN7-GTA Vertical Osc. & Vertical 
Output 

V-11  6AU6 Audio I-F 

V-12 6AL5 Ratio Detector 

V-13 6AV6 1st Audio Amplifier 

V-14 6AQ5 Audio Output 

V-15 6AL5 Phase Detector 

V-16 6SN7-GTA Horizontal Oscillator 

V-17 6BQ6-GT Horizontal Output 

V-18 6W4-GT Damper 

V-19  1133-GT High Voltage Rectifier 

V-20 5U4-G Low Voltage Rectifier 

V-21  17HP4 Picture Tube 17" Glass 
Rectangular (Electrostatic) 

RADIO FREQUENCY RANGES 

Channel Channel Picture Sound 
Number Frequency Carrier Carrier 

Mc Frequency Frequency 
Mc Mc 

Receiver 
R-F Osc. 

Frequency 
Mc 

2 54-60 55.25 59.75 81.45 

3 60-66 61.25 65.75 87.45 

4 66-72 67.25 71.75 93.45 

5 76-82 77.25 81.75 103.45 

6 82-88 83.25 87.75 109.45 

7 174-180 175.25 179.75 201.45 

8 180-186 181.25 185.75 207.45 

9 186-192 187.25 191.75 213.45 

10 192-198 193.25 197.75 219.45 

11 198-204 199.25 203.75 225.45 

12 204-210 205.25 209.75 231.45 

13 210-216 211.25 215.75 237.45 

RECEIVER LOCATION - Adv:se the owner as to the proper 
location for the television receiver. The following may be 
used as a guide: 

1. Choose an area in the home where sunlight or light 
from lamps does not strike the face of the picture 
tube and cause glare. 

2. Remember the necessity of an electrical outlet and 
the location of the point at which the antenna leads 
enter the room. 

3. The receiver should be placed a short distance from 
the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 
for operation and comfortable viewing from all 
angles. 

PICTURE TUBE 
DANGER 

FR.AGILE PIC TUPE TUPE IS 

DANGEROUS 70 SE RV ICE 
REFER SERVICING 70 

QUALIFIED SERVICEMAN. / 

' 

651:47 -67A 

N 

6P.116 

•,• GALS 
• LE' 

• G C 

6Wit. -G7 

6AV6 

6Ad5 

6AL5 

6AU6 

s.we up. ..re.. 6AL 5 
I 

fee'Cei•G•lr 

?F5' 

fig. 1- Tube Layout. 

ANTENNA - This receiver has been designed to use an an-

tenna with a 300 ohm balanced transmission line. This line 

must be as short as possible because the longer the line the 

greater the chances are for picking up electrical disturb-

ances. Stand-off insulation should be used to keep the line 

away from the mast, metal or walls. Twist this line about 

one turn per foot throughout the line to cancel out direct 

signal and or noise pickup by the transmission line. It 

should also be securely anchored in place so that a 

change in weather will not affect its position. 

HIGH VOLTAGE WARNING 

This television receiver contains high voltages which are dangerous to life. Never operate or service 

the receiver outside of the cabinet or with the covers removed until all the safety precautions necessary 

for working with high voltage equipment have been observed. 

PICTURE TUBE 
HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves must be worn by individuals while handling the picture tube 

or installing the picture tube into the receiver. 

The picture tube encloses a high vacuum and due to the large surface area, is subjected to very high 

a'r pressure. Therefore, care should be taken not to bump or scratch the picture tube accidentally as it 

may cause the tube to implode resulting in damage to property or injury to an individual. 
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MODEL 25WG-3056A 

VOLUME 

CONTRAST 
VARIES PICTURE 
CONTRAST LIGHT 
OR DARK 

BRIGHTNESS 

GS35R-2760 

VERTICAL 
HOLD 

Fig. 2— Front Panel Contro's 

STATION SELECTOR 
SELECTS AND 
INDICATES CHANNEL 

TUNING PROCEDURE 

1. To turn the television receiver on, turn the OFF-ON 
VOLUME control clockwise until a click is heard. 
Allow approximately 30 seconds for the tubes to warm 
up. 

2. Turn the STATION SELECTOR control to the de-
sired channel. This control may be turned in either 
direction. 

3. Turn the CONTRAST control clockwise until activ-
ity or definite form is noted on the screen. 

4. Adjust the STATION SELECTOR control for clearest 
picture and the VOLUME control for desired volume. 

5. To turn off the receiver, turn the OFF-ON VOLUME 
control counterclockwise until a click is heard. 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 

Brightness and Vertical Hold Controls are provided at the 

front of the receiver. These controls are pre-set at the 

factory and may occasionally need adjustment due to 

aging of the components in the receiver and the fluctuat-

ing line voltages in different areas. If any adjustments are 

necessary, follow the instructions under "Controls and 
Functions." 

IMPORTANT — Be sure that the STATION SELECTOR Con-
trol has been set for the clearest picture before adjusting 
any control. 

CONTROLS AND FUNCTIONS 

HORIZONTAL HOLD—Stops horizontal movement (diag-

onal bars.) This control is located at the rear of the 

receiver. 

BRIGHTNESS—Adjusts for desired picture brilliance. 

VERTICAL HOLD—Stops upward or downward picture 
movement. 

/ON TRAP MAGNET 

CENTERING DE v/CE 

G535-2(112 

0 RE MOVE SOCKET, ION 
TRAP MAGNET AND 
CENTERING DEVICE 

()LOOSEN THESE TWO 
Z---.---- SCREWS AND TWO ON 

OPPOSITE SIDE 

()REMOVE THIS SCREW AND ONE ON 
OPPOSITE SIDE, RAISE THE TUBE 
SLIGHTLY ABOVE CLIPS AND 
GENTLY SLIDE THE PIX TUBE OUT 

Fig. 3—Removal of Picture Tube. 

WARNING — Before handling the picture tube, it will be 

necessary to remove the static charge. In receivers with 

glass picture tubes, ground the anode lead to chassis, 

and insert an insulated wir3 from the well in the tube 

to chassis. In receivers with metal picture tubes, remove 

the static charge by grounding an insulated wire from 

the chassis to the metal portion of the tube. 

PICTURE TUBE REPLACEMENT — To replace the picture tube 

it is necessary to remove the chassis from the cabinet. 

This may be accomplished in the following manner: 

1. Remove the front control knobs by pulling them 

straight from their shafts. 

2. Remove the cabinet back. 

3. Disconnect the leads from the speaker, remove the 

antennD terminal board at the rear of the cabinet 

and then the five chassis mounting bolts. Pull chassis 

CAREFULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined in the 

illustration. To install a new picture tube, reverse the 

procedure making sure that the picture tube fits close 

against the picture tube cushion. If the picture tube 

sticks or fails to slip into place smoothly, investigate 

and remove the source of the trouble. Never force 

the tube. It is important that all the clips and shims 

used in mounting the tube be replaced, otherwise 

difficulty may be encountered when horizontal or 

vertical centering is required. 

FRONT OF CHASSIS 
Brightness  R-25 

Vertical Hold   R-51 

NON-OPERATING CONTROLS 

REAR OF CHASSIS 

Horizontal Centering   Centering 
Vertical Centering   r Device 
Ion Trap Magnet  Wing Nut Adjustment 

Deflection Yoke  Wing Screw 

Width  L-15 

Horizontal Drive  R-8° 

Horizontal Hold  L-14 

Vertical Linearity  R-49 

Height  R-54 
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Fig. 4-Adjustments Rear of Chassis 

PL,9 
V  / i Il 

DRIVE 
110I; 'em,r14 . HOPI, 

HOLD 

ION TRAP MAGNET ADJUSTMENT—The ion trap magnet should 
be positioned close to the base of the tube. From this 
position adjust the magnet by moving it back and forth 
and at the same time rotating it slightly around the neck 
of the picture tube until the brightest raster is obtained 
on the picture screen. Reduce the brightness control 
setting until the raster is slightly above average 
brilliance. Readjust the ion trap magnet for maximum 
raster brilliance and best focus. MAXIMUM RASTER BRIL-
LIANCE AND BEST FOCUS OCCUR AT THE SAME POINT. 
Do not sacrifice brilliance for best focus. The ion trap 
magnet adjustment is a very critical one especially with 
the electrostatic type zero focus picture tube. Con-
sequently, great care should be taken to make sure that 
the ion trap magnet is correctly adjusted. 

DEFLECTION YOKE ADJUSTMENT — If the lines of the raster 
are not horizontal or squared with the picture mask, rotate 
the deflection yoke until this condition is obtained. Tighten 
the yoke adjustment wing screw. 

CENTERING ADJUSTMENT - If horizontal or vertical centering 
is required, adjust each ring in the centering device until 
proper centering is obtained. 

TV 
ANT. RF AMP. 

IN R- F UNIT 
R- F OSC EMITIR 
IN R- F UNIT 

v- TI 
AUDIO I- F 

PICTURE ADJUSTMENT — For further adjustments, obtain a 
test pattern on the receiver, Turn on receiver and follow 
tuning procedure on page 2. When a test pattern is ob-
tained it may be necessary to slightly re-adjust the station 
selector control for clearest picture. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Tune in a 
station and adjust the horizontal hold control until the 
picture falls into sync. Momentarily remove the signal 
by switching off channel and then back. The picture 
should pull into sync immediately. If in the above check 
the receiver fails to hold sync or pull-in to sync with-
out hesitation it will be necessary to make a horizontal hold 
adjustment. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT — 
height control ( R-54) until the picture fills 
vertically. Adjust the vertical linearity control 
the picture is symmetrical from top to bottom. 
picture centering device to align picture with 
Adjustment of any control will require a re-ad 
the other control. 

Adjust the 
the mask 
(R-49 until 
Adjust the 
the mask. 
justment of 

WIDTH AND DRIVE ADJUSTMENTS — While receiving a signal 

from a station (with picture locked in sync) turn contrast 

control fully counter-clockwise, turn the brightness control 
(R-25) up so that the picture appears washed out. Adjust 

width control (L-15) until the picture fills the mask. Turn 

the horizontal drive control (R-89) clockwise until white 

bars appear in the left center portion of the raster, then 

turn counter-clockwise until the white bars just disappear. 

This adjustment will allow the horizontal system to operate 

at maximum efficiency. If adjustment of the horizontal 

drive (R-89) is required, it usually will be necessary to 

recheck the horizontal hold control. Adjust the picture 

centering device to align the picture with the mask. 
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Fig. 6-Bottom Socket Voltages. 

Fig. S- Block Diagram. 
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MODEL 25WG-3056A 

SERVICE SUGGESTIONS 
NO RASTER ON PICTURE TUBE — If raster cannot be obtained 
check below for the possible causes. 
1: Ion trap magnet adjustment is incorrect. 
2: No ±B voltage. Check 4 10 ampere fuse. Replace if 

defective. If fuse continually burns out, check 
(A) Horizontal output tube V-17 (611Q6-GT) 
(B) Check damper tube V-18 (6W4-GT). 
(C) Check horizontal oscillator tube V-16 (65N7-GTA) 

for proper operation. 
(D) With an ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(T-8) and the chassis. 

(E) Check DC resistance of T-8. 
3: No high voltage. Check V-17, V-18 and V-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 of T-8, the trouble can 
be isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 6BQ6-GT plate and 
1B3 plate is open, tube V-19 is defective, its filament 
circuit is open, R-99 and C-78 defective or pix tube 
elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across 
the face of the picture tube, it can be caused by the 
following: 
1: Vertical oscillator and vertical output tube V-8 inoper-

ative. Check socket voltages. 
2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY — If adjustment of the height 
and linearity controls will not correct this condition, any 
of the following may be the cause. 
1: Check variable resistors R-49 and R-54. 
2: Vertical output transformer (T-5) defective. 
3: Capacitors C-35A, or C-70 defective. 
4: V-8 defective, check voltages. 
5: Excess leakage or incorrect value of capacitor C-37, 

or open or incorrect value of resistors R-55 & R-56. 
6: Low plate voltages. Check rectifier tube and capacitors 

in + 8 supply circuits. 
7: Capacitor C-36 defective. 
8: Vertical deflection coils (L-12) defective. 

POOR HORIZONTAL LINEARITY — If adjustment of the Hori-
zontal drive control does not correct this condition, check 
the following: 
1: Check or replace horizontal output tube V-17. 
2: Check or replace damper tube V-18 (6W4-GT). 
3: Check capacitors C-74, C-76, for defects. 
4: Horizontal deflection coils ( L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

•  

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
caused by: 
1: Defective yoke due to C-75 or R-98 (internal in yoke 

assembly) being wrong value or open. These com-
ponents are mounted in rear of yoke assembly. 

2: V-18 (6W4-GT) defective. 

SMALL RASTER — This condition can be caused by: 
1: Low+B or line voltage. Check V-20 (5U4G). 
2: Insufficient output from horizontal output tube V-17. 

Replace tube. 
3: Insufficient output from vertical oscillator and vertical 

output tube V-8. Replace tube. 
4: Incorrect setting of horizontal drive control R-89. 
5: V-18 (6W4-GT) defective. 
6: Incorrect setting of ( L-15) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND — This con-
dition can be caused by: 
1: No signal on picture tube grid. Check V-7 tube and 

associated circuits. 
2: Bad contact to picture tube grid (lead to socket 

broken). 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 
— A condition of this nature can be caused by: 
1: Defective V-5A sync separator or phase splitter V-5B. 
2: If tube is O.K. check voltages, and associated circuits. 
3: AGC system inoperative. Check V-4B (6AL5) AGC tube 

and associated circuit. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 
— If this condition is encountered, check: 
1: Vertical integrating network capacitors C-31A, B & C, 

and resistors R-46 A, B & C. 
2: Vertical hold control (R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 
1: V-15 or V-16 defective. 
2: Improper setting of (L-14) horizontal hold' control. 
3: Check setting of horizontal drive control. 
4: Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION — If the picture 
resolution is not up to standard, it may be caused by 
any of the following: 
1: Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 
2: Defective picture detector V-4A, (6AL5) or video output 

(V-7). 
3: Defective picture tube. 
4: Open video peaking coil. Check all peaking coils L-6, 

L-7, L-8, L-9 and L-10 for continuity. Note that L-6 and 
L-7 have shunting resistors. 

5: Leakage in grid capacitor C-14. If the capacitor is not 
found to be defective, check the following: 
1: Check all potentials in video circuits. 
2: Check picture tube grid circuit for poor or dirty 

contact. 
3: Check and realign, if necessary, the picture I-F 

and R-F circuits. 

PICTURE SMEAR: 
1: A smear can be attributed to phase shift at the low 

or high frequency end of the video characteristic. This 
can be caused by improper values of resistors and 
capacitors in the video circuits. Check for grid current 
on video output tube V-7 (6AH6), open or shorted 
peaking coils, video amplifier load resistors are of 
improper value ( high). 

2: This trouble can also originate at the transmitter. 
Check reception from another station. 

3: Check and realign, if necessary, the picture I-F and 
R-F circuits. 

MAN MADE NOISE IN SOUND ( Ignition, etc.) 
1: Check sound I-F tubes V-11 & V-12 and associated 

circuits. 
2: Check sound I-F alignment. 

BENDING OR S-ING 
1: Check capacitors C-35B and C-79B. 
2: V-17 (68Q6-GT) defective or V-16 (6SN7-GTA) de-

fective. 
3: Check sync separator tube V-5A ( 12AU7) and phase 

splitter V- 5B ( 12AU7). 
4: If contrast setting is too high it can cause this trouble. 

PICTURE NORMAL—ND SOUND OR WEAK OR DISTORTED SOUND 
1: Check sound I-F alignment. 
2: Check V-11 (6AU6) V-12 (6AL5) V-13 (6AV6) V-14 

(6AQ5) and associated circuits. 

BUZZ IN SOUND: 

1: Contrast setting too high. 

2: Check sound I-F Alignment. 

POOR FOCUS: 

1: Improper setting of Ion Trap magnet. 

2: Defective picture tube or picture tube socket. 

PICTURE JITTER: 

1: If regular sections at left of the picture are displaced, 

replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 

or noise received with the signal. 

3: Horizontal instability may be due to unstable trans-

mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V- 5B, ( 12AU7) and sync separa-

tor V- 5A. 

6: Picture tube grid lead not held in position by support 

spring, ie: close proximity of grid lead to sync and 

horizontal tubes will cause picture to jitter at high 

contrast setting. 

7: Contrast control setting either too high or too low. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT — To service this receiver properly, it is 
recommended that the following test equipment be avail-

able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 

18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep  width 

170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 
(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 

band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 

(Output on these ranges should be adjustable and at 

least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 

23.1 mc first picture I-F coil. 

24.1 mc third picture I-F coil. 

25.9 mc second picture I-F coil. 

21.7 mc sound trap. 

4.5 mc video trap & sound I- F. 

25.2 mc converter plate coil (Tuner). 

HETERODYNE FREQUENCY METER with crystal calibrator if the 

signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 
with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS — To service the receiver remove the 

chassis from the cabinet. To do so, remove the knobs, the 

cabinet back, disconnect the leads from the speaker, re-

move the antenna terminal board at rear of cabinet, 

and then the 5 chassis mounting bolts. The chassis may be 

serviced with the picture tube in place provided the chassis 

is turned on its side with the power transformer on the 

bottom. The weight of the chassis will be supported against 

the power transformer and pix tube brackets. 

CAUTION: Do not permit the kinescope second-anode 

lead to become shorted to the chassis. To do so will cause 

a considerable overload on the high voltage filter resistor 
R-99. 

I7
-
?
1
 3
9
V
d
 A
l
 

C
I
I
I
V
M
 
A
I
R
W
O
O
I
N
O
W
 

©John F. Rider 



ALIGNMENT PROCEDURE 

T - I 
1ST PIT 

2.1.1 MC 

G.333. 2111• 

:..ONVERTER 
PLATE COIL 
29 2 MC 

T-2 
2 ND PIT I 

75 9 MC 

IRONT APRON 

T-3 
SOUND TRAP 

2, 7 SAC 

T-6 
SOUND 
RATIO DE T 
TRANS 
stCONDARr 
¡(RO ((Mu.. 
5 MC 

L-11 
SOUND TARE - OFF 
COIL SECONDARY 

Fig. 7-Top Chassis Video and Audio I-F Adjustments 

A. Unmodulated R-F signal into 

of tube shield insulated from 

base. VTVM with filter in lead 

of 22 K ohms and 5000 mmf 

connected to pic. det. load 

resistor, ( R-14) 4700 ohms, 

Converter Grid 

z  
Fig. 

22 

9-VTVM 

in series with peaking coil ( L-7) from Pin 5 

by 

PIX I-F 

means 

25695 

C:nrctions 

of 6AL5. In-

put signal levai should be such that output is less than 2 

volts D.C. Apply -4.5V battery bias on AGC line. 

FREQUENCY 

1. 25.2 MC 

2. 23.1 MC 

3. 25.9 MC 

4. 24.1 MC 

5. 21.7 MC 

ADJUST 

Converter plate coil (L-4) for 
maximum dc at picture detec-
tor 

1st picture I-F coil (T-1) for 
maximum dc at picture detec-
tor. 

2nd picture I-F coil *(T-2) for 
maximum dc at picture detec-
tor. 

3rd picture I-F coil (T-3 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I F trap (T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. l-F Sweep Generator into converter grid by means of 
tube shield insulated from base. 

Connect oscilloscope across R-14 (in place of VTVM). 
Apply -4.5V bias (DC) to AGC line ( battery). 
Tuner should be turned to dead channel so as not to 
cause interference. 

T - 6 
SOUND RATIO 
DEI TRANS 

PR/ 
4 5 4,C. 

L-11 
SOUND TAKE -OFF 
COIL PRIMARY 
4 5 41C 

0535R-2811 

FRONT APRON 

T-3 
3RD PIX I-F 
24 T MC. 

T-1 
1ST PIX I- F 
23 1 MC 

T-2 
2ND PIX I- F 
25 9 MC 

Fig. 8-- Bottom Chassis Video and Audio I- F Adjustments 

22K_n_ 

5000 
MME. 

2575 A 

SCOPE 

SHIELDED CABLE y  

Fig. 10-Oscilloscope Connections. 

23.5 

23.0 

25.25 

26.2 

50 % 

21.7 2710 

Fig. 11 - Overall Response Curve 

Observe overall I-F response, which should be as shown 
above: A slight touch-up may be required. At no time 
should the trap coil be re-adjusted, nor should it be neces-
sary to turn any of the picture l F coils more than 1 
turn of the slug. The following comments are suggestions 
only: 

1. The height of the 26.2 MC marker is controlled by the 
25.2 MC (Converter Plate Coil on tuner) and the 
25.9 MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and 
position of 23.5 MC) marker is controlled for the 
most part by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the 
first picture I-F (23.1 MC coil). However, it is NOT 
advisable to change the setting of the coil, due to 
its effect on sound rejection. Its adjustment should be 
avoided unless believed to be absolutely necessary. 

VIDEO 

With 4.5 MC unmodulated signal from o high impedance 
source, ( 10,000 ohms in series with the generator) into 
cathode of the picture detector tube ( Pin 5-6A15) and 
VTVM on picture tube grid, tune sound take off coil primary 

(L-11 Bottom) for minimum response. VTVM on 0-10 V 
AC scale. This adjustment can also be made while observ-
ing a picture from a station. Tune trap for least 4.5 MC 
beat in picture. 

AUDIO I-F 
1: With signal generator set to 4.5 MC and dc VTVM 

connected to junction of R-17 and C-13, adjust sound 
take-off coil secondary (L-11 Top) for maximum. 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-6 Bottom) for maximum. 

3: With VTVM connected to junction of R-66, R-69 and 
C-50, adjust ratio detector secondary (T-6 Top) for 
cross over (zero voltage) on lowest scale. 
NOTE - If no signal generator is available, the pro-
cedure above may be followed by tuning in a station 
and using the 4.5 MC beat between picture and sound 
carrier. 

CONTINUOUS TUNER ADJUSTMENTS 
ALIGNMENT of tuner cannot be accomplished in the field, 
however, a pictorial of the tuner is shown below to be 
used ONLY for minor field adjustments. A replacement 
parts list and schematic diagram are shown on page 14. 

C-206 
LOW BAND 
R-F TRIMMER r 

C-213 
LOW BAND 
MIXER TRIMMER 

C-2I8 
LOW BAND 
OSC. TRIMMER 

C-220 
HIGH BAND 
OSC. TRIMMER 

0 
6C86 

2 819 

NOTE-A FEW RECEIVERS WERE SHIPPED WITH A TURRET 
TYPE TUNER PART NUMBER 25A1080. 

Fig. 12-Tuner Adjustments. 

FIBER SHIELD 

C-209 
HIGH BAND 
R-F TRIMMER 

R-F TEST 
POINT 

CONVERTER 
PLATE 25.2 MC 

C-2I5 
HIGH BAND 
MIXER TRIMMER 

S
-
IL

 
3
9
V
d
 A
l
 a
t
i
V
M
 
A
d
3
W
O
O
I
N
O
W
 

© John F. Rider 
MODEL 25WG-3056A 



MODEL 25WG-3056A 

C- 2 1 01 
C - 2 17 I 

C-2111 
C-2211 

C-2121 
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L. 

6CB6 
R. F. 

C- 20I 
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R•200 eR-201* 
I K . 68 ,>.C203X 

1000 
7-1 
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.---1C-202 A 
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CONTINUOUS TUNER INFORMATION 
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A G C. 

TE R.3 
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LO / /1/ 
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F---
C-216 
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Fig. 13-Tuner Schematic. 

TUNER PARTS LIST 

Ref. No. Part No. Description 

CAPACITORS 

C-200 RC-690032 2 mmf Ceramic  

C-201 RC-690009 100 mf Ceramic  

C-202A 
C-2028 
C-203A1 RC-690016 1000 mmf Dual Ceramic. 
C-2038 1 
C-222A I 
C-222B I 

C-2041 
C-2051 

C-206 Low Band R-F Trimmer 

C-207A1 
C-207 81 
C-207C 

Gang Condenser Assembly 

C-207D  

C-208 RC-690008 25 nsmf 

C-209 High Band R-F Trimmer 

RC-690010 5 mmf Ceramic  

RC-690001 15 mmf Ceramic  

RC-690004 47 mmf Ceramic  

RC-690007 500 mf 

C-213 low Band Mixer Trimmer 

C-214 RC-690017 33 mmf 

C-215 High Band Mixer Trimmer 

C-218 Low Band Osc. Trimmer 

C-219 RC 690003 30 mmf 

C-220 RC-691003 High Band Osc. 

Ceramic  

Ceramic  

Ceramic  

Ceramic  

Trimmer 

NOTE - C-206, C-209, C-213, C-215 and C-218 are part of the 
Gang Condenser. 

© John J. Rider 

Ref. No. Port No. 

C-222A 8L.61C-222 

1000T .1". 1000 

- 

•--0 
IER .6 ., 119 

TER#3 12 AT 7 
MIXER OSC. R-203 

4.76 

6 

R-205 
18 K 

7 

R-206 
5.6 K 

C.2„ 
25 MC 

ir= 

C-217 
5 

C f— I-21 2 47 

R- 207i 

TIR . 7 

Description 

RESISTORS 

R-2001 
R-2021 RC-680002 1000 Ohms 0.5 W  

R-201 RC-680000 68 Ohms 0.5 W  

R-203 RC-680004 4.7 K Ohms 0.5 W  

R-204 RC-680007 100 K Ohms 0.5 W  

R-205 RC-680006 18 K Ohms 0.5 W  

R-206 RC-680023 5.6 K Ohms 0.5 W  

R-207 RC-680005 10 K Ohms 0.5 W  

R-208 RC-680003 1.8 K Ohms 0.5 W  

L-1 

L-2 

L-3 

L-4 

L-5 

L-6 

L-7 

T-1 

T-2 

MISCELLANEOUS 

High Band RF Coil   

High Band Mixer Coil   

High Band Oscillator Coil   

RC-345062 Converter Plate Coil   

RF Choke ( 1.8 uh)   

Filament Choke   

RF Choke   

RC-345038 Antenna Transformer   

Low Band Coil Assembly   

RC-185112 Drive Assembly Consisting of drive 
bracket, spindle, gear, spring and 
washer   

RC- 155117 Gear and Sleeve Assembly consist-
ing of a sleeve and gear  

RC- 175103 Gear Assembly consisting of three 
gears and a disc   

OSCILLOSCOPE WAVEFORM PATTERNS 

The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram 
which identifies each test point. 
The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown in-

No. 1-6AH6 Grid 

5-10V P-P 60 C.P.S. 

No. 6-65817-Vert. Osc, Plate 

100V P-P 60 C.P.S. 
Ne, 2-Pix Tube Grid 

20-100V P-P 60 C.P.S. 

No. 3-12AU7 Sync Sep. Plate 

20V P-P 60 C.P.S. 

No. 4-12AU7 Phase Splitter Cathode 

18V P-P 60 C.P.S. 

No. 4-12AU7 Phase Splitter Cathode 

18V P-P 15,750 C.P.S. 

dicates the repetition rate of the waveform, not the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes of any high 
frequency pulse will tend to be less. 

No. 5-12AU7 Phase Splitter Plate 

45V P-P 60 C.P.S. 

No 7-6SN7 Vert. Osc. Grid 

130V P-P 60 C.P.S. 

eb ilàLM 
No. 11-6AL5 Phase Det. 

18V P-P 15,750 C.P.S. 

rAb.1911 
No, 12-6SN7-Hor. Osc. Plate 

53V P-P 15,750 C.P.S. 

rAitirdi 
No. 13-6SN7 Hor. Osc. Grid 

48V P-P 15,750 C.P.S. 

1111•11LW0 
No. 8-65N7 Vert. Output Grid No. 14-6SN7 Her. Osc. Plate 

120V P-P 60 C.P.S. 135V P-P 15,750 C.P.S. 

No. 9-Vert. Def. Coil 

85V P-P 60 C.P.S. 

No. 10-Term "A" Hor. Output Transformer 

450V P-P 15,750 C.P.S. 
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MODEL 25WG-3056A 

Ref. No. Part No. Description 
Selling 
Price 

C-1 
C-3 
C-4 
C-5 
C-16 
C-17 
C-18 
C-19 
C-20 
C-23 
C-28 
C-29 
C-39 
C-42 
C-50 
C-73 

C-2A 
C-2B 
C•21A1 
C- 2I B1 

C-6 
C-7 
C-8 
C-9 
C-10 

C-111 
C-12( 

C-131 
C-34 47X604 100 mmf 
C-411 
C-141 
C-661. 
C-741 

CAPACITORS 

80X1 1000 mmf 

80X3 1000 mmf 

47X565 47 mmf 
Part of T-3 
47X605 15 mmf 
47X562 5 mmf 
45X401 100 mf 

Port of L-11 

C-221 
C-631 

C-30A1 
C-308 I 
C-30C I 
C-31A1 
C-31 El} 
C-31C I 

C-321 
C-65 J 
C-331 
C-56} RCP10M4103M .01 mf 
C-601 

C-35A1 100 mf 
C-35111 80 mf 

C-36 RCP10M6104M 0.1 mf 
C-37 RCP10M6473M .047 mf 
C-38 RCPIOM6103M .01 mf 
C-43 47X523 10 mmf 
C-44 RCP10M2104M 0.1 mf 

RCPIOM4104M 0.1 mf 

RCPIOM2224M .22 mf 

20 mf 
45X399 40 mf 

10 mf 

Part of 76X7 

Ceramic  . 1t 

Dual Ceramic. . 18 

500 V Molded Mica . . 12 

500 V Ceramic  .06 
500 V Ceramic  .48 

25 W.V. Dry Electrolytic .47 

500 V Ceramic  . 12 

400 V Tubular  .22 

200 V Tubular  .28 

300 V 
50 V Dry Electrolytic 1.38 
300 V 

47X543 4700 mmf 500 V Molded Mica .. .52 

C-471 
C-491 

C-48 

C-511 
C-7I 1 

C-521 
C-641 

C-53 47X525 470 mmf 
C-57 Port of 76X5 

C-581 
C-72( 

45X395 

47X507 5000 mmf 

Port of T-6 

45X378 5 mf 

RCPIOM2473M .047 mf 

RCP10M4473M .047 mf 

400 V Tubular  . 16 

50 V 
300 V 

600 V Tubular  30 
600 V Tubular  22 
600 V Tubular  . 18 
500 V Ceramic  . 16 
200 V Tubular  . 18 

Dry Electrolytic 1.96 

Ceramic. . 18 

25 W.V. Dry Electrolytic .58 

400 V Tubular  .18 

500 V Molded Mica . 16 

400 V Tubular  .18 

TELEVISION PARTS LIST 
17" GLASS RECTANGULAR PIX TUBE 

Use only genuine factory tested parts to insure service jobs you can depend on and to obtain original set performance. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Ref. No. Part No. Description 
Selling 
Price 

C-59 
C-61 

C-671 
C-681 

C-69 47X564 180 mmf 
C-70 45X393 30 mf 
C-75 47X598 56 mmf 
C-76 RCPIOM4154M . 15 mf 
C-78 47X560 500 mmf 

C-79A I 
C-79B 

C-81At 
C-81B 

45X397 60 mf 

76X8 01 mf 

CAPACITORS-Continued 

RCPIOM6472M .0047 mf 600 V Tubular   . 16 
RCP10M4472M .0047 mf 400 V Tubular   . 16 

47X570 330 mmf 500 V Molded Mica . . 14 

500 V Molded Mica . . 12 
400 V Dry Electrolytic 1.06 

1500 V Ceramic  .20 
400 V Tubular   .24 

20 K.V. Ceramic  1.20 

300 V Dry Electrolytic 2.32 

RESISTORS 

Ohms 

R-1 B83153 15 K 

883470 47 K R-21 
R-51 

R-3 1 
R-6 1 
R-271 885102 1 K 
R-281 
R-651 
R-981 

R-41 
R-71 

R-8 884181 180 0.5 Carbon  .08 
R-9 884152 1.5 K 0.5 Carbon  .08 

R-101 
R-47: B85474 470 K 
R-81 

R-11 684105 1.0 Meg. 

R-12 Part of L-6 

R-13 Part of 1.-7 

R-14 883472 4.7 K 0.5 Carbon  . 10 

R-15 884331 330 0.5 Carbon  .C8 

R-161 78X11 750 Contrast and 
R-71 I 1.0 Meg. Volume Control 1.52 

R-17 884563 56 K 0.5 Carbon  .08 

R-18 C83392 3.9 K 1.0 Carbon  . 12 

R-19 C84102 1 K 1.0 Carbon  . 10 

Dual Ceramic 26 

Watts 

0.5 Carbon  . 10 

0.5 Carbon  10 

0.5 Carbon  .06 

B83223 22 K 0.5 Carbon  . 10 

R-201 
R 601 

R-211 
R-741 

R-22 

R-291 
R-301 

R-311 
R-641 B84104 100 K 
R-781 
R-801 

R-32 884183 18 K 

R-40 884222 2.2 K 

R-41 B84824 820 K 

R-421 B83332 3.3 K 
R-451 

1385104 100 K 

885473 

40X365 

885151 

47 K 

500 K 

150 

0.5 Carbon  .06 

0.5 Carbon  08 

0.5 Carbon  .06 

0.5 Carbon  .06 

Brightness .25 

0.5 Carbon  .06 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .10 

Ref. No. Part No. Description 
Selling 
Price 

R-431 
R-521 

R-44 884332 3.3 K 

R-46A 
R-46 8: Part of 76X7 
R-46C 1 

R-48 B84821 820 0.5 Carbon  08 

R-49 40X362 8 K Vertical linearity . 46 

R-53 884185 1.8 Meg. 0.5 Carbon  .08 

R-51 40X366 1.0 Meg. Vertical Hold . 25 

R-531 
R-55: 884225 2.2 Meg. 0.5 Carbon  08 

R-57' 

R-54 40X364 2.5 Meg Height 42 

R-56 B84103 10 K 0.5 Carbon  .08 

884561 560 0.5 Carbon  .08 

C84332 3.3 K 1.0 Carbon  . 10 

884333 33 K 0.5 Carbon....08 

884271 270 0.5 Carbon  .08 

B84223 22 K 0.5 Carbon  .08 

R-69 1384683 68 K 0.5 Carbon  .08 

R-73 885106 10.0 Meg. 0.5 Carbon  06 

R-75A I 
R-75 B1 
R-76 C84331 330 1.0 Carbon  . 10 

R-77 D84102 1 K 2.0 Carbon  . 16 

R-79 885475 4.7 Meg. 0.5 Carbon  .06 

R-82 884273 27 K 0.5 Carbon  .08 

R-83 C84153 15 K 1.0 Carbon  . 10 

R-86 B83182 1.8 K 0.5 Carbon  . 10 

R-87 C83512 5.1 K 0.5 Carbon  . 12 

0.5 Carbon  .08 

0.5 Carbon  .08 

R-58 I 
R-1071 

R-59 

R-631 
R-851 

R-66 

R-671 
R-681 

RESISTORS-Continued 
Ohms Watts 

884184 180 K 

R-881 
R-911 
R-89 40X331 150 K Horizontal Drive 

R-92 884562 5.6 K 0.5 Carbon  

R-93 1184474 470 K 0.5 Carbon  

R-95 084101 100 2.0 Carbon  

R-96 43X272 10 K 5.0 Wirewound 

R-97 43X238 5.1 0.5 Wirewound 

R-99 C85105 1.0 Meg. 1.0 Carbon  

R 101 43X274 7.5 K 10.0 Wirewound 

R-102 43X271 1.2 K 15.0 Wirewound 

R-105 885274 270 K 05 Carbon  

Part of 76X5 

TRANSFORMERS AND COILS 

884224 220 K 0.5 Carbon  .08 

.44 

.08 

.08 

.16 

.50 

.24 

.08 

.32 

.29 

.06 

L-1 I 
L-2 I 9A2033 R.F. Heater Choke   .12 

L-31 

L-4 1 
L-8 9A1979 Peaking Coil (36 uh)   

L-101 

L-6 36A10 Peaking Coil (60 uh)   .24 

L-7 36A14 Peaking Coil (420 oh)   .28 

L-9 36A15 Peaking Coil (220 uh)   .20 

L-11 9A2170 Sound Take-Off Coil   94 

L-121 
L-171 

Part of Deflection Coil 

30 

Ref. No. Port No. Description 
Selling 
Price 

TRANSFORMERS AND COILS-Continued 

L-14 9A2273 Horizontal Hold   .58 

L-15 9A2183 Width Control Coil   .96 

L-18 52X90 Filter Choke   2.22 

T-1 
T-2 

T.3 

9A2230 1st and 2nd Pix I- F Coils   .44 

9A2226 3rd Pix I-F Coil   1.06 

T-4 54X8 Vertical Osc. Trans.     1.42 

T-5 51X156 Vertical Output Trans.   3.04 

T-6 9A2269 Ratio Det. Trans.   1.66 

T-7 51X150 Audio Output Trans.   1.64 

T-8 53X326 Horizontal Output Trans.   7.20 

T.9 53X325 Power Trans.   14.88 

MISCELLANEOUS 

3A466 Tube Socket (183)   .36 

25X1827 Bracket, Pix Tube Rear Mtg.   1.02 

8X227 Collar Pic Tube Rear Mtg.   .34 

20X1652 Wing Screw   .04 

9A2261 Deflection Yoke Assembly   7.60 

3A427 Tube Socket ( 6AL5) (6AQ5)   .16 

3A458 Tube Socket (6CB6) (6AU6)   .12 

3A463 Tube Socket (12AU7)   .36 

3A303 Tube Socket Octal (5U4)   .12 

3A464 Tube Socket (6SN7)   .10 

3A445 Tube Socket (6W4)   .10 

3A470 Tube Socket (Octal)   .10 

6,4'305 Power Cord Receptacle   .16 

S-25X69 Tube Mtg. Strap Assembly   .78 

S-25X70 Tube Mtg. Strap Assembly (Top) )  .12 

4A408 Antenna Terminal Strip   .24 

25X1844 Pin Tube Front Support (R.H.)   .46 

25X1845 Pix Tube Front Support (L.H.)   .46 

16X146 Fuse Holder   .16 

16X147-3 Fuse 410 Amp. 125-250 V.   .22 
VCX816 Pin Tube Socket   .58 

28X596 Ground Spring   .06 

32X403 Tube Shield (3A458 Sockets)   .06 

32X405 Tube Shield ( 3A463 Sockets   .12 

2A421 Ion Trap Magnet   .48 

2A419 Centering Device     .76 

76X5 Multiple Resistor-Capacitor   .40 

76X7 Multiple Resistor Capacitor   .54 

12A511 5" PM Speaker   3.28 

17X169 Pix Crystal   4.06 

4X1186 Pin Mask   2.64 

4X1185 Pix Escutcheon   3.46 

10A813 Knob (Channel Selector)   .62 

10A814 Knob (Contrast)  .52 

10A815 Knob (Volume)   .50 

10A816 Knob (Tuning)   .50 

10A817 Knob ( Brightness and Horizontal Hold)   .30 

6A320 Anode Connector   .34 

S- 14X57 Cabinet Back Assembly   1.50 

5-34X19 Tube Cover & Power Cord Assembly  1.36 
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ELECTRICAL SPECIFICATIONS 

Power 

Power 

Power 

Supply 

Consumption 

Output 

Tuning Range 

Antenna Input Imp. 

Intermediate 

Frequencies 

Intercarrier Sound 

System 

Loud Speaker 

Voice Coil Imp. 

Field Coil Resistance 

105-125 Volts AC 60 Cycles Only 

170 Watts 

2.7 Watts ( Max.) 
1.55 Watts ( 10(:/. Distortion) 

12 Channel 

300 Ohms balanced 

Picture 26.4 MC 

Sound 21.9 MC 

4.5 MC 

Electro-Magnetic 

3.2 Ohms 400 Cycles 

90 Ohms 

GENERAL DESCRIPTION 

These models use 19 tubes, (including picture tube 
and rectifier) have a crystal diode video detector, 
employ a intercarrier sound circuit, have safety 
interlock and a fuse in the low voltage power supply. 
Picture tube has electrostatic focus, which is auto-
matic and permanent. 

TUBE COMPLEMENT 

Symbol Type 
VI Tuner 6BC5 
V2 Tuner 6J6 
V3 fiCB6 
V4 OCB6 
V5 6CB6 
VO 6AH6 
V7 6AU6 
V8 6AU6 
V9 6AL5 
V10 A&B 6SN7GT 
V11 6SN7GT 
V12 A&B 0T8 
V13 6S4 
V14 6BQ6GT 
V15 0W4-GT 
V16 6Y6G 
V17 1B3-GT 
V18 51.14-G 
V19 17TP-I 

Function 
R-F Amplifier 
R-F Osc. & Mixer 
1st Pix I-F Amplifier 
2nd Pix I-F Amplifier 
'rd Pix I-F Amplifier 
Video Amp. 
Sound Driver 
Sync. Separator 
Horizontal Phase Det. 
Vert. Osc. & Phase Splitter 
Horizontal Oscillator 
Audio Amp. & Ratio Detector 
Vertical Output 
Horizontal Output 
Damper 
Audio Output 
High Voltage Rectifier 
Low Voltage Rectifier 
Pi' Tube 17" Metal 
Rectangular 

1141.h4LA 

IMCATACS5 diZe. 

ee 

fil llS  
VERTICAL 

L 

IC) e 

,Q•L, rGLeAr 2 ACA! COATno,s 

OFF-VOLUME: Turns set on or off and adjusts 
sound volume. 

CONTRAST: Varies contrast between light and 
dark portions of the television picture. 

STATION SELECTOR: Tunes the set to the de-
sired station or channel. It may be turned in either 
direction. 

FINE TUNING: Adjusts set so that both picture 
and sound are received with maximum clarity. 

BRIGHTNESS: Controls brilliance of the picture. 

VERTICAL HOLD: Stops picture from moving 
up or down. 

HEIGHT: Changes size of picture vertically. 

VERT. LINEARITY: Controls vertical distribution 
of picture. 

HORZ. HOLD: Stops picture from moving. 

WIDTH: Changes size of picture horizontally. 

SERVICE ADJUSTMENTS 

ION TRAP MAGNET ADJUSTMENT: The ION 

trap magnet should be positioned approximately 

over the diagonal slit in the electron gun. From this 

position adjust the magnet by moving it back and 

forth and at the same time rotating it slightly 

around the neck of the picture tube until the bright-

est raster is obtained on the picture screen. Reduce 

the brightness control setting until the raster is 

slightly above average brilliance. 

DEFLECTION YOKE ADJUSTMENT: If the lines 

of the raster are not horizontal or squared with the 

picture mask, rotate the deflection yoke until this 

condition is obtained. The correct position for the 

deflection yoke is as far forward on the neck of the 

picture tube as the shape of the tube will allow. 

Tighten the yoke adjustment wing screw. 

CENTERING MAGNET: The centering magnet 

should be rotated and the control adjusted until the 

picture is properly framed keeping in mind that the 

effect of the control is governed by the position of 

rotation. If the control is above or below the neck 

of the picture tube, the picture will be moved up or 

down. To the left or right of the neck of the picture 

tube, the picture will be moved either to the left 

or right. 

WIDTH ADJUSTMENTS: Adjust width by turn-

ing slug either clockwise or counter clockwise. A 

clockwise rotation will decrease width. Proper width 

is obtained when raster covers entire screen of 

picture tube. 

CHECK OF HORIZONTAL OSC. ALIGNMENT: 

Tune in a station and adjust the horizontal hold 

control until the picture falls into sync. Momentarily 

remove the signal by switching off channel and then 

back. The picture should pull into sync. If in the 

above check the receiver fails to hold sync. re-set 

horizontal hold slightly. 

HEIGHT AND VERTICAL LINEARITY ADJUST-

MENTS: The vertical size and linearity controls 

should both be adjusted at the same time while a 

test pattern is being transmitted. The linearity con-

trol affects the upper portion of the picture while 

the size control affects the overall size especially the 

lower portion of the picture. Adjust both controls 

simultaneously until the test pattern is symmetrical 

and fills the entire screen vertically. Readjust the 

vertical hold control if necessary. 
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MODELS 35GSL-3064A, -3064B, -3083A, -3083B 

SOCKET 

4 REMOVE HIGH VOLTAGE CONNECTOR. 

3. REMOVE SCREW TO 
RELEASE RETAINING 
STRIPS. 

1037 FIG. 3 PICTURE TUBE ASSEMBLY 

PICTURE TUBE REPLACEMENT: To replace the 
picture tube it is necessary to remove the chassis 
from the cabinet. This may be accomplished in the 
following manner: 
1. Remove the front panel control knobs by pulling 

them straight from their shafts. 
2. Remove the cabinet back. Remove antenna term-

inal board from cabinet back. You will not that 
the interlocked line cord disconnects the power 
when the cabinet back is removed. 

3. Disconnect speaker plug from chassis, remove 
the five chassis mounting bolts. Pull chassis 

2. WARNING: Before handling the picture tube, it will be necessary to remove the static charge. In receivers 
REMOVE SOCKET ION TRAP MAGNET  with metal picture tubes, remove the static charge by grounding an insulated wire from the chassis to 
AND CENTERING MAGNET. the metal portion of the tube. 

CENTERING 
MAGNET 

I. REMOVE SPRINGS 
FROM BOTH SIDES. 

CAREFULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined 
in the illustration. To install a new picture tube, 
reverse the procedure making sure that the 
picture tube fits close against the picture tube 
cushion. If the picture tube sticks or fails to 
slip into place smoothly, investigate and remove 
the source of the trouble. Never force the tube. 
It is important that all the clips and shims used 
in mounting the tube be replaced, otherwise 
difficulty may be encountered when horizontal 
or vertical centering is required. 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE: If raster can-
not be obtained check below for the possible causes. 

1. ION trap magnet adjustment is incorrect. 

9. No B+ voltage. Check 1/1, ampere fuse. Replace 
if defective. If fuse continually burns out, check 
(A) for short of B+ circuit with ohmmeter, 
check (B) horizontal output tube V-1.1 (6BQ6-
GT), check (C) damper tube V-15 ( 6W-I-GT). 
(D) Check horizontal oscillator V-11. ( 65N7-GT) 
fm proper operation. ( E) With an ohmmeter, 
check for a short between terminal 3 of the 
horizontal output transformer ( T-6) and the 
chassis. 

3. No high voltage. Check V-11, V-14, V-15 and 
V-17 tubes and circuits. If the horizontal deflec-
tion circuits are operating as evidenced by the 
correct voltage measured on pin 3 of the damper 
tube ( V-15), the trouble can be isolated to the 
high voltage rectifier V-17 circuit. Either the 
high voltage winding to the 6BQ5GT plate and 
1B3 plate is open, tube V-17 is defective, its fila-
ment circuit is open, or the high voltage filter 
capacitor C-70 is shorted. 

4. Defective picture tube. Heater open or cathode 
return circuit open. 

HORIZONTAL DEFLECTION ONLY: If only 
horizontal deflection is obtained as evidenced by a 
straight line across face of the picture tube, it can 
be caused by the following: 

1. Vertical oscillator V-10A (6SN7-GT) or vertical 
output tube V-13 ( 6S4) inoperative. Check volt-
ages on grid and plate. 

2. Vertical oscillator transformer T-4 defective. 

3. Vertical output transformer (T-5) open or 
shorted. 

4. Yoke vertical coils open. 

5. Vertical hold, height or linearity controls may 
be defective. 

POOR VERTICAL LINEARITY: If adjustment of 
the height and linearity controls will not correct 
this condition, any of the following may be the 
cause. 

1. Check variable resistors R-54 and R-59. 

2. Vertical output transformer (T-5) defective. 

S. Capacitors C-54A & B or C-53C & D defective. 

4. V-10A ( 6SN7-GT) or V-13 ( 6S4) defective, check 
voltages. 

5. Excess leakage or incorrect value of capacitor 
C-51, C-52, or open or incorrect value of resistors 
R-55, 56 & R-57. 

G. Low plate voltages. Check rectifier tubes and 
capacitors in B+ supply circuits. 

7. Vertical deflection coils defective ( part of T-7 
yoke). 

POOR HORIZONTAL LINEARITY: 

1. Check or replace horizontal output tube V-14 
(613Q6-GT). 

2. Check or replace damper tube V-15 ( 6W4-GT). 

3. Check capacitor C-67. 

1. Horizontal deflection coils defective ( part of T-7 
yoke). 

TRAPEZOIDAL OR NONSYMMETRICAL 
RASTER: 

1. Improper adjustment of ION trap magnet. 

2. Defective yoke. 

@John F. Rider 
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SERVICE SUGGESTIONS (Continued) 

BARS AND WRINKLES ON LEFT SIDE OF 
RASTER: This condition can be caused by: 

Defective yoke due to C-69 or R-61, R-62 ( In-
ternal in yoke assembly) being wrong or open. 
These components are mounted in rear of yoke 
assembly. 

2. V-15 (6W4) defective. 

SMALL RASTER: This condition can be caused by: 

Low B+ or line voltage. Check V-18 (5U4G). 

2. Insufficient output from horizontal output tube 
V-14. Replace tube. 

3. Insufficient output from vertical oscillator tube 
V-10A or vertical output tube V-13. Replace 
tubes. 

4. V-15 (6W4) defective. 

RASTER: NO IMAGE, BUT ACCOMPANYING 
SOUND: This condition can be caused by: 

1. No signal on picture tube grid. Check V-6 
(6AH6) tube and associated circuits. 

SIGNAL APPEARS ON PICTURE TUBE GRID 
BUT IMPOSSIBLE TO SYNCHRONIZE THE 
PICTURE VERTICALLY AND HORIZONTALLY: 

A condition of this nature can be caused by: 

1. Defective sync. Sep. V-8 or Horiz. splitter V-10B 
or Horiz. Phase Detector V-9. 

2. If tubes are O.K. check voltages, and associated 
circuits. 

3. AGC system inoperative. 

4. Open video peaking coil. Check all coils, L-8, L-9, 
L-10, L-16 and L-11 for continuity. Note that 
L-9 and L-11 have shunting resistors. 

5. Check all potentials in video circuits. 

6. Check and realign, if necessary, the picture 1-F 
and R-F circuits. 

POOR FOCUS: 

1. Improper adjustment of ION trap. 

2. Defective picture tube. 

SNOWY PICTURE: 

1. Insufficient signal input. 

2. Defective antenna. 

3. Weak V-1 (6BC5). 

4. Defective Tuner. 

PICTURE SMEAR: 

1. Normally, smear can be attributed to shift at 
the low frequency end of the video characteristic. 
This can be caused by improper values of resis-
tors and capacitors in the video circuits. Check 
for grid current on video output tube V-6 
(6AH6). 

This trouble can also originate at the transmitter. 
Check reception from another station. 

3. Check and realign, if necessary, the picture I-F 
and R-F circuits. 

9 . 

PICTURE JITTER: 

1. Replace the horizontal oscillator tube V-11. 

2. Vertical instability may be due to loose connec-
tions or noise received with the signal. 

3. Horizontal instability may be due to unstable 
transmitted sync. or to noise. 

4. Check receiver AGC system for proper operation. 

5. Check phase splitter V-10B (6SN7-GT). 

LACK OF CONTRAST: 

1. Defective V-3, V-4, V-5, V-6. 

2. Defective crystal detector. 

3. Defective Control R-28. 

NO SOUND PICTURE NORMAL: 

1. Defective V-7, V-12, V-16. 

2. Speaker leads open. 

3. T-2, T-3 defective. 

4. Improper sound alignment. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 

The oscillator is preset at the factory and normally 
needs no adjustment. However, if adjustments are 
required, they can be made without removing the 
chassis from the cabinet. Remove the channel selec-
tor and line tuning knobs from the tuning shaft. 

TEST PROCEDURE: 

1. Set channel selector to receive desired station. 

2. Set line tuning control in center of its range. 

3. Adjust oscillator slug, with bakelite type screw-
driver, for best picture resolution. 

J. Repeat steps 1, 2 and 3 on all channels used. 

FINE TUNING 

ROTOR AT 

HALF ROTATION 

riG 4 - TURRET TYPE TUNER 

1036 

CLEARANCE HOLE 

FOR OSC ADJ 

ON ALL CHANNELS 

NOTE POSITION OF 

FLAT WHEN SET 

FOR CHANNEL 7 

6W4GT 

6.3 VAC 

+515 V 
1300v P- P p 

271 v 

6 BO6GT 
4 KV P- P 

02 
6 3V.AC. 

K H 41LeirOlik+ I 2 0 V 

2400V P-P o  •5I5V 0 01 14 
0b 

-30V 

Gi 

H 
Ov Ov 

IB3GT 
P I4KV.P-P 

+14 KV. 

H OV 

n+,G5166v1AeNT70GeknoTvii 

e 190v Ki 

+26v 0 V 
40. 4 

%LOY 

6S4 
6 3V AC 

H 

+ PV +34V 460  

K2 

1800V P-P 
0 2 

-17 V 
91 1'64,6  

6SN7GT er0.4 
6.3 V.AC :04, 1 PI 

+7.5V •220V 

+85 V07 

6T8 

OV 

2 G2 . 5 „, 

+90v +34V K2 

p2 +I78V 0 V 
4 

K2; 5V  

H 
G8 8.3VAC. 
+8V 

P2 
OV -.4V 

PD3 

0 V 

VOLTAGES MEASURED WITH 
V.T.V.M. 117 VOLT A.C. LINE 
NO SIGNAL AT RECEIVER + 121 V 
CONTRAST CONTROL MAXIMUM. 01 

•257V 

0 2 

044 

ANT. 

.033 

VI 
60C 5 

R-F AMP. 

V2 
6.16 

R-F OSC & MIXER 

R, AR APRON 

Ki 

- 9V 

.4V 
02 + 255V 

6 3V.AC 

+133 V 

G1 

+34V + 34V ' 5V 
P 02 

OV 
H 

6.3VAC 
H 

P1 G3 

-4V OV 

OV 

6AL5 

Pc 
0 v 

6AUG 
-13.4 V 

6.3V.AC. ov 

•.5VK +100V , c, P 
6CI36 ligliF4 o o ov ilea, G2 03 

G3 
0 V 

+.9V 

+113V 
02 

+190V 
+I33V 

K 6AU6 
+ 2 r2V 

OV 
*I33V H 

6Y6G +133V 

4133V 
G3 

H H+1.33V 

16 3VAC\ 

H - 8.3v. AC. 

P H 
+247V +833 V 

SPEAKER SOCKET 

00 

+271v • 288V 

02 P 
+100V + 100 V 

6CB6 „ 

Ov +15V 
03 

6CB6 
02 

+128 V 

GI 

Ov 

H 
OV • I29V 

i.G9e 6AH6 
H 

6.3 V.AC. 

H 
6 3VAC 

P2 
285AC 

BOTTOM SOCKET VOLTAGES 

v 7 
6Au6 

SOUND DRIVER 

vi2A 
1178 

RATIO DETECTOR 

v1213 
616 

AUDIO AMP 

V16 
6 Y6G 

AUDIO OUTPUT 

V3 
6C86 

I-ST PI x F 

V441,V 
6086 

2ND 3RD PIS IF 

VIDEO 
DETECTOR 
DIODE IN64 

SPEAKER 

V6 
64116 

VIDEO AMP. 

OCT L EC T ION 
YOKE 

V 
64U6 

SYNC. SEPARATOR 

V108 
6SN7GT 

PHASE SPLIT TER 

VS 
6A,5 

HORIZ PHASE DE T. 

v104 
ISSN7GT 

VERTICAL OSC 

V13 
654 

VERT OUTPUT 

Vil 
6 SN7GT 

HORIZ OSC 

VERTICAL 

T A WOPRUATE R 

VIA 
5806GT 

HORIZ DRIVER 

_I HORIZONTAL 
OUTPUT 

TRANSFORMER 

 1 

VIS 
69/447 

DAMPER 

V17 
I 930T j - -- 

H V RECTIFIER 
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ALIGNMENT PROCEDURE 

TEST EQUIPMENT: To service this receiver prop- SIGNAL GENERATOR to provide the following 
erly, it is recommended that the following test frequencies; (Output on these ranges should be 
equipment be available: adjustable and at least .1 volt maximum.) 

R-F SWEEP GENERATOR meeting the following 
requirements: 

(a) Frequency ranges: 

18 to 30 mc, 10 mc sweep width 

40 to 90 mc, 10 mc sweep width 

170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt 
maximum. 

(c) Output constant on all ranges. 

(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one 
with a wide band vertical deflection and an input 
calibrating source. 

Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 
Electronic Voltmeter and a high voltage probe for 
use with this meter to permit measurements up to 
20 kilovolts. 

SOUND 
CARRIER 

FIG .7 - OVERALL RESPONSE CURVE 

1038 

(a) Intermediate alignment frequencies. 

26.1 Plate coil tuner 

24.4 1st Pix I.F. Coil 

24.0 2nd Pix I.F. Coil 

4.5 mc video trap and sound I.F. 

26.1 3rd Pix I.F. Coil 

(1)) Radio frequencies. 

Picture Sound 
Channel Carrier Carrier 

No. Freq. Mc. Freq. Mc. 

2 55.25 59.75 

3 61.25 65.75 

4 67.25 71.75 

5 77.25 81.75 

6 83.25 87.75 

7 175.25 179.75 

8 181.25 185.75 

9 187.25 191.75 

10 193.25 197.75 

11 199.25 203.75 

12 205.25 209.75 

13 211.25 215.75 

SERVICE PRECAUTIONS: To service the receiver 

remove the chassis from the cabinet. To do so, re-

move the knobs, the cabinet back, disconnect speaker 

plug from chassis, remove the antenna terminal 

board from cabinet back, and then the 5 chassis 

mounting bolts. The chassis may be serviced with 

the picture tube in place provided the chassis is 

turned on its side with the power transformer on 

the top. The weight of the chassis will be supported 

against the high voltage housing. 

CAUTION: Do not permit the kinescope second-

anode lead to become shorted to the chassis. To do 

so will cause a considerable overload on the high 

voltage filter resistor R-86. 

LOCATION OF TUBES 

if) 6.16 R F OSC 
MIXER 

• 

SCB6 
2ND . F 

6CEI6 
3RD IF 

6CE16 
'sr IF 

o 
SAUR 

VIDEO AMP 

DO NOT REMOVE THIS TUBE. 
WHEN REPLACEMENT IS REQUIRED. 
CONSULT YOUR TELEVISION SERVICEMAN 

i7TP4 
KINESCOPE 

6SN7GT 
vERT. OSC 

PHASE SPLIT TER 

6Aui s, 

SYNC3E1Heekli 
;PHASE .. 6SN7GT 
OCT HORIZ 

OSC 

6S4 
VERT 
OUT 

oflSAUR   
SOUND 
DRIVER 

SPEAKER 
SOCKET 

.211 

FIG 9 

.67 
RATIO 
DETECTOR 

SWIG 
AUDIO 
OUTPUT 

611Q6GT 
HORIZ DRIVER 

6W4GT 
DAMPER 

6Y6G 

4.5 MC 
SOUND RATIO 
DET. TRANS. 
SECONDARY 

4.5 MC 
SOUND RATIO 
DET. TRANS. 
PRIMARY 
TUNE FROM 
BOTTOM 

1031 

SPKR. 
SOCKET 

6AU6 

o 
45 MC 0 

SOUND TAKE OFF 
COIL 

o 
GALS 

6AU6 

o 
504G 

e 4.5 MC 
TRAP 

26.1 MCP 
3 RD I- F COIL 

6AH6 

24.0 MC 6'd-B6 
2 ND 1-F COIL 

-(1) 
24.4 MC 

I ST F C011,, 

6C B6 

o 

26.1 MC 
CONVERTER 
PLATE COIL 

6CB6 

6BC5 

6J6 

FIG 8 TRIMMER LOCATIONS 

A. Unmodulated R-F signal into Converter Grid by 

means of tube shield insulated from base. VTVM 

connected to junction picture detector load re-

sistor, (R-21) 6800 ohms, and peaking coil. ( L-8). 

Input signal level should be such that output is 

less than 2 volts DC. apply - 4.5 V battery 

Bias on AGC line. 

©John F. Rider 
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ALIGNMENT PROCEDURE (Continued) 

Frequency Adjust 

26.1 MC Converter plate coil ( on top of tuner) 
for maximum de at picture detector. 

24.4 MC 1st picture I-F coil L-5 ( above chassis) 

3. 24.0 MC 2nd picture I-F coil L-6 (above chassis) 
for maximum de at picture detector. 

4. 26.1 MC 3rd picture I-F coil L-7 ( above chassis) 
for maximum de at picture detector. 

for maximum de at picture detector. 

B. I-F Sweep Generator into converter grid by 
means of tube shield insulated from base. Con-
nect oscilloscope across R-21, 6800 Ohms (in 
place of VTVM). Apply - 4.5 bias ( battery) to 
AGC line. 

Tuner should be switched to a channel not being 
used so as not to cause interference. 

26.4 

50% 

50% 

23.7 

FIG.I0 OVERALL I.F. RESPONSE CURVE 

1035 

Observe overall I-F response, which should be as 
shown above: A slight touch-up may be required. 
At no time should it be necessary to turn any of 
the picture I-F coils more than 1/2 turn of the slug. 
The following comments are suggestions only: 

1. The height of the 26.4 MC marker is controlled 
by the (26.1 MC) converter plate coil on tuner 
and the ( 26.1 MC) 3rd P.I.F. coils. 

2. The 23.7 MC marker position is controlled by 
the 2nd picture I-F coil (24.0 MC) and the 1st 
picture I-F coil (24.4 MC). 

4.5 MC TRAP ALIGNMENT: 

1. Tune in a station. 

2. Adjust fine tuning rotar until sollnel bardlust 
appear in picture. 

3. Turn L-10 slug all the way out (counter clock-
wise). 

1. Turn the slug in (clockwise) until the horizontal 
scanning lines are smooth and continuous. 

SOUND I-F ALIGNMENT: Connect signal gen-
erator to grid of video amp. (6AH6), adjust contrast 
control to maximum. Set signal generator to 4.5 MC 
(no modulation) (setting of 4.5 MC must be accu-
rate). Connect (2) two 50,000 ohm resistors across 
C-39 ( resistors must match within 5%). 1. VTVM 
is connected across C-39. See Fig. 12. Adjust L-12 
and T-3 (Bottom) for maximum on VTVM. This 
adjustment should be made with voltage on VTVM 
under 12 volts. 2. Connect rrvm between junction 
of R-39, R-40 and junction of the (2) two 50,000 
ohm resistors. See Fig. 12. Adjust T-3 (Top) for 
zero on VTVM. If VTVM reads below zero, reverse 
leads and again adjust T-3 (Top) for zero reading. 
Re-check step one. 

TO JUNCTION TO JUNCTION 
OF C39&R41 OF R39&R40 

FIG. 12 

1039 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output 
to antenna terminals. Marker generator output 
to antenna terminals. Oscilloscope to "Test 
Point" on tuner. Ground AGC line at junction 
of R-12 and C-17. 

RF AMPLIFIER 

GP.ID TRIMMER 
CI 

104 3 

68C 5 

RF AMPLIFIER 

Li 

Éc?) 
IF COIL 
L 3 

RF AMPLIFIER 

PLATE TRIMMER 

C 3 

FIG 13 TUNER ADJUSTMENTS 

6J6 

MIXER - 0SC 

/ MIXER 

GRID TRIMMER 

ir  9 

Eittrt éo o 
RF TEST POINT 

B. RF and converter adjustment: 
1. With channel selector on channel 12, adjust 

C-1, C-9 and C-3 for response as in Figure 14. 
Picture and Sound markers at 90% maximum 
response. 

A A 

T 8 

8 7 

1  

3-8 

6BC5 
R F AMP 

R 2 
47 K 

T 9 

6 1 

5 

C 3 

5-3 

R3 2200 5 

Cl2 1000 

3 

± C 4 11 150  

C RI1X4 

11 
800 

LIE 

3 
<4 11 

2. Check response on all channels. If markers 
are below 70% on any channel, readjust C-1, 
C-9 and C-3. Re-check all channels. 

FIX SOUND 

1047 

90 % 

FIG. 14 - PIX AND AUDIO MARKERS 

C. Oscillator adjustment: 
1. Remove AGC ground. Apply - 4.5 Volts on 

I-F AGC line. 
2. Connect oscilloscope to output of video detec-

tor. Place fine tuning in center of range. 
Check response on all channels. Picture mark-
er should be at 50%. See Fig. 7. 

3. If some channels are off, individual oscillator 
coil slugs will require adjustment. Adjust 
each channel slug, accessible through hole in 
front of chassis with a non-metallic screw-
driver to bring Picture Marker to correct 
position. 
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MODELS 35GSL-3064A - 3064B, - 3083A, -3083B 

RESISTORS 

Ref. No. Part No. Ohms Watts 

RI N-6424 15,000 % 

R2 N-7I24 47,000 % 

R3 N-5090 2,200 th 

R4 N-4987 1,000 th 

R5 N-5350 4,700 th 

R6 N-4399 220,000 lh 

R7 N-4578 10,000 'h 

R8 N-6424 15,000 th 

R9 N-4630 6,800 'h 

Ref. No. 

Cl 

C2, 5, 6, C15 

C3 

C4 

C7, C14 

C8 

C9 

CIO, C13 

C11 

C12, C16 

Ref. No. 

Ti 

T9 

Part No. 

N-9395 

N-9409 

N-9396 

N-9410 

N-9411 

N-9412 

N-9397 

N-9413 

N-9394 

N-9414 

CONDENSERS 

TUNER ASSEMBLY PARTS LIST 

Price Each 

$0.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

Description Price Each 

Amplifier Grid Trimmer 

3-8 MMFD. $0.60 

800 MMFD. Minimum (Feed 

thru Capacitors) .32 

Amplifier Plate Trimmer 

.5-3 MMFD. 

150 MMFD. Ceramic 

120 MMFD. Ceramic 

5 MMFD. Ceramic 

Mixer Grid Trimmer 

.5-3 MMFD. 

10 MMFD. Ceramic 

Fine Tuning Rotor 

1000 MMFD. Ceramic 

COILS & TRANSFORMERS 

Part No. 

N-9152 

N-9163 

N-9164 

N-9165 

N-9156 

N-9157 

N-9168 

N-9159 

N-9160 

N-9161 

N-9162 

N-9163 

N-9164 

N-9165 

N-9166 

N-9167 

N-9168 

N-9149 

Coil Strip 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Ose. & Mixer 

Ose. & Mixer 

Ose. & Mixer 

Ose. & Mixer 

Ose. & Mixer 

Ose. & Mixer 

Channel 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

2 

3 

4 

5 

6 

7 

.60 

.28 

.24 

.24 

.60 

.20 

.38 

.20 

81.00 

1.00 

1.00 

1.00 

1.00 

.84 

.84 

.84 

.84 

.84 

.84 

.84 

1.32 

1.32 

Li 

L2 

L9 

L15 

N-9170 

N-9171 

N-9172 

N-9173 

N-9174 

N-9176 

N-9415 

N-9416 

N-9408 

N-9417 

Ose. & Mixer 

Ose. & Mixer 

Ose. & Mixer 

Osc. & Mixer 

Ose. & Mixer 

Ose. & Mixer 

8 

9 

10 

11 

12 

13 

1.24 

1.24 

1.24 

1.24 

1.24 

1.24 

Heater Choke RF Amp. .14 

Heater Choke Ose. & Mixer . 14 

IF Coil (Mix. Plate Coil) .50 

Plate Choke (Mixer 

Plate Choke) .60 

MECHANICAL PARTS 

Ref. 

No. Part No. Description 

5 N-9384 Shield, Side  $0.16 

Price Each 

6 N-9385 Shield, Bottom Cover   1.20 

7 N-9386 Roller, Detent   .16 

8 N-9387 Spring, Detent   .16 

9 N-9388 Spring, Shaft Retaining Front   .16 

10 N-9389 Spring, Shaft Retaining Rear   .16 

11 N-9390 Spring, Fine Tuner Ground   .16 

12 N-9391 Plate, Fine Tuner Ground   .20 

13 N-9392 Strap, Fine Tuner Mtg.   .20 

14 N-9393 Washer, Fiber   .14 

15 N-9394 Fine Tuner Hot Plate & Lead   .38 

16 N-9395 Trimmer, Ceramic & Lead-Ant. (Cl Schematic)   .60 

17 N-9396 Trimmer, Ceramic & Lead-RF. (CS Schematic)   .60 

18 N-9397 Trimmer, Ceramic & Lead-Ose. (C9 Schematic)   .60 

19 N-9398 Nut, Trimmer Spring   .14 

20 N-9999 Screw, Trimmer   .14 

21 N-9400 Contact Bracket Assembly   8.00 

22 N-9401 Shield, Center Assembly   2.80 

25 N-9402 Slug, Oscillator Tuning   .14 

26 N-9403 Spring. Slug Retaining   .14 

28 N-9404 Fine Tuner Shaft & Blade   .52 

29 N-9405 Drum Assembly without coils   3.40 

38 N-9407 Core, IF. Tuning   .16 

40 N-9408 IF. Coil & Core Assembly (L3 Schematic)   . 60 

41 

Thru Antenna Coil Strips 

1.32 62 

1.32 

1.82 

1.24 

58 

Thru 

64 

See Coils and 
Transformera for 

part numbers. 

Ose. & Mixer Strips 

(T8 Schematic) 

(T9 Schematic) 
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MAIN CHASSIS 

RESISTORS 

Ref. No. Part No. Description Price Each 

R85 N-8125 4.3 Ohms 0.5 W. 10%  $0.14 

R11, R15, R27 N-6237 47 Ohms 0.6 W. 10%   .14 

R61, R62 N-8023 56 Ohms 0.5 W. 10%   .14 

1181 N-1349 100 Ohms 0.5 W. 20%   .14 

R19 N-3663 150 Ohms 0.6 W. 10%   .14 

1542 N-4420 330 Ohms 0.5 W. 10%   .14 

1539 N-5159 390 Ohms 0.5 W. 10%   .14 

1519, R84 N-4280 560 Ohms 0.5 W. 10%   .14 

R75 N-4279 820 Ohms 0.5 W. 10%   .14 

R10, 1512, R38 N-3341 1000 Ohms 0.5 W. 10%   .14 

R69 N-6793 1200 Ohms 0.5 W. 10%   .14 

R57 N-7398 1500 Ohms 0.6 W. 10%   .14 

R66 N-4281 1,800 Ohms 0.6 W. 10%   .14 

1555 N-8103 2.700 Ohms 0.5 W. 10%   .14 

1568 N-7399 3,900 Ohms 0.5 W. 10%   .14 

R67 N-7000 4,700 Ohms 0.5 W. 20%   .14 

1514 N-7400 5,600 Ohms 0.5 W. 10%   .14 

R21 N-4630 6,800 Ohms 0.6 W. 10%   .14 

1579 N-4897 8,200 Ohms 0.5 W. 10%   .14 

1531. R64 N-4895 10,000 Ohms 0.5 W. 10%   .14 

1541 N-5690 12,000 Ohms 0.5 W. 10%   .14 

R17, R23. R40, 47. N-6424 15,000 Ohms 0.5 W. 10%   .14 

1591 

1524 N-7124 47,000 Ohms 0.5 W. 10%   . 14 

1560 N-4823 56,000 Ohms 0.5 W. 10%   .14 

R78 N-90I5 82,000 Ohms 0.5 W. 10%   .14 

1546. R70. 71, 73 N-2973 100,000 Ohms 0.5 W. 10%   .14 

R36 N-4468 150,000 Ohms 0.6 W. 10%   .14 

1548 N-7401 180,000 Ohms 0.5 W. 5%   .14 

1577 N-7003 180,000 Ohms 0.5 W. 10%   .14 

R22, 44, 88, 89 N-4899 220,000 Ohms 0.5 W. 10%   .14 

1545 N-9041 220,000 Ohms 0.5 W. 5%   .14 

R92 N-7004 270,000 Ohms 0.6 W. 10%   .14 

1553, R80 N-8026 390.000 Ohms 0.6 W. 10%   .14 

1574 N-5694 470,000 Ohms 0.6 W. 10%   .14 

1526, R29, R30 N-7790 660,000 Ohms 0.6 W. 10%   .14 

R20 N-4469 820,000 Ohms 0.5 W. 10%   .14 

R90' N-2976 1.0 Megohms 0.6 W. 10%   .14 

R51 N-4470 1.2 Megohms 0.5 W. 10%   . 14 

1556 N-4420 2.2 Megohms 0.6 W. 10%   . 14 

1525, 1572 N-4061 4.7 Megohms 0.6 W. 20%   .14 

1543 N-4028 6.8 Megohms 0.6 W. 20%   14 

R58 N-9016 820 Ohms 1.0 W. 10%   . 14 

RIS. R16 N-7793 3,300 Ohms 1.0 W. 10%   .14 

R76 N-7406 5.600 Ohms 1.0 W. 10%   .14 

1534, R37 N-7013 39,000 Ohms 1.0 W. 10%   .14 

R82, 1283 N-9017 150,000 Ohms 1.0 W. 10%   .14 

R86 N-8029 470,000 Ohms 1.0 W. 10%   .14 

R49 N-9040 220 Ohms 2.0 W. 10%   .18 

R63 N-7126 2.700 Ohms 2.0 W. 10%   . 18 

1533 N-8491 6,600 Ohms 2.0 W. 10%   .18 

1528. 1550 N-8942 Contrast & On-Off Vol. Variable 1.84 

1512 N-8943 1.0 Megohms, Vertical Hold. 

RESISTORS 

Ref. No. Description 'rice Each 

R87 N-8944 100,000 Ohms Brightness, 

Variable  60.56 

Part No. 

R54 N-8971 2.5 Megohms Vertical Height - 

Variable   

1559 N-8945 5.000 Ohms Vertical Linearity - 

Variable   

CAPACITORS 

.60 

Ref. No. 

T3 

L.5, L6, L7 

LbO 

LI2 

.60 T7 

1.13 

L8 

L9 
Price 

Ref. No. Part No. Description Each 

C18, C21, C19 N-7774 .004 MFD. Dual Ceramic 600 V.  $0.28 

C72 N-9045 .01 MFD. Dual Ceramic 600 V.   

C20. C29 N-9047 4.7 MMFD. Ceramic 600 V. 5% 

C23 N-9048 10 MMFD. Ceramic 500 V. 10% 

C27, C75 N-9049 22 MMFD. Ceramic 500 V. 10% 

C69 N-9052 43 MMFD. Ceramic 2000 V. 6% 

C30 N-9050 47 MMFD. Ceramic 500 V. 10% . 14 

C31 N-9051 68 MMFD. Ceramic 600 V. 10% .24 

C43 N-9053 100 MAIM. Ceramic 500 V. 20% .. . 14 

C26 N-9055 220 MMFD. Ceramic 500 V. 10% .. . 16 

C37 N-9059 3,900 MMFD. Ceramic 500 V. 20% .. . 18 

Cl?. 22, 28, 32 

C41, 42. 46, 47 

C74 

C33, C38 

C60 

C61 

C64 

C36 

C66 

C56, C56, C63 

C49 

C59 

C48 

C44 

C45, C58 

C25. C65, C68 

C51. C52, C71 

C24 

C67 

C62 

C57 

C73 

C40B, C40A 

C54A, C54B 

• • 
• • 
• 

• . 

.32 

.60 

.14 

.14 

.38 

N-6272 .005 MFD. Ceramic 500 V. (GMV) . . 18 

N-9062 .01 MFD. Ceramic 400 V. (GMV) . 

N-9054 220 MMFD. Silver Mica 500 V. 5% .. 

N-9056 330 MMFD. Silver Mica 600 V. 6% .. 

N-9057 560 MMFD. Mica 600 V. 6% .. 

N-7780 560 MMFD. Mica 600 V. 10% .. 

N-9058 1000 MMFD. Mica 1,000 V. 10% .. 

N-7783 1,100 MMFD. Mica 600 V. 10% .. 

N-6898 4,700 MMFD. Mica 600 V. 10% .. 

N-1344 . 01 MFD. Paper 400 

N-9046 .016 MFD. Paper 600 V. 

N-1376 .02 MM. Paper 400 

N-1345 .05 MFD. Paper 200 

N-1351 . 1 MFD. Paper 200 

N-1623 . 1 MFD. Paper 400 

N-1479 .25 MFD. Paper 200 

N-2679 .26 MFD. Paper 400 

V. 

V. 

V. 

V. 

V. 

V. 

V. 

N-9060 3,900 MMFD. Stab. Paper 600 V. 5% .. 

N-9061 4,700 MMFD. Stab. Paper 600 V. 10% .. 

N-8970 100 MFD. Electrolytic 200 V. 

N-8969 100-40 MFD. Electrolytic 400 V. 

N-8039 10-10 MFD. Electrolytic 450 V. 

C53A, C53B. 53D N-8967 10 MFD. Electrolytic 400 

C53C 80-40 MFD. Electrolytic 200 

100 MFD. Electrolytic 50 

C39 N-6912 16 MFD. Electrolytic 50 

.18 

.26 

.38 

.28 

.22 

.62 

.26 

.50 

.16 

.16 

.18 

.16 

.20 

.20 

.28 

.30 

.54 

.40 

2.26 

3.46 

1.68 

V. 

V. .. 2.72 

V. 

V. .. .84 

Variable   .60 C70 N-8041 500 MMFD. High Volt. 20,000 V... 1.60 

L11 

Li 

L16 

Ti 

T6 

T5 

T4 

T2 

L14 

CHOKES, COILS, TRANSFORMERS 

Part No. Description Price Each 

N-8928 Coil, ratio detector includes C35 ..$2.32 

N-8929 Coil, I.F  .52 

N-9011 Coll, 4.5 MC Sound Trap   .74 

N-7746 Coil, Sound Take-off   .80 

N-8930 Coil, Deflection Yoke   7.20 

N-8931 Coil, Boris. Freq. Control   .98 

N-8932 Coil, Video Peaking - Detector .34 

N-8933 Coil, Video Peaking - 
Series Includes No. R-32   .36 

N-8934 COIL Video Peaking - 
Shunt Includes No. R-95   .40 

N-7321 Choke. R.F  .26 

N-9250 Choke, Coil   .40 

N-8935 Transformer, Power  13.90 

N-8936 Transformer. Boric. Output   7.86 

N-8997 Transformer, Vertical Output 

N-9002 Transformer, Vertical Osc.   2.12 

N-8938 Audio Output Transformer   2.08 

Filter Choke (Part of N-8926 or N-9184) 

(See Miscellaneous) 

MISCELLANEOUS 

No. 407 Cabinet - Consolette  •*$87.12 

N-8926 Speaker, 8'  Electro-Magnetic (With cable & plug) • • • • 

N-8042 Multiple Resistor Capacitor Assembly (R65 & C50) .... 

N-8915 Channel, Kinescope Support   2.66 

N-8916 Support, Kinescope - Front   

N-89I7 Bracket, Yoke   

N-8918 Bracket, Tuner Mtg. (Front)   

N-89I9 Bracket, Tuner Mtg. (Rear) 

N-8728 Bracket, Cabinet Back, Mtg. 

N-9234 Bracket, Tuner Stabilizing   

N-8920 Strap, Yoke Mounting   

4-8921 Support, Yoke Bracket   

N-8922 Enclosure, High Voltage   

N-8924 Strap, Kinescope Retaining (Tapped)   

N-8925 Strap, Kinescope Retaining (Untapped)   .60 

N-6402 Plate. Bakelite Electrolytic Mtg.   .14 

N-9012 Ion trap   .60 "Excise Tax Included. 

6.64 

.80 

MISCELLANEOUS 

Part No. Description Price Each 

N-8939 Centering Magnet  $1.00 

N-8940 Socket, Kinescope - with leads   .72 

N-7333 Tube Socket, (6CB6 & 6AH6)   .14 

N-7334 Tube Socket (6AU6 Sound Driver)   .14 

N-7336 Tube Socket (6AU6 & GALS)   .14 

N-7385 Tube Socket (6T8)   .14 

N-9034 Tube Socket (6S4)   .20 

N-7516 Tube Socket (65N7, 6Y6, 11BQ6)   .14 

N-7733 Tube Socket (6W4)   .22 

N-8100 Tube Socket (1B3)   .44 

N-2227 Socket. Speaker plug   .14 

N-6265 Socket. Inter-lock A.0  .26 

N-9087 H. V. Connector & Cable   .40 

N-7355 Fuse 1/4 Amp.   .16 

N-9018 Knob, Fine Tuning   .30 

N-9260 Knob, Tuner   .84 

N-9261 Knob, Volume   .64 

N-9020 Knob, Contrast   .30 

N-9462 Glass front panel   6.16 

N-9023 Mask, Picture tube   4.20 

N-9024 Grille Cloth   1.70 

N-9006 Strips, rubber, yoke bumper   .14 

N-9008 Anode lead support   .14 

N-9009 Spring, H. V. Cover retaining   .20 

N-8948 Ring, Kinescope Front Insulating   3.60 

N-8499 Grommet, Kinescope Support   .36 

N-8947 Cabinet Back   1.48 

.16 N-8960 Line Cord   .76 

1.58 N-8949 Springs, Tension -- Kinescope Mtg.   .14 

N-8020 Shield, Miniature Tube   .14 

N-7731 Antenna Terminal Strip   .14 

N-8135 Base, Tube Shield   .14 

N-9007 Fuse Holder   .22 

*N-435 Cabinet Table Model Leatherette  "31.98 

*N-9I84 Speaker 5" Electro-Magnetic (With Cable & Plug) ... 6.16 

*N-9469 Glass, Front Panel   6.30 

*N-9179 Mask, Picture Tube   4.20 

*N-9264 Grille Cloth   .40 

*N-9182 Cabinet Back   1.44 

.14 

.14 

.40 

.20 

.30 

.40 

1.02 

.60 

*Used on Table Model No. 3064A Only 

IMPORTANT -- All prices in this literature are subject to change without notice and are subject to an additional charge to cover any applicable sales tax, 

use, occupation, or other tax affecting our purchase or sale of merchandise. 
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MODELS 35GSL-3064A. -3064B. -3083A, -3083B 
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T 7 

R 87 

BRIGHTNESS 

CONTROL 
100 K 

R 88 

220 K =F_ 
7 iz  

2 

530 

.40 MED 

ALL CAPACITY VALUES LESS THAN I 
ARE IN MFD AND ALL VALUES ABOvE 
ARE IN 1..4MVD UNLESS OTHERWISE 40-3ED 

ALL RESISTANCE VALUES IN OHMS 
K 3000 1.4.1.000.000 

R 89 

220k 

C 74 
005 

10 
R 90 

I MEG 6 

ION 

V19 

I7TP4 
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PAGE 

ALIGNMENT INSTRUCTIONS . 20 

INSTALLATION DATA .. 18 

PARTS LAYOUT   
PARTS LIST   
PRODUCTION CHANGES 
SCHEMATIC .   

MODEL 
25WG-3060A (MAHOGANY) 

MODEL 
2SWG-3070A (OAK) 

ELECTRICAL SPECIFICATIONS 

Power Supply  105-125 Volts AC 
60 cycles only 

Power Consumption  Television  245 Watts 
Radio   35 Watts 
Phonograph   55 Watts 

Power Output 2  4 Watts (Maximum) 

23 
20 

25 

INDEX 

Tuning Ranges   

Intermediate Freq. (Tel.) . 

1.8 Watts (10% Distortion) 

TV  12 Channels 
AM  540-1600 K.C. 

Picture 
Sound 

26.20 MC 
21.70 MC 

Intermediate Freq. (Radio) . AM  455 KC 

Selectivity ( Radio)  45 KC Broad at 1000 Times 
Signal, Measured at 1000 KC 

Sensitivity (Radio)   (For .5 Watt Output) 
10 Microvolts Average 

Tel. Antenna Input Imp.  300 ohms Balanced 

Loud Speaker   8" PM Speaker 

Voice Coil Impedance 3.2 ohms 400 cycles 

Cartridge  Shure P77V (60H17) 

Needles - 78 RPM   Shure 85-16 (61H2) 
33-1 3 & 45 RPM.Shure 85-18 (61H13) 

4111A 

PAGE 

SPECIFICATIONS   17 
TOP VIEW - TUBE LAYOUT. . • 17 
TRIMMER LOCATIONS  21 
TROUBLESHOOTING .   ... 20 
VOLTAGE MEASUREMENTS ... 19 
WAVEFORMS .  23 

TUBE COMPLEMENT 
TV 

EymLol Type 

Tuner.  6J6 

*Tuner 6I3Q7 

V-1  6CB6 

V-2  6CB6 

V-3  6CB6 

V-4 A & B. . 6A15 

V 5 A & B. .. 12AT7 

V-6  6AH6 

V-7  6BE6 

V-8  6SN7-GTA 

V-9  6AU6 

V-10 6AU6 

V-11 6AU6 

V-12 6AL5 

V-13 6AV6 

V-15 6AL5 

V-16 65N7-GTA 

V-17 68Q6-GT 

V-18 6W4-GT 

V-19 163-GT 

V-20 5U4-G 

V-21 21MP4 

CHASSIS 

Function 

R-F Osc. and Mixer 

RF Amplifier 

1st Pix I-F Amplifier 

2nd Pix I-F Amplifier 

3rd Pix I-F Amplifier 

Pix Det. and DC Restorer 

1st Video Amp. and Phase 
Splitter 

Video Output 

Sync. Separator 

Vertical Osc. & Vertical 
Output 

Automatic Gain Control 

1st Audio I-F 

2nd Audio I-F 

Ratio Detector 

1st Audio Amplifier 

Phase Detector 

Horizontal Oscillator 

Horizontal Output 

Damper 

High Voltage Rectifier 

Low Voltage Rectifier 

Picture Tube 21" Metal 
Rectangular (Electrostatic) 

TUBE COMPLEMENT 

RADIO CHASSIS 

1  6BA6 R-F Amplifier 

1  6BE6 AM Converter 

1  6BA6 I-F Amplifier 

1  6AV6 Det. & 1st Audio Amplifier 

1  6AQ5 Audio Output 

1  6X4 Rectifier 

2  No. 47 Dial Lamps 

*For eeplocenteut put poses u 68Z7 tube may be used In place 

a 6807 tube. 

2 54-60 

3 60-66 

4 66-72 

76-82 

6 82-88 

7 174-180 

180-186 

9 186-192 

10 192-198 

11 198-204 

12 204-210 

13 210-2r6 

RADIO FREQUENCY RANGES 

Channel Channel Picture Sound Receiver 
Number Frequency Carrier Carrier R-F Osc. 

Mc Frequency Frequency Frequency 
Mc Mc Mc 

5 

8 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

REMOVE TV ANTENNA 
TERMINAL BOARD 

REMOVE SPEAKER PLUGS 

SPEAKER LEADS 

-Chassis and Cabinet Pictorial 

6CB6-
NO Pot 

81.45 

87.45 

93.45 

103.45 

109.45 

201.45 

207.45 

213.45 

219.45 

225.45 

231.45 

237.45 

6 s ; -GTA 

V•AO 

5U4-G 
a0*, Arc) 

11.71 

REMOVE TV PLUG 

TV SHIELDED LEAD 

POWER CORD 
BETWEEN RADIO 
CNASSIS AND 
TV CNASSIS 

TV ANTENNA 
TERMINAL BOARD 

REMOVE JEWEL 
LIGHT SOCKET 
AND BULB 

OSC 

2IeP4 
PICTURE TUBE 

DANGER 
FRAGILE PICTURE TUG( IS 
DANGEROUS TO SERVICE 
REFER SERVICING TO 
QUALIFIED SERVICEMAN. 

6J6 

SHIELD 

UNIT 

646 
sr pi, i-74.-0.---SHIELD 

CABINET JEWEL 
LIGHT LEADS 

PICTURE TUBE 
HANDLING PRECAUTIONS 

6C136 

6AU6 
C 

Fig. 1-Tube Layout. 

SHIELO 

SHIELD (.3 --- efeZA6 
v/pere !fun,' 

V•IJ 

6AV6 
A C 0000C 

6AL5 
.0.4r,0 Of r 

6AU6 
Au0,0 

1.2;VT*7 
IST„ ZO/C. Am, 

( Ler 

04mA.,9 

S36C-2804 B 

REMOVE AM RADIO 
LOOP ANTENNA 
LEAD PLUGS 

AM RADIO LOOP irr ANTENNA 
REMOVE PHONO 
MOTOR PLUG 
REMOVE POWER 
CORD PLUG 

PHONO MOTOR 
LEADS 

POWER CORD 

PHONO INPUT LEAD 

REMOVE TAPE AND 
OPEN KNIFE 
DISCONNECT 
TERMINALS 

Shatterproof goggles and heavy gloves must be worn by individuals while handling the picture tube 

or installing the picture tube into the receiver. 

The picture tube encloses a high vacuum and due to the large surface area, is subjected to very high 

air pressure. Therefore, care should be taken not to bump or scratch the picture tube accidentally as it 

of may cause the tube to implode resulting in damage to property or injury to an individual. 
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MODELS 25WG-3060A, 25WG-3070A 

There are three controls at the front of the chassis w hich 

are accessible when the hinged control panel is pu lled 

downward. See illustration. ( Figure 2.) These controls 

are pre-set at the factory and may occasiona lly need 

adjustment due to aging of the components in the re-

ceiver and the fluctuating line vo ltages in different areas. 

1. To turn the television receiver on, turn the OFF-ON 

VOLUME control on the radio panel clockw ise un til a 

click is heard. Allow approximately 30 seconds for the 

tubes to warm up. 

2. Turn BAND SWITCH control on the radio panel to the 

TV position. 

C 4t 
TUNIN 

C1/4  
TV PH AM 

CIR 
OFF VOLUME 

elk 
TONE 

it 

REMOVE FOUR SCREWS AND 
CLEAT FROM UNDER TOP 
EDGE OF CAB/NET FOR THE 
REMOVAL OF PICTURE 
TUBE GLASS 

HORIZONTAL 
HOLD BRIGHTNESS VERTICAL 

HOLD 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK. 

FINE TUNING 

CONTROL PANEL STATION SELECTOR 
COVER OPENED SELECT AND INDICATES 

CHANNEL. 
MS36-2809 

Fig. 2— Front Panel Controls 

TUNING PROCEDURE 
direction. 

4. Turn the CONTRAST control clockw ise un til activity 

or definite form is noted on the screen. 

5. Adjust the FINE TUNING control for clearest picture 

and the VOLUME control for desired volume. 

3. Turn the STATION SELECTOR control to the de- 6. To turn off the receiver, turn only the OFF-ON VOLUME 

sired channel. This control may be turned in either control counterclockwise until a click is heard. 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 
If any adjustments are necessary follow the instructions 

under 'Controls and Functions." 

IMPORTANT — Be sure that the FINE TUNING control hat 

been set for the clearest picture before adjusting any 
controls. 

CONTROLS AND FUNCTIONS 
HORIZONTAL HOLD — Stops horizontal movement (diag- VERTICAL HOLD — Stops upward or downward picture 

onal bars.) movement. 

BRIGHTNESS—Adjusts for desired picture brilliance. 

PICTURE TUBE SAFETY GLASS 
It will be necessary to clean this glass and the face of the THE CLEAT THE GLASS WILL FALL FORWARD. SUPPORT 
picture tube occasionally. Remove the safety glass care- THE GLASS WITH ONE HAND AS YOU LIFT IT GENTLY 
fully as outlined in the illustration. FROM THE CABINET. Clean the safety glass and the face 

of the picture tube with a soft lint-free cloth dampened 
CAUTION—UPON REMOVAL OF THE LAST SCREW AND with water or mild soapsuds. 

RING. LIFT TUBE SLIGHTLY FROM LOWER CRADLE BRACKETS 
IN FRONT THEN REMOVE TUBE FROM SUPPORT BRACKET 

Fig. 3- Removal 

WARNING — Before handling the picture tube, it will be 
necessary to remove the static charge. In receivers with 
glass picture tubes, ground the anode lead to chassis, 
and insert an insulated wire from the well in the tube 
to chassis. In receivers with metal picture tubes, remove 
the static charge by grounding an insulated wire from 
the chassis to the metal portion of the tube. 

PICTURE TUBE REPLACEMENT — To replace the picture tube 
it is necessary to remove the chassis from the cabinet. 
This may be accomplished in the following manner: 
1. Remove the front panel control knobs by pulling them 

straight from their shafts. 
2. Remove the cabinet back. 
3. Disconnect the leads from the speaker, the radio 

chassis, remove the antenna terminal board at the 
rear of the cabinet and then the five chassis mounting 
bolts. Pull chassis CAREFULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined in the 
illustration. To install a new picture tube, reverse the 
procedure making sure that the picture tube fits close 
against the picture tube cushion. If the picture tube 
sticks or fails to slip into place smoothly, investigate 
and remove the source of the trouble. Never force 
the tube. It is important that all the clips and shims 
used in mounting the tube be replaced, otherwise 
difficulty may be encountered when horizontal or 
vertical centering is required. 

FRONT OF CHASSIS 
(Accessible After Opening Front Panel Control Cover) 
Horizontal Hold  R-94 

M536 -2830 

of Picture Tube 

® 
REMOVE 
SOCKET, 
ION TRAP 
AND 

CENTERING 
DEVICE 

7LOOSEN THESE 
2 SCREWS 
AND 2 ON 
GRPOSITE SIDE 

REMOVE SCREW 
IN PICTURE TUBE 
BAND CLAMP 

Brightness   
Ve.-tical Hold 

R-25 
  R-51 

NON-OPERATING CONTROLS 

REAR OF CHASSIS 
Horizontal Centering  I Centering 
Vertical Centering   Ç Device 
Ion Trap Magnet  Wing Nut Adjustment 
Deflection Yoke  Wing Screw 
Width  L-15 
Horizontal Linearity   L-16 

R-89 
L-14 
R-49 
R-54 
R-39 

AGC Threshold Control   R-108 

Horizontal Drive   
Horizontal Frequency   
Vertical Linearity   
Height   
Sync Stability .. 

R•108 

A G C 
THRESHOLD CONTROLft e 

54 R 49 »•.19' 

HE IGHT VERT SYNC 
CONY RO: •IABILIT' 

fieebo.a, 
DRIVE I -. VREQ 

Fig. 4—Adjustments Rear of Chassis 
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ION TRAP MAGNET ADJUSTMENT —The ion trap magnet should 
be positioned close to the base of the tube with the magnet 
of the ion trap on the side where the electron gun is 
nearest the glass neck of the picture tube. From this position 
adjust the magnet by moving it back and forth and at the 
same time rotating it slightly around the neck of the pic-
ture tube until the brightest raster is obtained on the 
picture screen. Reduce the brightness control setting until 
the raster is slightly above average brilliance. Readjust the 
ion trap magnet for maximum raster brilliance and best 
focus. MAXIMUM RASTER BRILLIANCE AND BEST FOCUS 
OCCUR AT THE SAME POINT. Do not sacrifice brilliance 
for best focus. The ion trap magnet adjustment is a very 
critical one especially with the electrostatic type zero focus 
picture tube. Consequently, great care should be taken 
to make sure that the ion trap magnet is correctly adjusted. 

DEFLECTION YOKE ADJUSTMENT — If the lines of the raster 
are not horizontal or squared with the picture mask, rotate 
the deflection yoke until this condition is obtained. Tighten 
the yoke adjustment wing screw. 

CENTERING ADJUSTMENT — If horizontal or vertical centering 
is required, adjust each ring in the centering device until 
proper centering is obtained. If a clamp type centering de-
vice is used, rotate the device to the left or right and turn 
the knob located at the top of the device until the picture 
is centered correctly. 

PICTURE ADJUSTMENT — For further adjustments, obtain a 
test pattern on the receiver. Turn on receiver and follow 
tuning procedure on page 18. When a test pattern is ob-
tained it may be necessary to slightly re-adjust the 
fine tuning control for clearest picture. 

ADJUSTMENT OF AGC THRESHOLD CONTROL — Tune the re-
ceiver to the strongest station in the area in which the re-
ceiver will be used. While observing the picture and listen-
ing to the sound, turn the control clockwise until signs of 
overloading (buzz in sound, washed-out picture) appear. 
Then turn the control a few degrees counter-clockwise 
from the point at which overloading occurs. (The stronger 
the signal input, the more counter-clockwise this setting 
will be.) In areas where the strongest signal does not ex-
ceed 10,000 uy the setting will usually be maximum 
clockwise. With the control set correctly, the AGC will 
automatically adjust the bias on the R.F. and I.F. ampli-
fiers so that the best possible signal to noise ratio (Mini-
mum snow) will be obtained for any signal input to the 
receiver. 

ADJUSTMENT OF SYNC STABILITY CONTROL — When receiv-
ing strong (500 MV or more) signals, set hold controls 
so that the picture is locked in. Turn the sync control 
fully counter-clockwise, then, while observing the picture, 
turn the control slowly clockwise until a minimum amount 
of bending occurs. If the control is set incorrectly bend-
ing, tearing, etc., will be present and when switching 
from channel to channel the picture will not lock in 
quickly. 

In weak signal areas the control should be set for maxi-
mum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. 
When the sync stability control is correctly adjusted the 
receiver will hold sync without tearing or rolling under 
even the most adverse noise conditions. 

CHECK Of HORIZONTAL OSCILLATOR ALIGNMENT — Tune in a 
station and adjust the horizontal hold control until the 

picture falls into sync. Momentarily remove the signal 
by switching off channel and then back. The picture 
should pull into sync over a range of 90° rotation of the 
horizontal hold control. If in the above check the receiver 
fails to hold sync or the pull- in range is at the extreme 
end of the control, it will be necessary to make the 
following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT — With the horizontal 
hold control set to the center of its range of rotation, 
adjust the horizontal frequency control (L-14) until the 
picture pulls into sync. Recheck the "Horizontal Oscillator 
Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT — Adjust the 
height control (R-54) until the picture fills the mask 
vertically. Adjust the vertical linearity control ( R-49) until 
the picture is symmetrical from top to bottom. Adjust the 
picture centering device to align picture with the mask. 
Adjustment of any control will require a re-adjustment of 
the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS— While receiv-
ing a signal from a station (with picture locked in sync) 
turn contrast control fully counter-clockwise, turn the 
brightness control (R-25) up so that the picture appears 
washed out. Adjust width control (L-15) until the picture 
fills the mask. Turn the horizontal drive control (R-89) 
clockwise until white bars appear in the left center por-
tion of the raster, then turn counter-clockwise until the 
white bars just disappear. This adjustment will allow the 
horizontal system to operate at maximum efficiency. Ad-
just horizontal linearity control (L-16) for best linearity. 
If adjustment of the horizontal drive (R-89) or horizontal 
linearity (L-16) is required, it usually will be necessary 
to recheck the horizontal oscillator alignment. If adjust-
ment of the horizontal linearity control (L-16) is required, 
readjustment of the horizontal drive control (R-89) will 
be necessary. Adjust the picture centering device to align 
the picture with the mask. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 
The oscillator is preset at the factory and normally needs 
no adjustment. However, if adjustments are required, 
they can be made without removing the chassis from the 
cabinet. Remove the channel selector and fine tuning 
knobs from the tuning shaft. 

TEST PROCEDURE: 
1. Set channel selector to receive desired station. 
2. Set fine tuning control in center of its range. 
3. Adjust oscillator slug, with bakelite type screwdriver, 

for best picture resolution. 
4. Repeat steps 1, 2 and 3 on all channels used. 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

BOTTOM COVER 
2583A REMOVED 

Fig. 5-Tuner Oscillator Adjustments 

TV 
ANT. 

I,' ANODE . 5Dp 

EN•At(N1 6.3 PAC 

.C, 

FOCOS 
•300 V •1.0 to 

•ro 

V-2I 
21MP4 

PIX TUBE 

.325 AC 

'NAME, 
CROOND 

r • 315,1 

V-20 
5U4 -G 
POWER RECT. 

'1215 V 

G2 -20,o -•3 v 
•), ro «WO v 
P2 v. a 

6SN7-GTA 
VERT. OSC. & 
VER r. OUTPUT 

613Q7 
R-F AMP 

6J6 
R-F OSC. 
MIXER 

MS 36C-2t05 

2 PAC 

-0 1.5? 

V-18 
6W4-GT 
DAMPER 

• 300.1p 

AC A N 

Ft Is"." 

V-I9 
1E13 -GT 
N.V. RECT. 

V-4 A & 
6AL5 

PIX. DET. 
D.C. RESTORER 

CJVACA II 
V-3 

6CB6 
3 RD PIX I-F H 

6.3 PAC, •12011 c„, 
6.3 PAC ', 

•16P 

t 0e 

O  
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G' 0 6C1i3-26 
2 NO PIX I-F 

G 

G3 
V-I 

6CB6 
ST PIX I-F 
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613Q6 -GT 

HORIZ. OUTPUT 

V 
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3100P 
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V-9 
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STANDARD TUBE SOCKET SYMBOLS 

De- DIODE PLATE 
F - FILAMENT 
G- GRID 
Is - INTERNAL SHIELD 
H- HEATER 

FRONT APRON 

H- CATHODE 
P- PLATE 
To- TRIODE GRID 
Te -TRIODE PLATE 

oS 
sislAVOLE 

HEJ PAC 61"' 

H 0%5 

p•fm v -0'75 VGI 
G, V-I0 
•IeoP 6AU6 

1ST AUDIO I-

PA le111.6 

6.3 VAYA 

IT 

•/13,3•200P 

V- I6 
6SN7-GT 

HORIZ. OSC. 

"VAP;..es t 
V- I5 

6AL5 
PHASE 
DET. 

• v-ZP,ABoC 

V-6 
,76AH6 

P VIDEO 
OUTPUT 

p • 1.10 

•26.5 
Go V- I/ 

6AU6 
A 2 NO AUDIO I-F 

PAC 

V-I2 
6AL5 

VARIABLE RATIO DET. 

H D'2-aeRIASLE 
Dei-Ely VAR/ABLE 

,,•6011 
V-13 

To 6AV6 
A.6. C. DIODES 

-1110 R- F AMP. 
IN R- F UNIT 

Fig. 6-Bottom Socket Voltages 

V-10 
1ST SOUND I- F 

V- I1 
2 ND SOUND I-F 

V-12 
SOUND 

RATIO DET. 
P TO RADIO CHASSIS 

R- F °SC.& MIXER 411. 
IN R- F UNIT 

V-I 
ST PIX. I- F 

-111. 
V-211 V-3 
2ND & 3 RD 
PIX.1-F 

V- 4A 
PI X. DET. 

V- 5A 
1ST VIDEO 

AMP. 

V-7 
SYNC. 

SEPARATOR 

V-6 
VIDEO 
OUTPUT 

V-2I 
PICTURE 

V-5 8 V- I5 
-1111P PHASE HORIZONTAL 

SPLITTER PHASE DET. 

 II 4 

R 68 A, R-68B & R- 68C 
C-53A, C-538 & C-53C 

INTEGRATOR 
 es. 

V-8 
VERT. & OSC 
OUTPUT 

V- I6 
HORIZONTAL 

OSC. 

V-17 
HORIZONTAL 
OUTPUT 

T-5 
VERT. OUTPUT 

TRANS. 

0.1 T-9 
HORIZ. OUTPUT 
& H.V. TRANS. 

V-18 
DAMPER 

V-19 
H.V. RECT. 

V-4 B 
D.C. 

RESTORER 

V 9 
A.G.C. 

V- I3 
A G.0 DIODES 

DEFLECTION 
YOKE 

Fig. 7- Block Diagram 
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MODELS 25WG-3060A, 25WG-3070A 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE — If raster cannot be obtained 
check below for the possible causes. 
1: Ion trap magnet adjustment is incorrect. 
2: No +6 voltage. Check 4, 10 ampere fuse. Replace if 

defective. If fuse continually burns out, check 
(A) Horizontal output tube V-17 (66Q6-GT) 
(B) Check damper tube V-18 (6W4-GT). 
(C) Check horizontal oscillator tube V-16 (6SN7-GTA) 

for proper operation. 
(D) With an ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9. 
3: No high voltage. Check V-17, V-18 and V-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 of T-9, the trouble can 
be isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 66Q6-GT plate and 
1B3 plate is open, tube V-19 is defective, its filament 
circuit is open, R-105 and C-75 defective or pix tube 
elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across 
the face of the picture tube, it can be caused by the 
following: 
1: Vertical oscillator and vertical output tube V-8 inoper-

ative. Check socket voltages. 
2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY — If adjustment of the height 
and linearity controls will not correct this condition, any 
of the following may be the cause. 
1: Check variable resistors R-49 and R-54. 
2: Vertical output transformer (T-5) defective. 
3: Capacitors C-47B, C-70 or C-71 defective. 
4: V-8 defective, check voltages. 
5: Excess leakage or incorrect -value of capacitor C-68, 

or open or incorrect value of resistors R-90 & R-92. 
6: Low plate voltages. Check rectifier tube and capacitors 

in -1-B supply circuits. 
7: Capacitor C-67 defective. 
8: Vertical deflection coils ( L-12) defective. 

POOR HORIZONTAL LINEARITY — If adjustment of the Hori-
zontal drive and linearity controls does not correct this 
condition, check the following: 
1: Check or rep!ace horizontal output tube V-17. 
2: Check or replace damper tube V-18 (6W4-GT). 
3: Check capacitors C-77, C-78, C-79 and horizontal 

linearity control ( L-16) for defects. 
4: Horizontal deflection coils (L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
caused by: 
1: Defective yoke due to C-76 or R-106 ( internal in yoke 

assembly) being wrong value or open. These com-
ponents are mounted in rear of yoke assembly. 

2: V-18 (6W4-GT) defective. 

SMALL RASTER — This condition can be caused by: 
1: Low +6 or line voltage. Check V-20 (5U4G). 
2: Insufficient output from horizontal output tube V-17. 

Replace tube. 
3: Insufficient output from vertical oscillator and vertical 

output tube V-8. Replace tube. 
4: Incorrect setting of horizontal drive control R-89. 
5: V-18 (6W4-GT) defective. 
6: Incorrect setting of (L-15) width control. 

RASTER; NO *IMAGE, BUT ACCOMPANYING SOUND— This condi-
tion can be caused by: 
1: No signal on picture tube grid. Check V-5A ( 12AT7) 

and V-6 (6AH6) tubes and associated circuits. 
2: Bad contact to picture tube grid (lead to socket 

broken). 
3: AGC tube (V-9) may be defective. Check tube and 

its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 
— A condition of this nature can be caused by: 
1: Defective sync separator V-7 or phase splitter V-5B. 
2: If tubes are O.K. check voltages, and associated cir-

cuits. 
3: AGC system inoperative. Check V-9 (6AU6) AGC tube 

and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 
— If this condition is encountered, check: 
1: Vertical integrating network capacitors C-53A, B & C, 

and resistors R-68A, B & C. 
2: Vertical hold control (R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 
1: V-15 or V-16 defective. 
2: Improper setting of (L-14) horizontal frequency con-

trol. 
3: Check setting of horizontal drive control and horizon-

tal linearity control. 
4: Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION — If the picture 
resolution is not up to standard, it may be caused by 
any of the following: 
1: Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 
2: Defective picture detector V-4A, (6AL5) or video am-

plifier V-5A or video output V-6 (6AH6). 
3: Defective picture tube. 
4: Open video peaking coil. Check all peaking coils 

L-5, L-6, L-8, L-9, L-10 and L-11 for continuity. Note 
that L-5, L-9 and L-10 have shunting resistors. 

5: Leakage in V-6 (6AH6) grid capacitor C-36. If th ,, 
capacitor is not found to be defective, check the fol-
lowing: 
1: Check all potentials in video circuits. 
2: Check picture tube arid circuit for poor or dirty 

contact. 
3: Check and realign, if necessary, the picture I-F 

and R- F circuits. 

PICTURE SMEAR: 
1: A smear can be attributed to phase shift at the low 

or high frequency end of the video characteristic. This 

can be caused by improper values of resistors and 

capacitors in the video circuits. Check for grid current 

on video output tube V-6 (6AH6), open or shorted 
peaking coils, video amplifier load resistors are of 

improper value (high). 

2: This trouble can also originate at the transmitter. 

Check reception from another station. 

3: Check and realign, if necessary, the picture I-F and 

R-F circuits. 

MAN MADE NOISE IN SOUND ( Ignition, etc) 

1: Check sound I-F tubes V-10, 11 & 12 and associated 

circuits. 

2: Check sound I-F alignment. 

BENDING OR S-ING 

1: Check sync stability control adjustment. 

2: Check capacitors C-47A and C-49A. 

3: V-17 (6BQ6-GT) defective or V-16 (6SN7-GTA) de-

fective. 

4: Check sync separator tube V-7 (6BE6) and phase 

splitter V-5B ( 12AT7) and V-5A ( 12AT7) video ampli-

fier. 

5: Check AGC threshold control. 

PICTURE NORMAL—NO SOUND OR WEAK OR DISTORTED SOUND 

1: Check sound I-F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 

(6AV6) and associated circuits. 

POOR FOCUS 

1: Improper setting of Ion Trap magnet. 

2: Defective picture tube or picture tube socket. 

PICTURE JITTER: 

1: If regular sections at left of the picture are dis-

placed, replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 

or noise received with the signal. 

3: Horizontal instability may be due to unstable trans-

mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V-5B, ( 12AT7) and sync separa-

tor V-7 (6BE6). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead not held in position by support 

spring, ie: close proximity of grid lead to sync and 
horizontal tubes will cause picture to jitter at high 

contrast setting. 

8: Check AGC threshold control. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT — To service this receiver properly, it is 

recommended that the following test equipment be avail-

able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 

18 to 30 mc, 10 mc sweep width 

40 to 90 mc, 10 mc sweep width 

170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 

band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 

(Output on these ranges should be adjustable and at 

least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 

23.1 mc first picture I-F coil. 

24.1 mc third picture I-F coil. 

25.9 mc second picture I-F coil. 

21.7 mc 

4.5 mc 

25.2 mc 

sound trap. 

video trap & sound I- F. 

converter plate coil (Tuner). 

HETERODYNE FREQUENCY METER with crystal calibrator if the 
signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 
with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS — To service the receiver remove the 
chassis from the cabinet. To do so, remove the knobs, the 
cabinet back, disconnect the leads from the speaker, the 
radio chassis, remove the antenna terminal board at rear 
of cabinet, and then the 5 chassis mounting bolts. The 
chassis may be serviced with the picture tube in place 
provided the chassis is turned on its side with the power 
transformer on the bottom. The weight of the chassis will 
be supported against the power transformer and pix tube 
brackets. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will cause 
a considerable overload on the high voltage filter resistor 
R-105. 
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ALIGNMENT PROCEDURE 

PIX I-F 

T-1 
1ST PIX IF1.1 1 MC 

1•53,C•Se,0 

FRONT APRON 

CONVERTER GRID ADJ C-209 

R- F TEST POINT 

CONVERTER COIL ADJ. L-59 
25 2 MC 

R- F PL ATE ADJ C-206 

ANTENNA ADJ L-13 T-7 
C-201 SOUND SOUND 

TAKE-OFF RATIO DET. 
COIL TRANS. 
4.5 MC SECOMOARY 

IC40 CEMrt* 
4.5 MC 

T-2 
2 ND PIX I- F 

25 9 MC 

T-3 
SOUND TRAP 

21 7 MC 

Fig. 8-Top Choisis Video 
and Audio 1-F Adjustments 

T-6 
SOUND I- F TRANS 
4.5 /4C 

L-7 
*4- TRAP 

5 MC 

A. Unmodulated R-F signal into Converter Grid by means 
22 K 

of tube shield insulated from 

base. VTVM with filter in lead 

of 22 K ohms and 5000 mmf 

connected to pic. det. load 

resistor, (R-37) 4700 ohms, 

«q---‘AAMe-11 
VT 5000T VM 

 o 

2369A 

Fig. 10-VTVM Connections 

in series with peaking coil ( L-6) from Pin 7 of 6AL5. In-

put signal level should be such that output is less than 2 

volts DC. Apply -4.5V battery bias on AGC line. 

FREQUENCY 

1. 25.2 MC 

2. 23.1 MC 

3. 25.9 MC 

4. 24.1 MC 

5. 21.7 MC 

ADJUST 

Converter plate coil on top of 
tuner for maximum dc at picture 
detector. 

1st picture I-F 
maximum dc at 
tor. 

coil (T-1) for 
picture detec-

2nd picture I-F coil (T-2) for 
maximum dc at picture detec-
tor. 

3rd picture I-F coil (T-3 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I-F trap (T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. I-F Sweep Generator into converter grid by means of 
tube shield insulated from base. 

Connect oscilloscope across R-37 (in place of VTVM). 

Apply -4.5V bias (DC) to AGC line (battery). 

Tuner should be switched to dead channel so as not 
to cause interference. 

T-7 
SOUND RATIO 
DET. TRANS. 

T-6 
SOUND I- F 
TRANS. 
4.5 MC. 

L-7 
TRAP 
4.5 MC. 

1633IC•2 769 

FRONT APRON 

T-1 
1ST PIX I- F 
23.1 MC 

T-2 
2ND PIX I- F 
25.9 MC. 

T-3 
3RD PIX I-F 
24.1 MC. 

Fig. 9- Bottom Chassis Video 

and Audio I-F Adjustments. 

22 KA. 

5000 
MMF. 

2575A 

SHIELDED CABLE 

Fig. 11- Oscilloscope Connections 

23.5 25.25 

23.0 26.2 

SCOPE 

50 % 

21.7 2710 

Fig. 12-Overall Response Curve 

Observe overall I-F response, which should be as shown 

above: A slight touch-up may be required. At no time 

should the trap coil be re-adjusted, nor should it be neces-

sary to turn any of the picture I-F coils more than 1 2 
turn of the slug. The following comments are suggestions 
only: 

ALIGNMENT PROCEDURE (Continued) 

1. The height of the 26.2 MC marker is controlled by the 
25.2 MC (Converter Plate Coil on tuner) and the 

25.9 MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and 

position of 23.5 MC) marker is controlled for the 
most part by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the 
first picture I-F (23.1 MC coil). However, it is NOT 

advisable to change the setting of the coil, due to 
its effect on sound rejection. Its adjustment should 

be avoided unless believed to be absolutely neces-
sary. 

VIDEO 

With 4.5 MC unmodulated signal from a high impedance 

source, ( 10,000 ohms in series with the generator) into 

plate of the picture detector tube (Pin 7-6AL5) and VTVM 
on picture tube grid, tune 4.5 MC trap (L-7 Top) for 

minimum response. VTVM on 0-10 V AC scale. This ad-
justment can also be made while observing a picture 

from a station. Tune trap for least 4.5 MC beat in picture. 

AUDIO I-F 
1: With signal generator set to 4.5 MC and dc VTVM 

connected to junction of R-13 and C-14, adjust sound 

take-off coil (L-13 Top) and sound I-F transformer 
slugs (T-6 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-7 Bottom) for maximum. 

3: With VTVM connected to junction of R-17, R-20 a -d 

C-18, adjust ratio detector secondary (T-7 Top) for 

cross over (zero voltage) on lowest scale. 

NOTE - If no signal generator is available, the pro-
cedure above may be followed by tuning in a station 

and using the 4.5 MC beat between picture and sound 
carrier. 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 

antenna terminals. Marker generator output to an-

tenna terminals. Oscilloscope to "test point" (Figure 13) 

on tuner; Connect 11/2  V bias to AGC line at junction 

of R-34 and C-29 on the receiver. 

R-F 
TEST 
POINT 

Fig. 13-Top Tuner Adjustments 

B. RF AND CONVERTER ADJUSTMENT. 

1 With channel selector on Channel 12, adjust C-201 

slightly favoring the Pix carrier, then adjust C-206 

and C-209 for response as in Figure 14. Picture and 

sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 

below 70% on any channels, readjust C-201, C-206, 

and C-209. Recheck all channels. 

PI X SOUND 

ie--'>-------------\ t 90 c/o 

2696 

Fig. 14-Pix & Audio Markers 

C. OSCILLATOR ADJUSTMENT. 

1. Api_ / 4.5 volts on I-F AGC line at junction of 

R-1 and C-30A. 

2. Connect oscilloscope to output of video detector. 

Place fine tuning in center of range. Check res-

ponse on all channels. Sound marker should be 

in notch and picture marker at 50%. (See Figure 

12). 

3. If markers are off, individual oscillator coil slugs 

will require adjustment. Adjust each channel slug, 

accessible through hole in front of chassis with a 

non-metallic screwdriver to bring sound marker to 

correct position. 
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MODELS 25WG-3060A, 25WG-3070A 

RADIO INFORMATION 

ALIGNMENT PROCEDURE 
RADIO 

The following is required for aligning: 
An All Wave Signal Generator Which Will Provide an '\ccurately 

Calibrated Signal at the Test Frequencies as Listed. 
Output Indicating Meter, Non-Metallic Screwdriver, Dummy Antennas 

mf, and 50 mmf. 

FREQUENCY 
SETTING 

455 KC 

455 KC 

455 KC 

1620 KC 

SIGNAL GENERATOR 

CONNECT 
GENERATOR 
OUTPUT TO 

Control Grid 
I-F 6BA6 Pin No. 1 

Control Grid 
6BE6 Pin No. 7 

1st Det. 

Control Grid 
6BE6 Pin No. 7 

Control Grid 
R-F 6BA6 Pin No. 1 

1400 KC 

1400 KC 

THROUGH 
DUMMY 
ANTENNA 

.1 mf 

.1 mf 

Volume Control Maximum all Adjustments. 
Connect Chassis to Ground Post of Signal Generator with a Short 

Heavy Lead. 
Allow Chassis and Signal Generator to "Heat Up" for Several 

Minutes. 

CONNECT GANG 

GROUND CONDENSER 
TO SETTING 

Chassis Rotor Fully Open 
Base 

Chassis Rotor Fully Open 
Base 

.1 mf Chassis 
Base 

.1 mf Chassis 
Base 

Rotor Fully Open 

Rotor Fully Open 

ADJUST 
ADJUST FOR 

2nd I.F. Pri. ( 1) Maximum 
and Sec. (2) Output 

lit I.F. Pri. (4) and Maximum 
Sec. (3) Output 

2nd I.F. Pri. ( 1) Maximum 

and Sec. (2) Output 

Control Grid 
R-F 6BA6 Pin No. 1 

External 
Antenna Terminal 

.1 mf Chassis 
Base 

50 mmf Chassis 
Base 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Oscillator C-8 Maximum 

Output 

lnterstage C-6 Maximum 
See Note B Output 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Antenna C-2 Maximum 
See Note B Output 

NOTE A—If the pointer is not at 1400 KC on the dial, reset pointer to the 1400 KC mark on the dial scale. 

NOTE B—Turn the rotor back and forth and adjust the trimmer until the peak of greatest intens.ty is obtained. 

TUBE SOCKET VOLTAGES 

Socket voltages are shown on the Bottom Socket dia-

gram at the tube socket terminals. All voltages are 

between the socket terminal and chassis ground. Plate, 

screen and cathode voltages were taken with a 1000 

ohm-per-volt meter with a 300 volt scale used for plate 

and screen voltages. Audio grid voltages were read 
with a vacuum tube volt-meter. Conditions of measure-

ment are: 

Line voltage   117 Volts AC 

Signal Input  None 

A Variation of ± 10% is usually permissible. 

10 

9 

Fig. 21— Bottom Socket Voltages 

STANDARD TUBE SOCKET SYMBOLS 

BP — BEAM FORMING PLATE HT — HEATER TAP P— PLATE 
DP — DIODE PLATE IS — INTERNAL SHIELD To—TRIODE GRID 
G — GRID K— CATHODE TP—TRIODE PLATE 
H— HEATER N— NO CONNECTION 

6BA6 
r•-•• .•••P 

2 

R-20 
30 PlAl 

4 
.05 

L-I 
mariner 

12, 
500 

Cm 

T- I 
LOOP ANTENNA 

® 
SEC ADJO SEC.ADJ. 

% C-2 
ANTENNA TRIMME 

4.2 -2612 

C-8 
05C. ADJ. 

T-2 T-3 
st I-F no I-F 

PAF. ADJ. PR!. ADJ. 

Fig. 17—Trimmer Adjustments 

DRIVE CORD REPLACEMENT 

C-6 
INTERSTACE AD./. 

6BE6 6BA6 6AV6 6A45 6X4 

KNIFE DISCONNECT 
TERMINALS 

•7•66o6A 

1 1 

TV AUDIO AUDIO PHONO THIITV AC 
INPUT AUDIO RECEPTACLE 

I 
INPUL>ii 

l'OO fel -SL rE vim , "--1  

Fig. 18—Tube Layout 

POINTER CLAMP 

DIAL POINTER CORD 

Use a new S-10X77 drive cord assembly or a new length of 

cord 48 inches long for the installation. Install the cord as 

shown in the illustration, winding three turns counterclock-

wise around the drive shaft with the turns progressing 

away from the chassis. After completing the installation 

rotate the drive shaft a few turns to take up the slack 

in the cord. 

611E6 

6 

-4 
47A 

R-5 
22 .02 
RA MF. 

C-7 

otc. eon  
L-2 130 hue. 

CR C1C 
C> C-8 

CA« 

4.7 MA 

Am. C•5 

1 .05 ME. 

T-2 

6BA6 
o ...ee". 

05 MF. 

BAND SWITCH 
CONTACT 
NUMBERING 
SYSTEM 

rem. 

T-2 

aras DOT 

.0 PI Mae 

1-41.1141 D'ire DOT 

L-2 
0.3e. LOH 

leod V41,0 
L-1 

mereesuer COIL 

Fig. 20—Radio Schematic Diagram 

8AV6 
7 

3 

GISA 

250 
M,'. 

ml» 

DIAL 
BRACKET 

DIAL 
STRING 

CONDENSER IN 
FULLY CLOSED 
POSITION 

=Ft, 

DRIVE 
SHAFT 

A2.261 

TENSION 
SPRING 

Fig. 19—Drive Cord Stringing. 

6AQ5 
curpur 

et, 
270n 

R-17 

47 RA 

C.12MMC   68 

R-11 
Is AA 

R-12 
1.9 

C•I5 
R- I3 .005 MF. 
0.5 IIEG. 

ifert4fu 

R-I4 
MEG. 

C-19 
0.1 ME 

• 
T-4 

/a 

6 X 4 

R-19 

820", 

cles 
ACME. RI I 40 MF. 
CO • )0171, 

A2 2606 A 

NOTEr J TURNS 
OF DIAL STRING 
musr BE AROUND 
UNDERCUT OF 
DRIVE SHAFT. 
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PARTS LIST 

OSCILLOSCOPE WAVEFORM PATTERNS 
The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram 
which identifies each test point. 
The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown in-

No. 1-6A15 Pie Det. Plate 
3.5V P-P 60 C.P.S. 

No. 4-6BE6 Sync Sep. 
Grid No. 1 .2V PP 60 C.P.S. 

No. 2--12AT7 Plate 
35V P-P 60 C.P.S. 
No. 2--6AH6 Grid 
8V P-P 60 C.P.S. 

No. 14-6SN7-Hor. Osc. Plate 
50V P-P 15,750 C.P.S. 

No. 9-65N7-GTA Vert. Osc. Grid 
170V P-P 60 C.P.S. 

No. 15-65N7 Nor. Osc. Grid 
48V P-P 15,750 C.P.S. 

No. 3- Pie Tube Grid 
20-100V P-P 60 C.P.S. 

No. 5-68E6 Sync Sep. Plate 

20V P-P 60 C.P.S. 

No. 11-Vert. Def. Coil 
100V P-P 60 C.P.S. 

No. 17-6806 Grid 
120V P-P 15,750 C.P.S. 

No. 6 12AT7 Phase Splitter Cathode 
18V P-P 60 C.P.S. 

No. 12-6AU6 A.G.C. 
450V P-P 15,750 C.P.S. 

No. 18-6W4 Damper Plate 
120V P-P 15,750 C.P.S. 

No. 6 - 12AT7 Phase Splitter Cathode 

18V P-P 15,750 C.P.S. 

dicates the repetition rate of the waveform, not the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes of any high 
frequency pulse will tend to be less. 

No. 7-12AT7 Phase Splitter Plate 
45V P-P 60 C.P.S. 

No. 8-6SN7-GTA-Vert. Osc. Plate 
125V P•P 60 C.P.S. 

No. 10-65N7-GTA Vert. Output Grid 
150V P-P 60 C.P.S. 

No. 13-6AL5 Phase Oct. 
18V P-P 15,750 C.P.S. 

No. 16-6SN7 Hor. Osc. Plate 
139V P-P 15,750 C.P.S. 

RADIO AND RECORD CHANGER 

Use only genuine factory tested parts to insure service jobs you can depend on and to obtain original set performance. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Ref. No. Port No. DESCRIPTION 

C- 1A I 
C-18 
C ICI 

C-2 

C-3 1 
C-5 I 
C.9 1 
C-141 

C.4 

C-131 

C-61 Part of Gang Condenser Assembly 
C-8I 

C-7 47X558 30 inmf Ceramic  .16 

C- 11A Part of 76X1 Assembly (See Miscellaneous) 
C-1181 

C-12 47X471 68 mmf Ceramic . 18 

C-15 066502 .005 mf 400 V Tubular   . 12 

C- 16A 
C•16B Part of 76X5 Assembly (See Miscellaneous) 

C-17 F66102 .001 mf 600 V Tubular  .12 

C- 18A) 20 mf 25 V 
C-188 45X381 40 mf 159 V Dry Electrolytic 1.34 

40 mf 200 V 

C-19 B66104 .1 mf 200 V Tubular  . 18 

C-20 866103 .01 mf 200 V Tubular., 17 

C.21 47X508 500 mid 500 V Ccramic  .16 

c-1 Eic 

Selling 
Price 

CAPACITORS 

14A213 Gang Condenser Assembly   2.16 

17A235 2-24 mmf Trimmer  .22 

(166503 0.5 ref 200 V Tubular. .16 

B66203 0.2 mf 200 V Tubular  .12 

RESISTORS 
Ohms Watts 

R-1 884101 100 0.5 Carbon  .08 

R-2 1385104 100 K 0.5 Carbon  .06 

R-3 884563 56 K 0.5 Carbon  .08 

R-4 885470 47 0.5 Carbon  .06 

R-5 885223 22 K 0.5 Carbon.. .06 

R.6 884472 4.7 K 0.5 Carbon  .08 

R-7 884471 470 0.5 Carbon  .09 

R-8 B85225 2.2 Meg. 0.5 Carbon  .06 

R-9 Part of 76X1 Assembly (See Miscellaneous) 

R.19 884274 270 K 0.5 Carbon .. .08 

R-11 1184153 15 K 0.5 Carbon  .08 

R-12 C85182 1.8 K 1.0 Carbon  .08 

R-13 36X372 .5 Meg. Volume Control  .74 

R-14 885106 10 Mcg. 0.5 Carbon   06 

R.15A1 

R- 15B1 

R-16 40X310 500 K Tone Control .48 

R-17 1385473 47 K 0.5 Carbon  .06 

R-18 884271 270 0.5 Carbon  .08 

R-19 084821 820 2.0 Carbon  .16 

R-20 1984303 30 K 0.5 Carbon   .08 

Part of 76X5 Assembly (See Miscellaneous) 

Ref. No. Port No. DESCRIPTION 
Selling 
Price 

TRANSFORMERS AND COILS 

L-1 9A2283 R. F. Interstage Coil   .88 

L-2 9A2113 Oxillator Coil   .30 

T-1 9A?114 "8" Range Loop Antenna   1.30 

T-2 9A2112 1st I. F. Transformer   .94 

T.3 9A2063 2nd I. F. Transformer   .94 

T-4 51X134 Output transformer   1.50 

T..9 53X291 Power Transformer   5.52 

DIAL AND DRIVE ASSEMBLY 

9-10X77 Drive Card As:embly   .12 

15X251 Pointer   .10 

25X1616 Dai Bracket   .90 

58X764 Dial Glass   .82 

26X524 Drive Shaft   52 

28X113 Drive Cord Spring   .02 

7A199 Pilot Light Socket Assembly . 1Radio   .28 
7A103 No. 47 Pilot Light Bulb ....!Chassis   . 16 

19X192 "C" Washer (Mtg. Drive Shaft)   .02 

12A477 

10A759 

10A766 

4X1162 

2A403 Band Switch   1.12 

13X546 Line Cord and Plug Assembly ..54 

3A426 Tube Socket   .12 

3A458 Tube Socket   .12 

32X403 Tube Shield   .06 

6A307 TV-AC Receptac1e   .16 

30X560 Line Cord Clamp   .06 

36305 Phono, TV Audio Socket   .06 

76X1 Capacitor- Resistor Combination   .24 

76X5 Capacitor- Resistor Combination   .40 

7A233 Pilot Light Socket Assembly   .40 
7A32 No. 51 Pilot Light Bulb....T Cabinet .... 10 

7A230 Jewel, Pilot Light   I   .14 

MISCELLANEOUS 

8" P.M. Speaker 

Knobs (Mali.)   

Knobs (Blonde)   

Escutcheon   

5.60 

.16 

.14 

.94 

TYPE V-28M 89 RECORD CHANGER PARTS 

See Note Motor Assembly, 60 cycles 
105-125 Volts AC   1 

V-259313 Pickup Arm   1 1.20 

P-77 ,/ Crystal Cartridge. & blccdles ( Use 60H17) 1 8.50 

85-16 Needle, Regular ( Use 61H2)   1 .98 

85-18 Needle, Microgroove, Red ( Use 61H13)   1 1.50 

NOTE - Speedy part number stamped on motor assembly. 
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MODELS 25WG-3060A, 25WG-3070A 

TELEVISION PARTS LIST 
21" METAL RECTANGULAR PIX TUBE 

Use only genuine factory tested parts to insure service jobs you con depend on and to obtain original set performance. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
NOTICE: There is a model number label on the chassis. This label identifies the receiver as 
to chassis and issue letter. When ordering ports or writing, give complete model number. 

Ref. No. 
Selling 

Port No. Description Price 

C-1 
C-3 
C-4 
C-5 
C-18 
-C-32 
C-35 
C-42 
C-43 • 
C-44 
C-45 
C-50 
C-551 
C-581 
C-741 

C-2A 1 
C-2B 1 
C-3 0A 80X3I 

C-30 81 

C-6 

C-7 

C-8 

C-9 

C-10 

C-111 
C-121 

C-131 
C-15 } 
C-171 

C- I41 
C-66) 

C-16 

CAPACITORS 

80X1 1000 mmf 

C-191 
C-72 f 
C-20 

C-56-1 
C-81 

C-521 
C-57 f 

C-51 
C-731 
C-79I 

C-27A1 20 mf 400 V 
45X392 Dry Electrolytic 1.50 

C-27B1 10 mf 400 V 

C-291 
C-31 } RCPIOM2224M .22 mf 200 V Tubular  .28 
C-6Il 

C-33 45X361 4 mf 100 W.V. Dry Electrolytic .60 

C-34 47X568 360 mmf 500 V Molded Mica   . 12 

C-37 RCP10M2104M . 1 mf 200 V Tubular  . 18 

C-381 
C-77 } RCP10M4104M .1 mf 400 V Tubular  .22 
C-80! 
C-39 RCPIOM6153M .015 mf 600 V Tubular  . 18 

C-401 
C-68 f 
C-46A1 
C-46 8 f 

1000 mmf 

47X603 47 mmf 

Part of T-3 

47X562 5 mmf 

47X584 1.5 mmf 

Part of L-13 

Port of T-6 

47X507 5000 mmf 

47X604 100 mmf 

Port of T-7 

45X378 5 mf 

47X525 470 mmf 

Ceromic  . 12 

Dual Ceramic  . 18 

500 V Ceramic  . 12 

500 V Ceramic  .48 

Composition   .06 

Ceramic  . 18 

500 V Ceramic  . 12 

25W.V. 

500 V. 

RCP10M4472M .0047 mf 400 V 

RCP10M4103M .01 mf 

Dry Electrolytic 

Molded Mica. 

Tubular  

.58 

.16 

.16 

400 V Tubular . 16 

RCPIOM4473M .047 mf 400 V Tubular  . 18 

C-47A 
C-47131 
C-49A1 
C-4913( 

RCP10M6473M .047 mf 

76X8 .01 mf 

45X391 

45X390 

80 mf 
100 rrif 
80 mf 
60 mf 

400 V 
50 V 
400 V 
400 V 

600 V Tubular  .22 

Dual Ceramic  .26 

Dry Electrolytic 2.22 

Dry Electrolytic 2.68 

Ref. No. Part No. Description 
Selling 
Price 

C-53A 
C-53B 
C-53C1 

C-541 
C-601 
C-59 RCM20A271K 270 mmf 

C-62 RCP10M2473M .047 mf 

C-63 RCM2013431K 430 mmf 

C-64 47X570 330 mmf 

C-65 RCM20A221K 220 mmf 

C-671 
C-701 

C-69 

CAPACITORS-Continued 

Part of 76X7 ( See Miscellaneous) 

47X543 4700 mmf 

RCPI OMM 04M .1 mf 

RCPIOM6103M .01 mf 

C-71 45X393 30 mf 

C-75 47X560 500 mmf 

C-76 47X598 56 mmf 

C-78 RCPIOM4154M . 15 mf 

R-1 

R-21 
R-5) 

R-3 1 
R-6 1 
R-12} 885102 1 K 
R-161 
R-301 

R-41 
R-71 

R-8 

R-9 
R-42( 

R-10 Port of L-5 

R-111 
884101 100 

R-441 

R-13 884563 56 K 

R.141 
R-41 } 884333 33 K 
R-801 

R-15 
R-24 
R-36 
R-74 

R-17 

R-181 
R-19} B84223 22 K 

R-861 

R-201 
R-651-

R-22 

R-25 

R-311 
R-32 I 

500 V Molded Mica .52 

500 V Molded Mica .06 

200 V Tubular  . 18 

500 V Molded Mica . 18 

500 V Molded Mica . 14 

500 V Molded Mico .16 

600 V Tubular  .30 

600 V Tubular  . 18 

400 V Dry Electrolytic 1.06 

20 K.V. Ceramic  1.20 

1500 V Ceramic  .20 

400 V Tubular  .24 

RESISTORS 

Ohms 

B83822 8.2 K 

B83470 47 

883223 22 K 

B84181 180 

884152 1.5 K 

884104 100 K 

Watts 

0.5 Carbon  . 10 

0.5 Carbon  .10 

0.5 Carbon  .06 

0.5 Carbon  . 10 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

884271 270 0.5 Carbon  .08 

0.5 Carbon  .08 

884683 68 K 0.5 Carbon  .08 

40X367 1.5 K Contrast Control .66 

40X333 500 K Brightness Control .52 

885151 150 0.5 Carbon  .06 

21" METAL RECTANGULAR PIX TUBE 

Ref. No. Part No. Description 
Selling 
Price 

RESISTORS-Continued 

R-33 B84275 
R-34 I 
R-1001 
R-35 883334 330 K 
R-37 B83472 4.7 K 

R-38 1 
R-63 B84473 47 K 
R 1031 
R-39 40X363 
R-40 Part of 
R-43 I 
R-501 
R-46 Part of 
R-47 C83472 
R-49 40X368 
R-51 40X334 
R- 52I 

885104 
R-841 
R-53 B85472 
R-54 40X364 
R-55 B84222 
R-56 B85274 
R-57 43X273 
R-58 43X277 
R-59 43X272 
R-60 C84562 
R-61 884274 
R-621 
R-82I 
R-641 
R-921 
R-66 884824 820 K 
R-671 
R-701 883222 2.2 K 
R-96I 
R-68 A! 
R-6881 
R-68C I 
R-69 
R-73 
R-751 
R-831 
R-76 
R-771 
R-78 

R-79 C83562 5.6 K 

R-81 883224 220 K 

R-85 B84821 820 

R-871 
R-93I 
R-88 

R-89 

R-90 

R-91 

R-94 

R-95 

R-97 

R-98 1 
R- I07 

R.99 

R-101 

R 102 

R-104 

R-105 

R-106 

R-108 

R-109 

R-110 

884474 

7.5 meg. 
L-9 

Watts 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  . 10 
0.5 Carbon  . 10 

0.5 Carbon  .08 

Sync Stability Control . 48 

884105 1.0 meg. 0.5 Carbon  . 12 

L-10 
4.7 K 0.5 Carbon  .12 
4 K Vertical Linearity Control .42 
1.0 meg. Vertical Hold Control .52 

100 K 0.5 Carbon  .06 

47 K 
2.5 meg. 
2.2 K 
270 K 
330 
2 K 
10 K 
5.6 K 
270 K 

884155 1.5 meg. 

884103 

Ohms 

2.7 meg. 

470 K 

10 K 

0.5 Carbon  .06 
Height Control .42 

0.5 Carbon  .08 
0.5 Carbon  .06 

10.0 Wirewound.   .48 
15.0 Wirewound   .60 

5.0 Wirewound   .50 
1.0 Carbon  . 10 
0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  . 10 

Part of 76X7 (See Miscellaneous) 

884332 3.3 K 
885475 4.7 meg. 

B85474 470 K 

1384273 27 K 

C84682 6.8 K 

884225 2.2 meg. 

B84184 180 K 

40X331 150 K 

884125 1.2 meg 

C84102 1 K 

40X361 50 K 

D84682 6.8 K 

883154 150 K 

884561 560 

884562 5.6 K 

D84101 100 

43X276 12 K 

43X239 5.1 

C85105 1.0 meg. 

1385102 1 K 

40X364 2.5 meg. 

43X274 7.5 K 

D85104 100 K 

0.5 Carbon  .08 
0.5 Carbon  .06 

0.5 Carbon  .06 

0.5 Carbon  .08 

0.5 Carbon  . 10 

1.0 Carbon  . 12 

0.5 Carbon  . 10 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  

Horizontal Drive Control 

0.5 Carbon  

1.0 Carbon  

Horizontal Hold Control 

2.0 Carbon  

0.5 Carbon  

.08 

.44 

.08 

10 

.52 

.16 

.10 

0.5 Carbon  .08 

0.5 Carbon  

2.0 Carbon  

5.0 Wirewound . 

0.5 Wirewound 

1.0 Carbon  

0.5 Carbon  

A.G.C. Control 

10.0 Wirewound 

2.0 Carbon  

.08 

.16 

.62 

.24 

.08 

.06 

.42 

.64 

.12 

Ref. No. Port No. Description 
Selling 
Price 

MISCELLANEOUS 
2A426 Centering Device   .70 
76X7 Multiple Resistor Capacitor Assembly  .54 
9A2274 Deflection Yoke Assembly   7.12 

2A407 Ion Trap Magnet   .50 
4A408 Antenna Terminal Strip   .24 
3A427 Tube Socket Miniature   .16 
3A458 Tube Socket 6CB6 6AU6-6AL5   .12 
3A463 Tube Socket, 12AT7   .24 
3A303 Tube Socket, 5U4   .12 
3A464 Tube Socket 6806-65N7   .10 
3A445 Tube Socket, 6W4   .16 
3A466 Tube Socket, 1B3   .36 
3A470 Tube Socket, Octal   .10 
13X817 Pix Tube Socket   .58 

  .12 
-Channel Selector 

.10 
32X403 Tube Shield ( 3A458 Socket)   .06 
32X405 Tube Shield ( 3A463 Socket)   .12 
S-6A1 Anode Connector & Lead Assembly   .30 
25X1828 Bracket, Pix Tube Rear Mtg.   1.14 
8X227 Collar Pix Tube Rear Mtg.   .34 
S-25X85 Tube Mtg. Strap Assembly   .52 
S-34X19 Tube Cover and Power Cord Assembly   1.36 
4X1157 Pix Tube Mtg. Ring   3.58 
6X73 Rubber Grommet (6806 Plate Lead) .. .. ..... .04 
25X1815 Bracket, Tube Front Support (R.H.)   .64 
25X1816 Bracket, Tube Front Support (L.H.)   .64 
16X146 Fuse Holder   .16 
16X147-3 Fuse 4 10 Amp 125-250 V   .22 
17X174 Pix Crystal   .1   6.48 
4X1200 Pix Mask   1 Models .. 3.00 
14X485 Ventilator Grille   I 3060 & .. . 18 
S- 14X67 Cabinet Back Assembly   I 3070 . .. 2.50 
S- 4X28-1 Escutcheon Assembly (Control Panel)  -1 2.10 
10A820-1 Knob ( Fine Tuning)   I .90 
10A821-2 Knob ( Contrast)   1 Model .. . 22 
10A812-2 Knob (Contrast)   1 3060 ... .48 
10A812-1 Knob (Channel Selector)   I .72 

S-4X28-2 Escutcheon Assembly ( Control Panel) . 1   2.10 
10A820-2 Knob ( Fine Tuning)   I .34 
10A821-5 Knob ( Contrast)   1' Model .. .22 
10A812-7 Knob ( Contrast)   I 3070 . .. .48 
10A812-3 Knob (Channel Selector)   I .84 

7A240 
7A32 

L-11 
L-21 
L-31 
L-41 
1-81 
L-5 
L-6 
L-7 
L-9 
L-10 
L-11 
L-121 
L-17( 
L-13 
1-14 
1.-15 
L-16 
L-18 
T-11 
T-21 
T-3 
T-4 
T-5 
T-6 
T-7 
T-9 
T-10 

Pilot Light Socket Assy 
No. 51 Pilot Light Bulb 

TRANSFORMERS AND COILS 

9A2033 R.F. Heater Choke   .12 

9A1979 Pcaking Coil ( 36 uh)   .30 

36A10 Peaking Coil (60 uh)   .24 
36All Peaking Coil ( 500 uh)   .28 
9A2074 4.5 MC Trap   .36 
36A16 Peaking Coil ( 80 uh)   .28 
36Al2 Peaking Coil ( 160 uh)   .24 
36A2 Peaking Coil ( 190 uh)   .30 

Part of Deflection Coils 

9A2168 Sound Take Off Coil   .66 
9A2096 Horizontal Frequency Control   .66 
9A2183 Width Control   .96 
9A2262 Horizontal Linearity Control  46 
52X90 Filter Choke   2.22 

9A2230 1st and 2nd P.I.F. Transformer   .44 

9A2226 3rd P.I.F. Transformer   1.06 
54X8 Vertical Osc. Transformer   1.42 
51X156 Vertical Output Transformer   3.04 
9A2170 Sound I.F. Transformer   .94 
9A2269 Sound Ratio Det. Transformer   1.66 
53X330 Horizontal Output Transformer   7.20 
53X324 Power Transformer   14.98 
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TUNER ASSEMBLY PARTS LIST 
CAPACITORS 

Ref. Ne. Part No. Capacity 

C-201 

C-202 

C-203 

C-2041 
C-2121 

C-2051 
C-2071 

C-2061 
C-2091 

31B-207 3-9 mmf 

CD8C3R6C 3.6 mmf 

C D8C 1RSM 1.5 mmf 

CD8X102Z 1000 mmf 

Tolerance 

Trimmer 

4: . 25 mmf 

20% 

CD8Q470K 47 mmf ± 10% 

318-206 0.5-3 mmf Trimmers 

C-208 CD8U050C 5 mmf ±5% 

C-210 CD1OCIOOK 10 mmf 4" 10% 

C-211 Part of Fine Tuning Assembly 

C-2I3 CD8C6R8C 6.8 mmf -1-- . 25 mmf 

C-214 13D-055 120 mmf 4- 10% 

C-2151 
C-2161 
C-2171 13D.153 800 mmf Minimum 
C-218I 

C-219 13D-196 800 mmf Minimum 

RESISTORS 

Ref. Ne. Part Ne. Ohms Teleran« Wefts 

R-201 12A-004 15 K 4'10% 0.5 

R-202 12A-039 47 K ± 20% 0.5 

R-203 12A-094 100k 4110% 0.5 

R-204 12A-166 100 K ±5% 03 

R-205 12A-167 160 K ±5% 0.5 

R-206 12A-183 1500 4. 10% 0.5 

R 207} 
R 209 12A-040 10 K 6:10% 0.5 
R 210J 

8208 208 12A-041 220 K 20% 0.5 

COILS AND CHOKES 
Part Ne. Deser;ptien Channel 

Cede No. 

9A2278-1 Antenna Coil 2-Q  

9A2278-2 Antenna Coil 3-0  

9A2278-3 Antenna Coil 4-Q  

9A2278-4 Antenna Coil 5-Q  

9A2278.5 Antenna Coil 6-Q  

9A2278-6 Antenna Coil 7-Q  

9A2278-7 Antenna Coil 8-Q  

9A2278-8 Antenna Coil 9-Q  

9A2278-9 Antenna Coil 10-Q  

9A2278-10 Antenna Coil 11-Q 

9A2278-11 Antenna Coil 12-Q 

9A2278-12 Antenna Coil 13-Q  

9A2279-1 Oscillator Coil 24)  

9A2279-2 Oscillator Coil 3-Q  

9A2279-3 Oscillator Coil 4-Q  

9A2279-4 Oscillator Coil 5-Q  

9A2279-5 Oscillator Coil 6-Q  

9A2279.6 Oscillator Coil 7-Q  

9A2279.7 Oscillator Coil 8-Q  

9A2279-8 Oscillator Coil 9-Q  

9A2279-9 Oscillator Coil 10-0  

9A2279-10 Oscillator Coil 11-0  

9A2279.11 Oscillator Coil 12-Q  

9A2279-12 Oscillator Coil 13-Q  

1-52 318-296 Choke, Cathode   

L-53 34A-546 Choke, R-F Filament   

1-57 34A575 Choke, Oscillator Filament 

L-58 318-295 Choke, Mixer Plate 

159 31A-078 Converter Plate Coil   

1-60 318-239 Choke, Coil   
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MODEL 

3SWG-306013 (MAHOGANY) 
MODEL 

35WG-30708 (OAK) 

SUPPLEMENTARY MANUAL 

Models 35WG-3060B and 35WG-3070B are identical to 

models 25WG-3060A and 25WG-3070A except for a 

change in the V-18 damper tube from a 6W4-GT to a 

6AX4-GT and a change in value of resistors R-82 and R-90 

from 1.5 megohm and 1.2 megohm respectively to 1.8 

megohm. The part number of the resistor is B84185. 

TURRET seercH SETTING'\ • 
8BQ7 SELECTS cons cop 
OR CARAMEL DESIRED 

6 BZ7 
R-F AMP C•203 

Laz 
(204 

R-202 C105 
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o00 160 
R 

SERVICE INFORMATION 

UHF strips may be inserted into the tuner of this receivcr 

without removing the chassis from the cabinet. Turn the 

cabinet upside down on top of a clean sheet of paper or 

cloth to avoid marring the finish of the cabinet. You will 

note an opening in the cabinet located directly below the 

tuner. Remove the protective cover from the opening and 

take off the tuner bottom cover. The tuner is now accessible 

for the removal of any VHF strip and the addition of any 

UHF strip. After the UHF strip has been inserted into the 

tuner, the bottom cover on the tuner and the protective 

cover on the cabinet have been replaced, turn the cabinet 

right side up. 

Because of the addition of the UHF strip, an adjustment 
of the R-F oscillator will be necessary. Remove the chorine' 

selector and fine tuning knobs from the tuning shaft end 

proceed as follows: 

1. Set channel selector to receive the desired UHF 

station. 
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2. Set fine tuning control in center of its range. 

3. Through the clearance hole in the cabinet adju,i 

the oscillator slug with a bakelite type screwdriver 

for best picture resolution. 

4. Repeat steps 1, 2 and 3 on all channels used. 
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MODELS 3171A&B 

IMPORTANT 
Issue "A" &"B" Series of Models 3171 & 3173 are identi-
cal except for a few minor changes in cabinet construction 
and design. For differences between the "A" & "B" models, 
see the parts list section. 

ELECTRICAL SPECIFICATIONS 

Power Supply  105-125 Volts AC 
60 Cycles Only 

Power Consumption 210 Watts 

Power Output  2.4 Watts (Max.) 
1.8 Watts (10% Distortion) 

Tuning Ranges  VHF - Channels 2 thru 13 
UHF - Channels 14 thru 83 

Antenna Input Imp.   300 Ohms Balanced 

Intermediate Frequencies  Picture 26.20 MC 
Sound 21.70 MC 

I-F (UHF Position Only) Picture 121.75 
Sound 126.25 

Intercarrier Sound System  4.5 MC 

Loud Speaker See Parts List 

Voice Coil Imp. .. , . 3.2 Ohms 400 Cycles 

TUBE COMPLEMENT 
Symbol Type 

VHF Tuner. .. 6J6 

*VHF Tuner. .. 6BQ7 

UHF Tuner...6AF4 

UHF Tuner ... 1N72 or 

1N82 
4115A 

Function 

R-F Osc. and Mixer 

R-F Amplifier 

R-F Osc. 

Crystal Mixer 

PAGE 

SPECIFICATIONS   . 27 
TOP VIEW - TUBE LAYOUT.   . 28 
TRIMMER LOCATIONS  

TROUBLESHOOTING   

VOLTAGE MEASUREMENTS   

WAVEFORMS .  

MODELS 3173A&B 

31 
30 
30 
33 

TUBE COMPLEMENT (Continued) 
Symbol Type Function 

V-1  6CB6 1st Pix I-F Amplifier 

V-2  6CB6 2nd Pix I-F Amplifier 

V-3  6CB6 3rd Pix I-F Amplifier 
V-4 A & B. .. . 6AL5 Pix Det. and DC Restorer 

V-5 A & B... . 12AT7 1st Video Amp. and Phase 
Splitter 

V-6  6AH6 Video Output 

V-7  6BE6 Sync. Separator 
V-8  6SN7-GTA Vertical Osc. & Vertical 

Output 

V-9  6AU6 Automatic Gain Control 

V-10 6AU6 1st Audio I-F 

V-11 6AU6 2nd Audio I-F 

V-12 6AL5 Ratio Detector 
V-13 6AV6 1st Audio Amplifier 

V-14 6AQ5 Audio Output 

V-15 6AL5 Phase Detector 

V-16 65117-GTA Horizontal Oscillator 

V-17 68Q6-GT Horizontal Output 

V-18 6AX4-GT Damper 

V-19 183-GT High Voltage Rectifier 

V-20 & V-22 .5U4-G Low Voltage Rectifier 

V-21 21MP4 Picture Tube 21" Metal 
Rectangular (Electrostatic) 

*For replacement purposes a 6BZ7 tube may be used in 

place of a 6607 tube. 

Channel 
Number 

RADIO FREQUENCY RANGES 

Channel Picture Sound Channel Channel Picture Sound 
Frequency Carrier Carrier Number Frequency Carrier Carrier 

Mc Frequency Frequency Mc Frequency Frequency 
Mc Mc Mc Mc 

2 54-60 55.25 59.75 43 644-650 645.25 649.75 

3 60-66 61.25 65.75 44 650-656 651.25 655.75 

4 66-72 67.25 71.75 45 656-662 657.25 661.75 

5 76-82 77.25 81.75 46 662-668 663.25 667.75 

6 82-88 83.25 87.75 47 668-674 669.25 673.75 

7 174-180 175.25 179.75 48 674-680 675.25 679.75 

8 180-186 181.25 185.75 49 680-686 681.25 685.75 

9 186-192 187.25 191.75 50 686-692 687.25 691.75 

10 192-198 193.25 197.75 51 692-698 693.25 697.75 

11 198-204 199.25 203.75 52 698-704 699.25 703.75 

12 204-210 205.25 209.75 53 704-710 705.25 709.75 

13 210-216 211.25 215.75 54 710-716 711.25 715.75 

14 470-476 471.25 475.75 55 716-722 717.25 721.75 

15 476-482 477.25 481.75 56 722-728 723.25 727.75 

16 482-488 483.25 487.75 57 728-734 729.25 733.75 

17 488-494 489.25 493.75 58 734-740 735.25 739.75 

18 494-500 495.25 499.75 59 740-746 741.25 745.75 

19 500-506 501.25 505.75 60 746-752 747.25 751.75 

20 506-512 507.25 511.75 61 752-758 753.25 757.75 

21 512-518 513.25 517.75 62 758-764 759.25 763.75 

22 518-524 519.25 523.75 63 764-770 765.25 769.75 

23 524-530 525.25 529.75 64 770-776 771.25 775.75 

24 530-536 531.25 535.75 65 776-782 777.25 781.75 

25 536-542 537.25 541.75 66 782-788 783.25 787.75 

26 542-548 543.25 547.75 67 788-794 789.25 793.75 

27 548-554 549.25 553.75 68 794-800 795.25 799.75 

28 554-560 555.25 559.75 69 800-806 801.25 805.75 

29 560-566 561.25 565.75 70 806-812 807.25 811.75 

30 566-572 567.25 571.75 71 812-818 813.25 817.75 

31 572-578 573.25 577.75 72 818-824 819.25 823.75 

32 578-584 579.25 583.75 73 824-830 825.25 829.75 

33 584-590 585.25 589.75 74 830-836 831.25 835.75 

34 590-596 591.25 595.75 75 836-842 837.25 841.75 

35 596-602 597.25 601.75 76 842-848 843.25 847.75 

36 602-608 603.25 607.75 77 848-854 849.25 853.75 

37 608-614 609.25 613.75 78 854-860 855.25 859.75 

38 614-620 615.25 619.75 79 860-866 861.25 865.75 

39 620-626 621.25 625.75 80 866-872 867.25 871.75 

40 626-632 627.25 631.75 81 872-878 873.25 877.75 

41 632-638 633.25 637.75 82 878-884 879.25 883.75 

42 638-644 639.25 643.75 83 884-890 885.25 889.75 
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MODELS 35WG-3171A, -3171B, - 3173A, -3173B 
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Fig. 1— Tube Layout. 
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QUALIFIED SERVICEMAN. 
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RECEIVER LOCATION — Advise the owner as to the proper 

location for the television receiver. The following may be 

used as a guide: 

1. Choose an area in the home where sunlight or light 

from lamps does not strike the face of the picture 

tube and cause glare. 

2. Remember the necessity of an electrical outlet and 

the location of the point at which the antenna leads 

enter the room. 

3. The receiver should be placed a short distance from 

the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 

6AU6 
.er 

6AU6 
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14,0•0 0,0,1 

6AL 5 
Ot , 

"G—.7; MO •UO. 
AU6 

S.ELD 
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,141 65N7—GTA 
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for operation and comfortable viewing from all 

angles. 

ANTENNA — This receiver has been designed to use an an-

tenna with a 300 ohm balanced transmission line. This line 

must be as short as possible because the longer the line the 

greater the chances are for picking up electrical disturb-

ances. Stand-off insulation should Ie used to keep the line 

away from the mast, metal or walls. Twist this line about 

one turn per foot throughout the line to cancel out direct 

signal and or noise pickup by the transmission line. It 

should also be securely anchored in place so that a 

change in weather will not affect its position. 

HIGH VOLTAGE WARNING 

This television receiver contains high voltages which are dangerous to life. Never operate or service 

the receiver outside of the cabinet or with the covers removed until all the safety precautions necessary 

for working with high voltage equipment have been observed. 

PICTURE TUBE 

HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves must be worn by individuals while handling the picture 

or installing the picture tube into the receiver. 

The picture tube encloses a high vacuum and due to the large surface area, is subjected to very 

air pressure. Therefore, care should be taken not to bump or scratch the picture tube accidentally 

may cause the tube to implode resulting in damage to property or injury to an individual. 

 // 

REMOVE 4 SCREWS AND CLEAT FROM FRONT 
OF CABINET FOR REMOVAL OF PICTURE 
TUBE GLASS 

CONTRAST VARIES PICTURE CONTRAS LIGHT OR SARI 
OFF- ON VOLUME TURNS SET ON AND OFF ALSO ADJUSTS SOUND VOLUME 

NOTE — In some receivers it may be necessary to 

20 25 "i0 40 'el 65 
GA Ç ROUEN 

CONTROL PANEL COVER 
OPENED 

remove 5 screws and cleat from under top edge of cabinet for the removal of picture tube glass. 

Fig. 2— Front Panel Controls 

HORIZONTAL TONE 
HOLD 

BRIGHTNESS VERTICAL 
HOLD 

843 

VHF FINE TUNING AND 
UHF TUNING 

u. 

TUNING 
1. To turn the television receiver on, turn the OFF-ON 

VOLUME control clockwise until a click is heard. Allow 
approximately 30 seconds for the tubes to warm up. 

2. Turn the STATION SELECTOR control to the desired 
channel. This control may be turned in either direction. 

3. Turn the CONTRAST control clockwise until activity 
or definite form is noted on the screen. 

4. Adjust the FINE TUNING control for clearest picture 
and the VOLUME control for desired volume. 

PROCEDURE 
5. To turn off the receiver, turn only the OFF-ON VOLUME 

control counterclockwise until a click is heard. 
6. TONE CONTROL — When this Control is turned clock-

wise, the high notes will predominate and when turned 
counterclockwise, a deep bass effect will result. 

7. In localities where UHF programs are available, turn 
the STATION SELECTOR control to the UHF position 
and tune in the desired station with the UHF Tuning 
Control. The dial scale is calibrated in channel num-
bers and covers the entire UHF range of channels 
14 through 83. 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 
There are four controls at the front of the chassis which 
are accessible when the hinged contiol panel is pulled 
downward. See illustration Figure 2. These controls 
are pre-set at the factory and may occasionally need 
adjustment due to aging of the components in the re-
ceiver and the fluctuating line voltages in different areas. 

If any adjustments are necessary follow the instructions 
under "Controls and Functions." 

IMPORTANT — Be sure that the FINE TUNING control has 
been set for the clearest picture before adjusting any 
controls. 

CONTROLS AND FUNCTIONS 
HORIZONTAL HOLD—Stops horizontal movement (diag-
onal bars.) 

TONE—Adjusts for tonal quality bass or treble. 

BRIGHTNESS— Adjusts for desired picture brilliance. 

VERTICAL HOLD—Stops upward or downward picture move-
ment 

PICTURE TUBE SAFETY GLASS 
tube PICTURE TUBE SAFETY GLASS — It will be necessary to clean 

the picture tube safety glass and the face of the picture 
tube occasionally. Remove the screws and cleat as out-

hi,h lined in the illustration. Insert your fingers into the opening 
at the center of the frame and carefully lift up and pull 

as it out the safety glass, Clean the safety glass and the face 
of the picture tube with a soft lint-free cloth dampened 
with water or mild soapsuds. 

For models that have the cleat and screws at the top of 

the cabinet the following caution must be observed. 

CAUTION — UPON REMOVAL OF THE LAST SCREW AND 

THE CLEAT THE GLASS MAY FALL FORWARD. SUPPORT 

THE GLASS WITH ONE HAND AS YOU LIFT IT GENTLY 

FROM THE CABINET. 
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®REMOVE PICTURE TUBE SUPPORT BRACKET FROM TUBE MOUNTING 
RING. LIFT TUBE SLIGHTLY FROM LOWER CRADLE BRACKETS 
IN FRONT THEN REMOVE TUBE FROM SUPPORT BRACKET. 

WARNING — Before handling the picture tube, it will be 
necessary to remove the static charge. In receivers with 
glass picture tubes, ground the anode lead to chassis, 
and insert an insulated wire from the well in the tube 
to chassis. In receivers with metal picture tubes, remove 
the static charge by grounding an insulated wire from 
the chassis to the metal portion of the tube. 
PICTURE TUBE REPLACEMENT — To replace the picture tube 
it is necessary to remove the chassis from the cabinet. 
This may be accomplished in the following manner: 

1. Remove the front panel control knobs by pulling them 
straight from their shafts. 

2. Remove the cabinet back. 

3. Disconnect the leads from the speaker, remove the 
antenna terminal boards at the rear of the cabinet and 
then the five chassis mounting bolts. Pull chassis CARE-
FULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined in the 
illustration. To install a new picture tube, reverse the 
procedure making sure that the picture tube fits close 
against the picture tube cushion. If the picture tube 
sticks or fails to slip into place smoothly, investigate 
and remove the source of the trouble. Never force 
the tube. It is important that all the clips and shims 
used in mounting the tube be replaced, otherwise 
difficulty may be encountered when horizontal or 
vertical centering is required. 

FRONT OF CHASSIS 
(Accessible After Opening Front Panel Control Cover) 
Horizontal Hold  R-94 

Fig. 3—Removal of Picture Tube 
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IN PICTURE TUBE 
BAND CLAMP 

11331.24Si 

Brightness   R-25 
Vertical Hold  R-51 
Tone  R-72 

NON-OPERATING CONTROLS 

REAR OF CHASSIS 

Horizontal Centering   Centering 
Vertical Centering   Ç Device 
Ion Trap Magnet  See paragraph, 
Deflection Yoke  Wing Screw 

L-15 
L-16 
R-89 
L-14 
R-49 
R-54 
R-39 

R-108 

Width   
Horizontal Linearity   
Horizontal Drive   
Horizontal Freluency.   
Vertical Lineority.   
Height ...., 
Sync Stability ..   
AGC Threshold Control 

R.I08 

AGC 
THRESHOLD CONTROL 

P•54 

HE 
CONT ROL 

liC,•••• 

FUSE 

R•19 R.39 

VERT SYNC 
LIN STABILITY 

Fig. 4—Adjustments Rear of Chassis 

UN TRAP MAGNET ADJUSTMENT—The :on trap magnet should 
)e positioned close to the base of the tube with the magnet 
pf the ion trap on the side where the electron gun is 
pearest the glass neck of the picture tube. From this position 
adjust the magnet by moving it back and forth and at the 
same time rotating it slightly around the neck of the pic-
'ure tube until the brightest raster is obtained on the 
picture screen. Reduce the brightness control setting until 
the raster is slightly above average brilliance. Readjust the 
.on trap magnet for maximum raster brilliance and best 
focus. MAXIMUM RASTER BRILLIANCE AND BEST FOCUS 
OCCUR AT THE SAME POINT. Do not sacrifice brilliance 
for best focus. The ion trap magnet adjustment is a very 
:ritical one especially with the electrostatic type zero focus 
picture tube. Consequently, great care should be taken 
o make sure that the ion trap magnet is correctly adjusted. 

DEFLECTION YOKE ADJUSTMENT — If the lines of the raster 
are not horizontal or squared with the picture mask, rotate 
:he deflection yoke until this condition is obtained. Tighten 
:he yoke adjustment wing screw. 

CENTERING ADJUSTMENT — If horizontal or vertical centering 
is required, adjust each ring in the centering device until 
proper centering is obtained. If a clamp type centering de-
vice is used, rotate the device to the left or right and turn 
the knob located at the top of the device until the picture 
s centered correctly. 

PICTURE ADJUSTMENT — For further adjustments, obtain a 
test pattern on the receiver. Turn on receiver and follow 
tuning procedure on page . 8.When a test pattern is ob-
tained it may be necessary to slightly re-adjust the 
fine tuning control for clearest picture. 

ADJUSTMENT OF AGC THRESHOLD CONTROL — Tune the re-
ceiver to the strongest station in the area in which the re-
ceiver will be used. While observing the picture and listen-
ing to the sound, turn the control clockwise until signs of 
overloading (buzz in sound, washed-out picture) appear. 
Then turn the control a few degrees counter-clockwise 
from the point at which overloading occurs. (The stronger 
the signal input, the more counter-clockwise this setting 
will be.) In areas where the strongest signal does not ex-
ceed 10,000 uy the setting will usually be maximum 
clockwise. With the control set correctly, the AGC will 
automatically adjust the bias on the R.F. and I.F. ampli-
fiers so that the best possible signal to noise ratio (Mini-
mum snow) will be obtained for any signal input to the 
receiver. 

ADJUSTMENT OF SYNC STABILITY CONTROL — When receiv-
ing strong (500 MV or more) signals, set hold controls 
so that the picture is locked in. Turn the sync control 
slowly clockwise until bending occurs at top of picture. 
Then turn the control a few degrees counter-clockwise 
until bending disappears. If the control is set incorrectly 
pending, tearing, etc., will be present and when switching 
from channel to channel the picture will not lock in quickly. 

In weak signal areas the control should be set for maxi-
mum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. 
When the sync stability control is correctly adjusted the 
receiver will hold sync without tearing or rolling under 
even the most adverse noise conditions. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Tune in a 
strtion and adjust the horizontal hold control until the 
picture falls into sync. Momentarily remove the signal 

by switching off channel and then back. the picture 
should pull into sync over a range of 90° rotation of the 
horizontal hold control. If in the above check the receiver 
fails to hold sync or the pull-in range is at the extreme 
end of the control, it will be necessary to make the 
following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT — With the horizontal 
hold control set to the center of its range of rotation, 
adjust the horizontal frequency control (L-14) until the 
picture pulls into sync. Recheck the "Horizontal Oscillator 
Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT — Adjust the 
height control (R-54) until the picture fills the mask 
vertically. Adjust the vertical linearity control (R-49) until 
the picture is symmetrical from top to bottom. Adjust the 
picture centering device to align picture with the mask 
Adjustment of any control will require a re-adjustment of 
the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS— While receiv-
ing a signal from a station (with picture locked in sync) 
turn contrast control fully counter-clockwise, turn the 
brightness control ( R-25) up so that the picture appears 
washed out. Adjust width control (L-15) until the picture 
fills the mask. Turn the horizontal drive control (R-89) 
clockwise until white bars appear in the left center por-
tion of the raster, then turn counter-clockwise until the 
white bars just disappear. This adjustment will allow the 
horizontal system to operate at maximum efficiency. Ad-
just horizontal linearity control (L-16) for best linearity. 
If adjustment of the horizontal drive ( R-89) or horizontal 
linearity (L-16) is required, it usually will be necessary 
to recheck the horizontal oscillator alignment. If adjust-
ment of the horizontal linearity control (L-16) is required, 
readjustment of the horizontal drive control ( R-89) will 
be necessary. Adjust the picture centering device to align 
the picture with the mask. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 
The oscillator is preset at the factory and normally needs 
no adjustment. However, if adjustments are required, 
they can be made without removing the chassis from the 
cabinet. Remove the channel selector and fine tuning 
knobs from the tuning shaft. 
TEST PROCEDURE: 

1. Set channel selector to receive desired station. 
2. Set fine tuning control in center of its range. 
3. Adjust oscillator slug, with bakelite type screwdriver, 

for best picture resolution. 
4. Repeat steps 1, 2 and 3 on all channels used. 

Caution — These adjustments are intended only for VHF 
Channels. For information regarding UHF alignment 
see paragraph "Tuner Alignment" on page 11. 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

BOTTOM COVER 
2583A REMOVED 

Fig. 5—Tuner Oscillator Adjustments 
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SERVICE SUGGESTIONS 

10 RASTER ON PICTURE TUBE — If raster cannot be obtained 
zheck below for the possible causes. 
1: Ion trap magnet adjustment is incorrect. 
2: No +6 voltage. Check 4 10 ampere fuse. Replace if 

defective. If fuse continually burns out, check 
(A) Horizontal output tube V-17 (6BQ6-GT) 
(B) Check damper tube V-18 (6AX4-GT). 
(C) Check horizontal oscillator tube V-16 (65N7-GTA) 

for proper operation. 
(D) With an ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9. 
3: No high voltage. Check V-17, V;18 and V-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 of T-9, the trouble can 
be isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 6BQ6-GT plate and 
133 plate is open, tube V-19 is defective, its filament 
circuit is open, R-105 and C-75 defective or pix tube 
elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across 
the face of the picture tube, it can be caused by the 
following: 
1: Vertical oscillator and vertical output tube V-8 inoper-

ative. Check socket voltages. 
2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY — If adjustment of the height 
and linearity controls will not correct this condition, any 
of the following may be the cause. 
1: Check variable resistors R-49 and R-54. 
2: Vertical output transformer (T-5) defective. 
3: Capacitors C-47B, C-70 or C-71 defective. 
4: V-8 defective, check voltages. 
5: Excess leakage or incorrect value of capacitor C-68, 

or open or incorrect value of resistors R-90 & R-92. 
6: Low plate voltages. Check rectifier tube and capacitors 

in supply circuits. 
7: Capacitor C-67 defective. 
8: Vertical deflection coils ( L-12) defective. 

POOR HORIZONTAL LINEARITY — If adjustment of the Hori-
zontal drive and linearity controls does not correct this 
condition, check the following: 
1: Check or replace horizontal output tube V-17. 
2: Check or replace damper tube V-18 (6AX4-GT). 
3: Check capacitors C-77, C-78, C-79 and horizontal 

linearity control (L-16) for defects. 
4: Horizontal deflection coils (L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
MS39-2860A caused by: 

1: Defective yoke due to C-76 or R-106 (internal in yoke 

assembly) being wrong value or open. These com-
ponents are mounted in rear of yoke assembly. 

2: V-18 (6AX4-GT) defective. 

WALL I;ASTLR 1his condition can be caused by: 
1: Low +3 or line voltage. Check V-20 & V-22 (5U4G). 
2: Insufficient output from horizontal output tube v-17. 

Replace tube. 
3: Insufficient output from vertical oscillator and vertical 

output tube V-8. Replace tube. 
4: Incorrect setting of horizontal drive control R-89. 
5: V-18 (6AX4-GT) defective. 
6: Incorrect setting of (L-15) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND — This condi-
tion can be caused by: 
1: No signal on picture tube grid. Check V-5A ( 12AT7) 

and V-6 (6AH6) tubes and associated circuits. 
2: Bad contact to picture tube grid (lead to socket 

broken). 
3: AGC tube (V-9) may be defective. Check tube and 

its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 
— A condition of this nature can be caused by: 
1: Defective sync separator V-7 or phase splitter V-5B. 
2: If tubes are O.K. check voltages, and associated cir-

cuits. 
3: AGC system inoperative. Check V-9 (6AU6) AGC tube 

and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 
— If this condition is encountered, check: 
1: Vertical integrating network capacitors C-53A, B & C, 

and resistors R-68 A, B & C. 
2: Vertical hold control ( R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 
1: V-15 or V-16 defective. 
2: Improper setting of (L-14) horizontal frequency con-

trol. 
3: Check setting of horizontal drive control and horizon-

tal linearity control. 
4: Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION — If the picture 
resolution is not up to standard, it may be caused by 
any of the following: 
1: Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 
2: Defective picture detector V-4A, (6AL5) or video am-

plifier V-5A or video output V-6 (6AH6). 
3: Defective picture tube. 
4: Open video peaking coil. Check all peaking coils 

L-5, L-6, L-8, L-9, L-10 and L-11 for continuity. Note 
that L-5, L-9 and L-10 have shunting resistors. 

5: Leakage in V-6 (6AH6) grid capacitor C-36. If the 
capacitor is not found to be defective, check the fol-
lowing: 
1: Check all potentials in video circuits. 
2: Check picture tube grid circuit for poor or dirt) 

contact. 
3: Check and realign, if necessary, the picture I-F 

rind R-F circuits. 
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PICTURE SMEAR: 

1: A smear can be attributed to phase shift at the low 
or high frequency end of the video characteristic. This 
can be caused by improper values of resistors and 
capacitors in the video circuits. Check for grid current 
on video output tube V-6 (6AH6), open or shorted 
peaking coils, video amplifier load resistors are of 
improper value (high). 

2: This trouble can also originate at the transmitter. 
Check reception from another station. 

3: Check and realign, if necessary, the picture I-F and 
R-F circuits. 

MAN MADE NOISE IN SOUND ( Ignition, etc) 

1: Check sound I-F tubes V-10, 11 & 12 and associated 
circuits. 

2: Check sound I-F alignment. 

BENDING OR S-ING 

1. Check sync stability ccntrol adjustment. 

2: Check capacitors C-47A and C-49A. 

3: V-17 (6BQ6-GT) defective or V-16 (65N7-GTA) de-
fective. 

4: Check sync separator tube V-7 (6BE6) and phase 
splitter V-5B ( 12AT7) and V-5A ( 12AT7) video ampli-
fier. 

5: Check AGC threshold control. 

PICTURE NORMAL-NO SOUND OR WEAK OR DISTORTED SOUND 
1: Check sound I-F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) V-14 (6AQ5) and associated circuits. 

RASTER ON TUBE BUT NO PICTURE OR SOUND 
This condition can be caused by, 

1: Defective pix I-F Amplifier tubes V-1, V-2 or V-3 

2: Defective pix detector tube V-4A (6AL5). Check tube 
and its associated circuit. 

3: Defective R-F Amplifier or oscillator mixer tubes in 
the tuner. 

4: UHF-VHF switch defective. 

POOR FOCUS 

1: Improper setting of Ion Trap magnet. 

2: Defective picture tube or picture tube socket. 

PICTURE JITTER: 
1: If regular sections at left of the picture are dis-

placed, replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 
or noise received with the signal. 

3: Horizontal instability may be due to unstable trans-
mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V-5B, ( 12AT7) and sync separa-
tor V-7 (6BE6). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead not held in position by support 
spring, ie: close proximity of grid lead to sync and 
horizontal tubes will cause picture to jitter at high 
contrast setting. 

8: Check AGC threshold control. 

NO PICTURE OR SOUND OR WEAK PICTURE OR SOUND IN UHF 
POSITION 

If this condition is encountered 

1: Check to see whether or not a UHF station is operating 
in the vicinity. 

2: The 6AF4 oscillator tube or the IN72 (or IN82) crystal 
may be defective. 

3: Pre-selector in UHF tuner defective. 

4: Low pass filter defective. 

5: The UHF antenna and oscillator strips in the VHF 
tuner defective. 

6: Defective switch on UHF tuner. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT - To service this receiver properly, it is 
recommended that the following test equipment be avail-
able: 

R-F SWEEP GENERATOR meeting the following requirements: 
(a) Frequency ranges: 

18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep width 
120 to 130 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 
470 to 890 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 
band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 
(Output on these ranges should be adjustable and at 
least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 
23.1 mc first picture I-F coil. 
24.1 mc third picture I-F coil. 

25.9 mc second picture I-F coil. 
21.7 mc sound trap. 
4.5 mc video trap & sound I- F. 

25.2 mc converter plate coil (Tuner). 

HETERODYNE FREQUENCY METER with crystal calibrator if the 
signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 
with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS - To service the receiver remove the 
chassis from the cabinet. To do so, remove the knobs, the 
cabinet back, disconnect the leads from the speaker, re-
move the antenna terminal boards at rear of cabinet, and 
then the 5 chassis mounting bolts. The chassis may be 
serviced with the picture tube in place provided the chassis 
is turned on its side with the power transformer on the 
bottom. The weight of the chassis will be supported against 
the power transformer and pix tube brackets. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will cause 
a considerable overload on the high voltage filter resistor 
R-105. 
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ALIGNMENT PROCEDURE 

PIX I-F 

T-7 
SOUND 
RATIO SET. 
TRANS. 
SECONDARY 
ZERO [flirt-a 
I.5 04C 

T-6 
SOUND FF TRANS 
4.5 PAC 

7-3/7 J W L-7 
SOUND TRAP **-- TRAP 

2/ 7 04C 

Fig. 8-Top Chassis Video 
and Audio I- F Adjustments 

4 5 MC 

A. Unmodulated R-F signal into Converter Grid by means 

of tube shield insulated from 

base. VTVM with filter in lead 

cf 22 K ohms and 5000 mmf 

connected to pic. det. load 

resistor, (R-37) 4700 ohms, 

22K 

5000 .1. VT VAI 

 O 

2569A 

10-VTVM Connections 

in series with peaking coil (L-6) from Pin 7 of 6AL5. In-

put signal level should be such that output is less than 2 

volts DC. Apply -4.5V battery bias on AGC line. 

FREQUENCY 

1. 25.2 MC 

2. 23.1 MC 

3. 25.9 MC 

4. 24.1 MC 

5. 21.7 MC 

ADJUST 

Converter plate coil on top of 
tuner for maximum dc at picture 
detector. 

1st picture I-F coil (T-1) for 
maximum dc at picture detec-
tor. 

2nd picture I-F coil (T-2) for 
maximum dc at picture detec-
tor. 

3rd picture I-F coil (T-3 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I-F trap (T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. I-F Sweep Generator into converter grid by means of 

tube shield insulated from base. 

Connect oscilloscope across R-37 (in place of VTVM). 

Apply -4.5V bias (DC) to AGC line (battery). 

Tuner should be switched to dead channel so as not 

to calm interference. 

T-7 
SOUND RATIO 
DET. TRANS 

SOUND 1-F 
TRANS. 
4.5 MC. 

k4531C-2769 

PR/ • 
45 MC. 

L-7 
TRAP 
4.5 MC. 

FRONT APRON 

T-1 
1ST PIX I- F 
2 3 . 1MC 

T-2 
2ND PIX I- F 
25.9 MC. 

T-3 
3RD PIX I-F 
24.1 MC. 

Fig. 9-Bottom Chassis Video 

and Audio I- F Adjustments. 

22K_n_ 

5000 
MMF. 

2575 A 

SHIELDED CABLE 

Fig. 11-Oscilloscope Connections 

23.5 25.25 

23.0 26.2 

SCOPE 

50 % 

21.7 2710 

Fig. 12-Overall Response Curve 

Observe overall I-F response, which should be as shown 

above: A slight touch-up may be required. At no time 

should the trap coil be re-adjusted, nor should it be neces-
sary to turn any of the picture I-F coils more than 1 2 

turn of the slug. The following comments are suggestions 
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ALIGNMENT PROCEDURE (Continued) 

I. The height of the 26.2 MC marker is controlled by the 
25.2 MC (Converter Plate Coil on tuner) and the 
25.9 MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and 
position of 23.5 MC) marker is controlled for the 
most part by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the 
first picture I-F (23.1 MC coil). However, it is NOT 
advisable to change the setting of the coil, due to 
its effect on sound rejection. Its adjustment should 
be avoided unless believed to be absolutely neces-
sary. 

VIDEO 
With 4.5 MC unmodulated signal from a high impedance 
source, ( 10,000 ohms in series with the generator) into 
plate of the picture detector tube (Pin 7-6AL5) and VTVM 
mn picture tube grid, tune 4.5 MC trap (L-7 Top) for 

minimum response. VTVM on 0-10 V AC scale. This ad-

justment can also be made while observing a picture 
from a station. Tune trap for least 4.5 MC beat in picture. 

AUDIO I-F 
1: With signal generator set to 4.5 MC and dc VTVM 

connected to junction of R-13 and C-14, adjust sound 
take-off coil (L-13 Top) and sound I-F transformer 
slugs (T-6 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-7 Bottom) for maximum. 

3: With VTVM connected to junction of R-17, R-20 and 
C-18, adjust ratio detector secondary (T-7 Top) for 
cross over (zero voltage) on lowest scale. 

NOTE - If no signal generator is available, the p-o-
cedure above may be followed by tuning in a station 
and using the 4.5 MC beat between picture and sound 
carrier. 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 

antenna terminals. Marker generator output to an-
tenna terminals. Oscilloscope to "test point" (Figure 13) 

on tuner. Connect 11/2  V bias to AGC line at junction 
of R-34 and C-29 on the receiver. 

R-F 
TEST 
POINT 

C-209 

2781 

L-59 

C-206 C-201 

Fig. 13-Top Tuner Adjustments 

B. RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-201 

slightly favoring the Pix carrier, then adjust C-206 

and C-209 for response as in Figure 14. Picture and 

sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 

below 70% on any channels, readjust C-201, C-206, 

and C-209. Recheck all channels. 

PI X SOUND 

2696 

90 'Ye 

Fig. 14-Pie & Audio Markers 

C. OSCILLATOR ADJUSTMENT. 

1. Apply -4.5 volts on I-F AGC line at junction of 
R-1 and C-30A. 

2. Connect oscilloscope to output of video detector. 
Place fine tuning in center of range. Check res-
ponse on all channels. Sound marker should be 
in notch and picture marker at 50%. (See Figure 
12). 

3. If markers are off, individual oscillator coil slugs 
will require adjustment. Adjust each channel slug, 
accessible through hole in front of chassis with , a 
non-metallic screwdriver to bring sound marker to 
correct position. 

4. To adjust oscillator on UHF position, feed the 
sweep generator with center frequency of 124 MC 
and markers at 121.75 and 126.25 into the input 
of the low pass filter (output of UHF tuner). Adjust 
oscillator slug in the VHF tuner so that the 121.75 
pix carrier marker is at 50% and that 126.25 
marker is in the sound notch. If a sweep generator 
is not available, a single frequency generator set 
to 126.25 MC and VTVM may be used. Connect 
VTVM to the pix detector load resistor R-37. 
Feed generator into the low pass filter. Adjust oscil-
lator slug in the VHF tuner so that the 126.25 
marker is in the sound notch of the I-F curve. 

5. If the 6AF4 oscillator tube in the UHF tuner is 
replaced, it may be necessary to adjust the oscil-
lator trimmer C-309 on the UHF tuner located 
underneath the chassis. (See Figure 15). Adjust this 
trimmer until the tuner will cover a range of below 
470 MC to above 890 MC. 

SIDE WALL 
or orASSIS 

OSN7-GTA 

UHF TUNER 
OfC. TRIMMER 
C-309 

111067 or CHASSIS 

Fig. 15-- UHF Tuner Adjustment. 
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13-301 

ANTENNA 
INPUT 

UHF TUNER INFORMATION 

30? 
2? 

C.301 C.305 
1.0 WO C-302 C.303 0.29 MMF. 

0.8-6.511 1.614646. 
LOAF. 

303 
27, ue 

IN72 ou IN82 
CRYSTAL 

OSCILLOSCOPE WAVEFORM PATTERNS 
The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram 
which identifies each test point. 
The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown in-

324 

C-309 L C 310 C III 
C 308 3-10 "m151./Alf. 2, mu, 

2.5146.16. 

C-306 C-307 
0.8-63111.5604F. 6AF4 

OSC. 

C-312 
L 103 - 68 VHF 

1-1 0.3888 

OUTPUT 

CNORE 

L 106 
1.22 88 

L-104 C-313 

Fig. 18—UHF Tuner Schematic Diagram. 

Due to the complexity of the UHF tuner, neither servicing 

nor aligning is encouraged in the field because replace-

ment of any component within the R-F circuit may disturb 

the band-pass characteristics of the tuner. However, the 

6AF4 tube or the 1N72 (or 1N82) crystal may be replaced 
in the field if found to be defective. A schematic diagram 

0 68 Me 

of this tuner is shown only for the purpose of outlining 

the circuit used. 

If the UHF tuner does not operate satisfactorily after the 

tube or crystal replacement, disconnect the tuner and 

return it to the factory for repair. 

DRIVE CORD REPLACEMENT 

POINTER CLAMP DIAL BACKGROUND 

DIAL STRING 
RIDES ON TOP 
OF SHAFT 

DRIVE STRING ON 
LARGE PUI:I.:;E›,, SPRING ON BACK 

LARGE PULLEY 

_SPRING ON FRONT 
OF SMALL PULLEY 

'DIAL STRING ON 
FINE TUNING SHAFT SMALL PULLEY 

Fig. 19—Drive Cord Stringing. 

You will note that there are two cords used for the pointer 

drive system on this receiver. Part number 10X88 Drive 

Cord assembly and part number 28X603 Spring are used 

on the tuning shaft and large pulley, while part number 

10X89 Drive Cord and a part number 28X603 Spring are 

2859 

No. 7-12AT7 Phase Splitter Plaie 
45V P-P 60 C.P.S. 

used on the small pulley system and the pointer. Install 

the cords as shown in the illustration. After completing 

the installation rotate the fine tuning shaft a few turns 

to take up the slack in the cord. 

No. 1-6AL5 Pix Det. Plate 

3.5V P-P 60 C.P.S. 
No. 4-6BE6 Sync Sep. 

Grid No. 1 .2V P-P 60 C.P.S. 

No. 2-1 2A17 Plate 
35V P-P 60 C.P.S. 
No. 2-6AH6 Grid 
8V P-P 60 C.P.S. 

No. 8-65N7-GTA—Vert. Osc. Plate No. 14-6SN7—Hor. Om Plate 
125V P-P 60 C.P.S. 50V P-P 15,750 C.P.S. 

No. 9-6SN7-GTA Vert. Osc. Grid 
170V PP 60 C.P.S. 

No. 3—Pie Tube Grid 
20-100V P-P 60 C.P.S. 

No. 5-68E6 Sync Sep. Plate 
20V P-P 60 C.P.S. 

No. 10-6SN7-GTA Vert. Output Grid No. 16-65N7 Hor. Osc. Plate 
150V P-P 60 C.P.S. 135V P-P 15,750 C.P.S. 

No. 17-6E416 Grid 
120V P-P 15,750 C.P.S. 

No. 6-12AT7 Phase Splitter Co.hode 
18V P-P 60 C.P.S. 

No. 12-6AU6 A.G.C. 
450V P-P 15,750 C.P.S. 

No. 18-6AX4—GT Damper Plate 
120V P-P 15,750 C.P.S. 

No. 6-12A17 Phase Splitter Cathode 
18V P-P 15,750 C.P.S. 

dicates the repetition rate of the waveform, not the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes of any high 
frequency pulse will tend to be less. 

No. 11—Vert. Def. Coil 

100V P-P 60 C.P.S. 

No. 13-6AL5 Phase Del. 
18V P-P 15,750 C.P.S 

No. 15-65N7 Hor. Osc. Grid 
48V P-P 15,750 C.P.S. 
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PRODUCTION CHANGES 

There are two different ratio detector transformers (T-7) used in these receivers, Part R-15 becomes B84333 33K ohm 0.5 W carbon resistor 
Numbers 9A2269 and 9A2295. The T-7 circuit shown in this schematic diagram covers R-18( 
the 9A2269 ratio detector. Receivers using the 9A2295 ratio detector can be iden tified R-19 become B83103 10K ohm 0.5 W carbon resistors 

by the following changes: In addition, the 9A2295 ratio detector has terminals with numerical identification 

C-18 becomes 47X570 330 mmf molded mica condenser (1, 2, 3 etc.) whereas the 9A2269 ratio detector has terminals with alphabetical identi-
f, cation (A, B, C etc.) 
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VHF TUNER ASSEMBLY PARTS LIST 

Use only genuine 

obtain original 

NOTICE: There 
to chassis and 

TELEVISION PARTS 
21" METAL RECTANGULAR PIX TUBE 

factory tested parts to insure service jobs yea, can depend 

set performance. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
is a model number label on the chassis. This label identifies the receiver 
issue letter. When ordering parts or writing, give complete model 

LIST 
on and to 

as 
number. 

i 
i 

! 

RESISTORS 

Ref. No. Part No. Ohms Tolerance Watts 

R-201 12A-004 15 K ±10% 0.5 

R-202 12A-039 47 K ±20% 0.5 

R-203 12A-094 100 K :I- 10% 0.5 

R-204 12A-166 100 K ±5% 0.5 

R-205 I2A-167 160 K '5% 0.5 

R-206 12A-183 1500 ± 10% 0.5 

R 2071 
R 209 12A-040 10 K ±10% 0.5 
R 2101 

R 208 12A-041 220 K --'- 20% 0.5 

CAPACITORS 

Ref. No. Port No. Capacity Tolerance 

C-201 3111-207 3-9 mmf Trimmer 

C-202 CD8C3R6C 3.6 mmf ± .25 mmf 

C-203 CD8CIR5M 1.5 mmf ± 20% 

C-204 
CD8X102Z 1000 mmf C-212 } 

C-2051 
CD80470K 47 mmf ± 10% C-2071 

C-2061 
318-206 0.5-3 mmf Trimmers C-209) 

C-208 CD8U050C 5 mmf ±6% 

C-210 CDIOC1OOK 10 mmf ±10% 

C-211 Part of Fine Tuning Assembly 

C-213 CD8C6R8C 6.8 mmf ±.25 mmf 

C-214 13D-055 120 mmf ±10% 

C-2151 
C-216 t 

C-217( 13D-153 800 mmf Minimum 
C-218I 

C-219 13D-196 800 mmf Minimum 

COILS AND CHOKES 

Ref. No. Part No. Description Channel and 

Code No. 

A9A2297-2 Antenna Coil 2-Q  

A9A2297-3 Antenna Coil 3-Q  

A9A2297-4 Antenna Coil 4-Q  

A9A2297-5 Antenna Coil 54)  

A9A2297-6 Antenna Coil 6-Q  

A9A2297-7 Antenna Coil 7-Q  

A9A2297-8 Antenna Coil 8-Q  

A9A2297-9 Antenna Coil 9-fa  

A9A2297-10 Antenna Coil 10-0  

A9A2297-I 1 AntennalCoil 11-Q  

A9A2297-I2 Antenna Coil 12-Q  

A942297-13 Antenna Coil 13-Q  

COILS AND CHOKES (Continued) 

Ref. No. Part No. Description Channel 
& Code No. 

A9A2297-91 Antenna Coil UHF Position  

A9A2298-2 Oscillator Coil 2-Q  

A9A2298-3 Oscillator Coil 3-Q  

A9A2298-4 Oscillator Coil 4-Q  

A9A2298-5 Oscillator Coil 5-Q  

A9A2298-6 Oscillator Coil 6-Q  

A9A2298-7 Oscillator Coil 7-0  

A9A2298-8 Oscillatortoil 8-Q  

A9A2298-9 Oscillator Coil 9-Q  

A9A2298-10 Oscillator Coil 10-Q  

A9A2298-11 Oscillator Coil 11-Q  

A9A2298-12 Oscillator Coil 12-Q  

A9A2298-13 Oscillator Coil 13-Q  

A9A2298-91 Oscillator Coil UHF Position  

L-52 31B-296 Choke, Cathode   

L-53 34A-546 Choke, R-F Filament   

L-57 34A-575 Choke, Oscillator Filament   

L-58 31B-295 Choke, Mixer Plate   

L-59 3IA-078 Converter Plate Coil   

L-60 31B-230 Choke, Coil   

MISCELLANEOUS MECHANICAL PARTS 

Ret No Part No. Description 

M-107 31B-012 Bracket, Sharp Tuning Rotor Retaining 

M-108 3IB-048 Spring, Detent Plate Grounding  

M-109 165-006 Shield, Tube (6.16)   

M-110 165-004 Shield, Tube (68Q7)   

M-112 31A-010 Spring, Slug Retaining 
(Oscillator Coil)   

M-113 11D-022 Washer, Fibre Spacer 
(14" ID by 1/2" OD)   

M-114 10E-401 Nut, Locking Spring (for trimmers)  

M-115 9A-410-7 Screw, Trimmer   

M-116 9A-629-3 Screw, Bracket Mounting   
(6/32" by IA")   

M-117 316-029 Osc. Slug Trimmer   

M-121 318-016 Roller, Detent (3/s" dia., 3/32" diet. 
bearing)   

M-122 318-005 Spring, Detent (2-5/16" long)   

M-123 316-278 Contact Plate and Bracket Assembly 

M-124 318-008 Spring, Sharp Tuning Rotor Contact 
(Flat Bronze 1-7/16" by ½")   

M-125 3113-030 Spring, Front and Rear Turret Shaft 
(Wire 2-3/4" long, 3/64" dia.)  

M-126 318-103 Shield, Bottom COY«   

318-655-3 Fine Tuning Shaft (Sharp Tuning) 
used with 25A1104   

Selling 
Ref. No. Part No. Description Price 

C-1 
C-3 
C-4 
C-5 
C-18 
C-32 
C-35 
C-42 
C-43 
C-44 
C-45 
C-50 
C-55 
C-58 
C-74 
C-2A 
C-2B 
C-30A1 
C-30 
C-6 
C-7 

C-8 
C-9 
C-10 
C- I11 
C-12 ( 
C-131 
C-15} 
C-17 j 
C-141 
C-661 
C-161 
C-411 
C-191 
C-72( 
C-2n 
C-211 
C-621 
C-22 
C-24 
C-56 1 
C-81 
C-23 1. 

C-52 
C-57 
C-25 
C-36 
C-51 
C-73 
C-79 
C-26 
C-27A1 
C-27 
C-27C 
C-28 
C-291 
C-31 
C-61 
C-33 
C-34 
C-37 
C-38) 
C-771 
C-801 

C-85) 
C-39 
C-401 
C-681 
C-461 
C-821 
C-47A1 
C-47 

--........ 

CAPACITORS 

80X1 1000 mmf Ceramic  .12 

1 

1 80X3 1000 mmf Dual Ceramic   . 18 

B1 
47X603 47 mmf 500 V Ceramic  . 12 
Part of T-3 

47X562 5 mmf 500 V Ceramic  .48 
47X584 1.5 mmf Composition .   .06 
Part of L-13 

Part of T-6 

47X507 5000 mmf Ceramic  . 18 

47X604 100 mmf 500 V Ceramic  . 12 

Part of T-7 

45X378 5 mf 25W.V. Dry Electrolytic .58 

47X525 470 mmf 500 V. Molded Mica . .16 

RCPIOM2473M .047 m4 200 V Tubular  .18 

RCP10M4472M .0047 mf 400 V Tubular  .16 

RCP10M4103M .01 rof 400 V Tubular  .16 

RCPIOM4473M .047 mf 400 V Tubular  .18 

Port of 76X5 (See Miscellaneous) 
40 mf 50 V 

81 45X392 10 mf 400 V Dry Electrolytic 1.30 
j 20 mf 400 V 

RCP10M6472M .0047 mf 600 V Tubular  .16 

RCPIOM2224M .22 mf 200 V Tubular  .28 

45X361 4 mf 100 W.V. Dry Electrolytic .60 
47X568 360 mmf 500 V Molded Mica  .12 
RCPIOM2104M .1 mf 200 V Tubular  .18 

RCPIOM4104M .1 mf . 400 V Tubular  .22 

RCP10M6153M. .015 mf 600 V Tubular  .18 

RCPIOM6473M .047 mf 600 V Tubular  .22 

47X615 .01 mf Ceramic  .26 

80 mf 400 V 
45X391 Dry Electrolytic 2.22 

81 100 mf 50 V 
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MODELS 35WG 3171A, 3171B, - 3173k, -3173B 

Ref. No. Part No. Description 
Selling 
Prier: Ref. No Part No. Description 

Selling 
Price 

Ref. No. Part No. Description 
Selling 
Price 

C-481 
C-71 f 
C- 49A1 
C-4910 
C 53A1 
C-53B 
C-53C I 
C-541 47X543 4700 mmf 500 V Molded Mica  .52 
C-60 f 
C-59 RCM20A271K 270 mmf 500 V Molded Mica  . 16 
C-63 RCM2013431K 430 mmf 500 V Molded Mica  . 18 
C-64 47X570 330 mmf 500 V Molded Mica  . 14 
C-65 RCM20A201K 200 mmf 500 V Molded Mica  . 16 

C-67 I RCPIOM6104M . 1 mf 600 V Tubular  .30 
C-701 
C-69 RCPIOM6103M .01 mf 600 V Tubular   . 18 
C-75 47X560 500 mmf 20 K.V. Ceramic  1.20 
C-76 47X.598 56 mmf 1500 V Ceramic  .20 
C-78 RCP10M4154M . 15 mf 400 V Tubular  .24 

RESISTORS 
Ohms Watts 

883822 8.2 K 0.5 Carbon  . 10 

B83470 47 0.5 Carbon  . 10 

885102 1 K 0.5 Carbon  .06 

883223 22 K 0.5 Carbon  .10 

884181 180 0.5 Carbon  .08 

884152 1.5 K 0.5 Carbon  .08 

Part of L-5 

B84101 100 0.5 Carbon  .08 

884563 56 K 0.5 Carbon  .08 

884333 33 K 0.5 Carbon  .08 

B84104 100 K 0.5 Carbon  .08 

884271 270 0.5 Carbon  .08 

B84223 22 K 0.5 Carbon  .08 

CAPACITORS-Continued 

45X393 30 mf 400 V Dry Electrolytic 1.06 

45X390 80 mf 400 V Dry Electrolytic 2.68 
60 mf 400 V 

Part of 76X7 ( See Miscellaneous) 

R-1 
R-21 
R-5 f 
R-3 1 
R-6 
R-12 
R- 16I 
R-301 
R-41 
R-7 f 
R-8 
R-9 '1 
R-42 f 
R-10 
R-111 
R-441 
R-13 
R-141 
R-41 }• 
R-801 
R-15 
R-24 
R-36 
R-74 
R-17 
R-181 
R-19 ¡ 
R-861 
R-201 
R-21 
R-65 
R-22.1 
R-71 f 
R-23 
R-25 
R-26A1 
R-26B r 
R-271 
R-53' 
R-28 
R-29 
R-311 
R-32 
R-33 
R-34 1 
R-100 f 
R-35 
R-37 
R-38 1 
R-63 
R-103 

B84683 68 K 

78X12 

B85106 
40X333 

1.5 K 
1.0 meg. 
10.0 meg 
500 K 

0.5 Carbon  .08 

Contrast and 
Volume Control 

0.5 Carbon  
Brightness Control 

Part of 76X5 (See Miscellaneous) 

1.62 
.06 
.52 

885473 47 K 0.5 Carbon  .06 

C84331 330 1.0 Carbon  . 10 
D84102 1 K 2.0 Carbon  .16 

885151 150 0.5 Carbon  .06 

B84275 2.7 meg. 0.5 Carbon  .08 

884474 470 K 0.5 Carbon  .08 

883334 330 K 0.5 Carbon  . 10 
B83472 4.7 K 0.5 Carbon  .10 

884473 47 K 0.5 Carbon  .08 

R-39 
R-40 
R-431. 
R-501 
R-46 
R-47 
R-49 
R-51 
R-521 
R-84 
R-54 
R-55 
R-56 
R-57 
R-58 
R 59 
R-60 
R-6I 
R-62 
R-641 
R-92 
R-66 
R-671 
R-70 ¡ 
R-961 
R-68A1 
R-68B 
R 68C1 
R-69 
R-72 
R-73 
R-75 
R-83 
R-76 
R-771. 
R-78 f 
R-79 
R-81 
R-821, 
R-90 f 
R-85 
R-871, 
R-93 f 
R-88 
R-89 
R-91 
R-94 
R-95 
R-97 
R-98 1 
R- 107I 
R-99 
R-101 
R-102 
R-104 
R-105 
R-106 
R-108 
R-109 
R-110 
R-111 

76X5 
2A426 
76X7 
9A2274 
2A407 
4A408 
3A427 
3A458 
3A463 
3A303 
3A464 
3A445 
3A466 
3A470 
I3X817 
32X403 Tube Shield (3A458 Socket)   
32X405 Tube Shield ( 3A463 Socket)   

RESISTORS-Continued 
Ohms Watts 

40X363 7.5 meg. Sync Stability 
Part of L-9 

884105 1.0 meg. 0.5 Carbon  . 12 

Part of L-10 
C83472 4.7 K 
40X368 4 K 
40X334 1.0 meg. 

1385104 100 K 

40X364 2.5 meg. 
B84222 2.2 K 
B85274 270 K 
43X273 330 
43X275 1.5 K 
43X272 10 K 
C84562 5.6 K 
884274 270 K 
B84155 1.5 meg. 

684103 10 K 

1.0 Carbon  
Vertical Linearity Control 

Vertical Hold Control 

.12 

.42 

.52 

0.5 Carbon  .06 

Height Control .42 
0.5 Carbon  .08 
0.5 Carbon  .06 

10.0 Wirewound .48 
15.0 Wirewound .58 
5.0 Wirewound .50 
1.0 Carbon  . 10 
0.5 Carbon  .08 
0.5 Carbon  .08 

0.5 Carbon  .08 

884824 820 K 0.5 Carbon  .08 

B83222 2.2 K 0.5 Carbon  . 10 

Part of 76X7 (See Miscellaneous) 

884332 3.3 K 0.5 Carbon  .08 
40X334 1.0 meg. Tone Control .52 
1385475 4.7 meg. 0.5 Carbon  .06 

B85474 470 K 0.5 Carbon  .06 

B84273 27 K 0.5 Carbon  .08 

C84682 6.8 K 0.5 Carbon  . 10 

C83562 5.6 K 1.0 Carbon  . 12 
B83224 220 K 0.5 Carbon  . 10 

B84185 1.8 meg. 0.5 Carbon  .08 

884821 820 0.5 Carbon  .08 

884225 2.2 meg. 0.5 Carbon  .08 

B84184 180 K 
40X331 150 K 
C84102 1 K 
40X361 50 K 
D84682 6.8 K 
883154 150 K 

884561 560 

684562 
D84101 
43X276 
43X239 
C85105 
885102 
40X364 
D85104 
43X279 
084123 

5.6 K 
100 
12 K 
5.1 
1.0 meg. 
1 K 
2.5 meg. 
100 K 
8 K 
12 K 

0.5 Carbon  
Horizontal Drive Control 

1.0 Carbon  
Horizontal Hold Control 

2.0 Carbon  
0.5 Carbon  

.08 

.44 

.10 

.52 

.16 

.10 

0.5 Carbon  .08 

0.5 
2.0 
5.0 
0.5 
1.0 
0.5 

2.0 
5.0 
2.0 

MISCELLANEOUS 

Control 

Carbon  
Carbon  
Wirewound 
Wirewound 
Carbon  
Carbon  
A.G.C. Control 
Carbon  
Wirewound . 
Carbon  

Multiple Resistor Capacitor Assembly   .40 
.70 

Multiple Resistor Capacitor Assembly  .54 
Deflection Yoke Assembly   7.12 

Ion Trap Magnet   .50 
.24 
.16 
.12 
.24 
.12 
.10 
.16 
.36 
.10 
.58 
.06 
.12 

.08 

.16 

.62 

.24 

.08 

.06 

.42 

.12 

.48 

.16 

Centering Device   

Antenna Terminal Strip   
Tube Socket Miniature   
Tube Socket 6C86-6AU6-6A15   
Tube Socket, 12AT7   
Tube Socket, 5U4   
Tube Socket 66Q6-6SN7   
Tube Socket, 6AX4   
Tube Socket, 183   
Tube Socket, Octal   
Pin Tube Socket „.  

.48 

MISCELLANEOUS-Continued 
5-6A1 Anode Connector & Lead Assembly   .30 
25X1828 Bracket, Pix Tube Rear Mtg.   1.14 
9X227 Collar Pix Tube Rear Mtg.   .34 
S-34X19 Tube Cover and Power Cord Assembly   1.36 
6X73 Rubber Grommet (6BC)6 Plate lead) ------------04 
25X1815 Bracket, Tube Front Support (R.H.)   .64 
25X1816 Bracket, Tube Front Support (L.H  )   .64 
16X146 Fuse Holder   .16 
16X147-3 Fuse 4,10 Amp. 125-250 V   .22 
12A480 10" PM Speaker   6.90 
S- 14X69 Cabinet Back Assembly   2.32 
S-25X85 52 

25A1105 
25A1104 
26X528 
S-37X4 
S-37X3 
2A430 
11X163 
25XI887 
1 9X108 
10X88 
10X89 
28X603 
58X768 
15X277 
52X92 
28X564 
28X604 
7A246 
7A247 
7A32 
4X1I 57 
4X1210-1 
20X1772 
2110-15 
17X175 
4X1212-1 
17X179 
4X1220-1 
4X1219- I 
4X1219-2 
S- 4X28-1 
1 0A820-1 
I0A821-1 
I0A822-1 
I0A779 
S-4X28-2 
10A820-2 
10A821-3 
10A822-3 
10A812-4 

1-11 
L-2 
L-3 

us I 
L-5 
L-6 
L-7 
L-9 
L-10 
L-11 
L•121 
L-17 f 
L-13 
L-14 
L-15 
L-16 
L-18 

T-11 T-2 
T-3 
T-4 
T-5 
T-6 
T-7 
T8 
T-9 
T-10 

Tube Mtg. Strap Assembly 
UHF Tuner R.F. (Mallory)   
VHF Tuner R.F. ( Standard Coil) 
Shaft & Pulley Assembly   .64 
Shaft Coupling Assembly   .48 
Switch Cover Assembly   .48 

Switch Assembly (VHF-UHF)   1.74 
Switch Assembly Cover   .06 
Dial Bracket   .34 
Flat Washer  doz. .06 

UHF Tuner Drive Cord Assembly   . 18 
Dial Drive Cord Assembly   22 
Drive Cord Tension Springs   04 
Dial Glass   34 
Pointer .18 
Filter, Low Pass   2.92 
Spring Clips   .10 
Spring Washer  doz. 22 
Pilot Light Socket Assembly ( UHF Dial)   . 16 
Pilot Light Socket Assembly (Channel Selector) . 16 
Pilot Light Bulb   .10 
Pix Tube Mtg. Ring   3.58 
Escutcheon Plate   1.86 
Compression Ring ( For Fine Tuning Knob) doz. .22 
Caster, Rubber Wheel   .46 
Pix Crystal .. 1 Models   6.16 
Pix Mask ... f 3171A-3173A  3.22 
Pix Crystal .. 1 Models   5.76 
Pix Mask _ 13171B-3173B   2.70 
Plastic Molding (Model 3171B)   .42 
Plastic Molding (Model 31738)   .42 
Escutcheon Control ( Panel Assembly) .   2.10 
Knob (Maroon) ( Fine Tuning)   I Models .90 
Knob ( " ) (Contrast)   }' 317IA .70 
Knob ( " ) (Channel Selector)   31718 .64 
Knob ( " ) (Volume)   .88 
Escutcheon Control ( Panel Assembly)   2.10 
Knob ( Beige) ( Fine Tuning)   Models . 34 
Knob ( Beige) ( Contrast)   3173A .48 
Knob ( Beige) (Channel Selector) . 3173B .76 
Knob ( Beige) (Volume)   .76 

TRANSFORMERS AND COILS 
9A2033 R.F. Heater Choke   .12 

9A1979 Peaking Coil (36 uh) .30 

36A10 Peaking Coil (60 uh)   .24 
36All Peaking Coil (500 uh)   .28 
9A2074 4.5 MC Trap   .36 
36A16 Peaking Coil (80 uh)   .28 
36Al2 Peaking Coil ( 160 uh)   .24 
36A2 Peaking Coil ( 190 uh)   .30 

Part of Deflection Coils 

9A2168 Sound Take Off Coil   .66 

9A2096 Horizontal Frequency Control   .66 
9A2183 Width Control   .96 
9A2262 Horizontal '. nearity Control   .46 
52X91 Filter Choke   2.22 

9A2230 1st and 2nd P.I.F. Transformer   .44 

9A2226 3rd P.I.F. Transformer   1.06 
54X8 Vertical Osc. Transformer   1.42 
51X156 Vertical Output Transformer   3.04 
9A2I70 Sound IF. Transformer   .94 
9A2269 Sound Ratio Det. Transformer   1.66 
51X150 Audio Output Transformer   1.64 
53X330 Horizontal Output Transformer   7.20 

53X333 Power Transformer   16.56 
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GENERAL DESCRIPTION 

The models covered in this manual are a 20 tube, 
including the picture tube, AC operated, direct view, 

17 and 21-inch rectangular television receivers. The re-
ceivers are complete in one unit and feature full cover-
age of 12 V.H.F. and 70 U.H.F. channels, automatic gain 

control, automatic horizontal frequency control, inter-

carrier sound system, electrostatic focusing, magnetically 
deflected picture tube and a sync stabilizer switch and 

35BR-3167A ( 21-inch) Mahogany 
35BR-3169A ( 21-inch) Blond 

SPECIFICATIONS 

Sensitivity at the Antenna 
Video - 150 microvolts 
Audio - 150 microvolts 
(one volt above noise at detector) 

Antenna Impedance Requirements 
Balanced 300-ohm 

Audio Power Output Rating 
2 watts undistorted 

Speaker 
Permanent magnet type 
3.2 ohm voice coil impedance 

Power Supply Rating 
115 volts 60 Cycles, AC 
Power Consumption, 230 watts 

Intermediate Frequencies 
Video - 26.75 mc. 
Audio - 22.25 mc. 
Intercarrier Sound- 4.5 mc. 

Dimensions 
17" Chassis - 16"x 161/2 "x 21/2 " 
21" Chassis - 19"x 171/2 "x 21/2 " 
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control to adjust the operational characteristics of the 

receiver for various signal areas. 

At the rear of the receivers is a safety interlock to 
prevent dangerous electrical shock and as an added 

safety measure, a fusible resistor is located in the low 

voltage power supply to protect the receiver in case of 

overloading. 

35BR-3158A ( 17-inch) 

35BR-3168A ( 21- inch) 

TUBE COMPLEMENT 

Schematic 
Ref. No. 

1 
2 

3-4-5 

6 
7 

7 

8 
9 

10 

11 

12 

13 

14 

15 
16 

17 
18 

19 

20 

RIMA 
Type 

Tube Function 

66Q7A 

12AT7 

6CB6 
6AH6V 

17H P4 

21FP4A 

6AU6 

6AL5 

6AV6 

25L6GT 

6BE6 

12SN7GT 

6AL5 

6SN7GT 

251396GT 

6AX4GT 

1X2A 

VHF, RF Amplifier 

VHF Oscillator-Converter 

IF Amplifiers 

Video Amplifier 

Cathode-Ray Tube 

Cathode-Ray Tube 

Audio IF Amplifier 

Audio Detector 

Audio Amplifier 
Audio Output 

Sync Clipper 

Vert. Blocking Osc. and Output. 
A.F.C. Discriminator 

Horizontal Multivibrator 

Horizontal Pulse Amplifier 

Damper 
High Voltage Rectifier 

6AF4 UHF Oscillator 

61307A UHF Pre- IF Amplifier 

PICTURE 

CONTROLS 

ON- OFF 
VOLUME 

e'eŒ NO 1075 
TUNING 

- _ 

BRIGHTNESS 

Figure L Front Controls 

OPERATOR'S 

On-Off Volume—Turns the receiver on or off and ad-
justs the sound volume level. 

Contrast or Picture—Varies the contrast between the 
the light and dark portions of the picture. 

Tuning — Tunes the receiver to the desired station or 
channel. May be turned in either direction. 

CONTROLS 

Selector Switch—Selects the desired unit of the re-
ceiver for operation; either VHF or UHF. 
Brightness—Controls the brilliance of the picture. 

V. Hold—Controls synchronization of the picture ver-
tically. 
H. Hold— Controls synchronization of the picture hori-
zontally. 

SERVICEMAN'S CONTROLS 

V. Size—Controls the size of the picture vertically. 

V. Linearity—Controls vertical distribution of picture. 

Fringe-Suburban-Local Switch—Three position switch 
for selection of the proper operational characteristics 
of the receiver for various signal level areas. 

Sync Stabilizer Adjust — Changes the operational 
characteristics of the receiver for the area in which the 
receiver is located. Control has no effect in " local" 
switch position. 

H. Size—Controls the size of the picture horizontally. 
To some extent, affects the vertical size control setting. 

H. Linearity Magnet—Controls horizontal distribution 
of right side of picture. 
Anti-Pin Cushion Magnet —( 21" only) — Eliminates 
pin-cushioning and keystoning. 
Centering Magnet— Controls positioning of the pic-
ture for proper framing. 
Ion Trap Magnet — Controls focus and picture tube 
illumination. 

H. HOLD 
CONTROL 

V SIZE 
CONTROL 

V WAD 
CONTRCK 

SYNC 
STAOILIZEN 
ADJUST 
CONTROL 

rHINut 
SUSURIAN 
LOCAL 
SWITCH 

o CONTROL 

DWG NO IOTA 

Figure 2. Rear Controls 

NOTE: The V. Hold control on the rear flange ( figure 2) has a rubber knob for easy iden-
tification. The position of all the controls are illustrated in figures 1, 2 and 3. Refer 
to figure 6 for the position of the vertical linearity control. 

HORIZONTAL 
LTNE AR IT 

MAGNET YOKE WING 

""megui 

DEFLECTioN 
YORE 

ADJUSTING 
SCREW 

I DWG NO 1076 

ION TRAP 
MAGNET 

HIGH 
VOLTAGE 
LEAD 

CENTERING 
CONTROL 

CENTERING 
MAGNET 

/4()R1 ZONT AL 
LINEARITY 
MAGNET 

ANTI PIN- CUSHION 
MAGNET 

DEFLECTION 
YOKE 

ADJUSTING 
SCREW 

DWG NO 1077 

ON TRAP 
MAGNET 

HIGH 
VOLTAGE 
LEAD 

CENTERING 
CONTROL 

CENTERING 
MAGNET 

Figure 3A. 17-inch Tube Assembly Figure 38. 21-inch Tube Assembly 
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SERVICE ADJUSTMENTS 

Vertical Size and Vertical Linearity Controls 
(R-73 and R-75): 

The vertical size and linearity controls should both be 
adjusted at the same time while a test pattern is being 
transmitted. The linearity control affects the upper 
portion of the picture while the size control affects the 
overall size especially the lower portion of the picture. 
Adjust both controls simultaneously until the test pat-
tern is symmetrical and fills the entire screen vertically. 
Readjust the vertical hold control if necessary. 

CAUTION: 

The vertical linearity control is on the top chassis plate, 
therefore, severe shock may result from contact. If 
an isolation transformer is unavailable, use an insulated 
screwdriver for the adjustment to reduce shock hazards. 
The adjustment can be made from either the top or 
bottom of the chassis. 

Fringe-Suburban-Local Switch ( Figure 2): 

The three position switch selects the proper operational 
characteristics of the receiver for the signal strength 
area in which located. The position of the switch is 
governed by the signal strength available. 

In the Fringe position the A.G.C. voltage is reduced 
to a bare minimum and the sync stabilizer adjust control 
affects the sync clipping level to reduce noise affects. 

In the Suburban position full A.G.C. is applied and 
the sync stabilizer adjust control functions as in the 
fringe position. 

In the Local position full A.G.C. is applied and the 
sync stabilizer adjust control is disabled. 

Sync Stabilizer Adjust Control ( R-61): 

The control varies the operational characteristics of 
the sync clipper stage to obtain the optimum operation 
point for the least effect of noise interrupting synchro-
nization. The control should be adjusted for a steady 
picture. 

Ion Trap Magnet ( Figure 3): 

The position of the ion trap magnet MUST be over the 
grid of the picture tube ( second cylinder from the base 
identified by a flared forward lip) If the adjustment is 
necessary, loosen the wing nut and rotate until the posi-
tion which gives maximum illumination is found. Adjust 
the screw for maximum illumination. Repeat the above 
two steps. Rotate and slide magnet until the best focus 
position is found. Tighten wing nut. Adjustment should 
be made with brightness and picture controls set for 
normal viewing. 

Horizontal Size Control ( Figure 2): 

The horizontal size control should be adjusted until 
the picture fills the entire screen horizontally. A clock-
wise rotation will decrease size. To some extent the ver-
tical size control setting may be affected by a major 
horizontal size adjustment. 

Horizontal Hold Control ( L-30): 

The horizontal hold control is located on the rear 
flange of the chassis and should be adjusted in the fol-
lowing manner. 

Set the picture control to its normal operating posi-
tion. Turn the thumb screw clockwise until it reaches its 
stop. Turn two complete turns counter-clockwise. The 
thumb screw is a vernier adjustment and will then be in 
the center of its range. 

Turn the iron core with a small screwdriver or adjust-
ing tool until the picture is steady ( no horizontal move-
ment). Set the core to the middle of its range. 

After the iron core has been properly adjusted the 
thumb screw should then be used as a vernier adjust-
ment to control synchronization when necessary. 

Centering Magnet ( Figure 3): 
The centering magnet should be rotated and the 

control adjusted until the picture is properly framed 
keeping in mind that the effect of the control is governed 
by the position of rotation. If the control is above or 
below the neck of the picture tube, the picture will be 
moved up or down. To the left or right of the neck of 
the picture tube, the picture will be moved either to the 
left or right. 

Deflection Yoke ( Figure 3): 

The correct position for the deflection yoke is as far 
forward on the neck of the picture tube as the shape of 
the tube will allow. Tube shadow or a tilted raster may 
result from an incorrectly positioned yoke. If a position-
ing adjustment is necessary, loosen the yoke wing nut 
located at the top of the picture tube assembly ( fig 2). 

Horizontal Linearity Magnet ( Figure 3): 

The horizontal linearity magnet affects the linearity 
of the right side of the picture only. The magnet pulls or 
stretches the right side and has a greater effect closer 
to the picture tube. 

Anti- Pin Cushion Magnet - 21" only ( Figure 3B): 

Adjust centering until an edge of the raster is visible. 
Loosen the positioning screws and slide the magnet back-
ward or forward until the edge of the raster is vertically 
straight. If keystoning is noticed adjust magnets in 
vertical plane. 

NOTICE: Some receivers may incorporate a 6BK7 tube in place of the 6897A R.F. Amplifier in the VHF tuner. Re-

fer to page 26 for wiring differences. 

Some receivers may also incorporate a 12BH7 in place of the 12SN7 Vertical Blocking Oscillator and 

Output tube. Refer to page 26 for wiring differences. 

WARNING 

At all times during operation the top chassis plate is at 125 
volts DC potential above ground and it also may be at the 
line-voltage potential depending on how the line cord plug 
is inserted in the power receptacle. 

Extreme caution must be observed when working with the 
chassis outside the cabinet and when power is applied to 
the receiver with the cabinet back removed. SEVERE 
SHOCK may result from contact with chassis. 

Use an isolation transformer between the line cord plug and 
power receptacle when service is required. This removes 
all shock hazards and is the ONLY safeguard. Damage to 
the receiver and test equipment may result without the use 
of an isolation transformer. 

SERVICE DATA 

WARNING: 

High voltage on the plate caps of the 1X2A high volt-
age rectifier and the 25696 horizontal pulse amplifier. 
DO NOT MEASURE this voltage. 

Schematic Diagram: 

The schematic diagram located at the rear of this 
manual shows all the values of resistance and capaci-
tance and gives all the proper voltages at the pins of 
the tube sockets. The voltage readings were taken with 
3 20,000 ohm/volt voltmeter with normal operation, no 
signal input, and line voltage at 115 volts A.C. 

Replacing Tubes: 

Before replacing the tubes the cabinet back must first 
be removed. Removing the cabinet back disengages the 
safety interlock and removes the power to the receiver. 
Do not tamper with or attempt to defeat the purpose of 
+he safety interlock as severe shock may result. 

Before replacing the High Voltage tubes first be sure 
the power is turned off and then short the corona ring 
of the 1X2A to the chassis. 

WARNING: 

Do not remove any tubes while the receiver is in oper-
ation as over-loading and component failures may result. 
Also contact with the top chassis plate during operation 
may produce a severe shock. 

If the receiver has been in operation for some time, 
the tubes become hot and gloves should be used when 
replacing tubes to prevent finger burns. 

Picture Tube Handling: 

Due to the large surface and extreme high vacuum of 
the picture tube, care should be used when handling 
the chassis outside the cabinet. Do not subject the tube 
to excessive pressure of rough handling as an implosion 
may result causing serious personal injury. 

High Voltage Power Supply: 

In the process of inspection, repairs, changing of tubes 
or transformers, or for any other reason where it is neces-
sary to work within the high voltage power supply, the 
following should be closely observed. 

1. Terminals on the 1X2A socket must be dressed 
toward the inside of the corona ring and be free of 
sharp protrusions. 

2. The corona ring must be dressed in such a way as to 
make its presence useful; that is, properly centered 
and about 1/8-inch below the socket terminals. 

3. All leads must be dressed as far away as possible 
from the transformer winding. Excess lead length 
should be transferred to the top-side of the chassis. 

When replacement of the H.V. deflection transformer 
:s necessary, be sure to closely follow the precautions 
listed above. The transformer can easily be replaced 
with the chassis in the cabinet by the following pro-
cedure. 
1. Remove two ( 2) hex head screws on either side of 

the H. Size control. 
2. Disengage the H.V. lead holder ring. ( back side of 

shield can) 
3. Remove 25696 plate cap 
4. Remove shield can by pushing back side of shield 

can toward front and lifting up. 
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SERVICE DATA 

SERVICE DATA 

VHF TELEVISION FREQUENCY RANGES 

(All figures represent megacycles) 

Channel 
Channel 

Frequencies 
Picture Carrier 

Frequency 
Sound Carrier Receiver RF 
Frequency Oscillator Frequency 

Low Band 

2   54-60   55.25   59.75  82 
3   60-66   61.25   65.75  88 
4   66-72   67.25   71.75   94 
5   76-82   77.25   81.75 104 
6   82-88   83.25   87.75 110 

High Band 
7 174-180   175.25  179.75 202 

180-186   181.25   185.75  208 
186-192   187.25   191.75   214 

10   192-198   193.25   197.75   220 
11  198-204   199.25   203.75  226 
12 204-210  205.25   209.75   232 
13  210-216   211.25   215.75   238 

8  
9  

R. M. A. WIRE COLOR CODE 

Listed below is a R.M.A. wire color code chart to 

aid in circuit tracing. 

Wire Color Where used 

Black B- or Ground leads 

Brown Filament leads 

Red B +-- leads 

Orange Screen leads 

Yellow Cathode leads 

Green Grid or Control leads 

Blue Plate leads 

Violet Not used 

Gray A.C. leads 

White Bias leads 

COIL DC RESISTANCE CHART 

The DC resistance readings shown in the chart below have been taken with a ohmmeter directly across the coi 
being measured. The coils not listed in the chart have a DC resistance reading of less than one ohm. A taler 
ance of ±-5% is permissible. 

COILS RESISTANCE IN OHMS 

L17 
L20 
L22 
L23 
L24 
L25 
L27 
L28 
L29 
L30 
L31 
L32 
L33 
L34 
T3 pri. 

1.5 
1.5 
2.2 
2 
2 
2 
8 
8 
1.5 
80 
2.3 
72 
8.5 
2.3 
4.7 

COI LS RESISTANCE IN OHMS 

14 pri. 
IS pri. 

sec. 
T6 pri. 

sec. 
T7A 

18 258Q6 plate to 1X2A plate 
25BQ6 plate to term 4 
258Q6 plate to term 3 
258Q6 plate to term 1 
term 7 to term 8 
term 7 to term 10 

19 pri. 

170 
960 
160 
1100 
6.6 
68 
12.5 
180 
9.5 
17.5 
25.5 
2.6 
5.4 
7 

REMOVABLE 

To clean the inside of the safety glass and the face of 
the picture tube follow the simple procedure below. 

1. Remove the on-off volume and tuning knobs ( pull 
straight out). 

2. Remove two ( 2) phillips head screws at bottom of 
escutcheon. 

SAFETY GLASS 

3. Remove two ( 2) gold phillips head screws at top on 
either side of escutcheon. 

4. Remove escutcheon. 

5. Remove selector switch. 

6. Carefully remove safety glass by pulling out and 
down from bottom. 

TuNIN;C; DIAL 
BUSHING 

ON-OFF - VOLUME 
SHAFT 

TUNING SHAFT 
ASSEMBLY 

TUNING DIAL 
PULLEY 

SET SCREWS 

SUPPORT BRACKET AND 
PULLEY ASSEMBLY 

DWG 

BRACKET AND 
PULLEY ASSEMBLY 

TUNER PULLEYS 
ANO BUSHING 

ASSEMBLY 

NO - 2401- I 

DIAL 

Figure 4. Dial Stringing 

CORD REPLACEMENT 
Dial Cord Stringing: 
If dial cord replacement is necessary, turn the tuning 
dlaft completely counter-clockwise. Two ( 2) separate 
dial cords are used and can be restrung separately. 

Large Tuner Pulley Stringing: 
Follow the diagram and start by attaching the dial 

cord to the top tension spring as shown on the large 
tuner pulley. Route the cord through the opening in 
the pulley and make a quarter counter-clockwise turn 
around the pulley and route to the tuning shaft assembly 
directly in front of the stop washers. Make six ( 6) 
counter-clockwise turns around the tuning shaft assembly 
and then one ( 1) counter-clockwise turn around the lug 
on the center washer and continue in the counter-clock-
wise direction and make one and one-half (Ph) turns 
around the tuner shaft in front of the center washer. 
Route to the large pulley and make (1) complete turn 
around the pulley before routing through the opening 
and then attach to the tension spring. Add second ten-
sion spring as shown. 

Small Tuner Pulley Stringing: 
Follow the diagram and start by attaching the dial 

cord to the tension spring and route through the opening 

in the tuner dial pulley. Route over the bracket and 
pulley assembly ( rear pulley) and make two and one-
half ( 21/2) counter-clockwise turns around the small tuner 
pulley and then route over the bracket and pulley assem-
bly ( front pulley) and over to the pulley on the support 
bracket and then make two ( 2) clockwise turns around 
the tuning dial pulley before routing through the opening 
and attaching to the other end of the tension spring. 

Mechanical Tracking: 

If for any reason the stop washers do not correspond 
to the stop position of the tuner, loosen the set screws 
on the tuner pulley and bushing assembly and re-position. 
Turn the tuning shaft to the extreme counter-clockwise 
position ( stop washers in position shown in diagram) and 
tuner shaft also to the extreme counter-clockwise po-
sition. Retighten set screw. 

Dial Calibration: 

To correct any error in calibration, turn the tuning 
knob until the channel number appears in the opening. 
Press finger on the dial indicator and tune in the corres-
ponding station. 
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VHF TROUBLE-SHOOTING 

Trouble 

No Raster 
No Sound 

Probable Location Trouble Probable Location 

2. 

1. Defective tubes 11-13-16. 

Defective selenium rectifier. 

3. Defective resistors R52-82-101. 

4. Defective capacitors C70-72-74-90-91. 

Defective transformer 19 or choke L32. 

6. Defective safety interlock or on- off 
switch. 

5. 

No Sync 1. Defective tube 12. 

2. Improper voltages or resistances at 
socket of tube 12. 

3. Defective F- S-L switch or in wrong 
position. 

4. Sync stabilizer adjust control misadjusted. 

No Raster 
Sound Normal 

1. Insufficient or no high voltage, ( refer 
to "No High Voltage" section). 

2. Defective picture tube. 

3. Second anode lead disconnected. 

4. lori trap magnet misadjusted. 

5. Defective C.R.T. socket. 

No High 
Voltage 

1. Defective tubes 15-16-17-18. 

2. Defective transformer 18, yoke 17 or 
coil L30-31-34. 

3. Defective capacitor C105-106-107-108-
110-111-112-113. 

4. Defective resistor R92-96-97-98-99-100. 

Insufficient or no 
Vertical Sweep 

1. Defective tube 13. 

2. Defective transformer 15-6 or yoke 17. 

3. Defective capacitor C70-85-86-87. 

4. Defective resistor R68-73-74-75-76-77. 

Picture Cannot be 
Centered 

1. Defective picture tube. 

2. Defective centering magnet. 

3. Defective ion trap magnet. 

No Picture 
No Sound 
Roster Normal 

1. Defective antenna or lead-in. 

2. Defective tuner tube 1-2 or 19-20 

3. Defective tuner ( refer to page /43 

4. Defective tubes 3-4-5-6. 

Improper voltages or resistances at 
sockets of tubes 3-4-5-6. 

6. Improper alignment. 

7. Defective crystal detector. 

8. UHF power plug not in place. 

s. 

Poor Focus 1. Improper adjustment of Ion trap. 

2. Defective picture tube. 

Poor Horizontal 
Linearity 

1. Improper adjustment of linearity mag-
net or anti- pin cushion magnet. 

2. Defective tube 16-17. 

3. Defective capacitor C105-106-111. 

4. Defective transformer 18 or coil L31. 

Snow or Poor 
Picture 

1. Insufficient signal input. 

2. Defective antenna or lead-in. 

3. Improper alignment of Cl -A-B. 

4. Weak tubes 1-2-3-4-5-20. 

5. Improper video IF alignment. 

No Sound 
Pkture Normal 

4. 

s. 

Defective tubes 8-9-10-11. 

2. Improper voltages or resistances at 
socket of tube 8-9-10-11. 

3. Defective speaker or leads broken or 
not in place. 

Defective transformer T3-4 or coil L29. 

Improper sound alignment. 

Lack of Contrast 1. Defective tube 6. 

2. Defective crystal detector. 

3. Improper video IF alignment. 

Washed Out or 
Picture Smear 

1. F- S-L switch in wrong position. 

2. Defective crystal detector. 

3. Gassy tube 1-3-4-20. 

4. Improper video IF alignment. 

WAVE FORM ANALYSIS 

The drawings on this page illustrate the wave forms at 

various positions within the receiver. The wave forms 

are not theoretical but exact copies of that shown by an 

oscilloscope and were taken under normal operating 

conditions, with a transmitted signal and the picture in 

sync at all times. 

When checking the wave forms, connect the ground 

lead from the oscilloscope fo the top chassis plate and 

VERTICAL PULSE 

Pin 5 of Tube 12. 
Plate of Sync Clipper 
25 volts Peak-to- Peak 

VERTICAL PULSE 

Pin 4 of Tube 13 
Grid of V. Output 

95 volts Peak-to-Peak 

/// 
HORIZONTAL PULSE 

Pin 7 of Tube 14 
Plate of A.F.C. Discr. 
6 vol+ç Peak-to- Peak 

the hot lead to the position indicated. The wave shapes 

may vary somewhat depending on the strength of the 

signal, the picture information being transmitted and 

the adjustments of the various controls. 

Under each wave form is the schematic reference, 

position taken at, peak-to-peak voltage and the type o+ 

wave form indicated ( Vertical -60 cycles and Horizonta 

-15,750 cycles). 

HORIZONTAL PULSE 

Pin 5 of Tube 12. 
Plate of Sync Clipper 
25 volts Peak-to- Peak 

HORIZONTAL PULSE 

Pin 1 or 5 of Tube 14 
Cathode of A.F.C. Discr. 

15 volts Peak-to-Peak 

HORIZONTAL PULSE 

Pin 5 of Tube 15 
Plate of H. Mult. 
35 volts Peak-to- Peak 

VERTICAL PULSE 

Pin 3 of Tube 13 
Cathode of V. Blocking Osc. 

125 volts Peak-to-Peak 

N 
HORIZONTAL PULSE 

Pin 2 of Tube 14 
Plate of A.F.C. Discr. 
4 volts Peak-to-Peak 

HORIZONTAL PULSE 

Pin 5 of Tube 16 
Grid of H. Pulse Amp. 
100 volts Peak-to-Peak 

A
d
3
W
O
O
I
N
O
W
 
01

7-
ZL

 
3
9
V
d
 A
l
 

©Jokui Ir. Rider 



VHF GENERAL DESCRIPTION 

VHF Tuner: 
The Tuner is composed of a separate sub-chassis con-

sisting of a 6897A ( twin triode) cascode RF amplifier 
and a 12AT7 tube ( twin triode) for the oscillator and 
converter. Separate high and low band coils and trim-
mers are used with an automatic switching device to 
change bands. The tuner selects and amplifies the sta-
tions signal and converts it to the carrier IF frequency of 
26.75 MC for video and 22.25 MC for sound which in 
turn is then fed to the IF amplifiers for further ampli-
fication. 

Video IF Amplifier: 

The Video IF Amplifiers are mounted on a separate 
sub-chassis along with a crystal video detector and the 
A.G.C. network. The IF amplifier section consists of 
three ( 3) staggered tuned stages with an over coupled 
output IF transformer using 6CB6 ( pentode) tubes 
with self resonant core tuned coils. Since the receiver is 
of the intercarrier type both the video and sound IF 
frequencies are amplified simultaneously and then de-
tected by a Raytheon CK-706 crystal. The signal is then 
coupled to the video amplifier and the first grid of the 
sync clipper. The A.G.C. network of R-59 and C-78 
develops a negative bias voltage proportional to the 
average composite video signal. 

Video Amplifier: 

The Video Amplifier section consists of a 6AH6V 
(pentode) tube with a degenerative picture ( or contrast) 
-..ontrol ( R-33) to vary the signal to the cathode of the 
iicture tube. The audio signal is also amplified in this 
tage and then separated by a 4.5 MC trap ( L-29). 
ihis trap also serves to separate or keep the audio from 
appearing in the picture. 

Sound Section: 

The Sound Section consists of a 6AU6 ( pentode) 4.5 
MC audio IF amplifier, 6AL5 ( twin diode) ratio detec-
tor, 6AV6 ( triode) audio amplifier and a 25L6 ( beam 
power amplifier) output tube. Due to the hetrodyne 
action between the video and sound IF frequencies at 
the video detector a 4.5 MC signal is obtained contain-
ing the audio information. After the video detector 
the audio information is amplified by the video ampli-
fier, separated from the video by the trap ( L-29), am-
plified, detected and further amplified before being 
coupled to the speaker. 

Sync Clipper: 

The Sync Clipper stage utilizes a 66E6 ( heptode) 
tube which functions as a sync separator and noise clip-
per. The signal from the output of the video amplifier 
is coupled to pin 7 through R-34 and C-77. With the 
positive going signal at pin 7 and the low plate voltage 
sync separation is accomplished. When noise bursts are 
present the negative going signal from the video de-
tector, coupled through R-58 to pin 1, cuts the tube off 
and eliminates false sync information in the output. A 
sync stabilizer adjust control ( R-61) is provided to 
adjust the cut-off or clipping level by varying the bias 
voltage to pin number 1. A three position F- S-L switch 
is also provided to change the operational character-
istics of the receiver for various signal level areas. The 
switch disconnects the control ( R-61) from the circuit 
and applies a fixed bias voltage only in the -local -

ANT 

VHF TUNER 
I2AT 7 —  

613Q7A 
R. F. 

CO NV. OSC. 

VIDEO I.F. AMPS. 

L_ 

6C86's 

st 2nd 
I. F 

A 

1 
LOW 

VOLTAGE 

A. G. C. 

3rd 
I. F. 

6AU6 

L 

XTAL 
DET. 

AUDIO 
I F. AMP 

AUDIO SECTION SPEAKER 

6AL5 
AUDIO 
DET 

DWG NO 1011-A I 

68E6 
SYNC 
CLIPPER 

6 VAI DH E60 V 

AMP. 

6AV6 
AUDIO 
AMP 

25L6 
AUDIO 
OUTPUT 

I 2SN7 

6AL5 
A F. C. 

L_ 

6SN 7 
H. MULT. 

VERT 
OSC. 

VERT. 
OUTPUT 

6AX4 
DAMPER 

258Q6 
HORIZ 
AMP 

C. R. T. 

E 
IX2A 
HIGH 

VOLTAGE 

position. In the '' fringe" position the A.G.C. source is 
connected to 240 volt B plus through 20 megohms of 
resistance ( R-56, R-60). No bias voltage to the RF and 
IF tubes is utilized in this position allowing maximum 
amplification. In the " suburban" and " local" positions, 
full A.G.C. is applied. The sync pulses are separated 
from the video signal without the noise effects and then 
coupled to the vertical blocking oscillator cathode and 
horizontal A.F.C. 

Vertical Deflection: 
The Vertical Deflection section consists of a 12SN7 

(twin triode) tube, one-half being used as a blocking 
oscillator and the other half as an output amplifier. The 
signal from the plate of the sync clipper is coupled 
through R-67 and C-81 to the cathode of the blocking 
oscillator. The vertical hold control ( R-69) in the grid 
circuit varies the oscillator operating frequency, thus 
providing adjustment for synchronization. The vertical 
size control ( R-73) varies the amplitude of the pulse to 
the grid of the amplifier and controls the amount of 
vertical deflection. The vertical linearity control ( R-75) 

Figure 5. Block Diagram of VHF portion of Receiver 

varies the cathode resistance, thus adjusting the operat-
ing characteristics of the amplifier to provide the proper 
wave shape to obtain a linear picture vertically. The 
network of C-84, C-85 and R-70, R-71 is designed to 
eliminate vertical retrace lines at high brightness levels. 

AFC Discriminator: 
The Automatic Frequency Control section utilizes a 

6AL5 ( twin diode) tube which functions as a discrimi-
nator. The horizontal sync pulses from the output of the 
sync clipper are coupled to the AFC tube through 
capacitor C-79. At the same time two feed back volt-
ages of opposite polarity are intergrated and applied 
to the plates of the AFC tube. The two feed back volt-
ages are obtained from a separate winding ( terminals 7 
and 10) of the H V deflection transformer and are of 
the same frequency as the horizontal multivibrator. Any 
phase shift between the horizontal sync pulses and the 
horizontal multivibrator signal will cause one diode 
section to conduct more than that of the other. This will 
result in a DC bias voltage applied +o the grid of the 
multivibrator and change the operatihq frequency. The 

output of the AFC discriminator thus synchronizes the 
horizontal multivibrator to the incoming horizontal sync 
pulse. 

Horizontal Multivibrator: 

The Horizontal Multivibrator uses a 6SN7 ( twin tri-
ode) tube and is of the conventional cathode coupled 
type. The core tuned parallel resonant circuit ( L-30 
and C-97) is used as a hold adjustment to stabilize the 
frequency of oscillation. Because of the wide pull- in 
range of the automatic frequency control tube a fine 
hold control is not necessary. The output signal of the 
multivibrator is coupled to the horizontal pulse amplifier 
through capacitor C-106. Capacitor C-107 is a negative 
peaking device to aid in cutting off the pulse amplifier 
tube at the proper time. 

Horizontal Pulse Amplifier: 

The Horizontal Pulse Amplifier utilizes a 25696 ( beam 
pentodc) tube to develop the necessary power for the 
fly back pulse and the horizontal winding of the deflec-
tizn yeke. U
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VHF CIRCUIT 

Damper: 
The Damper tube ( 6AX4 - diode) performs three 

functions: aids in horizontal scanning, suppresses oscilla-
tions which occur over part of the horizontal scanning 
cycle and gives an increase in plate supply voltage for 
the vertical blocking oscillator, vertical output amplifier 
and first anode of the picture tube. 

Hi-Voltage Supply: 

The High Voltage (second anode) is obtained from 
the auto-transfomer type primary winding of the H V 
deflection transformer (T-8). When the plate current 
of the H pulse amplifier tube is cut off, the field built-
up in the primary winding collapses and induces a high 
voltage surge which is rectified by the 1X2A tube, 
filtered by the capacity of the aquadag coating of the 

DESCRIPTION 

picture tube and applied to the second anode. The 1X2A 
is a conventional half-wave high voltage rectifier and 
obtains its filament power from a separate secondary 
winding of the H V deflection transformer. 

Low Voltage Supply: 
The B plus voltage for the receiver is obtained from 

the voltage doubler arrangement of two selenium recti-
fiers and filter capacitors C-90 and C-91. The majority 
of the receivers tubes obtain its filament power from the 
filament transformer ( T-9), however, three tubes are 
connected in series with resistor R-101 and placed 
across the 115 volt AC line. A safety interlock is pro-
vided to reduce shock hazards and a resistor type fuse 
is connected in series to protect the receiver in case of 
overloading. 

VHF SERVICE HINTS 

V.H.F. Tuner: 
Before looking into the tuner for a particular trouble, 

first make the following observations. Since the receiver 
is of the intercarrier type both the sound and video in-
formation are amplified simultaneously by the tuner, I F 
and video amplifiers. Therefore, if the sound section is 
functioning normally it can be assumed that there are no 
defects in the tuner, I F or video amplifiers. If the re-
ceiver is "dead" ( no sound or picture - raster normal) 
first determine whether a signal is being transmitted and 
then check the antenna, lead-in and connections to the 
receiver. Next, rotate the contrast or picture control 
completely to the left ( counter-clockwise) and observe 
the face of the picture tube. Advance the control to the 
extreme clockwise position and again observe the face 
of the picture tube. If no "snow" appears check the 
video amplifier, detector and second and third I F amp-
lifiers. If, however, an increase of "snow" appears check 
the first I F amplifier before looking info the tuner. 

The tuner can easily be serviced by removing the three 
hex-head nuts on top and the one on the bottom which 
holds bottom cover in place. Removing the bottom cover 
makes all the tuner components within easy reach and 
all parts can be serviced. When working inside the tuner 
do not move any component a great distance as a 
change in the distributed capacity may result and offset 
the alignment. When replacing components be sure to 
obtain the same lead length and replace them in the 
same position. 

A majority of tuner troubles are often open and high 
resistance ground or coil solder connections, defective 
trimmers or coils and defective switch contacts. 

Open or high resistance connections can easily be 
repaired by placing a hot soldering iron at the solder 
connection. 

Defective switch contacts may cause an intermittent 
condition or the loss of one or both bands. Contact re-
placement is easily accomplished by removing the two 
switch plate tension springs, the hex-head bolt and the 
switch plate bracket. Lift up the switch plate assembly 
and remove the switch contact holder and replace con-
tacts „ 

A.G.C. 
The A.G.C. is a negative bias voltage proportional to 
the average composite video signal, developed by the 
network of R-59 and C-78 and applied to the R F and 
first and second I F amplifiers. The magnitude of the 
A.G.C. voltage will vary according to the strength of 
the signal being received. However, it will closely cor-
respond to the detector output voltage ( across R-27). 
As a fast and simple check to determine whether the 
A.G.C. voltage is normal, measure both the A.G.C. and 
detector output voltage. Under normal operating con-
ditions these two voltages will be approximately the 
same. 

Sync Stability: 
For optimum sync stability the following points should 
be considered. A three position F-S-L switch and a sync 
stabilizer adjust control are provided along with the two 
hold controls. The position of the switch is governed by 
the strength of the signal being received and the con-
trol should be adjusted for a steady picture. The po-
sition of the switch and the adjustment of the control 
are important for good sync stability ( control will not 
function in " local" switch position). 

For good horizontal sync stability both the horizontal 
hold thumb screw and coil core should be set to the 
center of their respective ranges. ( Center position be-
fore going out of sync in either direction). 

For good vertical sync stability the vertical hold con-
trol can be adjusted to reduce the effect of noise that 
may interrupt synchronization in reception areas where 
noise conditions exist. Rotate the vertical hold control 
until the picture is moving upward and just locks into 
place. At this control setting, the noise will have the 
least tendency to interrupt vertical synchronization. 

Vertical Distribution: 
A fast and simple method to check the vertical distri-

bution of a TV picture, without a test pattern, rotate the 
vertical hold control until the picture is moving slowly 
downward. Observe the black horizontal bar. If the 
vertical size and linearity controls are properly adjusted, 
the bar will not change in thickness as it moves from top 
to bottom. 

VIDEO I-F ALIGNMENT 

Step 
No. 

Signal 
Generator 
Freq. (mc.) 

Sweep 
Generator 
Freq. (mc.) 

Signal 
Input 
Point 

Output 
Point 

Remarks Adjust Response 

1 
23.5 
26.2 25 

, 

Pin 1 of 
tube 5 

Scope at junc 
f L25, 

tion oR27, C59 

Connect short 
between pin 5 and 
pin 6 of tube 4 

12 pri. 
T2 sec. 
Coupling 

rod 

ZIS Mt 

2 

Calibrate scope for sensitivity of one volt per inch. Adjust peak response for one inch deflection. Marker 
should fall 10% down. If response curve is not as shown readjust coupling rod ( bottom of 12) for proper band-

width and 12 primary and secondary for flat response and maximum gain. 

3 

4 

5 

6 

21.4 
Converter 

grid 
. 

VTVM at 
junction of 

L25, R27, C58 

Remove Short. 
Adjust generator for 
output of approx. 
2 volts DC 

L19-B 
(top of 
Chassis) 

Maximum 
Reading 

26.5 
Converter 

grid 
* 

VTVM at 
junction of 

L25, R27, C58 

Adjust generator for 
output of approx. 
2 volts DC 

L19-A 
(bottom of 
chassis) 

Maximum 
Reading 

21.4 
Converter 

grid 
• 

VTVM at 
junction of 

L25, R27, CS8 

Remove Short. 
Adjust generator for 
output of approx. 
2 volts DC 

L19-B 
(top of chassis) 

Maximum 
Reading 

23.8 
Converter 

grid 
• 

VTVM at 
junction of 

L25, R27, C58 

Adjust generator for 
output of approx. 
2 volts DC 

L16 
Maximum 
Reading 

7 25.0 
Converter 

grid 
• 

Converter 
grid 

• 

VTVM at 
junction of 

L25, R27, C58 

Adjust generator for 
output of approx. 
2 volts DC 

L15 
Maximum 
Reading 

Rock for flat 
response 8 25 

Scope at junc• 
lion of L25, 
R27, C58 

12 pri. 

(top of chassis) 

9 
23.5 

26.5 
25 

Converter 
grid 

* 

Scope at junc• 
tion of L25, 
R27, C58 

Marker should be 50% 
down and response curve 
should be as shown — If 
not, repeat alignment. 

Check 
point 
only 

LIS ?SYS 

Picture IF frequency 26 75 MC— Sound IF frequency 22.25 MC. 
*NOTE: A very short lead from the generator must be used to prevent regeneration. 

VIDEO TRAP COIL (L-29) ADJUSTMENT 
1. Tune in a station. 
2. Adjust the tuner until sound bars just appear. 

4. Turn the slug in ( clockwise) until the horizontal 

3. Turn L-29 slug all the way out ( counter-clockwise) , scanning lines are smooth and continuous 

SOUND I-F ALIGNMENT 
Short antenna to ground. 

1 

2 

4.5 
Junction of 
L25, R27, 
C58 

VTVM at 
junction of 

R44, C65, C67 

T3 pri. 

(bottom of 
chassis) 

T3 sec. 

(bottom of 
chassis) 

Maximum  
Reading 

4.5 
Junction of 
L25, R27, 
C58 

Scope at ¡um. 
tion of R44, 
C65, C67 

Sweep approximately 
-2:100 kc—Adjust for 
maximum linearity 

3 4.5 
Junction of 
L25, R27, 
C58 

Scope at junc• 
tion of R44, 
C65, C67 

Sweep approximately 
-±-100 kc—Adjust for 
symmetry of peaks 

- 
" 

T3 pri . 

(bottom of 
chassis) 

• NOTE L-29 coil should only be adjusted as prescribed. Do not ad ust for maximum soun. 

CI
II

VM
 
A
l
l
3
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VHF TUNER ALIGNMENT 

1. 
PRE-ALIGNMENT PRECAUTIONS 

If sweep generator does not have a balanced output, 
connect a 150 ohm resistor in series with the ground 
lead and 150 ohms minus the internal resistance of 
the generator in series with the hot lead. 

2. Connect a 1000 mmf capacitor across scope ter-
minals and a 10K ohm resistor in series with hot 
scope lead as close to test point as possible. 

3. Connect signal generator through a 1000 mmf capa-
citor. 

4. Set F-S-L switch to " Fringe" position. 
5. When aligning the IF Amplifier be sure tuner is 

turned to high band channel 13. 

T6 
VERT. 

OSCILLATOR 
TRANS 

V >LE TU 

UHF 
POWER 
SOCKET 

C70 
FILTER 
LYTIC 

Genex4.eVTRILD29EAp0 

COIL rri  

V. SI ZE V. HOLD 
CONTROL CONTROL 
R73 R69 

RÉ8EpeTlt ACI-E 

SYNC. 
STABILIZER 
ADJUST 
CONTROL 
R 61 

F L 

FRINGE 
SUBURBAN 
LOCAL 
SW ITCH 

T4 
AUDIO 
OUTPUT 
TRANS. 

R101 
FILAMENT 
DROPPING 
RESISTOR 

TB 
H. V. DEFLECTION 

TRANSFORMER 

H. SIZE 
CONTROL 

L30 
CORE 

ADJUSTMENT 

H. HOLD 
CONTROL 

1 DWG. NO. 2387-2 

Figure 6. Top Chassis View 
(Shown with UHF tuner removed) 

T4 
WM WONT 

2SL6GT 
WON 
OVTNT 

R101  
FILAIT 
NSISTON 

79  
N.WWIT 
tRAN 

66646T 
DAM!. 

17 

2511667 
14 NM 
As 

t 30 o éczti. To 

T6 
000140 
TRANS 

75 

b 

e : arm LIS 
e'en' 4 e 

Cli,G 91 72 Vj-ekt. 

LISA 

giterti 

6 Z 5 

• IC MGR. 

68E6 
SON CI.WIJI 

C70 

R 75 11.1 
V LOICACITT a „A„ ve e 

VCCO 

¡LC WYT 
MCCIUCLL 

CT 

WONO.10111011104 
LOCW. MN« 

R61 
INC » JUST 
CANON.. 

R69 R73 

12%N7 
V OLOGOW 
OSCUATOO 

Ano 
NMI 

6A•LS 
Aso 

OINCTO11 

I own NO I 018-A 

Figure 7. Bottom Chassis View 

V-video 
S-sound 

1. Preset trimmer screws C11-14-18-22-28-31- to dimensions shown on page 4'4. 
2. Preset coil cores L3-5-7-8-10-11 in the following manner: 

(a) In low band position, turn tuner to top of stroke ( cores furthest out of coil). 
(b) Switch will be in low band position. 
(c) Adjust coil cores 1.6 inch from core to end of coil form ( use core aligning tool if available). 

LOW BAND R F TRACKING Turn Tuner to channel 6. 
NOTE: Low Band must be aligned before high band. 

Step 
No. 

Signal 
Generator 
Freq. (mc.) 

Sweep 
Generator 
Freq. (mc.) 

Signal 
Input 
Point 

Output 
Point 

Remarks Adjust Response 

1 
V-83.25 
S-87.75 Channel 6 

Antenna 
Terminals 

* Test Point 
(terminal 6) 

Adjust for maximum 
response 

C-28 

2 V-83.25 Antenna * Test Point Adjust for maximum C-18 
S-87.75 Channel 6 Terminals (terminal 6) response C-22 

V-77.25 
S-81.75 Channel 5 Adjust tuner until re-

sponse curve appears 
V-67.25 Channel 4 * Test Point on scope. 

3 S-71.75 
V-61.25 
S-65.75 

Channel 3 

Antenna 

Terminals (terminal 6) Adjust trimmers for 
compromise which 
will give the best 

C-18 

C-22 

V-55.25 Channel 2 *See sketch on overall response 
S-59.75 schematic across band. 

HIGH BAND R F TRACKING Turn Tuner to channel 13. 

1 
V-211.25 
S-215.75 Channel 13 

Antenna 
Terminals 

*Test Point 
(terminal 6) 

Adjust for maximum 
response C-2A 

( ..,....4\,, . 

) 

2 
V-211.25 
S-215.75 Channel 13 

Antenna 
Terminals 

*Test Point 
(terminal 6) 

Adjust for maximum 
response 

C-11 
C-14 

r....\.. 

3 

V-205.25 
S-209.75 
V-199.25 
S-203.75 
V-193.25 
S-197.75 
V-187.25 
S-191.75 

V-181.25 
S-185.75 
V-175.25 
S-179.75 

Channel 12 

Channel 11 

Channel 10 

Channel 9 

Channel 8 

Channel 7 

Antenna 
Terminals 

* Test Point 
(terminal 6) 

* See sketch on 
schematic 

Adjust tuner until re-
sponse curve appears 

on scope. 

Adjust trimmers for 
compromise which 
will give the best 
overall response 

across band. 

C-11 

C-14 

v(....._is 

I 

LOW BAND OSCILLATOR TRACKING Turn Tuner to channel 6. 

1 83.25 Channel 6 Antenna 
Terminals 

Scope at junc. 
firm of L25, 

Adjust until marker is 
50% down on low C-31 

OfCi- ..."...«.\. 

R27, C58 frequency slope 
LOW Mt 

2 
67.25 Channel 4 Antenna 

Terminals 

Scope at junc. 

tion of L25, 

Marker should be 
50% down on low 

»,.r.\ss 

55.25 Channel 2 R27, C58 frequency slope 
LDS, UrA 

HIGH BAND OSCILLATOR TRACKING Turn Tuner to channel 13. 

1 211.25 Channel 13 Antenna 
Terminals 

Scope at ¡um. 

tion of L25, 
R27, C58 

Adjust until marker is 

50% down on low 
frequency slope 

C-28 510 -A 

UN MN1 

193.25 Channel 10 Antenna  Scope at junc. Marker should be 
2 175.25 Channel 7 Terminals tion of L25, 

R27, C58 
50% down on low 
frequency slope 

vceo 

M
O
N
T
G
O
M
E
R
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A
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T
V
 P
A
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VHF TUNER DIAGRAM 

e 

I2AT7 

SWITCH PLATE 
TENSION SPRING 

LINK 

LINK SPRING 

L-II 

Connection to 
converter 

TUNING SliAFT 

L- I0 
L-8 
L-7 

L-5 
L-3 

TUNER ASSEMBLY 

68Q7A 

C-14 

CORE 
RETAINING 
NUTS TREADLE 

C - 28 

C - 31 

BOTTOM COVER 

FRONT CAM 

C 2 8 
Low- band antenna 

trimmer 

C2A 
Hi - band antenna 

trimmer 

CI4 

Hi R- F Sec. 
9 . 

I • 
' 16 

Low- band Osc. 
C- 3I 

BAR 

SWITCH PLATE 
ASSEMBLY 

C -II 

REAR CAM 

C -22 

C- I8 

The dimensions shown 
7 are approx. from the 

d/ shoulder of screw head 
to mounting base. 

C- I1 
Hi R- F Pri. 

25"-
32 

16"- C- I8 
\ Low R- F Pu. 

\ C-22 
Low R-F Sec. 

16 

Hi- band Osc. 
C-28 

DWG. NO. 1079 

Figure 8. VHF Tuner Diagram 

UHF GENERAL DESCRIPTION 

The UHF Tuner is a single conversion, continuous tun-

ing device which mechanically mounts directly over the 

VHF tuner in the receiver. The tuner is coupled to the 

VHF tuner by drive gears which thus provides tuning of 

both UHF and VHF by the same tuning knob. The tuner 

obtains its filament and plate supply voltages from the 

TV chassis and a switch is provided to select the desired 

tuner for operation. 

The UHF Tuner selects the UHF stations video and 

sound carriers and converts them to the carrier IF fre-

quency of 26.75 MC for video and 22.25 MC for sound 

which is coupled to the IF amplifiers in the receiver by 

10 inches of RG-62U cable. 

Some receivers may incorporate a 6BK7 tube in place 

cf the 6BQ7A cascode pre- IF amplifier. Refer to figure 

12 for wiring differences. 

ANTENNA 
CONNECTION 

U. H. F. 
TUNER 

DRIVE 
GEARS 

1 F. CABLE 

V H. E 
TUNER 

2370C 

Figure 9 

URI' CIRCUIT DESCRIPTION 

The UHF Tuner employs a double coaxial line RF 
cavity pre-selector. The coaxial line arrangement has 
the advantages of high selectivity, low insertion losses, 
uniform band-width and good shielding against oscillator 
radiation. The coaxial cavity is basically a one-quarter 
wave shorted tuned stub. The electrical length of the 
cavities is varied by a ribbon which is attached to the 
dial cord and pulley arrangement. In this manner tun-
ing is accomplished similar to varying the length of a 
tuned stub which would change the resonant length for 
various frequencies. The dial cord is of a special ma-
terial which is not affected by temperature or moisture 
and is locked to the pulleys which eliminates the possi-
bility of slippage. Tracking screws are provided in the 
cavities to obtain uniform band width and sensitivity. The 
tracking screws vary the capacity between the ribbon 
and the cavity wall and thus vary the electrical length 
of the ribbon. 

The oscillator tube used is a 6AF4 which is similar 
to the 6F4. Oscillator tuning is accomplished by a one 
quarter wave shorted parallel wire transmission line ar-
rangement. It differs from the RF cavities, in that a 
shorting bar is used to vary the electrical length of the 
lines. This method provides very stable operation. 

Inductive or link coupling is employed to transfer the 
signal between stages. The arrangement of link coup-
ling gives maximum selectivity and constant band-width 
over the entire UHF band. The signal from the output 
coupling link is mixed and detected by a CK-710 crystal 
detector and then applied to the tuned input of the 
cascode amplifier. A 66Q7A tube is used as a cascode 
Pre- IF amplifier which is tuned to a center frequency of 
25 MC and has the features of low noise and broad band-
width. The signal is amplified by the cascode amplifier 
and then coupled to the IF amplifier section in the re-
ceiver through 10 inches of RG-62U coaxi,11 cable. 
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UHF CIRCUIT DESCRIPTION 

The UHF Tuner maintains a fairly constant antenna 
input impedance of 300 ohms, has an overall band-width 
of 6 to 8 megacycles and has an oscillator injection 

curent ratio of approximately 2 to 1. The only cmpli-
fication of the signal takes place in the cascode ampli-
fier. The signal is not amplified in the RF cavities, there-
fore, the sensitivity of the receiver on UHF will not quite 

equal that of VHF. A receiver equiped with a UHF 
tuner will have an overall UHF sensitivity of approxi-

SERVICE 

If the receiver is "dead" when attempting to view a 

UHF program, first check the position of the selector 
switch, then determine whether a signal is being trans-
mitetd and then check the antenna and lead-in connec-
tions before suspecting the tuner for trouble. 

Also as a fast check, view the face of the picture tube 

at minimum contrast or picture control setting and ad-
vance the control to maximum. Compare the difference. 
If there is little or no difference ( no "snow") check the 

video detector and IF amplifiers. If an increase of 
"snow" appears at maximum control setting, check the 

first IF stage before looking to the tuner for a defect. 

If the UHF tuner is not functioning properly, first 
substitute the oscillator ( 6AF4) and cascode amplifier 
(613Q7A) tubes. Next check the voltages at the UHF 

mate!), 150 microvolts. 

Service features of this tuner pro.ides a convenient 

check point for measuring the oscillator grid current to 
determine whether the oscillatcr is functioning. Also 
provisions have been made for reas:..7;ng the oscillator 

injection current to check both the crystal detector and 

the oscillator. An opening is also provided for coupling 

to the input grid coil when aIionrnent cf the cascade 
amplifier is necessary. 

HINTS 

power socket or cable connections in the receiver. 

If soldering iron servicing, crystal detector or com-

ponent parts replacement is necessary, the picture +Ape 

must be removed. Removing the picture tube makes the 
majoriiy of the UHF Tuner components within easy reach 

and most of the parts can be serviced. The tuner should 

not be removed from the chassis when service is required, 
also caution must be observed not to lay the chassis on 
the tuner side. Damage to the UHF Tuner may result. 

CAUTION: When attempting to service the tuner, do 

not move or rearrange components or mechanical parts 
as a change in distributed capacity may result and off-
set the alignment. When replacing a component, be 

sure to obtain the same lead lengths and replace in the 
same physical position. 

SERVICE DATA 
To determine whether the oscillator section is function-

ing, a convenient check point has been provided where 
the oscillator grid current can be measured. To measure 
the oscillator grid current, place a Simpson Model 260 
Multimeter ( or equivalent) on the 100 microamp scale 
across the 22 ohm resistor ( R2). See figure 10. A reading 
of 10 to 30 microamperes should be obtained if the 
oscillator is functioning normally. 

6AF4 
•*, 

ARM I TE 
INSULATOR 

Figure 10 

RETAINER 
SPRING 

L3 

OSC GRID 
CURRENT 
CHECK POINT 

DWG NO 

Both the oscillator and crystal detector can easily be 
checked by measuring the oscillator injection currrent. 
Place a Simpson Model 260 Multimeter ( or equivalent) 
on the 100 microamp scale across the 22 ohm resistor 

(R10) at the terminal indicated in Figure 11. A reading 
of 5 to 40 microamperes should be obtained if both the 
oscillator and crystal are functioning normally. 

DWG NO 10043 

Figure 11 

10 INCH 
6G-621.1 

t r L E  
PUJO  

UHF POWER 
PLUG 

42_09 
::)2 3 D  ..o7, 

DwG NO 1063 

ANTENNA 
CONNECTIONS 

OSCILLATOR 
INJECTION 
CHECK POINT 

CK-TIO 

CASCOCE 
Amp 

R3 
1500 

CIO 
1000 

RF 
CAVITY 

L 5 

I I 
C5A COB 
1000 1000 

RIO 22 

C3 20 

2 

Figure 12 6BK7 UHF TUNER SCHEMATIC 

10 INCH 
RU-621) 
CABLE  

Pun .41_E 

OW POWER 
PLUG 

OAt  

0°293 SO 
4 

o 

r 

8 
6AF4 

OSCILLATOR 

ANTENNA 
CONNECTIONS 

LB 

1.  

R• 
> R3 3900 
,i500 •  
• CIO 

--• 000 R5 
GI i _ 1 >10K 

10001 r 

CS 

o 

•,11-11. 

GE-710 E 

RI 
•700 

RF 
CAVITY 

 •   

%hate 
CHECK ROINT 

/ 62 

22 dB 
e 

IF *I " 
w -I se' 
6BQ7A 
C.ASCODE 
AMP 

67 
160 

DWII. NO. 1080 I 

OSCILLATOR 
INJECTION 
ONECK POINT 

L 5 

C3 
20 

L6 

C4 
•7 

C COB 
100

0 
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Figure 13 6BQTA UHF TUNER SCHEMATIC 
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L6 CONNECT ION 

CRYSTAL 
COVER - 

OSC 
DRIVEN 
PULLEY 

CRYSTAL 
DETECTOR 

TRACKING SCREWS 

DWG NCI 1003 

Figure 14 

CRYSTAL DETECTOR: If replacement of the CK-710 

Crystal Detector is necessary, the picture tube must be 

-emoved along with the cyrstal cover ( refer to figure 14). 

The crystal is soldered into place and should be care-

fully resoldered after replacement. Overheating may 

damage the crystal. To dissipate the heat, grasp each 

crystal lead with a pliers when soldering into place. 

ALIGNMENT 

Since UHF is a relatively new field, test equipment 
necesary for RF and Oscillator Alignment is highly 
expensve and not readily available on the market at the 
present time. Therefore, a complete alignment proce-
dure is not presented in this manual. 

The cascode Pre-IF Amplifier can easily be realigned 
if necessary by connecting a 25 MC unmodulated signal 
to the junction of Coil L-5 and Capacitor C-2 ( see 
figure 14), and a VTVM at the video IF Detector output 
of the receiver. Connect generator through a 1 mmf 
capacitor. Adjust both L4 and L6 for maximum VTVM 
reading. 

KEYING 
WASHER 

BRASS 
SPACER 

\DRIVEN GEAR 
PULLEY POSITIONING ASSEMBLY 
SCREW 

I DWG NO 1007 

Figure 15 

If for any reason such as dial cord replacement, corn-
ponent replacement. etc.. the RF cavities may be ad-
justed for peak performance. Before attempting adjust-
ment, note position of ribbons and mark the UHF drive 
gear so that original positions can be relocated if neces-
sary. Loosen the pulley positioning screw ( refer to figure 
15) and rotate the RF Drive Pulleys while viewing a UHF 
program. Rotate the pulleys for the sharpest and clear-
est picture. 

CAUTION: Do not under any circumstances attempt 
adjustment of the tracking screws, oscillator trimmer 
screw or oscillator cavity. Precision test equipment is 
necessary for the adjustment. 

U.H.F. TELEVISION FREQUENCY RANGES 

(All Figures Represent Megacycles) 

Channel 

Channel 

Frequencies 

Picture Carrier 

Frequency 

Sound Carrier 

Frequency 

Receiver 

Oscillator Frequency 

G) 

DRIVEN 
PULLEY 

CORD TENSION 
SPRING 

DRIVE PULLEY 

\I 

TRIMMER 
SCREW 

DRIVEN PULLEY 
SHAFT 

RETAINING RING 

Figure 16 

0 SHORTING 
..,.._13AR ASSY. 

IDLER PULLEY 

DRIVE SHAFT 

OSCILLATOR CAVITY STRINGING 

RI B BON 
L. 

DRIVEN 
PULLEY 

CORD TENSION 
SPRING 

RF CAVITY STRINGING 

DRIVE PULLEY 

14 
15   
16   
17   
18 
19   
20   
21   
22   
23 
24   
25   
26   
27 
28   
29   
30 
31 
32 
33   
34   
35 
36 
37   
38 
39 
40 
41   
42 
43   
44 
45  
46  
47 
48 
49 
50 
51 
52   
53 
54 
55 
56 
57 
58 
59 
60 
61  
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
173 
74 
75 
76 
77 
78 
79 
8o 
81 
82 
83 

470-476   
476-482  
482-488  
488-494  
494-500  
500-506   
506-512   
512-518  
518-524  
524-530  
530-536  
536-542   
542-548  
548-554  
554-560   
 560-566  
566-572   

.....572-578 

..... 578-584  
584-590 
590-596 
596-602 
602-608  
608-614 

 614-620  
.620-626  
626-632 
632-638 
638-644 
644-650 
650-656 
656-662 
662-668 
668-674 
674-680 
680-686 
.686-692 
.692-698 

704-710 
 710-716 

which employ single conversion and an output IF of 

  716-722   
  722-728   
  728-734   

734-740 
740-746 
746-752  
752-758   

  758-764   
• 764-770   
  770-776   
  776-782   
  782-788  
  788-794  
. 794-800   
_800-806   
 806-812   
 812-818   
 818-824   
 824-830  

830-836  
  836-842  
  842-848  
  848-854  
 854-860  
 860-866  

866-872  
872-878  
878-884  
884-890   

471.25   
 477.25   
 483.25   

489.25   
495.25   
501.25   
507.25   
513.25   
519.25   
525.25   
531.25   
537.25   
543.25   
549.25   
555.25   
561.25   
567.25   

..573.25   
..579.25   
585.25   
591.25   
597.25   
603.25   
609.25   
. 615.25  
. 621.25  
...627.25  
 633.25  
 639.25  

645.25   
651.25   
657.25   
663.25  
669.25  

 675.25  
 681.25  

687.25  
693.25  
699.25  
705.25   
711.25   
717.25   
723.25   
729.25   
735.25   
741.25 
747.25 
753.25 
759.25 
765.25 
771.25 
777.25 

...783.25 
_789.25 

795.25 
801.25 

....807.25 
813.25 

...819.25 
....825.25 
....831.25 
....837.25 
. . 843.25 
....849.25 
....855.25 
....861.25 
_867.25 
....873.25 
. 879.25 

....885.25 

•• 

475.75 
481.75 
487.75 
493.75 
499.75 
505.75 
511.75 
517.75 
523.75 
529.75 
535.75   
541.75   
.547.75 
553.75 . 
559.75   
565.75   
571.75  
577.75   
583.75   
589.75   
595.75   
601.75   
607.75   
613.75   
619.75   
625.75   
631.75   
637.75   
643.75   
649.75   
.655.75   

..661.75   
667.75  
673.75   

..679.75  
685.75   
691.75   
697.75   
703.75  
709.75   
715.75   
721.75   
727.75   
733.75   
739.75   
745.75 
751.75 
757.75 
763.75 
.769.75 
.775.75 
.781.75 
787.75 
793.75 
799.75 
805.75 
811.75 
817.75 
823.75   
829.75 
.835.75 
841.75 
847.75 
853.75   
859.75   
865.75   
871.75 
877.75 
883.75   
889.75 

NOTE: The Receiver Oscillator Frequency applies only to those UHF Tuners 
approximately 25 MC. 

498 
504 
510 
516 
522 
528 
534 
540 
546 
552 
558 
564 
570 
576 
582 
588 
594 
600 
606 
612 
618 

  624 
  630 
  636 
  642 
  648 
  654 
  660 
  666 
  672 

678 
  684 
  690 
  696 
  702 
  708 
  714 
  720 
  726 
  732 

738 
744 
750 
756 
762 

 768 
  774 
  780 
  786 
  792 
  798 
  804 

810 
816 

 822 
 828 
  834 
 840 
  846 
  852 
  858 
  864 
  870 
  876 
  882 
  888 
  894 
  900 
  906 

912 
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F3 NOTE: AN ALTERNATE RATIO 
DETECTOR TRANSFORMER MAT BE 
USED- PART NO. I3M-19443 

TERMINAL I IS CONNECTED TO PIN 
5 OF SAN TUN TERMINAL 2 TO 
PIN N or wee tot TERMINAL 3 
TO PIN 7 Of IIAL5 TUN TERM-
INAL 4 TO PIN S OF SALO TUSE. 
TERMINAL 4 TO RESISTOR R43 
ANO CAPACITOR C44 WILL 7444 
84 NEO we. 

C) 
6BQTA 
R F AMPLIFIEW  

66 

C56 
15000 

o 

C57 6AH6V 
5000 VIOLO AMP 

R32 
U sK 

1240V 

mama 

R57 

e959 Imes 

C78 
I22si 

• 

LOCAL -SUSURRAN  
FRINGE SWITCS 

A GC 
SOURCE 

R56 
10mry 

60 
•-•—• 

r sync. STSSILiZES 1 

NOTE: VOLTAGE MEASURED WITH 
SOK -A4V METER CORRECT ONLY WITH NO 
SIGNAL INPUT, NORMAL OPERATION AND LINE 
VOLTAGE 115 VOLTS A. C. 

CAPACITOR VALUES SHOWN PI 

*IIMFD UNLESS OTHERWISE 

MARKED. 

RESISTOR WATTAGE SHOWN IN 

1/2  WATT UNLESS OTHERWISE 

MARKED. 

GROUND SYMBOL 1+) DENOTES 
TOP CHASSIS PAN. DENOTES 

SIDE FLANGE. 

DWG. NO. 1036 

L I 

1.6 

L II 

I 10 

1.26 

 ' 0 "— ^ 

Cl2 CI5 
,5 

R5I 
1000 

147 

PtLOT 
LIGMT 

1623 

VA 
C29 

G C 

C31 
5-10 

C30 

I 1. CONNECT.ON !OR 

  T URF OPE RAT ION 

Li3 D 
LI4 

,C030% 

15 

RI5 
275 

UHF OVIIF 

+NOV 

•450v 
• 

L27 R36 1514 BOOST 

MON  

65$ 

E 30333mly 

R33 
00 1134 

5400 

077 
.0022 RE 

11135 
5400 
tv, 

0'55V 
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TRANSFONNER 

eue 
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DWG. NO. 1082 

Ref. No. Part No. Description Selling Price Ref. No. Part No. Description Selling Pack 

CAPACITORS 
Cl A,B 8G-19506 1000 mmf, dual ceramic 
C2 8G-21315 20 mmf, feed thru 
C3 8G-21951 20 mmf, ceramic 
C4 8G-20740 47 mmf, ceramic 
C5A,B 8G-19506 1000 mmf, dual ceramic 
C7 8G-13201 1000 mmf, ceramic 
C8 8C-13453 8 mfd x 450 volt, lytic 
C9 8G-20878 1000 mmf, feed thru 
C10,11 8G-13201 1000 mmf, ceramic 
C12,13 8G-19862 1000 mmf, ceramic 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RIO 

Li 
L2 
L3 
14 

9B1-70 
981-42 
9131 -64 
9B1 -69 
9B1-74 
9C11-1112 
9131-140 
981-96 
9131-79 
981-42 

16A-20469 
201-20265 
16A-20470 
201-20483 

RESISTORS 
4700 ohm, 1/2 watt, 10% 
22 ohm, 1/2  watt, 10% 
1500 ohm, 1/2  waft, 10% 
3900 ohm, 1/2 watt, 10% 
10K ohm, 1/2 watt, 10% 
12K ohm, 3 watt, 10% 
160 ohm, 1/2 watt, 5% 
680K ohm, 1/2  watt, 10% 
27K ohm, 1/2 watt, 10% 
22 ohm, 1/2  watt, 10% 

COILS 
Filament Choke Coil 
Choke Coil 
Cathode Choke Coil 
Output IF Coil 

U.H.F. TUNER 
L5 16A-21934 Crystal Coupling Coil 

.18 L6 201-21933 Input IF Coil 

.18 MISCELLANEOUS 

.12 201-21283 Ribbon Contact Arm Assembly 

.12 (bottom) 

.18 201-21954 Ribbon Contact Arm Assy. ( top) 

.14 5M-21286 RF Driven Pulley 
1.00 3A-21287 Shaft for R.F. Pulley 
.34 5M-21289 Oscillator Driven Pulley 
.14 29C-21288 Retaining Ring ( RF Pulley Shaft) 
.12 3A-21290 Oscillator Pulley Shaft 

3A-21292 Oscillator Idler Pulley 
213-21583 Oscillator Cover Assembly 
8M-21655 Crystal ( CK-710) 1 
200-21295 Crystal Cover 
200-21298 Driven Gear Assembly 
3A-21300 Drive Shaft 
29M-21512 Keying Washer 
3C-11073 Brass Spacers 
3C-21374 Sleeve Spacer 
32F8SE-5882 Pulley Positioning Screw 
5M-21373 R.F. Cavity Drive Pulley 
200-21299 Oscillator Drive Pulley & Pin 
2C-21301 R.F. Cavity Cover 

.12 213-21304 Cascode Amplifier Cover 

.22 3M-21305 Tracking Screw 

.12 62M-21306 Locking Wire ( for above). 

.28 

.14 

.14 

.14 

.14 

.14 

.30 

.14 

.14 

.14 

.14 

.04 

.6C 

.18 

.30 

.22 

.06 

.04 

.04 

.04 

.10 

.16 

.96 

.16 

.58 

.22 

.04 

.02 

.24 

.02 

.58 

.40 

.10 

.12 

.04 

.0 2 

Cl 8G-11892 

C2A-B 8E-17142 
C3 8G-13962 
C4 8G-20880 
C5 8G-20878 
C6 8G-12495-8 
Cl 8G-16045 
C8 8G-20878 
C9 8G-13201 
Cl 0 8G-20850 
C11 201-15142 
C12 8G-13017 
C13 8G-13201 
C14 201-15142 
C15 8G-19314 
C16 8G-20878 
C17 8G-13201 
cl 8 201-15142 
C19 8G-12495-2 
*C19 8G-12495-1 
C20 8G-13201 
C21 8G-12495-8 
C22 201-15142 
C23 8G-13201 
024 8G-12495-2 
C25 8G-13201 
C26 8G-19568 
C27 8G-11891 
C28 201-15142 
C29 8G-15224 
C30 8G-20879 
C31 201-15142 
C32 8G-20878 
*C35 8G-12495-8 

Capacitors 
22 mmf, 500 volt, ceramic, 
(included with Ti) 

5-20 mmf, dual trimmer 
5000 mfd, 500 volt, ceramic 
6 mmf, feed thru 
1000 mmf, feed thru 
1.5 mmf, 500 volt, ceramic 
220 mmf, 500 volt, ceramic 
1000 mmf, feed thru 
1000 mmf, 500 volt, ceramic 
1000 mmf, feed thru 
.5-10 mmf, trimmer 
15 mmf, 500 volt, ceramic 
1000 mmf, 500 volt, ceramic 
.5-10 mmf, trimmer 
4 mmf, 500 volt ceramic 
1000 mmf, feed thru 
1000 mmf, 500 volt, ceramic 
.5-10 mmf, trimmer 
1.0 mmf, 500 volt, ceramic 
.68 mmf, 500 volt, ceramic 
1000 mmf, 500 volt, ceramic 
1.5 mmf, 500 volt, ceramic 
.5-10 mmf, trimmer 
1000 mmf, 500 volt, ceramic 
1.0 mmf, 500 volt, ceramic 
1000 mmf, 500 volt, ceramic 
2.5 mmf, 500 volt, ceramic 
51 mmf, 500 volt, ceramic 
.5-10 mmf, trimmer 
7 mmf, 500 volt, ceramic 
6 mmf, feed thru 
.5-10 mmf, trimmer 
1000 mmf, feed thru 
1.5 mmf, 500 volt, ceramic 

Resistors 

V.H.F. TUNER 

.16 
.22 
.16 
.28 
.34 
.14 
.14 
.34 
.14 
.24 
.18 
.14 
.14 
.18 
.16 
.34 
.14 
.18 
.14 
.14 
.14 
.14 
.18 
.14 
.14 
.14 
.18 
.16 
.18 
.07 
.34 
.18 
.34 
.14 

R1 981-29 470K ohm, 1/2 watt, 20% ( incl. 
with Ti) .14 

R2 981-62 1000 ohm, 1/2 watt, 10% .14 
R3 9B1-74 10K ohm, 1/2 watt, 10% .14 
R4 961-38 10 ohm, 1/2  watt, 10% .14 
R5 9131-13 1000 ohm, 1/2 watt, 20% .14 
R6 9131-78 22K ohm, 1/2  watt, 10% .14 
R7 981-27 220K ohm, 1/2  watt, 20% .14 
R8 981-74 10K ohm, 1/2  watt, 10% .14 
R9 9131-50 100 ohm, 1/2  watt, 10% .14 
R10 981-66 2200 ohm, 1/2 watt, 10% .14 

Ti ( Incl. 
Ti A,T113,C1, 
C2A,C2B,C3 
andR1) 
FIA 

T1I3 

Ll 
L2 
L3 
L4 
L5 
L6 
L7 
L8 
110 
Ll 1 

Chokes, Transformers and Coils 
201-21192 Antenna transformer assembly 

13E-20767 H. B. Antenne transformer ( incl. 
with Ti) 

13E-21189 L.B. Antenne transformer ( incl. 
with Ti) 

13M-20781 Cascode plate-to-cathode coil 
13M-20780 Cascode cathode-to-grid coil 
13E-1 7140 H.B. R.F. primary coil 
16A-20777 Filament choke 
13E-1 2046 L.B. R.F. primary coil 
16A-1712-8 R.F. choke 
13E-17140 H.B. R.F. secondary coll 
13E-12046 L.B. R.F. secondary coil 
13E-1 7140 H.B. oscillator coil 
13D-12155 L.B. oscillator coil 

Miscellaneous 
200-20772 
201-20766 
200-20779 
2D-20893 
200-18824 
200-21193 
200-20881 
201-20769 

49A-20763 
5M-18807 
2M-1 6276 
43A2-5444 
51A-1 5713 
51A-1 7162 
51A-21200 
51A-1 5715 
51A-17161 
2C-21099-1 
2C-18805-1 
49A-1 8799 
2M-18800 
2M-21278 
2M-191 50 
213-19323 
213-20864 
2J-16310 
5F-16311 

Ti shield assembly 
Coil alignment strip 
Switch lever assembly 
Switch lever bracket 
Rear cam 
Shaft and front cam 
Bottom cover 
Capacitor plate assembly 
(included C5-8-16-30-32) 
Hair-pin spring ( for trimmer) 
Treadle bar 
Core mounting clip 
Hex nut, 2-56x3/16" 
Iron core ( white) for L-10 
Iron core ( brown) for L3-7 
Iron core ( pink) for L-11 
Iron core ( blue) for L-5 
Iron core ( orange) for L-8 
Front end plate 
Rear end plate 
Link spring 
Front link 
Rear link 
Flat spring 
Tube shield ( 12AT7) 
Tube shield ( 68K7) 
Sliding switch contact 
Switch contact holder 

2.04 

.30 

.42 

.10 

.10 

.58 

.18 

.22 

.36 

.58 

.22 

.58 

.54 

.28 

.18 

.34 

.04 

.12 

.58 

.30 
3.60 

.02 

.40 

.02 

.02 

.22 

.18 

.18 

.22 

.22 

.12 

.12 

.06 

.06 

.06 

.02 

.16 

.10 
02 
.05 

T
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C36 8G-13962 
C37 8G-11789 
C38 8F3-8 
C39-40 8G-13201 
41 8G-19731 

C42 8G-19522 
C43-44 8G-13201 
C45 8G-21105 
046 8G-11732 

C47 8G-19731 

C48 8G-13962 
049 8G-13201 
C50 8G-13962 
C51 8G-12166 

C52 8G-12166 
C56-57 8G-13962 
C58 8J-16085 
C59 8J-16083 
060 8G-12166 
061 8G-13909 
C62 8G-13962 
C63 8G-12198 
C64 8J-20634 
C65 8J-20582 
066 8F3-122 
C67 8G-21207 
C68 8J-20582 
C69 8G-13962 
070A- B-C- D 8C-22130 

"070 A,B,C,D 8C-20808 

C71 8J-16084 
C72A-B-C 8C-20954 

C73 8J-20594 
C74 8J-21505 
C77 8J-20590 
C78 8J-16082 
Cr? 8F3-113 
C80 8J-16083 
C81 8J-20592 
C82 8J-16086 
C83-84 8J-16096 
C85 8J-16081 
086 8J-16084 
C87 8J-21505 
C88 8J-16097 
C89 8J-16083 
090 8C-20709 
C91 8C-20684 
C95 8F3-123 
C96 8F3-117 
C97 8J-20613 
C98 8J-20582 
099 8J-16096 
0100 8J-16082 
0101 8F3-123 
C102-103 8F3-117 
0104 8F3-119 
0105 8F3-122 
0106 8J-16084 
0107 8G-12198 
0108 8J-16081 
0109 8G-12198 

0110 8J-16082 
0111 8C-22111 
0112 8G-21440 
0113 8G-19505 

R13 
R14 
R15 
R16-17 
R18 

961-13 
981-73 
9B2-79 
961-82 
981-46 

MAIN CHASSIS 

Capacitors 

5000 mmf, 500 volt, ceramic 
10 mmf, 500 volt, ceramic 
100 mmf, 500 volt, mica 
1000 mmf, 500 volt, ceramic 
47 mmf, 500 volt, ceramic 
(included with L-16) 

2000 mmf, 500 volt, ceramic 
1000 mmf, 500 volt ceramic 
680 mmf, 500 volt, ceramic 
470 mmf, 500 volt, ceramic 
(included with L-19) 

47 mmf, 500 volt, ceramic 
(included with L-19) 

5000 mmf, 500 volt, ceramic 
1000 mmf, 500 volt, ceramic 
5000 mmf, 500 volt, ceramic 
5 mmf, 500 volt, ceramic 
(included with T-2) 
5 mmf, 500 volt, ceramic 
5000 mmf, 500 volt, ceramic 
.1 mfd, 200 volt, molded 
.1 mfd, 400 volt, molded 
5 mmf, 500 volt, ceramic 
22 mmf, 500 volt, ceramic 
5000 mmf, 500 volt, ceramic 
47 mmf, 500 volt, ceramic 
.0022 mfd, 400 volt, molded 
.01 mfd, 200 volt, molded 
560 mmf, 500 volt, mica 
5000 mmf, 500 volt, ceramic 
.01 mfd, 200 volt, molded 
5000 mmf, 500 volt, ceramic 
10 mfd, 75 volt-100 mfd, 300 
volt-100 mfd, 25 volt-10 mfd, 
450 volt filter lytic 

10 mfd, 75 volt- 100 mfd, 300 
volt- 100 mfd, 25 volt- 10 mfd, 
400 volt, filter lytic 

.01 mfd, 400 volt, molded 
10 mfd, 15 volt-10 mfd, 300 
volt-10 mfd, 300 volt filter 
lytic 

.015 mfd, 400 volt, molded 

.47 mfd, 400 volt, molded 

.0022 mfd, 400 volt, molded 

.22 mfd, 200 volt, molded 
100 mmf, 500 volt, mica 
.1 mfd, 400 volt molded 
.0047 mfd, 400 volt, molded 
.022 mfd, 200 volt, molded 
.047 mfd, 200 volt, molded 
.047 mfd, 400 volt, molded 
.01 mfd, 400 volt, molded 
.47 mfd, 400 volt, molded 
.01 mfd, 600 volt, molded 
.1 mfd, 400 volt, molded 
100 mfd, 150 volt, lytic 
100 mfd, 150 volt, lytic 
680 mmf, 300 volt, mica 
220 mmf, 500 volt, mica 
3900 mmf, 600 volt, ceramic 
.01 mfd, 200 volt, molded 
.047 mfd, 200 volt, molded 
.22 mfd, 200 volt, molded 
680 mmf, 300 volt, mica 
220 mmf, 500 volt, mica 
330 mmf, 500 volt, mica 
560 mmf, 500 volt, mica 
.01 mfd, 400 volt, molded 
47 mmf, 500 volt, ceramic 
.047 mfd, 400 volt, molded 
47 mmf, 500 volt, ceramic 
(included with T-7) 

.22 mfd, 200 volt, molded 
50 mfd, 300 volts, lytic 
470 mmf, 1000 volt, ceramic 
1000 mmf, 500 volt, ceramic 

Resistors 
1000 ohm, 1/2 watt, 20% 
8200 ohm, 1/2  watt, 10% 
27K ohm, 1 watt, 10% 
47K ohm, 1/2  waft, 10% 
47 ohm, I/2 watt, 10% 

.16 

.14 

.14 

.14 
.12 

.18 

.14 

.12 

.16 

.12 

.16 

.14 

.16 

.16 

.16 

.16 

.18 

.24 

.16 

.16 

.16 

.16 

.18 

.16 
.16 
.18 
.16 
.16 

2.52 

2.50 
.16 

1.24 
.16 
.58 
.16 
.28 
.14 
.24 
.16 
.16 
.18 
.18 
.16 
.58 
.18 
.24 

1.18 
1.12 
.18 
.14 
.18 
.16 
.18 
.28 
.18 
.14 
.16 
.16 
.16 
.16 
.18 
.16 

.28 
1.38 
.18 

.14 

.14 

.14 

.14 

.14 

R19 9131-13 1000 ohm, V2 watt, 20 % 
R20 981-82 47K ohm, 1/2  watt, 10% 
R21 961-46 47 ohm, 1/2  watt, 10% 
R22 981-13 1000 ohm, 1/2  watt, 20% 
R23 981-74 10K ohm, 1/2  watt, 10% 

(included with L-19) 
R24 981-49 82 ohm, 1/2  waft, 10% 
R25 9B1-13 
R26 9131-78 
R27 981-71 
R31 981-94 
R32 9B2-79 
R33 1013-21476 
R34 9131-71 
R35 984-71 
R36 9131-76 
R37 108-17275 
R38 9131-88 
R39 9131-62 
R40 9E31-86 
R41 961-51 
R42 964-73 
R43 981-46 
R44 961-78 
R45 9131-110 
R46 9131-78 
R47 981-90 
R48 961-94 
R49 982-51 
R50 9012-1103 
R51 9131-62 
R52 9M-20736 
R53 10A-21484 
R56 981-110 
R57 961-98 
R58 981-82 
R59 981-98 
R60 9131-110 
R61 1013-20558 
R62 981-80 
R63 961-94 
R64 9012-1115 
R65 981-80 
R66 981-90 
R67 9B1-82 
R68 981-73 
R69 106-20558 
R70 9131-68 
R71 961 - 65 
R72 9131-75 
R73 108-19220 
R74 9E31-90 
R75 108-21052 
R76 981-98 
R77 981-86 
R78 982-88 
R79-80 961-62 

R81 981-94 
R82 46M-20681 
R83 9E31-95 
R84 981-90 
R85 9131-88 
R86 9B1 - 102 
R87 981-96 
R88 9131-102 
R89 9131-88 
R90 9131-83 
R91 9E11-96 
R92 982-71 
R93 981-61 
R94 981-97 

R95 981-88 
R96 9131-86 
R97 961-50 
R98 981-94 
R99 9134-73 
R100 901-1070 
R101 9M-21715 
R105 9C1 - 1072 

1000 ohm, 1/2  waft, 20% 
22K ohm, 1/2  watt, 10% 
5600 ohm, V2 watt, 10% 
470K ohm, 1/2  watt, 10% 
27K ohm, 1 watt, 10% 
Picture control-2500 ohm 
5600 ohm, 1/2 watt, 10% 
5600 ohm, 2 watt, 10% 
15K ohm, 1/2  watt, 10% 
Brightness control-100K 
150K ohm, V2 watt, 10% 
1000 ohm, 1/2  watt, 10% 
100K ohm, 1/2  watt, 10% 
120 ohm, 1/2  watt, 10% 
8200 ohm, 2 watt, 10% 
47 ohm, 1/2  watt, 10% 
22K ohm, 1/2  waft, 10% 
10 megohm, 1/2  waft, 10% 
22K ohm, 1/2  watt, 10% 
220K ohm, 1/2 watt, 10% 
470K ohm, 1/2  watt, 10% 
120 ohm, 1 waft, 10% 
2200 ohm, 5 watt, 10% 
1000 ohm, 1/2  watt, 10% 
1500 ohm, 10 watt, 10% 
Volume Control w/switch - 1 meg. 
10 megohms, 1/2  watt, 10% 
1 megohm, 1/2  watt, 10% 
47K ohm, 1/2 watt, 10% 
1 megohm, 1/2  watt, 10% 
10 megohms, 1/2 watt, 10% 
Sync adjust control - 500K 
33K ohm, 1/2 watt, 10% 
470K ohm, 1/2  watt, 10% 
22K ohm, 5 watt, 10% 
33K ohm, 1/2  watt, 10% 
220K ohm, V2 Watt, 10% 
47K ohm, 1/2  watt, 10% 
8200 ohm, 1/2  watt, 10% 
V. Hold control - 500K 
3300 ohm, V2 watt, 10% 
1800 ohm, 1/2  watt, 10% 
12K ohm, 1/2  watt, 10% 
V. Size control - 750K 
220K ohm, V2 Watt, 10% 
V. Linearity control - 4000 
1 megohm, V2 watt, 10% 
100K ohm, 1/2  watt, 10% 
150K ohm, 1 watt, 10% 
1000 ohm, 1/2  watt, 10% 
(included with T-7) 

470K ohms, 1/2 watt, 10% 
Fusible resistor, 5.6 ohm, 1 amp. 
560K ohm, 1/2 waft, 10% 
220K ohm, 1/2  watt, 10% 
150K ohm, V2 Watt, 10% 
2.2 megohm, 1/2 watt, 10% 
680K ohm, V2 Watt, 10% 
2.2 megohm, V2 watt, 10% 
150K ohm, 1/2  watt, 10% 
56K ohm, 1/2  watt, 10% 
680K ohm, 1/2 watt, 10% 
5600 ohm, 1 waft, 10% 
820 ohm, 1/2 watt, 10% 
820K ohm, 1/2  watt, 10% 

150K ohm, I/2 watt, 10% 
100K ohm, 1/2 watt, 10% 
100 ohm, /2 watt, 10% 
470K ohm, /2 watt, 10% 
8200 ohm, 2 watt, 10% 
3.9 ohm, 1/2 watt, 10% .14 
175 ohm, 20 watt, 10%. Filament .54 
5.6 ohm, 1/2  watt, 10% .18 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.52 

.14 

.24 

.14 

.40 

.40 

.14 

.14 

.14 

.24 

.14 

.14 

.14 

.14 

.14 

.14 

.24 

.26 

.14 

.42 

.82 

.14 

.14 

.14 

.14 

.14 

.42 

.14 

.14 

.24 

.14 

.14 

.14 

.14 

.42 

.14 

.14 

.14 

.40 

.14 

.28 

.14 

.14 

.14 

.14 

.14 

.28 

.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.20 
.14 
.14 

Chokes, Transformers and Coils 

T2(incl. C51, 1313-21167 
L24 & CK-706) 

.14 

.14 

.14 

.14 

.24 

Output I.F. transformer 2.34 

13 ( alternate) 13M-19643 
13 13M-21644 
14 12C-21215 
T5 12M-18241-3 
T6 120-20761-1 
1-T7A-B(incl. 201-21130 
R79-80 & 0109) 
t-I-T7A-13 ( incl. 201-21514 
R79-80 & 0109) 

113 201-21025-1 

19 12D-21160 
L13 16A-21656 
L14 201-15608 
L15 201-20782 
L16( incl. C41 ) 201-21111 
L17 16A-18676 
L18 16A-17937 

150-16007 
15B-10440 
15B-20860 
1913-11920 
19A-21244 
2H-17588 
2M-17589 
156-21186 
46M-20681 
7M-20751 
7M-20752 
19A-19446 
2D-11490 
21J-20097 
208-21506 
201-21910 

150-18735 
5M-18733 
62D-18734 
41M-20092 
901-1070 
2B-20646 
213-20549 
49A-19389 
23M-16744 
50A-20783 
16M-19906 
16M20697 

2M-20695 
14C-19133 
38A-21096 
2C-20876 
2C-20877 
25M-20703 
213-21464 
2M-20705 

2M-21559 
41M-21584 
14C-20824 
38A-21515 
2C-21490 
2C-21491 
213-21466 

Ratio detector transformer 
Ratio detector transformer 
Audio output transformer 
Vertical oscillator transformer 
Vertical output transformer 
Deflection yoke assembly 

.72 
1.50 
1.48 
1.04 
2.86 
6.00 

Deflection yoke assembly 6.42 

H. V. Deflection transformer 6.90 

Filament transformer 
R.F. choke 
R.F. choke 
1st I.F. coil assembly 
2nd I.F. coil assembly 
13+ choke 
Filament choke 

7- pin tube socket 
8- pin tube socket 
6AX4 tube socket 
UHF tuner socket 
UHF tuner plug 
Tube shield 
Tube shield base 
Lytic mounting plate 
Fusible resistor 
Fuse mounting board 
Fuse terminal board 
A.C. receptacle 
Condenser mounting clip ( C-111) .06 
Selenium rectifier 2.44 
LSF switch 30 
1X2A socket assembly ( including 
the five ( 5) items below) .78 
1X2A tube socket .12 
Standoff insulator. 04 
H.V. ring . 04 
Tube positioner .16 
3.9 ohm resistor ( R-100) .14 
H.V. shield can .42 
H.V. shield can cover .06 
Ring ( 3 used) 04 
Yoke wing nut .04 
Felt pad tube protector .04 
Ion Trap magnet 
Centering magnet 

3.24 
.28 
.34 
.18 
.18 
.12 
.36 

L19(incl. 201-21494 
R23, 046-47, 
L19A, L1913) 

L20 
L21 
L22-23 
L24 
L25 
L26 
L27-28 
L29 
L30 
L31 
L32 
L33 
L34 

MISCELLANEOUS 
.10 
.10 
.12 
.12 
.12 
.06 
.04 

(C-90) .06 
.28 
.04 
.06 
.12 

54 
.60 

16A-18676 
16A-17937 
201-15608 
201-15608 
201-20265 
16A-17937 
16A-20970 
201-21398 
201-20291 
201-15608 
16A-21214 
16A-21391 
201-15608 

2M-19378 
3278-19377 
25A-13005 
76-13050 
49A-15857 
43D-17860 
51A-17966 
2D-21118 
25M-18177 
29E-21513 
29A-15939 
29M-21234 
29M-21235 
29M-21236 
47A-21608 
38A-21436 
46A-10793 
200-21242 
200-21362 
52C-14443 
200-21589 
2M-19637 
36-19651 
38-21552 
29C-21590 
200-21587 
49A-10078 
49A-11324 

t 17-INCH MISCELLANEOUS 

C.R.T. outer coat contact .10 
H. V. Cable assembly 
Anode retainer 
R.H. tube holding plate 
L.H. tube holding plate 
Rubber pad ( 4 used) 
Deflection yoke mounting brace 
Tube strap 

.36 

.10 

.18 

.18 

.06 
1.78 
.10 

2D-18542 
3M-20689 
15B-17278-7 
16M-21526 
51A-19322 
49A-21691 
49A-19707 

*21-INCH MISCELLANEOUS 

C.R.T. Outer coat contact .18 
H. Size extension shaft .02 
H. V. Cable assembly .40 
Anode retainer .10 
R.H. tube holding plate .42 
L.H. tube holding plate .42 
Deflection yoke mounting brace 2.04 

200-20109 
200-20976 
25M-19382 
3M-21497 
158-17278-8 
51A-21426 
16M-21499 

3rd I.F. coil assembly 

8+ choke 
Filament choke 
Choke coil 
Choke coil ( incl. with T-2) 
Choke coil 
Filament choke 
Peaking coil ( 270 uhy) 
Video trap coil 
H. Hold coil 
Choke coil 
Filter choke ( 2.6 H) 
Peaking coil ( 305 uhy) 
Choke coil 

1.12 

.12 

.36 

.34 

.34 

.22 

.36 

.30 

.36 

.48 

.34 
2.16 
.34 
.34 

Flat screw spring ( L-30) .04 
Thumb screw ( L-30) .04 
Mounting grommet ( L-30) .02 
Antenna terminal board .10 
141/2 " wire shield .06 
Coil fastener ( L-19) .02 
Iron core (L-19) .06 
Tuner shaft support bracket .04 
Red rubber knob 
Spring washer .02 
Flat washer .02 
Front stop washer .02 
Center stop washer ( 3 used) .02 
Rear stop washer .02 
Pilot light and bracket 34 
Pilot light shield .02 
Pilot light bulb (T-47) .10 
Tuning shaft assembly .42 
Tuner pulley and bushing .42 
Set screw .06 
Bracket and pulley assembly .16 
Tuning dial pulley .04 
Pulley bushing .16 
Tuning dial bushing .24 
Retaining ring .04 
Support bracket and shaft assem..28 
Tension spring .02 
Tension spring .04 

Tube strap bracket 
Support rod 
C.R.T. socket and cable 
Linearity magnet 
Iron core ( L-30) 
Spring ( large) 
Spring ( small) 

Tube strap 
Tube strap 
Rubber pad ( 4 used) 
Support rod 
C.R.T. socket and cable 
Iron core ( L-30) 
Anti- pin-cushion magnet 

.04 

.04 

.22 

.58 

.60 

.10 

.06 

.06 

.16 

.12 

.10 

.16 
.66 
.10 
.46 

T NOTE: 17- inch Receivers Only. 
*NOTE: 21- inch Receivers Only. CABINET PARTS 

25M-21638 Mask ( 3158) 3.36 
25M-21637 Mask ( 3167-3168-3169) 4.96 
30M-21645 Safety glass ( 3158) 3.90 
30M-21647 Safety glass ( 3167-3168-3169) 6.82 
5M-21562 Tuning dial .40 
2D-21582 Escutcheon mtg. bracket ( 2 used) .06 
56A6-12120 Screw for above ( 4 used) .02 
2M-21561 Escutcheon ( 3158-3167-3168) 2.62 
2M-21897 Escutcheon ( 3169) 3.42 
32E6-21634 Gold phillips head escutcheon 

screws ( 2 used) .01 
56E14-12347 Phillips head escutcheon 

screws ( 2 used) .02 
18A-21216 5" PM speaker ( 3158) 2.28 

18A-21433 
18A-21442 
5B-21581-A76 

5B-21581-A56 
513-21574-A76 
5B- 21574-A56 
58-21273-29 
2M-21665 
200-21438-1 
200-21578 

201-20237-2 
56-18382-36 

6" PM speaker ( 3168) 
10" PM speaker ( 3167-3169) 
On-off volume knob ( 3158-3167-
3168) 
On-off volume knob ( 3169) 
Tuning knob ( 3158-3167-3168) 
Tuning knob ( 3169) 
Star knob ( 2 used) 
Switch lever 
Cabinet back assembly ( 3158) 
Cabinet back assembly ( 3167-
3168-3169) 

TV built-in antenna 
Antenna knob 

2.86 
4.50 

.22 

.22 

.12 

.11 

.06 

.82 
2.34 

2.76 
1.06 
.16 

PRICES SUbJECI TO CHANGE WITHOUT NOTICE 
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GENERAL INFORMATION 

RECEPTACLE FOR VHF 
ANTENNA LEAD 

ARM 8 LINK 
ASSEMBLY 

MODEL TC-101 SUPER-STRATA-TUNER 

Wisk 

PENDANT 
SPACER 

SELECTOR 
LEVER 

VHF 
CHANNEL  
SELECTOR 

KNOB 

Part No. 68P730410 

UHF - VHF 
ANTENNA JUMPER 

ANTENNA LEAD 
TO 

VHF TUNER 

NAME PL ATE 

MOUNTING 
SCREWS 

UHF 
PLUG 

fie 

i UHF RECEPTACLE, BRACKET llb B ASSEMBLY , 

CONVERTOR 

e DIAL SCALE 
UHF 

UHF 
CONTROL KNOB 

STRAIN RELIEF 
NSUL ATOR 

TYPICAL UHF CONVERTOR KIT (TK-19M SHOWN) 

UHF 
ANTENNA TERMINAL 

The Motorola Super Strata-Tuner is a two-tube UHF 

convertor which employs continuous tuning over all 70 of the 

UHF channels. This unit operates in conjunction with a 

VHF TV receiver as a double superheterodyne, using the 

RF stage of the VHF tuner as the 1st IF stage. The Super 

Strata-Tuner is available as a self-contained convertor, in 

kit form for installation in designated Motorola TV chassis, 

or factory- installed in Motorola receivers. 

SELF-CONTAINED CONVERTOR 

The self - contained UHF convertor has its own built-in 

power supply, and is housed in a wooden cabinet. It may be 

connected externally to any VHF TV receiver. The con-

vertor models are: 

Model Cabinet Finish Tuner 

TC-101 Mahogany TT- 19 

TC - 101B Limed oak TT- 19 

CONVERTOR KITS 

The UHF convertor kits are designed for installation in 

all Motorola TV receivers having UIIF cut-out cover plates 

on the front panels of the cabinets. VHF chassis designed 

for installation of UHF convertor kits are listed in Chart I. 

CHART I 

UHF KIT 
INSTALL IN MOTOROLA 

TV CHASSIS CONVERTOR DESCRIPTION 

TONE COLOR OF COLOR OF 

M ODEL BASIC 
TUNER 

SERIES PARALLEL 
FILAMENTS FILAMENTS 

FILAMENT 
CONTROL 

TRANSFORMER ON UHF 
INCLUDED 

TUNER 

CONNECTION 
TO TV 
CHASSIS 

TUNING 

SHAFTNEL 
LENGTH 

VHF CHAN- 
KNOB 

INCLUDED 

UHF DIAL 
& KNOB 
INCLUDED 

.. 

1K- 17M TT- 28M 1 TS- 214 Yes ( discard) No Soldered 21/4 " — (See Note 2) 
TS- 228 Yes ( discard) No Soldered 25/3' — (See Note 2) 
TS- 236 Yes ( discard) No Soldered 23/4 " — (See Note 2) 
TS- 307 Yes ( discard) No Soldered 23/4 " — (See Note 2) 

TS- 314 Yes (use) No Soldered 2s/s" — (See Note 2) 
TS-315 Yes (use) No Soldered 21/4 " — (See Note 2) 

VTK-17M VTT-28M TS-351 Yes ( discard) Yes Soldered 234" — (See Note 2) 
TS-401 Yes ( discard) Yes Soldered 2%' ___ (See Note 2) 
TS-395 Yes ( discard) Yes Soldered 2%" ___ (See Note 2) 

TS- 325 Yes (use) Yes Soldered 2%" — (See Note 2) 
TS-326 Yes (use) Yes Soldered 25/8" — (See Note 2) 
TS-400 Yes (use) Yes Soldered 25/s" — (See Note 2) 

VTK-17ME VTT-28M TS-325 Yes (discard) Yes Soldered 254" — (See Note 3) 
TS-400 Yes ( discord) Yes Soldered 2%" — (See Note 3) 

1K- 19M TT-52M TS-292 No Yes Plug-in. 2"Ár." Brown Brown 
(See Note I ) 

WTS-292 No Yes Plug-in 21%s" Brown Brown 
(See Note I) 

TS- 324 No Yes Plug-in 213/16" Brown Brown 
(See Note 1) 

WTS-324 No Yes Plug-in 213À6" Brown Brown 
(See Note 1) 

TS-408 No Yes Plug-in 213/Se Brown Brown 
(See Note 1) 

TK-19ME TT-52M TS-292 No Yes Plug-in 21%6" Black Black 
TS-408 No Yes Plug-in 2P,‘" Black Black 

¡K-20M TT-57M TS-410 Yes No Plug-in 213/m" Brown Brown 

¡K-22M TT-27M TS- 119C1, No No Soldered 2%" — (See Note 4) 
TS- 119D No No Soldered 2%" — (See Note 4) 

TK-23M TT-31M TS-216 Yes No Soldered VA" — (See Note 2) 
TS-275 Yes No Soldered 21/4" — (See Note 2) 

1K-24M TT-35M TS-501 No No Plug-in 31ve Brown Brown 

TK-24ME TT-35M TS-501 No No Plug-in 319e Black Black 

TK-31M VIT-58M VTS-410 Yes No Plug-in 311/n" Brown Brown 

1K- 33M TT- 60M VTS-292 No Yes Plug-in 311/32" Brown Brown 

Note 1. Install receptacle if not in chassis. 

Note 2: Gold dial with brown lettering and brown tuning knob. Early models 

Note 3: Gold dial with black lettering and black tuning knob. 

Note 4: Gold dial with brown lettering and green tuning knob. 

green dial and green tuning knob. 
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MODELS TC-101.B. Convertors 

The kits vary only by the addition of required hardware, 

knobs, and filament transformer. The transformer is in-

cluded for installation of the convertor in series filament 

TV chassis. Kits TK-17M and VTK-17M, which are de-

signed to cover early series and parallel filament chassis, 

include a filament transformer which is to be discarded 

when used in parallel filament TV chassis. 

The UHF tuners used in the kits are basically the same 

and vary only in shaft lengths, mounting brackets, and the 

addition of a tone control. They receive their 134 and fila-

ment power from the VHF chassis. 

If the VHF receiver contains a tone control, it is to be 

replaced, because of space limitations, with the tone con-

trol mounted on the appropriate UHF convertor tuner. 

Late model TV chassis contain a receptacle for plugging 

in power connections to the UHF convertor, but early chas-

sis require the convertor connections to be soldered. 

Chart I lists convertor kits, the TV chassis with which 

they may be used, and differences between the convertors. 

FACTORY-INSTALLED CONVERTORS 

UHF tuners installed in the TV chassis at the factory 
are, in most cases, identical with the tuners listed in 

Chart I. The TV chassis containing factory- installed UHF 

tuners are designated with the suffix " Y". The ," Y" version 

chassis is the same as the corresponding VHF TV chassis 

with the addition of UHF convertor. Use the VHF TV Serv-

ice Manual for VHF parts and service information and this 

manual for UHF convertor information e. , TS- 292Y UHF 

information would be found in this manual, while the VHF 

irformation would be found in the TS- 292 Service Manual). 

UHF tuners and the current TV chassis in which they 

are included from the factory are shown in Chart II. 

TUNiNG RANGE - Channels 14 through 83 ( 470-890 mc) 

CHART II 

CHASSIS 
INSTALLED IN 

UHF 
TUNER 

TS- 292Y 
VIS-292V 
WTS-292Y 
TS-324Y 
TS- 326Y 
TS- 408Y 
TS-410Y 
VTS-410Y 
TS-501Y 

TT- 52M 
TT- 61:»A 
TT-52m 
TT- 52m 
vrT-28en 
rr-52m 
rr-som 
1T-58M 
TT-35m 

CONVERTOR OUTPUT FREQUENCY - Channels 5 or 6 

(76 to 88 mc) 

ANTENNA INPUT IMPEDANCE - 300 ohms. 

POWER SUPPLY 

1. Convertor - TC-101 117 volts, 60 cycle  only  

Filament - 6.3V 113+ 120V 

2. Kits ( Series Filament Receivers) 

Filament - 6.3V ( supplied by Hi B I 250 to 280V 

filament transformer with ( from TV receiver) 

117V 60 cycle primary) 

3. Kits ( Parallel Filament Receivers) 

Filament - 6.3V ( from TV I Hi Bi 250 to 280V 

receiver) (from TV receiver) 

TUBE COMPLEMENT 

Ref. 

No. Tube 

V- 1 6AF4 

or 6T4 

V-2 6BK7 

CR -1 CK-710 or 

equivalent 

Function 

UHF Oscillator 

(see Service Notes) 

Pre- amplifier 

UHF Mixer Crystal 

INSTALLATION & OPERATING INSTRUCTIONS 

MODEL TC-101 SERIES - Refer to TC-101 Installation & 

Operating Instructions ( Motorola 

Part No. 54P711714) 

UHF CONVERTOP KITS - Refer to UHF convertor kit In-

stallation & Operating Instruc-

tions ( Motorola Part No. 

68P720898) 

ANTENNA 

A separate, special antenna will normally be required 
for UHF reception. 

The Motorola UHF "Silt- In-Antenna" will give satis-

factory UHF reception in "good signal" areas but, if you are 

located in a "fringe" or weak signal area, it is suggested 
that an outdoor antenna be used. 

In some areas, an outdoor VHF antenna will be satis-

factory for both UHF and VHF reception. If you are in such 

an area, a special jumper connection must be made between 

the VHF and UHF antenna terminals on the rear of your re-

ceiver. This jumper connection ( furnished with the con-

vertor)i onsists of a length of 300 ohm line, with a 150 ohm 

resistor in each lead. 

Discard the antenna jumper connection and connect each 

antenna to the proper input terminals when two outdoor an-

tennas are being used. 

In some areas where the VHF antenna and the jumper 

are used, it may be necessary to experiment with the length 

of the leads on the antenna jumper to get the best results. 

The installation procedure for the outdoor UHF antenna 

will, in general, be the same as for the VHF antenna. The 

lead-in, however, should be the tubular, unshielded 300 

ohm line instead of the ribbon type, as the latter attenuates 

CRI 
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UHF frequencies when damp. As the UHF antenna is more 

critical in setting up than the VHF, more care should be 

taken in properly positioning the antenna. Setting the UHF 

antenna toward the station will not necessarily give the best 

results, so check the area in order to deliver the m aximum 

signal to the receiver. 

When using the tubular lead, it is good practice to form 

a drainage loqpbefore the lead enters the house, then punch 

a hole in the polyethylene at the low point. Unless this is 

done, the condensation formed inside the 300 ohm tubular 

line, may create a pool of water behind the television set. 
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FIGURE 1. UKF TUNER FUNCTIONAL DIAGRAM 

CIRCUIT DESCRIPTION 

The UHF convertor was designed to operate as a double 

superheterodyne, in conjunction with a TV receiver, where 

the RF stage of the VHF tuner is used as the 1st 1F. The 

UHF signal enters the convertor thru the antenna coupling 

If the outdoor antenna and antenna jumper connector are RF coil, then it is loop- coupled to the transmission line, 

used for both VHF and UHF reception, the following pre- where a UHF mixer ( losser type) crystal is tapped on. The 

cautions must be taken: incoming signal beats against the output of a series tuned 
Colpitts oscillator and the resultant frequency is either 

1. If the receiver is located in an area w here there is a channel 5 or 6. The output of the crystal mixer is then 

local UHF station and a fringe ar ea VHF signa l, connect amplified by a low-noise cascode amplifier and the ampli -

the antenna to the VHF antenna termi nals on the TV re - tied signal is coupled to the VHF receiver tuner. 

ceiver ( or TC-101 convertor). The UHF signal enters a 300 ohm balanced input and is 

loop- coupled into the transmission line by L-1, which is 
Z. If the receiver is located in an area where there is a inserted into a slot in the tubing. 

local VHF station and a fringe area UHF signal, connect 

the antenna to the UHF antenna terminals on the TV re- Except for the power supply, all tuners are basically 
ceiver ( or TC-101 convertor) instead of on the VHF side of the same. The input is tuned by a capacity- loaded, shorted 

the antenna jumper, quarter-wave coaxial line. See C-1, Figures 1, 9 & 10. 

The above instructions will make it possible to use a 

single antenna for both UHF and VHF reception, but ex-

treme caution must be taken when the antenna jumper is 

used, as this connector does result in a loss of signal, This 

signal loss cannot be tolerated if there is a very weak VHF 

signal as there might be too great a deterioration of the 

picture or, possibly, a complete lus. of picture. In this 

case use separate outdoor antennas fur UHF and VHF re-
ception. 

The tube wall, together with the rod & core assembly ( A & 

b, Figure 1), form the inductance La. Ca is the distributed 

capacity between core ( B) and the tube wall. As the core 

moves into the transmission line tube, the line is lengthened 

and its resonant frequency lowered. The line is capacity-

loaded by Cb and Cc to keep the line from becoming too 

long. Cb, formed by the core ( B) and the capacitor tuning, 

and Cc, formed by the core ( B) and screw adjustment ( D), 

are actually part of Ca but are adjusted to set Ca at a par-

ticular value at a particular frequency, i.e., Cc is the ini-

VI 
6AF4 

UHF osC 

tial tracking adjustment at the low frequency end, while Cb 

is the initial mid-band adjustment. Cb is adjusted by thread-

ed bushing ( C). 

A crystal mixer. CR -1, is tapped onto the transmission 

line, and the incoming signal beats against the output of a 

6AF4 series- tuned, modified Colpitts oscillator. The dif-

ference frequency is either channel 5 or 6, depending upon 

which channel is unoccupied by a VHF station. The oscilla-

tor coil Lb consists of a glass coil form with a metallized 

covering ( G, Figure 1) cut to form windings. In addition to 

the windings, there is also a solid metallized section ( F) 

which, with core ( H), form the tuning capacitor Ce. Core 
(J), in addition to tuning the inductance Lb, combines with 

the windings to form capacitor Cd. As its capacitance 

varies only slightly with the position of ( J), Cd is effec-

tively a fixed capacitor moving along the coil. Detuning 

slug ( K), a series of copper rings, raises the resonant fre-

quency of the unused portion of the inductance to keep its 

self- resonance higher than the operating frequency, thus 

preventing "suck-out" in the tuning range. ( E) and ( L) are 

high and low alignment adjustments, respectively. 

The crystal, CR -I, is a losser type of mixer. There-

fore, its output is fed to a 6BK7 cascode pre-amplifier 

which is used because of its good signal-to-noise ratio. It 

is a wide-band amplifier, passing both channel 5 and chan-

nel 6 carriers. The output of the pre-amp is 300 ohms bal-
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anced, and is coupled into the VHF receiver antenna termi-

nals. 

A two- position switch on the Built-InSupér Strata- Tuner 

allows the VHF antenna to be bypassed during UHF recep-

tion settings, while it bypasses the UHF antenna during VHF 

reception. 

The two- position switch also controls the B. supply. 

During UHF the B. is approximately 260V, while during 

VHF the B. supply is approximately 20V due to the 180,000 

ohm dropping resistor ( R-16). The low B. is necessary to 
prevent deterioration of the UHF convertor tubes which Special Tools & Materials Required: 

would occur if no B. were present while filament voltages 

were supplied to the tubes. The filaments are lit so that 

either UHF or VHF stations can be viewed without any 

"warm-up" period. 

I. Antenna bushing adjusting tool - This adjusting tool can 

be made by filing off the edges of a 1/4" spintite so that the 

ridges fit into the slats on the antenna mid-frequency bush-

The switch on the TT- 19 has a third position which acts ing• 

as an on- off switch for both TV chassis and convertor when 

the TV receiver is plugged into an AC outlet on the back of 

the convertor. 

ALIGNMENT 

The built-in convertor chassis, as it is mounted in the 

TV chassis, does not have the adjustments readily acces-

sible, therefore, the convertor must be removed from the 

main chassis, 

The TT- 19 ( TC-101) must be removed from its cabinet 

for alignment. 

Plug the convertors into the following sources of sup-

1. TT - 19 into a 1:1 isolation transformer receiving I I7V 

AC 60 cycle only. 

2. Built-in convertors into a power supply having a B« of 

260V DC and a filament of 6.3V AC. 

The B. and filament voltages can be taken from the TV 

receiver by means of a plug and receptacle extension listed 

under "Special Tools Required for Alignment". 

In convertors wired directly to the chassis ( TT- 27M, 

TT-Z8M, VTT-28M, and TT-3IM), solder an extension to 

the B., filament and ground leads. 

As proper voltages are important for best alignment, 

use a variac if it is necessary to obtain 117 volt input. 

On the TT- 19, it is necessary to shunt a 330 ohm resis-

tor across the " Dummy Load" input, as there is a possibi-

lity of standing waves appearing due to the long 300 ohm 

convertor output lead. 

This alignment procedure will differ from those pre-

viously used in that it is necessary to adjust the high fre-

quency oscillator and antenna adjustments before the IF can 

be aligned. 

This alignment chart is laid out so that you can make a 

complete alignment by following all the steps in succession 

or you can align only one circuit by following the steps listed 

under the heading of the particular circuit you wish to align 

i.e., OSC steps #2 and # 8. 

Turn the selector switch to UHF ( full clockwise posi-

tion). 

Connect the output of the UHF signal generator to the 

input of the UHF convertor ( Figure 3). 

Connect the output of the convertor to the input of the 

"Dummy Load". ( Full details for construction of the dum-

my load can be found in Figure 5). Connect a sensitive 

In order to properly align the UHF tuner, the following 

precautions should be taken: 

1. Avoid turning the mid- frequency bushing and the low 

frequency slug in too far, as the high frequency plunger can 

strike it when the dial is fully counterclockwise. 

2. Insulated screwdriver. 

LEFT ENO VIEW 

OSCILLATOR SLUG 
(LOW FREQUENCY) 

6AF4 
microammeter to the output of the "Dummy Load" ( Fig- UHF 05C 

ure 3). VI 

er: 

2. The dial assembly must always stop due to the filled ANTENNA SLUG 

gear and not due to seating of the carriage or the slug on (LOW FREQUENCY) 

obstructions at either end of carriage travel. 

3. Avoid spurious generator responses in the high fre-

quency range. This can be detected by a marked difference 

in amplitude from the correct response. 

4. Avoid making final adjustments with the UHF attenuator 

above 200K microvolts. 

5. Use Figure 2 as a guide in aligning the set. 

6. All electrical component references made in the align-

ment procedure refer to the UHF convertor. 

Equipment Required: 

1. UHF Signal Generator - Measurements Corp. Model M444, 

General Radio GR1021, or equivalent. 

2. Microammeter -RCA-WV84, Simpson # 374, or equiva-

lent. 

3. DC Meter - Low range electronic voltmeter ( RCA volt-

ohmyst junior or equivalent). 

4. Power Supply 

a. TC-101 

117 volts 60 cycle only ( thru isolation transformer) 

b. Built- In Convertors 

(I) B. - 260 volts at 50 ma 

(2) Fil - 6.3 volts at 0,675 amps 

5. Dummy Load 

6, Isolation Transformer 

7, Variac 

UHF SIGNAL 
GENERATOR 

3. Hex alignment tool ( 3/32" hex - insulated) for iron cores 

(Motorola Part No. 66A891488). 

4. Brass- iron tuning wand, 

5. UHF plug and receptacle extension. Extension can be 

made up by soldering 28" lengths of wire between plug 

(Motorola Part No. 28K790063) and receptacle ( Motorola 

Part No. 9K721371). See Figure 4. 

REAR VIEW 

COUPLING COIL 
L 10 

R7 
2700 
e 

OHMS 

68K7 
PRE- AMP 

V2 

ANTENNA BUSHING INPUT COIL OUTPUT COIL 
(MID FREQUENCY) L 4 LII 

FIGURE 2. ALIGNMENT ADJUSTMENT LOCATIONS 
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FIGURE 3. UHF TUNER ALIGNMENT CONNECTIONS 
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ALIGNMENT CHART 

STEP 

TURN UHF 
UHF GEN. MISCELLANEOUS INSTRUCTIONS 

CHANNEL 
FREQ. AND CAUTIONS 

SELECTOR OSC. 

ADJUST 

ANT. IF 
CHECKS 

2. 

3. 

900 Mc. Fully Clockwise. 

1) Remove IF core from output coil 
(L- 11 ). 

2) It is absolutely necessary to com-
plete steps #2 & #3 before at-
tempting the IF alignment. 

1) Generator output should be set 
at a point where an approximate 
midscale reading is obtained on 
the Microammeter. 

2) Avoid spurious responses found 
in this frequency range. 

900 Mc. Fully Clockwise. 1) Avoid spurious responses found 
in this frequency range. 

2) Make final adjustment with the 
generator attenuotor set on or 
below 200K microvolts. 

4. 900 Mc. Fully Clockwise. 1) Re-insert IF Core. 
2) It is absolutely necessary to have 

completed steps # 2 & #3 before 
attempting the IF alignment. 

Hi-freq slug 
for maximum 
reading on 
Micro-
ammeter. 

Hi-freq slug 
for maximum 
reading on 
Micro. 
ammeter. 

Output coil 
(1-11) for max-
imum reading 
on Micro. 
ammeter. 

5. 900 Mc. Fully Clockwise. 1) Use brass- iron wanding tool and 
spread and compress coils as 
wand indicates. 

2) CAUTION: Do not move or dress 
IF components after alignment. 

6. 

7. 

8. 

900 Mc. Fully Clockwise. 1) Use brass- iron wanding tool and 
spread and compress coils as 
wand indicates. 

2) CAUTION: Do not move or dress 
IF components after alignment. 

Input coil (L-4) 
for maximum 
reading on Mi-
croammeter. 

Coupling coil 
(L-10) for max-
imum reading 
on Micro-
ammeter. 

RE-CHECK steps #3 
& #4 for maximum 
response on Micro-
ammeter. 

528 Mc. Fully counter-
clockwise and 
then return ex-
actly two turns 
clockwise. 

1) Hold Hi-freq slug while adjusting 
the Lo-freq slug. 

2) The dial assembly must always 
stop due to the filled gear and not 
due to the seating of the carriage 
or the slugs on some obstructions. 

Lo-freq slug 
for maximum 
reading 
on Micro-
ammeter. 

Adjust for max-
imum reading 
on meter. 

Fully counter-
clockwise. 

Reading must be 
obtained between 
457 and 470 Mc. 

10. Slowly from full 
counter-clock-
wise to fully 
clockwise posi-
tion. 

1) Clip VTVM across 2700 ohm 
res ( R-7). 

2) Sct VTVM on lowest DC voltage 
range. 

3) Be sure cover is on and screwed 
down. 

Observe that meter 
reading does not go 
below .3 volt (varia-
tion may be 2:1). 

Set generator 
to approxi-
motelx900 Mc. 
Vary gen freq 
for maximum 
reading on Mi. 
croa mmeter. 

1) Disconnect VTVM. 
2) If maximum readings do not meet 

limits, repeat steps # 2, 8, 10 & 11. 

Peak Microommeter 
reading must occur 
at 896 Mc + 5 Mc. 

12. 600 Mc. Turn exactly 71/2  
turns counter-
clockwise from 
fully clockwise 
position. 

Vary for maximum 
reading on Micro-
ammeter which should 
occur between 580 
to 620 Mc. 

M9DELS TC-101. B. Convertors 

STEP 

13. 

14. 

UHF GEN. 
FREQ. 

TURN UHF 
MISCELLANEOUS INSTRUCTIONS 

CHANNEL 
AND CAUTIONS 

SELECTOR OSC. 

ADJUST 

ANT. IF 
CHECKS 

600 Mc. Turn exactly 71/2  1) Use special tool for this adjust-
turns counter- ment. 
clockwise from 
fully clockwise 
position. 

2) Avoid turning slug too far as the 
Hi - freq plunger can strike it when 
the dial is fully cpunter-clockwise. 

3) Avoid making any adjustments 
when the UHF Gen, aftenuotor 
is above 200K microvolts. 

Mid-freq 
bushing for 
maximum 
reading on 
Micro-
ammeter. 

460 Mc. Fully counter-
clockwise. 

Make certain that the mid-freq 
bushing does not turn. 

Low-freq slug 
for maximum 
reading on 
Microammeter 

ALTERNATE ALIGNMENT 

The Alternate Alignment Procedure is for use only in 

the event that a UHF signal generator is not available. 

This alignment procedure uses a Standard Measurements 

Corporation Model 80 AM signal generator ( or equivalent) 

and a vacuum tube voltmeter ( RCA Voltohmyst or equiva-

lent) instead of the UHF signal generator and the micro-

ammeter. The same special tools, as described in the 

regular alignment procedure, are required. 

In this procedure, the signal generator is connected to 

the input of the UHF convertor ( UHF antenna terminal) 

through a matching resistor network. The output of the 

convertor ( spade lugs on TC - 101; antenna terminal pins on 

all built-in convertors) goes to the VHF TV receiver, where 

the VTVM records the response at the video detector load 

resistor. 

In this alternate alignment, the accuracy of the signal 

generator is of utmost importance as 2nd and 3rd harmonics 

are used throughout the alignment ( i.e., a signal generator 

that is 5 mc " off frequency" would be 15 mc " off frequency" 

on the 3rd harmonic). 

It is suggested that the convertor be aligned under the 

same conditions that would exist during normal operation, 

therefore: 

1. Align convertor with the same TV chassis in which con-

vertor is to be used. 

2. Align convertor on the same VHF channel ( 5 or 6) that 

will be used for UHF reception. 

3. Align convertor using the same antenna lead lengths that 

are furnished with the convertor. This might necessitate 
using a convertor mounting platform in order to connect the 

convertor output 300 ohm antenna leads to the VHF tuner. 

The built-in convertor chassis, as it is mounted in the 

TV chassis, does not have the adjustments readily acces-

sible, therefore, the convertor must be removed from the 

main chassis. 

The TT- 19 ( TC-101) must be removed from its cabinet 

for alignment. 

Plug the convertors into the following sources of supply: 

1. TT- 19 into a 1:1 isolation transformer receiving 117V 

AC 60 cycle only. 

2. Built-in convertors into a power supply having a 13+ of 

Z6OV DC and a filament of 6.3V AC. 

The B+ and filament voltages can be taken from the TV 

receiver by means of a plug and receptacle extension listed 

under "Special Tools Required for Alignment". 

In convertors wired directly to the chassis ( TT-27M, 

TT- 28M, VTT-28M and TT- 31M), solder an extension to 

the B3, filament and ground leads. 

As proper voltages are important for best alignment, 

use a variac, if necessary, to obtain 117 volt input. 

This alignment procedure will differ from those pre-

viously used in that it is necessary to make the high fre-

quency oscillator and antenna adjustments before the IF 

can be aligned. 

This alignment chart is laid out so that you can make a 

complete alignment by following all the steps in succession 

or you can align only one circuit by following the steps listed 

under the heading of the particular circuit you wish to align 

(i.e., OSC steps # 1 and # 7). 

Turn the switch to UHF ( full clockwise position). 

Connect the output of the signal generator to the input 

of the UHF convertor through a matching resistor network. 

In the case of the Standard Measurements Model 80, which 

has an output impedance of 50 ohms, insert a 100 ohm re-

sistor in series with the output terminal, and a 150 ohm re-

sistor in series with the ground terminal. 

Connect the VTVM across the video ( 2nd) detector load 

resistor using the lowest possible DC range on the VTVM. 

In order to properly align the UHF tuner, the following 

precautions should be taken: 

I. Avoid turning the antenna mid-frequency bushing and the 

low frequency slug in too far, as the high frequency plunger 

can strike it when the dial is fully counterclockwise. 

Z. The dial assembly must always stop due to the stop on 

the dial scale actuating gear and not due to seating of the 

carriage or thé slug on obstructions at either end of car-

riage travel. 

3. Avoid spurious generator responses in the high frequency 

range. This can be detected by a marked difference in am-

plitude from the correct response. 

4. Avoid making final adjustments when the VTVM reading 

is more than Z volts above zero signal. 

5. Use Figure 2 as a guide in aligning the set. 

6. All electrical component references made in the Alter-

nate Alignment Procedure refer to the UHF convertor. 
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ALTERNATE ALIGNMENT CHART 

STEP GEN. 
FREQ. 

300 Mc. 
(3rd harmonic) 

TURN UHF 
CHANNEL 
SELECTOR 

Fully Clockwise. 1 

2 

3 

2. 300 Mc. 
(3rd harmonic) 

3. 300 Mc. 
(3rd harmonic) 

4. 300 Mc. 
(3rd harmonic) 

7. 

8. 

9. 

10. 

300 Mc. 
(3rd harmonic) 

Fully Clockwise. 

MISCELLANEOUS INSTRUCTIONS 
AND CAUTIONS 

) Generator output should be set 
at a point where an approximate 
2 volt reading is obtained on 
the VTVM. 
) Avoid spurious responses found 

in this frequency range. 
I Check to see that the gearing is 
also at maximum. 

1) Avoid spurious responses found 
in this frequency range. 

2) Moke final adjustment with a 2 
volt (above zero signal level) 
VTVM reading. 

OSG. 

Hi-freq slug 
for maximum 
reading on 
VTVM. 

ADJUST 

ANT. 

Hi-freq slug 
for maximum 
reading on 
VTVM. 

Fully Clockwise. It is absolutely necessary to have 
completed steps #2 & #3 before 
attempting the IF alignment. 

Fully Clockwise. 1) Use brass-iron wanding tool and 
spread and compress coils as 
wand indicates. 

2) CAUTION: Do not move or dress 
IF components after alignment. 

IF 
CHECKS 

Output coil 
(L-11) for max-
imum reading 
on VTVM. 

Input coil ( L-4) 
for maximum 
reading on 
VTVM. 

Fully Clockwise. 1) Use brass- iron wanding tool and 
spread and compress coils as 
wand indicates. 

2) CAUTION: Do not move compo-
nents after alignment. 

Coupling coil 
(L-1 0)for max-
imum reading 
on VTVM. 

264 Mc. 
(2nd harmonic) 

Fully counter-
clockwise and 
then return ex-
actly two turns 
clockwise. 

1) Hold Hi-freq slug while adjusting 
the Lo-freq slug. 

2) The dial assembly must always 
stop due to the filled gear and not 
due to the seating of the carriage 
or the slugs on some obstructions. 

3) If more than 2 turns were re-
quired, it will be necessary to 
repeat steps # 1 & #7. 

4) See Service Note regarding oscil-
lator slug. 

Adjust for max-
imum reading 
on meter. 

Fully counter-
clockwise. 

RE-CHECK steps 4 
& ‘ 3 for maximum 
response on VTVM. 

lo-freq slug 
for maximum 
reading on 
VTVM. 

300 Mc. 
(2nd harmonic) 

300 Mc. 
(2nd harmonic) 

Slowly from full 
counter-clock-
wise to fully 
clockwise posi-
tion. 

1) Remove VTVM from video de-
tector load and clip across 2700 
ohm res ( R-7). 

2) Set VTVM on lowest DC voltage 
range. 

3) Be sure cover is on and screwed 
down. 

Reading must be 
obtained between 
228 and 235 Mc. 

Observe that meter 
reading does not go 
below .3 volt. 

Turn exactly 
71/2  turns coun-
ter-clockwise 
from fully clock-
wise position. 

I) Replace VTVM to video detector 
load. 

Turn exactly 
71/2  turns coun-
ter-clockwise 
from fully clock-
wise position. 

1) Use special tool for this adjust-
ment. 

2) Avoid turning slug too far as the 
Hi-freq plunger can strike it when 
the dial is fully counter- clockwise. 

3) Avoid making any adjustments 
when VTVM reading is more than 
2 volts above zero signal level. 

12. 230 Mc. 
(2nd harmonic) 

Fully counter-
clockwise. 

Make certain that the mid-freq 
bushing does not turn. 

Mid-freq 
bushing for 
maximum 
reading on 
VTVM. 

Low-freq slug 
for maximum 
reading on 
VTVM. 

Vary for maximum 
reading on VTVM 
which should occur 
between 290 to 
310 Mc. 

DUMMY LOAD 

The dummy load, a necessity for proper UHF convertor 

alignment, can be constructed by the serviceman in a short 

time. All parts should be assembled onto a piece of plastic 

or bakelite. The schematic ( Figure 5) gives a circuit de-

scription and lists all parts, electrical and mechanical, 

necessary for completion of the dummy load. 

THE SUGGESTED CONSTRUCTION PROCEDURE IS LISTED 

BELOW: 

1. Put sleeving over antenna impedance matching trans - 

former and twist transformer leads as shown in schematic 

(Figure 5). 

2. Wind 9 turns of # 16 enameled wire on 1/4" diameter 

coil form approximately 1/2" from either end. 

3. Remove enamel from both ends of wound coil and also 

from second turn on coil ( Figure 5). 

4. Insert core mounting nut and core into coil form so that 

iron core is capable of cutting across all 9 turns of wire. 

5. Solder all connections, remembering to keep all leads, 

with the exception of the crystal leads, as short as possible. 

(Figure 5). 

6. Add a length of wire to C so that a ground connection 

can be made to the convertor chassis. 

DUMMY LOAD ALIGNMENT INSTRUCTIONS 

I. Connect a Standard Measurements Corp. Model 80 sig-

nal generator ( or equivalent) to dummy load input terminal 

TERMINAL 
STRIP 

31A2 1990 

246720936 
ANTENNA IMPEDANCE 

MATCHING TRANSFORMER 

43A722511 
COIL INSULATING 

SLEEVE 

INPUT 

22 

2IR119049 

GROUND TO 
CONVERTOR II  
CHASSIS 

 EnRin E 

to 00\e 

INSTRUCTIONS 

strip, matching the generator to the receiver with a re-

sistor network. In the case of a generator with a 50 ohm 

output impedance, insert a 100 ohm resistor in series with 

the output terminal, and a 150 ohm resistor in series with 

the ground terminal. 

2. Connect sensitive microammeter ( Simpson 374 or equiv-

alent) to output terminals of dummy load. 

3. Set signal generator to 84 mc. 

4. Adjust L iron core for a maximum reading on the micro-

ammeter ( on X- I scale). 

5. Reduce output of signal generator output as resonance 

is reached. 

6. Check dummy load bandwidth as follows: 

a. Set signal generator frequency to 84 mc. 

b. Set output of signal generator to read 100 micro-

amps on microammeter. 

c. Lower frequency of signal generator until output 

reading drops to 70 microamps. Frequency should be in 

the range of 82 mc. 

d. Raise frequency until the output reading drops to 70 

microamps. Frequency should be in the range of 86 mc. 

e. Relocate tap on coil L if frequency does not fall 

within the range in steps 3 or 4. 

NOTE - 00 NOT CUT CRYSTAL 
LE ADS TOO SHORT 

1N60 CRYSTAL 
48C711052 

10 

211(891375 

4700 

6R6080 

11000 

TilK 478410 
•  

470k 

TERMINAL 
STRIP 

3IA21990 

6R6377 
OUTPUT 

8 BARE WIRE 

E • ENAMELED WIRE 

46A470310 
IRON CORE --a. 
AND SCREW 

NOTES:- CAPACITORS INDICATED IN 
MICROMICROFARADS. 

RESISTORS INDICATED IN OHMS. 
K.1,000 OHMS. 

PART NO'S. SHOWN ARE 
MOTOROLA PART NO'S. 

CLOSELY SPACED 
EXCEPT AT TAP 

TO AVOID SHORTING 

4-7 
2A470049 
CORE MTG 

NUT 

FIGURE 5. DUMMY LOAD SCHEMATIC DIAGRAM 

TAP 
AT 2 
TURNS 

.4-9 TURNS— 
NO 16 ENAMELED 
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Trouble 

Weak signal -snowy 

Weak signal ( low frequency end 

won't reach 470 mc) 

IF goes into oscillation at 600 mc 

IF goes into oscillation across dial 

Oscillator not functioning on upper 

half 

Sudden dip in oscillator grid 

voltage on low end 

Meter reading is less than . 3 volt 

on injection check. ( Step 10 

Alignment Chart or step 9 Alternate 

Alignment Chart) 

Change in frequency auring repairs 

Set does not cover frequency range 

Difficulty in aligning oscillator 

on low frequency end 

SERVICE NOTES 

Remedy 

Replace 6AF4 tube, L-1 shorted; replace crystal; replace C-13; 

check alignment. 

Replace 6AF4 tube; ribbon broken on oscillator pipe; alignment 

Change crystal 

Change shorted crystal 

Check C-8 ( realign after replacing) 

Blue lead from C-3 to plates of V-1 dressed too close to oscilla-

tor pipe 

Check R-6 and R-7 

L-6 and L-7 are not parallel; blue lead from C-3 to plates of 

V-1 has been moved; C-8, L-6, L-7, L-8 and the blue lead from C-3 

to plates of V-1 are very critical and should not be moved in-

discriminately. 

Replace 6AF4; if actuating gear assembly has been removed or re-

placed, a careful check of the frequency range is absolutely CR2 

necessary. 

If oscillator is very badly out of alignment, on low frequency 
slug adjustment, remove oscillator core and adjust separation be-

tween slugs to 1-15/16" before attempting alignment operation. 

USE OF 6T4 TUBE AS SUBSTITUTE FOR 6AF4 

When using a 6T4 tube as a substitute for 6AF4 tube, 

proceed as follows: 

0 John F. Rider 

2. Place shorting strap ( Motorola Part No. 42A7300I4) 
across pins # 1 and #7. 

3. Never place a used strap across pins #1 and #7. 

UHF ANTENNA 

TERMINAL 

VHF ANTENNA 
TERMINAL 

é 

VHF ANTENNA 
TERMINAL 

POWER 
CORD 

UHF 
ANTENNA 
TERMI NAL 

R12 R13 CR2 

L12 LI1 

C16 C14 

MODELS TC -101, B, Convertors 
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UNDER COVER 
ON 

EARLY MODELS 

r"—.L 1 R11— C9 R7 ' C6 R 5 L4 R 3 co 
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El 
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FIGURE 7. 
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MODELS TC-101. B. Convertors 
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PARTS LIST 
NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Part 
Number 

C-17A, 23E722536 

C-18 21R115905 

C-19 21R115905 

List 
Price 

C-1 21K400940 Ceramic tubular: 470 mmf 500V . 25 

C-2 21K400940 Ceramic tubular: 470 mmf 500V . 25 

C-3 21K83994 Molded phenolic: 0.5 mmf 500V . 10 
C-4 21K721710 Ceramic feed-through: 10 mmf 

500V ( coded brown-black-
brown on outer flange of 

eyelet)   .25 

C-5 21K780599 Ceramic tubular: 1000 mmf 
500V  .25 

C-6 21R115957 Molded phenolic; 1.0 mmf 500V . 10 

C-7 21R115312 Ceramic disc: 5000 mmf 450V. . 25 

C-8 21A712386 Ceramic feed-through: 1000 
mmf 500V ( coded brown-black-

red on outer flange of 

eyelet)   

C-9 21R410028 

C-10 21R400932 

C-11 21R115312 

C-12 21R115386 

C-13 21R115312 

C-14 21R115312 

C-15 21R115312 

C-16 21R115312 

Ceramic disc: 

Ceramic disc: 

Ceramic disc: 

Ceramic disc: 

Ceramic disc: 

Ceramic disc: 
Ceramic disc: 

Ceramic disc: 

62 mmf 500V... 

150 mmf 750V.. 

5000 mmf 450V. 

1000 mmf 1000V 

5000 mmf 450V. 

5000 mmf 450V. 

5000 mmf 450V. 

5000 mmf 450V. 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

Description 

List 
Price 

Electrolytic: 30 mf 150V 
50 mf 150V.... 2.90 

Ceramic disc: 220 mmf 500V.. . 25 
Ceramic disc: 220 mmf 500V.. . 25 

Miscellaneous Electrical Parts 

CR-1 48B711922 

or 48B711923 

or 48K722456 
or 48K722267 Crystal, UHF mixer  3.35 

CR-2 48B791092 Rectifier, selenium: 160 ma  1.80 
E-1 1A711524 Antenna Transmission Line 

Assembly  2.85 

E-2 24B711595 Oscillator coil: less tuning 

core listed below  1.80 

1A711455 Oscillator Core Assembly  1.40 

E-3 1A720061 Cable, antenna jumper assem-
bly: includes R-1, R-2, 

PL-1 & PL-2; 8" long ( for 
use between UHF & VHF antenna 

terminals when only one an-
tenna is used - TC-101)... . 65 

E-4 1K721910 Cable, antenna jumper assem-

bly: includes R-1, R-2, 

PL-1 & PL-2; 26i" long ( for 

use between UHF and VHF 

antenna terminals when only 

one antenna is used)   70 

Ref. 
No. 

Receptacle 

Part 
Number 

J-1 9A721182 

Coils 

L-1 

L-3 

L-4 

L-5 

L-6 

L-7 
L-8 

L-9 

L-10 

L-11 

L-12 

Plug 

24A711504 

24K712103 

24K721777 

24A711337 

24K712254 

24K712254 
24K721430 

24K712103 
24K711474 

24K721778 

24A790033 

Description 

Receptacle, power ( AC supply 

for TV chassis)   

Antenna Coupling RF Coil.... 
Compensating Coil: black dot 

Input Coil  

RF Choke  
RF Choke  

RF Choke  
Cathode Choke Coil  

Compensating Coil: black dot 

Coupling Coil  

Output Coil  
Impedance Matching Coil  

PL-1 28K790063 Plug, UHF: 9-prong 

Resistors 

List 
Price 

.30 

.30 

.45 

10 

45 

45 

45 
.45 

.45 

.15 

.10 

.80 

.20 

Note: All resistors are insulated carbon type 
unless otherwise specified. 

R-1 6R6373 150 10% 1/2W doz 1.20 

R-2 6R6373 150 10% 1/2W doz 1.20 

R-3 6R2039 68 10% 1/2W doz 1.20 
R-4 6R6427 27,000 10% 1W  .20 

R-5 6R6056 47,000 20% 1/2W doz 1.20 

R-6 6R5591 18,000 10% 1/2W doz 1.20 

R-7 6R5577 2700 10% 1/2W doz 1.20 

R-8 6R2039 68 10% 1/2W doz 1.20 
R-9 6R5659 3900 10% 1/2W doz 1.20 

R-10 6R6229 1000 10% 1/2W doz 1.20 

R-11 6R3949 470 10% 1/2W (was 2200 2W 
in some tuners - use 470 

when replacing)  doz 1.20 

R-12 6R2010 470 10% 2W  .25 
R-13 6R5550 47 10% 1/2W doz 1.20 

R-14 17K710950 8700 10% 3W: wire wound... . 50 
R-15 6R6377 470,000 10% 1/2W doz 1.20 

R-16 6R6444 180,000 10% 1/2W doz 1.20 

R-17 18K712161 Tone control: 1 meg  .75 

R-18 6R5592 56,000 10% 2W  .25 

Switches 

S-1 40B711556 

S-2 40K721974 

40B721975 S-3 

Transformer 

Switch, 3-position ( UHF-VHF-

OFF) (TT- 19 only)   2.55 

Switch, 2-position: 1-3/64" 
shaft; UHF-VHF selector  1.55 

Switch, 2-position: 2" shaft; 

UHF-VHF selector ( TT-27M, 

TT-28M, VTT-28M only)   1.95 

T-1 25K730003 Transformer, filament: 6.3V 
0.7 amp  2.00 

CONVERTOR CHASSIS MECHANICAL PARTS 

7A711315 

7A711546 

7A721184 

Bracket, tuner mtg: RH ( TT-27M)... . 05 

Bracket, tuner mtg: LH (TT-27M)... . 25 

Bracket, tuner mtg: LH ( TT-35M, 

TT-50M, TT-52M, TT-57M, 

VTT-58M, TT-60M)   .10 

V
1
0
1
1
0
1
0
W
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Part 
Number 

7A721186 Bracket, tuner mtg: RH ( TT-35M, 
VIT-35M, TT-50M, TT-52M, TT-57M, 

TT-5811, TT-60M)  

64A711813 Bracket, switch (TT-27M) doz 
7A721798 Bracket, switch (TT-28M, VTT-28M, 

TT-31M)  doz 

7A711432 Bracket, switch ( TT-35M)  doz 
7B721188 Bracket, switch & shield (rr-5011, 

TT-52M, TT-57M, VTT-58M, 
TT-60M)   

38K722748 Button, plug ( covers adjustment 
hole on chassis cover)   

38K722472 Button, plug ( tone control mtg hole 
cover on convertors without tone 

control) doz 

42A711430 Clamp, "U" ( secures E-1)  doz 
42A75825 Clip, electrolytic mounting 

(TT- 19 only)  doz 

30A470651 Cord, line & plug ( TT-19 only).... 
46A711360 Core, iron ( L-11)   

15B711458 Cover, UHF chassis  
44B711460 Gear, dial actuating: 1-3/32" long 

(TT- 19, TT-27M, TT-28M)   

44K711461 Gear, dial actuating: 19/32" long 
(TT-31M)   

44K720990 Gear, dial actuating: 2-1/16" long 

(TT-35M)   
44K720991 Gear, dial actuating: 1-9/32" long 

(TT-50M, TT-52M, TT-57M)   

44K730046 Gear, dial actuating: 1-13/16" long 

(VTT-58M, TT-60M)   
11M120017 Grease, solidified ( tuner lubri-

cant)   

5K792031 Grommet, insulating ( for osc 
core)  doz 

14A711553 Insulator, chassis mounting (TT-19 

only)   

14A690548 Insulator, control ( TT- 19 three-

position switch)   
14A711335 Insulator, tuner mtg: LH (TT-28M, 

VIT-28M, TT-3111)   

14A711506 Insulator, tuner mtg: RH (TT-28M, 
VTT-28M, TT-31M)   

14K712339 Insulator, tone control  

2S7051 Nut, hex palnut: 3/8-32 x 9/16 
(switch & tone control mount-

ing)  doz 

29K720994 Pin, antenna terminal ( to VHF 

tuner)  doz 
1A711864 Rack, pinion: with drive yoke brkt 

(for all except TT-31M)   

1A711911 Rack, pinion: with drive yoke brkt 

(TT-31M only)   
9B720103 Receptacle, VHF antenna plug...doz 

47A711450 Shaft, tuning: 2-1/8" long 

(TT-31M)   
47K711452 Shaft, tuning: 2-5/8" long ( TT- 19, 

TT-27M, TT-28M)   
47K720986 Shaft, tuning: 3-19/32" long 

(TT-35M)   
47K720988 Shaft, tuning: 2-13/16" long ( TT-50M, 

TT-52M, TT-57M)   

47K730044 Shaft, tuning: 3-11/32" long 
(VTT-58M, TT-60M)  

26K722163 Shield, tube: round ( V-1)   
Shield, tube: rectangular ( V-1) 

Order 1 - 7A722161 & 1 - 26K722163 

as replacement  

26A711336 Shield, tube ( V-2)   

9R119875 Socket, tube: miniature; 7-prong 

(V-1)   

9R119880 Socket, tube; noval (V-2)   

Description 

List 
Price 

.10 

.35 

.35 

.35 

.10 

.05 

.40 

.15 

‘60 

.75 

.10 

.20 

.30 

.40 

.35 

.25 

.25 

30 

.50 

05 

.10 

.10 

.05 

.15 

.20 

.35 

.35 

.20 

.55 

.55 

.55 

.55 

.55 

.10 

.10 

.20 

20 

Part 
Number Description 

35A711438 Strip, drive mounting & insulating: 

phenolic ( gear drive mtg)   

31A711339 Strip, terminal ( L-6 & L-7 mtg)  

1A711512 Strip, terminal (L-1 mtg)   
7A722161 Support, tube shield ( for round 

V-1 shield)   

1B711852 Tuning Gear Assembly: complete; 
includes 2-5/8" tuning shaft, 

1-3/32" dial actuating gear, shaft 
bearing bracket, pinion gear, 
rotor gear and drive (TT-19, 

TT-27M, TT-28M, VTT-28M)   
1B711909 Tuning Gear Assembly: complete; 

includes 2-1/8" tuning shaft, 
19/32" dial actuating gear, shaft 

bearing bracket, pinion gear, 

rotor gear & drive (TT-31M)  

1K712033 Tuning Gear Assembly: complete; 
includes 3-19/32" tuning shaft, 

2-1/16" dial actuating gear, shaft 
bearing bracket, pinion gear, 

rotor gear & drive ( TT-35M) 

List 
Price 

10 

.20 

20 

.05 

2.60 

2.60 

2.60 

1K721776 Tuning Gear Assembly: complete; 

includes 2-13/16" tuning shaft, 

1-9/32" dial actuating gear, shaft 
bearing bracket, pinion gear, 
rotor gear & drive (TT-50M, TT-52M, 
TT-57M)   2.60 

1K730047 Tuning Gear Assembly: complete, 

includes3-11/32"tuning shaft, 
1-13/16" dial actuating gear, 

shaft bearing bracket, pinion 

gear, rotor gear & drive 

(V1T-58M, TT-60M)   2.60 
4A11722 Washer, "C" ( control shaft & idler 

shaft retainer)  doz . 20 

4K711487 Washer, shoulder: fibre ( tone con-

trol mtg)  doz . 20 

4K76598 Washer, spring ( between dial 
actuating gear & brkt)  doz . 25 

4K690571 Washer, shoulder: fibre ( TT- 19 

sw mtg)  doz . 20 

MISCELLANEOUS MECHANICAL PARTS 

The following parts are used with the kits indicated 

and also for receivers with factory built-in UHF 

convertors. Receivers with factory built-in UHF 
convertors are identified by a "Y" suffix following 
the model and chassis number. Knobs, and other 

parts directly connected with the UHF section of 

the "Y" version receiver are the same as listed in 
the appropriate convertor kit. Parts and service 

information for VHF section of "Y" version re-
ceivers will be found in the regular VHF service 

manual. ( i.e., TS-292Y UHF information would be 

found in this manual, while the VHF information 

would be found in the TS-292 service manual). 

1V721979 Arm Si Link Assembly ( UHF-VHF 
actuating assembly for all ex-
cept 1K- 17M & VTK-17M)   . 30 

1V720456 Arm & Link Assembly ( UHF-VHF 

actuating assembly for TX- 17M, 
VTK-17M)   30 

34B711298 Dial scale, 01F: green; gold 
numerals ( 1K- 17M, VTK-17M, 

TK-23M)   

34B711299 Dial scale, UHF: gold; brown 
numerals ( TX-22M)  .90 

90 

Part 
Number 

34C720956 

34K720957 

34K730038 

34K730037 

36B711296 

36B711297 

36C720949 

36K720953 

36K730040 

36K730039 

36)(722236 

36K722237 

36K722238 

36K722691 

36B721980 

33A722098 

64A720048 

3S7491 

43A722235 

Description 

Dial scale, UHF: brown; gold 

numerals ( 1K- 19M, IX-20M, TK-24M, 

VTK-24M, 1K-31M, 1K-33M)   

Dial scale, UHF: black; gold 
numerals ( TK-19ME, TX-20ME, 
TX-24XE)   .45 

Dial scale, UHF: gold; black 
numerals (VTK-17ME)   .90 

Dial scale, UHF: gold; brown 

numerals (TK-17M, VTK-17M, 

TK-23M)   

Knob, control: UHF; green; gold 

lettering (TK-17M, VTK-17M, 
TK-23M)   .35 

Knob, control: UHF; brown; gold 

lettering ( 1K-22M)   .75 
Knob, control: UHF; brown; gold 

lettering ( 1K-19M, TK-20M, 
1K-24M, VTK-24M, TK-3111, TK-3311). . 55 

Knob, control: UHF; black; gold 
lettering ( TX-19XE, TX-20ME, 

TX-24ME)   .55 
Knob, control: UHF; black; gold 
lettering (VTK-17H,E)   . 75 

Knob. control; UHF; brown; gold 
lettering ( TC-101 & B, 1K- 17M, 
VTK-17M)   .75 

Knob, VHF channel selector: brown 

(TK-19M, 1K-20M, VTK-24M) See*  1.45 
Knob, VHF channel selector: black 

(TK-19ME) See*  1.45 
Knob, VHF channel selector: brown 

(1K-24M) See*  1.45 

Knob, VHF channel sel,ctor: black 

(TK-24ME) See*  1.45 

Lever, selector ( UHF-VHF)  
Nameplate, UHF-VHF ( on cabinet)  

Plate, filament transformer mtg  

Screw, drive: . 060-32 x 3/16 pl 

rnd head ( nameplate mtg) doz 

Spacer, pendant: fibre ( light shield 
behind UHF-VHF selector lever) 

(TX- 19M, TK-19ME, TK-20M, TK-20ME, 
TX-24M, TK-241(E, 1K-31M, TX-33M) 

31A21990 Strip, antenna terminal: 2-screw 
(antenna input)   

35A711408 Strip, strain relief ( antenna lead-

in) doz 
64A722753 Strip, UHF antenna ( UHF strip used 

in combination UHF-VHF built-in 
antennas)  

1V720408 UHF Receptacle Assembly: includes 
UHF receptacle & bracket (1K-19M 

only)   

MODELS TC-101 & TC-101B CABINET PARTS 

16E711535 Cabinet, UHF convertor: red-brn 
mahogany; less dial escutcheon 
(TC-101)   9.50 

16K711536 Cabinet, UHF convertor: limed oak, 

less dial escutcheon ( TC-101B)  9.50 

1V722782 Cover, back (with receptacle in-
sulator)   .30 

13C711313 Escutcheon, dial   1.50 

14A711552 Insulator, receptacle ( on back 
cover)   .05 

36K711558 Knob, control ( on-off)   .20 

36B711296 Knob, control ( UHF tuning)   .35 
34C711312 Scale, dial   .90 

* Differ from original VHF channel selector knob by shallower 

scale to allow clearance for UHF-VHF selector lever. 

List 
Price 

SUPPLEMENT 
NO.1 

GENERAL INFORMATION 

This service manual contains a record of production 

.45 changes, a parts list supplement for the above UHF con-

vertors, additional service notes, and schematic diagrams. 

SCHEMATIC CHANGES 

Revise TT- 27M, VTT-28M etc., schematic diagram 
(Figure 10) in Service Manual Part No. 68P730410, to show 

pin numbers on PL- 1 reading in clockwise instead of coun-

terclockwise direction. All other PL- 1 connections to re-.90 
main as shown on diagram. The diagram note referring to 
pin 2 now refers to pin 7. 

PRODUCTION CHANGES 

Chassis 

Coding Change 

TT- 19A 

IT - 2.7MA 

TT-28MA 

VTT -28MA 
TT-31MA 

IT - 35MA 

TT-50MA 

TT-52MA 

TT-57MA 

TT - 58MA 

VTT-58MA 

IT -60MA 

19 mmf capacitor added between pin 2 of the 

6AF4 tube and the oscillator pipe to prevent 

oscillator drift with warm-up. A special type 

tube socket is used with this change. 

The crystal was moved under C:4 to prevent 

its shorting against plug button. 

ADDITIONAL SERVICE NOTES 
The position of the UHF mixer crystal in the UHF con-

vertor is very important in determining the sensitivity of 

the unit. You will find that moving the crystal, within its 
lead length, may result in very good or very poor recep-

.80 tion; in some instances, there may even be a complete loss 

.15 of picture due to crystal dressing. There is no particular 

.05 position into which the crystal can be placed for maximum 

sensitivity. If the crystal has to be moved for sensitivity 

.15 peaking purposes, an insulated alignment tool should be in-
serted through the opening which is exposed by removing 

the plug button directly over the crystal location. Indis-

criminate moving of the crystal should be avoided once the 

maximum response has been attained. .20 

.15 

.15 

When the UHF mixer crystal is changed, the UHF con-

vertor must be completely realigned. 

Sometimes improved sensitivity can be realized by 

.10 dressing the crystal take-off lead ( buss wirc between the 

crystal and the antenna transmission line assembly) for 

maximum performance. 

.40 If fluctuations are noticed in the picture, check to see 
if the white lead ( C-4 to junction of L-3, C-5) is dressed 

close to and cemented to the chassis. The convertor sen-
sitivity is also affected by the dressing of this lead. 

Maximum oscillator efficiency can be obtained by keep-

ing the following in mind: 

a. The blue lead from the oscillator plate coil to R-11 

should be dressed close to the chassis and away from the 

oscillator pipe. 

b. The injector capacitor ( C-3) leads should be kept as 

short and straight as possible. 

c. The 18,000 ohm resistor ( R-6) should be dressed 
about 3/8" away from and parallel to the oscillator pipe. 

d. The clear space on the 'oscillator pipe ( between grid 

and plate sections) should be kept free of rosin and other 

foreign matter. Rosin or foreign matter on this clear space 
will cause a leakage, especially in humid areas. 
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PARTS LIST SUPPLEMENT 
NOTE: 

When ordering parts, specify model number of convertor in addition to part number and description 

of part. The following parts are additions to, corrections and revisions of, the original items listed 

in the UHF Convertor Service Manual Part No. 68F730410. 

Ref. Part 
No. Number Description 

C-20 21A730056 Ceramic tubular capaci-

tor: temperature com-

pensating type; 19 mm! 
450V NTC 4200 PPM  

9R120404 Socket, tube: special minia-

ture; 7-prong; #2 contact 

bent down and comes out be-

tween wafers ( for V-1 in 

units having C-20)   

List 
Price 

Revise description for the following parts in the 

original service manual to read: 

1V721979 Arm & Link Assembly ( UHF-VHF 

actuating assembly for all 

except TE-17M, VTK -17M & 

TIC-22M)   

36E721980 Lever, selector ( UHF-VHF) 

(TK-1711, VTK - 17M, VTK - 17ME, 

TE-19M, TK-19NE, -20M, 
TE -22M, TE-23M)   

.30 

.20 

.30 

.80 

Ref. Part List 

No. Number Description Price 

The following parts should be entered in the origi-
nal service manual: 

85B722783 Antenna, built-in ( UHF con-

vertor)   .15 

1V730950 Arm & Link Assembly ( UHF-VHF 
actuating assembly -for 

TE-22M)   .30 
42A730055 Clip, speed: built-in 

antenna mounting doz . 25 

36E721982 Lever, selector ( UHF-VHF) 

(TE-24M, TK-24ME, TE-31M, 

TE-33M)  .85 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

FIGURE 2.SCHEMATIC DIAGRAM- TT-27MA, TT28MA, VTT -28MA, TT-31MA, TT-35MA, TT-SOMA, TT-52MA, 

TT-57MA, TT-58MA, VTT -58MA,TT -60MA. 

©John F. Rider 
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RECEIVER MODEL BREAKDOWN CHART 

MODEL 17T11C MODEL 17T12C 

MODEL 17K 16C 

Model Description 

Radio 

Chassis 

Used 

Record 

Changer 

Used 

17F13C 

17FI3BC 

17K14C 

17K14BC 

17K14WC 

I 7K1 5C 

17K15BC 

17K16C 

17T1IC 

I 7Th EC 

17T12C 

17T12WC 

.Combination, red-brn mahogany 

Combination, limed oak 

Console, red-brn mahogany 

Console, red-brn mahogany 

Console, walnut 

Console, red-brn mahogany 

Console, limed oak 

Console, white birch ( with de-

tachable legs) 

Table, walnut plastic 

Table, ebony plastic 

Table, red-brn mahogany 

Table, walnut 

HS- 319 

FIS- 319 
• 

RC-40 

RC- 40 

CHASSIS Chassis TS-408A contains 17 tubes plus a 17' 

glass, rectangular, cylindrical face picture tube. 

The picture, sound, and scanning circuits, to-

gether with a selenium rectifier, full-wave dou-

bler "B" supply, are contained on a single chas-

sis. It employs the TT-44 cascode RF tuning 
unit and has a parallel heater circuit powered by 

means of a filament transformer. The channel 

selector knob is illuminated. Chassis TS-408A 

is similar to the TS- 292A except for picture tube. 

RADIO CHASSIS Chassis HS- 319 contains six tubes and 

receives AM broadcasts only. Except 

for a common speaker, it operates in-

dependently of the television receiver. 
Refer to HS- 319 Service Manual for ser-

vice data. 

RECORD CHANGER - Three-speed Model RC-40. Refer to 

RC-40 Service Manual for service 
data. 

TUNING RANGE - Channels 2 through 13 with provisions 

for UHF adaptation. 

TV IF FREQUENCY - Sound - 21.9 mc 

Picture - 26.4 mc 

TV ANTENNA - "But-In-Antenna" with provisions for con-

nection of an external antenna. 

TV ANTENNA INPUT IMPEDANCE - 300 ohms 

POWER SUPPLY - 117 volts, 60 cycle AC only 

TUBE COMPLEMENT 

Ref. 

No. Tube Function 

V-1 6BZ7 

V-2 6U8 

V-3 6CB6 

V-4 6CB6 

V-5 6CB6 

V-6 6AH6 

V-7 6AU6 

V-8 6AU6 

V-9 6AL5 

V- 10A 1/2 6SN7GT 

V- 10B 1/2 6SN7GT 

V-11 6W6GT 

V-12 6SN7GT 

V- 13A 1/2 12BH7 

V- 13B 1/2 12BH7 

V-14 6SN7GT 

V-15 6BQ6GT 

V-16 6AX4GT 

V-17 1B3GT 

V-18 17LP4 

RF Amplifier 

Mixer-Oscillator 

1st IF Amplifier 

2nd IF Amplifier 

3rd IF Amplifier 

Video Amplifier 

FM Driver 

FM Limiter 

Ratio Detector 

1st Audio Amplifier 

Phase Detector 

Audio Output 

1st & 2nd Clippers 

Vertical Blocking Oscillator 

Vertical Output 

Horizontal Oscillator 

Horizontal Output & High Voltage 

Generator 

Damping Diode 

High Voltage Rectifier 

Picture Tube: rectangular; glass; 

electrostatic fucus; cylindrical 

face 

POWER CONSUMPTION - TV: 160 watts 

RADIO & PHONO: 65 watts 

HIGH VOLTAGE WARNING 

Operation of this receiver outside its cabinet or with 

covers removed involves a shock hazard from the power 

supplies. No work should be attempted on this receiver by 

anyone not thoroughly familiar with, the precautions neces-

sary when working on high voltage equipment. Due to the 

full wave rectifier, there is always a potential difference 

between the chassis and earth and IT IS VERY IMPORTANT 

THAT AN ISOLATION TRANSFORMER BE USED WHEN 

SERVICING THE RECEIVER. 

PICTURE TUBE HANDLING PRECAUTIONS 

Extreme care must be used in handling the picture tube. 
This tube is highly evacuated and, due to its large size, is 

subjected to a considerable atmospheric pressure. The 
handler should wear safety goggles and gloves for protec-

tion. Avoid nicking or scratching the glass by rough con-

ANTENNAS 

tact with other objects. Before removing the coated glass 

picture tubes, discharge the capacitor formed by the inner 

and outer aquadag coatings on the tube by shorting the anode 

contact on the side of the tube to the outer surface with a 

well- insulated piece of wire. 

INSTALLATION & OPERATING INSTRUCTIONS 

These receivers are equipped with the Motorola "Bilt-

In-Antenna", mounted inside the cabinet, for use in good 
signal areas. 

The following precautions should be observed for best 

reception from the "Bilt-In-Antenna". 

1. The signal should be relatively strong. As the signal 

strength will vary throughout the room in which the receiver 

is located, all possible locations should be tried, choosing 

the one in which the best pictures are received from all 

stations. Avoid large metallic objects such as radiators, 

metal panels, etc. 

2. Lamps, vases and metallic objects, when placed on the 

receiver, may affect the efficiency of the "Bilt-In-Antenna". 

If additional signal is necessary for good reception, an 

indoor or outdoor antenna may be required. 

OPERATING CONTROLS 

There is a dual control on the left and a triple control 

on the right of the receiver's front panel. See Figure 1 for 
control functions. 

CHANNEL SELECTOR 

SELECTS STATIONS-

NUMBER ON TOP INDICATES 

CHANNEL SELECTED 

ACOUSTINATOR TONE 

CONTROL SELECTS 

MOST PLEASING TONE 

OFF -VOLUME 

TURNS SET ON & OFF 

ANO ADJUSTS vOLUNE 

FINE TUNING 

TUNE FOR BEST 

PICTURE DETAIL 

49.12,607 0 

CONTRAST 

ADJUSTS SHADES 

OF SLAG« & WHITE 

FIGURE 1. OPERATING CONTROLS L
 L-
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0
V
d
 
A
1
V
1
0
1
1
0
1
0
W
 

© John F. Rider MODEL 17F13BC, C, 17K14BC, C, WC, 17K15BC, C, 17K16C, 17T11C, 17T12C, WC, Ch. TS-408A 



CHASSIS TS-408A 

R88 

J5 

AREA SELECTOR 
SWITCH 

JEW, tee's 

ào-

L23 
HORIZ VERT HORIZ HORIZ HORIZ BRIGHT- FOCUS VERT VERT 

HOLD HOLD CENT SIZE OSC NESS UN SIZE 

YOKE ADJUSTMENT 
THUMB SCREW 

RASTER CORRECTOR 
MAGNETS 

CENTERING ARMS 

CENTERING DEVICE 

YOKE SADDLE SCREW 

ION TRAP 

DEFLECTION YOKE 

FIGURE 2. SERVICE ADJUSMENT CONTROLS 

SERVICE ADJUSTMENTS 

The receiver is completely adjusted at the factory, so 

normally none other than the front panel control operating 

instructions need be followed in putting the receiver in op-
eration. However, to provide for misadjustment of the ser-

vice controls due to handling, etc., the following instruc-

tions are in order. See Figure 2 for location of the service 

adjustment controls. 

ADJUSTMENT OF THE ION TRAP 

Under conditions of rough shipment, it is possible for 

the ion trap to become mis -adjusted. to prevent serious 
damage to the picture tube, the following method of adjust-

ment should be used. See Figure 2. 

Place the magnet on the neck of the tube so that it is po-
sitioned over the slash in the gun structure. ( The slash is 

the separation between grids # 1 and # 2.) With the BRIGHT-

NESS control at low intensity, move the magnet a short dis-

tance forward and backward, at the same time rotating it, 

to obtain the brightest raster. If, in obtaining the 1-rightest 

raster, the magnet has to be moved more than 1/2" forward 

from the slash, it is probably weak and should be replaced. 

Never correct for a shadowed raster with the ion trap mag-

net if such correction results in decreased brightness. The 

ion trap is always adjusted for maximum brightness and, if 

shadows occur at this setting, they should be eliminated by 

adjusting the magnetic centering device on the neck of the 

tube, or by changing the position of the yoke. 

CAUTION: Keep the BRIGHTNESS control at low inten-

sity until the ion trap is properly set. 

CENTERING 

NOTE: The ion trap should be properly adjusted before 
centering or focusing is attempted. 

It is important, in achieving correct centering and good 

focus, that the magnetic centering device be properly ad-

justed. The centering device used with the electrostatically 
focused picture tube consists of two magnets arranged in 

such a way that the magnetic field intensity can be varied in 
angle or direction by means of the two projecting arms and 

by rotating the device about the tube neck. When the arms 
are superimposed, the fields of the two magnets cancel. 

Moving the arms progressively farther apart in a given di-

rection, with respect to each other, will produce an in-
creasing field intensity of a given polarity. If the arms are 

moved apart in the other direction, a field of opposite po-
larity will result. This controllable magnetic field, acting 

on the beam, normally provides a means of centering the 

picture vertically when the arms are initially at either side, 

and by rotation to a vertical arm pisition, it will also pro-

duce horizontal centering. Horizontal centering by means 
of the magnetic centering device should be held to a mini-

mum because of the danger of defocusing and shadow. 

To center the picture correctly, follow these steps: 

1. Reduce the size of the picture so that all four edges are 

visible. Tune in a station; do not attempt centering with an 

uncontrolled raster. 

2. Start with the magnetic centering device arms together 

and turned so they are horizontal. The device should be po-

sitioned as close to the yoke as possible without causing any 

part of It to slip inside the yoke opening. 

3. Adjust the electrical horizontal centering control on the 

back of the chassis for best horizontal centering obtainable 

within the range of the control. 

4. Separate the arms of the centering device in the proper 

direction to center the picture vertically. 

5. If full horizontal centering was not obtained in step 3, 

complete the horizontal centering by slightly rotating the 

magnetic centering device as a unit one way or the other. 
It may then be necessary to readjust vertical centering by 

slightly changing the relative position of the arms. 

6. Recheck adjustment of ion trap after centering is com-

pleted. 

FOCUS 

The zero focus type of electrostatically focused tube 

used in these chassis requires a fixed potential applied to 

the focusing anode which is supplied through the focus con-

trol potentiometer. This control, in effect, provides a 

means of compensating for differences in gun structure be-

tween tubes, but is far less critical in adjustment than was 

the focus control in the electromagnetically focused tubes. 

By carefully turning the control through its range, a point 

of adjustment will be found where optimum focus is ob-
tained, but no misadjustment of the control will result in 
the extreme defocusing which resulted from the off-focus 

range in the control of electromagnetically focused tubes. 

In some tubes, the effect of the focus control is so slight as 

to lead the serviceman to believe that a fault exists in the 

circuit. The control should be adjusted to the point where 

the line structure is distinguishable over a 90% area of the 

screen. 
Due to differences in gun structure between tubes men-

tioned above, it may be found that in some picture tubes 

better overall focus is obtained with the arms of the mag-

netic centering device pointing in a particular direction. If, 

after the magnetic centering device has been adjusted as in 

the paragraph on centering, good overall focus is not ob-

tained, rotate the magnetic centering device 180° and repeat 

the centering procedure. 

RASTER CORRECTOR MAGNETS 

On chassis having a cylindrical face picture tube, there 

is a magnet on each side of the rear support bracket to 

straighten the raster sides, if necessary. They are cor-

rectly set at the factory but if moved in shipping or, if the 
yoke has been replaced, they may require readjustment. To 

do so: 

1. Reduce raster size so that its sides are just visible. 

2. Move corrector magnet forward or backward so that 

sides are straight. 

VERTICAL HOLD 

Adjust the VERTICAL HOLD control for the center of 

the vertical sync lock- in range. 

VERTICAL SIZE AND VERTICAL LINEARITY 

Adjust the VERTICAL SIZE control until the picture fills 

the mask vertically. Adjust the VERTICAL LINEARITY 

control for the best overall vertical linearity. Adjustment 

of the VERTICAL SIZE control may require a readjustment 

of the VERTICAL LINEARITY control and possibly of the 

VERTICAL HOLD control. 

HORIZONTAL HOLD ADJUSTMENT 

The HORIZONTAL HOLD control should have a sync 

range of approximately 50 0. If the cont./ ol is too critical, 

adjust as follows: 

I. Shunt the HORIZONTAL OSCILLATOR coil L-23 to 

ground with a . 25 mf 400V capacitor. This may be done 

with the chassis in the cabinet by placing the capacitor 

across the two- pin receptacle ( J-5) located as shown in 

Figure 2. 

2. With the HORIZONTAL CENTERING control, move the 

picture to the left so that the right edge of the raster can be 

seen, as viewed from the front of the set. Adjust the HOR-

IZONTAL HOLD control for about 1/16" of sync pulse. ( The 
sync pulse appears as a darker gray bar at the right edge 

of the blanking pulse. The blanking pulse is the gray bar at 

the right edge of the raster.) 

3. Remove the . 25 mf capacitor from across the HORI-

ZONTAL OSCILLATOR coil. 

4. Adjust the HORIZONTAL OSCILLATOR coil until the 

same amount of • sync pulse can be seen as was noted in 

step 2. 

HORIZONTAL SIZE 

Adjust the HORIZONTAL SIZE control until the picture 

fills the mask horizontally. As this control also affects 

vertical size, it may be found necessary to readjust the 

VERTICAL SIZE control. 

BRIGHTNESS 

Adjust the BRIGHTNESS control, in combination with 

the CONTRAST control, for the most pleasing picture. 

Keep the brilliance as low as possible, to protect the fluo-

rescent picture tube screen and to prevent poor picture de-

tail. 

DEFLECTION YOKE ADJUSTMENT 

If the deflection yoke shifts, the picture will be tilted. 

To correct, loosen the thumbscrew on top of the deflection 

yoke and rotate yoke until the picture is straight. Before 

tightening the thumbscrew, make certain that the deflection 

yoke is as far forward as possible to prevent shadow. 

If the yoke support and the picture tube have shifted in 

transit or, if for any reason, these parts have been removed 

and replaced, it is best to do a complete job of reposition-

ing. See Figure 2. The picture tube should be mounted so 

that the front of the tube rests against the brackets on the 

front of the chassis. The clamp around the front of the tube 

should then be tightened. ( NOTE: This applies only to the 

glass tubes. The position of the metal picture tubes is fixed 

by the front brackets.) The picture tube rear support 

bracket mounting screws should be loose enough to permit 
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sliding the bracket forward until it fits snugly up against the 

flare of the tube. Loosen the yoke adjustment thumbscrew 

and yoke saddle screws and push the yoke up against the 

flare of the tube. CAUTION: Do not use force in sliding 

the bracket. If too much force is applied, a strain will be 

placed on the neck of the tube when the support bracket 

mounting screws are tightened, or the yoke may be forced 

out of position. The opening in the yoke should be concen-

tric with the neck of the tube. 

TEST RECEPTACLE 

A three- pin receptacle, accessible from the side of the 

chassis ( see J-4, Figures 4 & 11) is provided for checking 

sensitivity and AGC voltage. The video detector load re-

sistor is connected to pin 3, the AGC line is brought out to 

pin 1, and pin 2 is grounded. 

AREA SELECTOR SWITCH 

A three- position AREA SELECTOR switch, located on 

the back of these chassis, permits them to be adapted to 

varying receiving conditions found in different localities. 

See Figure Z. 
• 

The LOCAL, SUBURBAN, and FRIh:IGE positions cor-

respond approximately with the settings required for strong, 
medium, or weak signals, respectively. 

In the LOCAL position, AGC is applied to the RF ampli-

fier, mixer, and the first two IF stages. In the SUBURBAN 

position, AGC is removed from the RF and mixer stages. 

In the FRINGE position, the AGC applied to the IF stages is 

reduced 50% and the video amp grid resistor is returned to 

,ground to improve noise limiting. 

Since the AREA SELECTOR switch allows the receiver 

to operate under best conditions for the signal strength at 
your location, an incorrect setting may give poor picture 

quality, instability, or a buzzing sound in the speaker. Set 

this switch in the position which gives the clearest and most 

stable picture. 

TONE CONTROL LINKAGE SETTING 

If, for any reason, it becomes necessary to replace the 

tone control linkage, the following procedure should be fol-
lowed: 

1. Set the tone control potentiometer at zero ohms (maxi-

mum countel clockwise). 

2. Place the linkage over the TONE and CONTRAST-

VOLUME shafts in such a manner that the arms and link are 

below the shafts. 

3. Move the arms counterclockwise as far as possible and 
tighten the setscrew on the TONE control shaft. 

GENERAL 

4. After chassis has been replaced in cabinet, place the 

TONE control knob over the CONTRAST-VOLUME shaft so 
that the lettering is toward the top. 

CHANGING OF TUBES 

1. The power should be turned off when changing tubes. 

2. Indiscriminate changing or interchanging of tubes should 

be avoided for the following reasons: 

a. A change of IF or RF tubes or crystal detector can 

cause loss of sensitivity or poor picture quality. Check 
alignment and sensitivity. 

b. A change of limiter or ratio detector tubes can cause 

distorted audio, buzz, or loss of audio sensitivity. Check 

audio alignment and sensitivity. 

c. Changing horizontal oscillator tube can result in poor 

noise rejection or cause the horizontal hold control to be out 

of range. This may necessitate readjustment of the hori-

zontal oscillator coil. 

_ - - - - - - - - ------ _ _ 

r".,: 7-1183GT‘ 
' HV RECT 

68Q6GT 
HORIZ 
OUTPUT 
8 NV GEN 

6SN7GT 
HORIZ 
OSC 

DU NC 690721659 

V18 
17LP4 

PICTURE TUBE 

6AX4GT 
DAMPING 
DIODE 

ALIGNMENT 

The chassis should be mounted on angle iron brackets 

so that all connections and adjustments may be made easily. 

Since the power cord circuit is broken by the interlock 

when the cabinet back is removed, it will be necessary to 

obtain an extra power cord with the female interlock recep-

tacle in order to make a power connection to the receiver. 

Order Motorola Part No. 30B470756, 

It is important that an isolation transformer be used be-
tween the receiver and the line when any test equipment is 

6BZ7 
`•,.__VI RF AMP 

6AL5 
RATIO DETc5 6CB6 

2ND IF 

6U8 
V2 MIXER 

OSC / 

1ST IF 

6AU6 
FM LIMITER 

VB 
6AU6 

6AH6 FM DRIVER 
VIDEO AMPO e 

0 

6SN7GT 
1ST AF a 
PHASE DET 

61V6GT 
AF 

OUTPUT 

3RD IF 

6SN7GT 
1ST a 2ND 
CLIPPER 

FIGURE 3. TUBE LOCATIONS 

12BH7 
\430 8 V 
OUTPUT 

attached to the chassis. Due to the full wave rectifier, 

there is always a potential difference between the chassis 

and earth, and it is very important that an isolation trans-

former be used when servicing the receiver. This precau-

tion is especially important if grounded test equipment is 

used. NEVER GROUND THE RECEIVER CHASSIS DURING 
TESTING OPERATIONS OR INSTALLATION UNLESS AN 
ISOLATION TRANSFORMER IS USED. 

As proper voltages are important for hest alignment, 
use a variac if necessary to obtain 117 volt input. 

ORDER OF ALIGNMENT 

A complete receiver alignment can be most conveniently 

performed in the following order: 

1. IF & Mixer Transformers 

2. Oscillator & RF Sections 

3. 4.5 Mc Trap 

4. Audio Take-Off, Interstage Coil, & Ratio Detector 

IF AMPLIFIER ALIGNMENT 

Equipment Required: 

IF Sweep Generator meeting the following requirzments: 

1. 18 to 30 mc, approximately 12 mc sweep width. 

2. Output constant and adjustable to at least 0.1 volt max-

imum. 

3. Accurately calibrated, adjustable markers 

Cathode Ray Oscilloscope - Preferably one with a calibrated 

attenuator. 

AM Signal Generator - Adjustable Output 

NOTE: If there is no built-in marker in the sweep genera-

tor, loosely couple the output of an accurately calibrated AM 
signal generator to the IF strip. At all times, keep the 

marker output low enough to prevent the marker from dis-

torting the response curve. 

If a wide band scope is used, the marker will be more 

distinct if a capacitor of 100 to 1000 mmf is placed across 

the scope input. Use the smallest size possible, since too 

ON 
VOLUME 

CONTRAST 

ONE 

TOP VIEW OF CHASSIS 

. semme 

large a value will affect the shape of the curve. 

If necessary, use a variac to obtain input of 117 volts. 

Procedure: 

1. Remove the horizontal output tube, V-15, to eliminate 

RF interference in the oscilloscope. 

2. By means of an external battery, apply a negative 3 volt 

bias, through a decoupling resistor of 41K ohms, to the AGC 

line, which is connected to pin 1 of the test receptacle ( J-4). 
See Figure 4 for receptacle location. 

3. Through a 47K ohm decoupling resistor, connect the os-
cilloscope across the video detector load resistor R-27 

(4700) which may be reached from pin 3 of test receptacle 

(J-4). If a stronger output is required, connect the scope 

between picture tube cathode ( yellow lead) and chassis. The 

curve seen at this position will be the reverse of the polarity 

shown in Figures 5 & 6. 

4. Turn Area Selector Switch ( S-2, Figure 2) to LOCAL 
position. 

5. Using leads as short as possible, connect the sweep 

generator, through a 1000 mmf capacitor, to jack J-3, feed-

ing into the grid of 1st IF tube V-3. See Figure 4. ( Do not 

use the loose or " spraying" method of coupling.) Set the 

generator center frequency to 24.6 mc, with a sweep de-

viation of 10 mc. 

6. Detune the oscillator by placing a shunt wire across the 

oscillator inductance ( from position 2 to position 13 on the 
bandswitch). 

7. Tune the 1st IF transformer, T-4, to place a 26.6 mc 

marker on the high side of the response curve 50% down 

from maximum response. At the same time, adjust T-6 to 

provide a flat top or symmetrical response curve. Tuning 

CmANNEL SELECTOR 

JI 

--RECEPTACLE 

LII TRAP 
1279 MCI 

112 TRAP 
1215 MCI 

ON-OFF 
VOLUME 

CONTRAST 

TONE 

BOTTOM VIEW OF CHASSIS 

VI 
68Z7 

121 

R27 Cs.--L17 

C42 CRT 

8,1,G117,YESS 

FIGURE 4. ALIGNMENT ADJUSTMENT LOCATIONS 
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CHASSIS TS-408A 

the two transformers together will make for proper marker 

placement and "jacking" action of T-6. See Figure 5. 

CAUTION: A. Keep the signal input low, to prevent flatten-
ing the top of the curve, due to limiting in 

the video or scope amplifiers. 

B. The dressing of plate and grid components 

in the IF circuit affects tuning. Do not move 

indiscriminately. 

C. The resonance point of the IF coils and the 
trap will be found at two settings of the core. 

The correct setting is the one with the core 

at the outer end of the winding. 

8. Tune the 2nd IF transformer, T-5, to place a 22.8 mc 

marker on the low side of the response curve 50% down 

from maximum response. At the same time, adjust T-6 to 

provide a flat top or symmetrical response curve as in step 

6. See Figure 5. 

9. Tune trap L-12 for maximum attenuation on the curve 

at 21.9 mc, as in Figure 5. Make sure the core is toward 

the outside of the trap winding ( toward the top). 

10. Tune trap L-11 for maximum attenuation on the curve 

at 27.9 mc, as in Figure 5. Make sure the core is toward 
the outside of the trap winding (toward the top). 

11. Move the generator and capacitor to jack J-2. See Fig-
ure 7. Short out R- I1 ( 4700) located between the jack and 

the mixer grid. 

12. Turn the primary and secondary of the mixer IF trans-

former, T-3 so that the bandpass appears as in Figure 6. 

and 

NOTE: This is a double-tuned circuit. Make sure the 

slugs are tuned away from the center of the coil. 

NOTE: It is important that the 21.9 mc and 27.9 car-

riers are attenuated as much as shown in Figure 6. To 

calculate, connect an AM generator to the mixer grid 

and a VTVM across the detector load resistor. Take 
voltage readings at 21.9 mc, 24.6 mc, and 27.9 mc and 
divide per following formula: With proper attenuation - 

voltage reading at 24.6 a between 50 and 80 
voltage reading at 21.9 

voltage reading at 24. 6  at least 100 
voltage reading at 27.9 

21.9 27.9 

FIGURE 5. 
IF RESPONSE CURVE MIXER RESPONSE CURVE 

21.9 27.9 
34-38 DB 40 DB MIN 

10% VALLEY 
PERMISSIBLE 

FIGURE 6. 

BANDWIDTH 

The IF bandwidth may be checked with an AM signal 

generator, if desired. Connect the generator, through a 
1000 mmf capacitor, to jack J-2 in the grid circuit of the 

mixer tube, V- 2B, and an electronic voltmeter across the 
video detector load resistor R- Z7 ( 4700). Short out R-11 

(4700), set the generator frequency to 24.6 mc, and adjust 

its output for a I volt reading on the meter. Double the 

output of the generator. Tune to both sides of 24.6 mc and 

note the frequencies at which the meter again reads I volt. 
These frequencies indicate the 6 db bandwidth points and 

should be • 22.9 mc and 26.4 mc. By watching the meter 
while tuning slowly through the band, any serious peaks or 
holes in the response curve can be detected. 

REGENERATION 

After the mixer and IF stages have been aligned, a check 

for regeneration in the IF strip should be made as follows: 

1. Remove the battery bias and observe the response curve 

on the scope as taken between the picture tube cathode ( yel-
low lead) and chassis. The bandwidth may change with the 

bias removed, but should not change more than 0.2 mc. If 
the bandwidth does change more than 0.2 mc, check the 

cathode resistors or change tubes. 

Z. Set the contrast control at maximum gain ( fully clock-

wise). 

3. Decrease the generator input until the output signal shows 

a marked decrease. 

4. Any regeneration present will be indicated by sharp 

peaks on the overall response curve. 

NOTE: The oscillator should be detuned. as described above. 

during this procedure 

CAUTION: Do not inject too much marker signal. 

cge L2D 

L2E 

LIB 

ANT 
SECT. 

LIC 

L7D 

L7E 

RF 
SECT 

OSC 
SECT 

FINE 
TUNING 

L9E 

L9D 

L2C L2B C97 L2A 

L9C L9B C99 L9A LB RI I 

FIGURE 7. ANTENNA, RF & OSC LOCATIONS 

VI 
6BZ7 

LIA 

LIF 

L7B 

L7A 

CI5 

MIXER SENSITIVITY MEASUREMENTS 

I. Connect an AM signal generator, set at 24. 6 mc, mod-

ulated 30% with 400 cycles, to jack J- Z through a capaci-

tor of 1000 mmf. Short out R- II ( 4700). 

2. Remove the battery bias from the AGC line. 

3. Remove shunt wire from oscillator. 

4. Connect the oscilloscope to the cathode of the picture 

tube. Turn contrast control to maximum. 

5. Turn the station selector switch to the low channel po-

sition which gives the lowest noise reading on the meter. 

6. The signal required to produce 20 volts peak-to-peak on 

the scope should be less than 100 microvolts. 

NOTE: To calibrate scope, connect it across the 6. 3 volt 

filament supply. The peak- to- peak amplitude on the screen 
will then be approximately 18V ( 6. 3 x 2.8). 

IF SENSITIVITY MEASUREMENT 

I. Move generator to jack J-3 feeding into the grid of the 

1st IF tube ( V-3, 6CI36). 

Z. Connect the electronic voltmeter, through a 100K de-

coupling resistor, across the video detector load resistor 

R- Z7 ( 4700). 

3, The signal required to produce 1 volt on the voltmeter 

should be less than 750 microvolts. 

ANTENNA, RF & OSCILLATOR ALIGNMENT 

NOTE: The IF circuits must be aligned before the oscilla-

tor section can be properly phased. 

Equipment Required: 

Sweep generator having: 

1. Frequency range 40-220 mc 

2. 10 mc sweep width 

3. Output constant and adjustable 

4. Adjustable markers ( markers should be calibrated 
occasionally by checking against an accurate signal 

generator). 

1 20% 
CHANNELS 2 THRU 6 
IDEAL WAVE FORM 

AM Signal Generator having: 

1. Frequency range 40-220 mc 

2. Accurate frequency and attenuator calibration 

3. 400 cycle, AM modulation 

Oscilloscope: Preferably one with a calibrated input atten-

uator. 

FREQUENCY CHART 

Chan Frequency Picture Sound Oscillator 

2 54-60 55.25 59.75 81.65 

3 60-66 61.25 65,75 87.65 

4 66-72 67.25 71.75 93.65 
5 76-82 77.25 81.75 103.65 

6 82-88 83.25 87,75 109.65 
7 174-180 175.25 179.75 201.65 

8 180-186 181.25 185.75 207.65 

9 186-192 187.25 191.75 213.65 

10 192-198 193.25 197.75 219.65 

11 198-204 199.25 203.75 225.65 
12 204-210 205.25 209.75 231.65 

13 210-216 211.25 215.75 237.65 

ANTENNA & RF ALIGNMENT PROCEDURE 

1. Remove the horizontal output tube V- I5, to eliminate RF 

interference in the oscilloscope. Connect a 5000 ohm 10 
watt resistor between the red B+ bus and chassis to nor-

malize the bus voltages. 

Z. Detune the oscillator by placing a shunt wire across the 

oscillator inductance ( from position Z to position 13 on the 

bandswitch). 

3. Remove th, 

nect the sweep 

the leads from 

ternal markers 

generator for markers, 

antenna lead-in from the chassis, and con-

generator to the antenna receptacle. Keep 

the generator to the socket short. Use in-
or an accurately calibrated external signal 

4. Connect the'oscilloscope, through a decoupling resistor 

of 47K ohms to jack J-2 in the grid circuit of the mixer tube 

V-2B. See Figure 7, 

5. Ground the AGC lead to the mixer and RF stages by 
moving the area selector switch to the suburban or fringe 

position. 

CHANNELS 2 THRU 6 
(PERMISSIBLE VARIAT IONS) 

NOMINAL VARIATIONS FROM MARKER 
POSITIONS MAY BE EXPECTED. 
THESE SHOULD NOT EXCEED 5% 
EXCEPT AS SHOWN. 

CHANNEL 2 AFTER 
TRAP SETTING CHANNELS 

(PERMISSIBLE 

FIGURE 8. RF RESPONSE CURVE 

30% 

LS% 
7 THRU 13 
VARIATIONS) 

î 
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6. Refer to Figure 7 for the location of the trimmers and 

coils. The chart listed above gives the picture and sound 

carrier frequencies. 

7. The antenna coils are tuned to the video carrier side 

and the RF coils are tuned to the sound carrier side. Fig-

ure 8 shows the shape of the curve which should appear on 

the oscilloscope. 

8. Set the screw in channel 13 RF coil, L-6, midway in 

the coil. 

9. Turn the station selector switch to channel 8. Set the 

center frequency of the sweep generator to the center fre-
quency of channel 8 ( 183 mc). 

10. Adjust ceramic trimmer, C-11, so that the video and 
sound markers appear on the response curve within the 

limits shown in Figure 8. 

NOTE: The two impedance matching transformers, T-1 and 

T-Z must be a minimum of 1/4" apart or a " suck- out" will 

be noted on channel 12 or 13. 

11. Move the station selector switch to channel 13, and set 
Ithe generator to the center frequency of the channel ( 213 mc). 

Adjust the screw in coil L-6 for the proper response on 

channel 13 ( see Figure 8). 

12. Recheck channel 8 for proper response. Readjust trim-

mer C-11, if necessary. 

13. Check channels 13 through 7 and compare the curves 

in Figure 8, It is important that the antenna primary coil 
(L- 1F) is not changed. The wave shapes maybe narrowed 
by reducing the inductance in the coil but the signal-to-noise 

ratio will be seriously affected. 

NOTE: If the response is checked with the cover on the tun-

er, the picture marker will move up the left side of the 
curve a short distance, but the markers should be within 

tolerance. 

14. Move the station selector switch to channel 6 and set 

the generator to the center frequency of the channel ( 85 mc). 

15. Compress or spread the channel 6 antenna coil, L- 2E, 

and RF coil, L- 7E, to obtain the proper response. See 
Figure 7 for coil locations and Figure 8 for response curve. 

The antenna coil affects the video carrier and the RF coil 
affects the sound carrier. 

NOTE: The tilt on the low channels, particularly channels 

5 and 6, can be controlled by adjusting the antenna match-

ing coil, L- 1C. 

16, Align channels 5 through 2, in that order, in the same 

manner as channel 6. As the coils are in series, the proper 

phasing of channel 6 will simplify the alignment of the lower 
channels. On one of the lower channels, check that the 

same waveform is obtained with the sweeper head rei,ersed. 

Waveform deviations indicate a faulty coil. 

CAUTION: Make certain the bandswitch is on the cor-

rect channel before checking bandpass. 

17. With channel selector on channel 2, adjust the two traps 

formed by C-97 h C-99 across L- 2A and L- 7A, respec-

tively. Proceed as follows: 

a. Move the oscilloscope to the picture tube cathode 

(yellow lead), and connect an AM generator, set at 104.7 

mc and modulated 30%, to the antenna input. 

b. With the contrast control at maximum gain ( fully 

clockwise), adjust the fine tuning control for maximum amp-

litude on scope. 

c. Adjust coils L- 2A and L- 7A ( by spreading or com-
pressing) for minimum amplitude on scope. These coils 

can be reached with the tuner cover on through two holes in 

the cover. - 

d. To check rejection of 104,7 mc, set the generator 

output high enough so that a 20 volt peak- to- peak wave ap-

pears on the scope. Note the generator output reading. 

e. Tune the generator to 57 mc, tune fine tuning trim-

mer for maximum amplitude on scope, and adjust the gen-
erator output to give a 20 volt peak-to- peak wave on the 
scope. Again note the generator output reading. 

f. Using figures noted in steps ( d) and ( e), divide using 

formula shown in step ( g). 

g. For proper rejection, 

generator output at 104.7 mc _ at least 6000 
generator output at 57 mc 

h. If voltage ratio in ( g) is less than 6000, repeat steps 

(a) through ( g). 

OSCILLATOR ADJUSTMENT 

NOTE: The IF and mixer circuit must be aligned before the 

oscillator is adjusted. 

I. Remove shunt wire from oscillator inductance. 

Z. Connect the oscilloscope, through a 47K ohm resistor, 
across the video detector load resistor R-27 ( 4700). Re-
store AGC to the mixer and RF tubes by placing the Area 

Selector Switch into LOCAL position. 

3. Refer to Figure 7 for the locations of the trimmers and 

coils. The sound carrier frequencies may be obtained from 

the preceding chart. 

4. Set fine tuning trimmer for mid- capacity. 

5. Turn station selector switch to channel 10. 

6. Set the sweep generator to channel 10, with a center 

frequency of 195 mc. Keep the output low enough to show 

no evidence of limiting in the overall response curve. 
NOTE: The curve should be substantially that of the mixer 

as in Figure 6. Any consistent tilting of the response curve 
indicates that the mixer and IF stages are not properly 

aligned. 

7. Introduce a marker corresponding to the sound carrier 
of channel 10 ( 197.75 mc). Keep marker signal as low as 

possible. 

8. Adjust the oscillator trimmer C-15 to place the sound 
marker slightly higher in frequency than the 21.9 mc trap 

dip. This allowance must be made for the shift caused by 

the bottom shield being off. When the shield is replaced, 

the sound marker will move down into the trap dip. The 
picture marker will then be approximately one-half down 

from the base line on the opposite side of the curve. 

9. Check channels 7 through 13, noting whether the sound 

marker falls just above the trap dip, with the fine tuning 

trimmer at approximately mid- capacity. 

10. If more than a 30 degree change in the fine tuning trim-

mer was needed in step 9, adjust the channel 13 oscillator 

coil L-8 by spreading or compressing the turns. If L-8 is 
adjusted, it may be necessary to readjust trimmer C-15 on 

channel 10. Coil L-8 has more effect on channels 10 to 13 

than on channels 7 to 9, 

11. Turn the station selector switch to channel 6, and set 

the sweep generator center frequency to 85 mc. 

12. Set the fine tuning trimmer to 15° off mid-capacity 
(toward less capacity) as in Fignre 9. 

FINE TUNING 

CHANNEL SELECTOR J6 PL2 

TT- 44 

13 

C54 

14 

(LI1 ON TOP) 

(T5 ON TOP) ?.;f4l'e& L12 

T7  
7 lie ' 

etj T6 

L20 

J4 

L21-

L17 

C95 

R93 
.• • „me._ 

R65 -n 11 11 II. 

zzv 
R64 R66 R68 R69 

NOTE: It is important that the rotor be set as nearly as 

possible to the drawing. Otherwise, the fine tuning trim-
mer may not have sufficient range to suitably tune a weak 

signal. 

13. Introduce a marker corresponding to the sound carrier 

of channel 6 (87.75 mc). 

14. Compress or spread the channel 6 oscillator coil L-9E 

until the sound marker is placed just above the dip in the 

21.9 mc trap. 

15. Align channels 5 through 2, in that order, in the same 

manner as channel 6, so that the sound marker falls just 
above the trap dip, with the fine tuning trimmer within 15 

degrees of initial setting in step 12. 

NOTE: Since the oscillator coils are in series, it is neces-
sary to adjust the high channel coils first, before proceed-

ing to a lower channtl. 

-4‘,Imer • 
C' 

FIGURE 11, BOTTOM VIEW OF CHASSIS 

HORIZ 
SIZE C59 R86 R61 

 OFF-VOLUME 

 CONTRAST 

 TONE 

v 

R80 S2 

I ROTOR 

STATOR 

MID CAPACITY 

V If 

FIGURE 9. FINE TUNING TRIMMER SETTING 

CR3 

R2 

T8 

111 

C94 

L24 

C39 

C74 

S
L
-
Z
 l
 3
9
V
d
 A
l
 V
1
0
a
0
l
O
W
 

©John F. Rider CHASSIS TS-4084 



RADIO CEASSIS HS-319. CHASSIS TS-408A 

OVERALL SENSITIVITY MEASUREMENTS 

An overall measurement of sensitivity is made as fol-

lows: 

I. Connect an AM signal generator to the antenna recep-
tacle on the receiver chassis, matching the generator to the 

receiver with a resistor network. In the case of a genera-

tor with a 50 ohm output impedance, insert a 100 ohm re-
sistor in series with the output terminal, and a 150 ohm re-

sistor in series with the ground terminal. 

2. From the cathode of the picture tube ( yellow lead) to 
chassis, connect a calibrated oscilloscope. NOTE: To cal-

ibrate scope, connect it across the 6.3 volt filament sup-

ply. The peak-to- peak amplitude on the screen will then be 

approximately 18V ( 6.3 x 2.8). 

3. Set the contrast control for maximum sensitiyity ( fully 

clockwise). 

4. Set the signal generator for 30% modulation at 400 
cycles, tune it to the mid-carrier frequency of the channel 

being checked, and rotate the fine tuning trimmer foie max-

imum output. 

5. The generator signal necessary to produce 20 volts 

peak- to- peak on the scope should be less than: 

a) 20 microvolts for channels 2 through 6 

b) 30 microvolts for channels 7 through 13 

4.5 MC TRAP ALIGNMENT 

Equipment Required: 

AM Signal Generator: Accurately calibrated at 4.5 mc 
Adjustable output 

DC Meter: Low range electronic voltmeter 

Procedure: 

1. Connect the signal generator to pin 3 of test receptacle, 

Z. Set CONTRAST control for maximum gain ( fully clock-

wise). 

3. Connect the voltmeter and a germanium crystal detec-
tor, as shown in Figure 10, between the cathode of the pic-

ture tube ( yellow lead) and chassis. 

4. With the signal generator accurately set at 4.5 mc and 
maximum output, adjust trap L-17 for minimum reading on 

the lowest voltage scale of the meter. 

AUDIO TAKE-OFF, INTERSTAGE COIL, 

& RATIO DETECTOR 

Refer to Figure 4 for location of adjustments. 

1. If possible, it is desirable to align the audio section 
from an actual station signal, since the 4.5 mc alignment 

frequency will be exact. To permit operation below the 
limiting level of the audio driver tube, for sharp alignment, 
the fine tuning trimmer should be turned off the station 

slightly so that there is between 6 and 8V as measured from 

one side of C-54 and chassis. 

Z. If a signal generator is used, tune it accurately to 4.5 

mc, and adjust the output to approximately 5,000 micro-
volts. Connect the high side of the signal generator to pin 3 

of the test receptacle and the low side to chassis. The fol-

lowing steps apply whether the station signal or signal gen-

erator is used. 

3. From either side of electrolytic capacitor C-54 ( 10 mf) 
through a 10K ohm decoupling resistor, connect an elec-

tronic voltmeter to chassis. 

4. Tune audio take-off coil L-20 for maximum reading on 

meter. 

5. Tune interstage coil L-21 for maximum reading on 

meter. 

NOTE: As adjustments are brought to resonance, it is ad-

visable to reduce the signal generator output to prevent 

overloading. 

6. Tune ratio detector ( T-7) primary ( top core) for maxi-

mum reading on meter. 

DIAG NO 63A710264. 

DC PROBE 220K 100MMF 
(---e. 

1N34 

220K 

FIGURE 10. ELECTRONIC VOLTMETER CONNECTIONS 

NOTE: Both the primary and secondary of the ratio detec-

tor transformer have two tuning points. Only one, with the 
cores at the outer end of the windings, is the proper point. 

7. Move the meter and decoupling resistor to the junction 

of R-45 ( 33K) and C-55 ( 1000 mmf). 

8. Adjust T-7 secondary ( bottom core) for zero response 
on the lowest scale of the meter. Be sure the slug is tuned 

to the outside of .he winding ( toward the top). This corres-

ponds to the cross-over point of the FM detector curve. If 

de ,:ired, the symmetry of the curve may be checked by tun-

ing the signal generator 25 kc above and below 4.5 mc and 
noting the plus and minus voltage produced, reversing the 

meter connections, as necessary. For proper balance of 
the ratio detector system, the voltages in each direction 

should be approximately equal. If not, check the tuning of 
L-20. L- 2I, and both the primary and secondary of T-7, 

the ratio detector transformer. If necessary, replace the 

ratio detector tube V-9. 

9. Repeat steps 4 through 8 for maximum accuracy. 

AUDIO SENSITIVITY MEASUREMENT 

I. Connect the signal generator to pin 3 of the test recep-

tacle. 

2. Connect the electronic voltmeter from either side of 

electrolytic capacitor C-54, through a 10E ohm decoupling 

resistor, to chassis. 

3. Set the generator at 4.5 mc. 

4. With a 5,000 microvolt signal, the AVC voltage read 

on the meter should be greater than 5 volts. 

CHASSIS 

HS-319 

1. Connect a low range output meter across the speaker 

voice coil. 

2. Connect an AM signal generator as in chart below. 

3. Set the signal generator for 400 cycle, 30% modulation. 

4. Rotate the PHONO-RADIO switch to the "RADIO" posi-

tion. 

5. Turn the receiver volume control to maximum. 

6. Use a small fibre screwdriver for aligning the IF and 
diode transformers. 

7. Adjust the signal generator output to produce 1.27 volts 

(.5 watts) across the voice coil. As stages are aligned, to 
avoid overloading the receiver, reduce the generator output 

to maintain the 1.27 volt level. 

8. See Figure 2 for adjustment locations, and the following 
chart for procedure. 

ALIGNMENT CHART 

STEP 

DUMMY 

ANTENNA 

GENERATOR 
CONNECTION 

GENERATOR 

FREQUENCY 

GANG 

SETTING ADJUST REMARKS 

IF ALIGNMENT 

1. .1 mf Grid of cony. 

V-2 ( pin 7, 

6BE6) 

455 Kc Fully 

opened 

1,2, 3 & 4 

(IF cores) 

Adjust for maximum. 

RF AL GNMENT 

2. .1 mf Grid of cony. 

V-2 ( pin 7, 

6BE6) 

1620 Kc Fully 

opened 

5 

(Osc) 

Adjust for maximum,* 

3. - - - - Connect BC loop to chassis. 

4. - Across radia- 

tion loop** 

1400 Kc Tune in 
signal 

8 

(Ant) 

Adjust for maximum. 

S. If, after the receiver has been aligned as above, it is found to be badly off calibration, it will be necessary to adjust os-
cillator core ( 7) as follows: connect the generator to the grid of the converter tube and, with the gang fully closed, adjust 

core ( 7) at 535 Kc. It is advisable to repeat the oscillator adjustments at 1620 Kc and 535 Kc several times until the tun-

ing range is correct. Core ( 7) has been pre-set at the factory and normally should require no retuning. 

* If difficulty is encountered in tuning trimmer ( 5), adjust trimmer (6) to 1/2 turn from tight. 

** Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver loop. Keep loops at least 12" 

apart. 
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Ref. Part 

NO. Number 

EST 
BC 
ANT 

IL0011.; ANT 
ISLA 
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100 

6846 

RF AMP 

210v 

C2 

'h.r% 

117 v 

• C ONLY - 

75V 

100 

 If 

CI 
2 GANG 
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*TRIMMERS ON GANG 

SV 

4700 
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T2 t 
umslEtTore 
flop PEW) 

TO 

2200 
RA 

Piz; 

I ses I 
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100V 
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4 
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C9 
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G 
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5 
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CIA 

v3 

60601 
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F 0052•1 

CIS 

ImEG 
RC 

68 

0)6 
600K 005 ME 

TAP CIA1 

R20 

TONE 

CONT 
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FIGURE 3. SCHEMATIC DIAGRAM 

NOTES 

VOLTAGES INDICATED MEASURED TFITH ELECTRONIC TOPE 
VOLTMETER. 8E1wEEN POINT INDICATED AIS CHASSIS. 
Ili VOLT LINE. NO SIGNAL INPUT, AND PHONO-RADIO 
SWITCH IN RADIO POSITON VOLTAGE TOLERANCE T 0% 

CAPACITORS INDICATED 114 11044 UNLESS OTHERWISE SPECIFIED 

RESISTORS INDICATED IN OHMS 
D. ONE THOUSAND 110001 OHMS. 

NOTE: When ordering parts, specify model and chassis numbers of set in addition to part number and description of part, 

Resistors 

Description 

CHASSIS HS-319 ELECTRICAL PARTS 

List 

Price 

Capacitors  

C-1 198691877 Variable: 2-gang  3.00 

C-2 21877286 Ceramic: 100 mmf 500V  .20 

C-3 8R9816 Paper: . 05 mf 400V  .20 

C-4 21677286 Ceramic: 100 mmf 500V  .20 
C-5 21K77373 Ceramic: 47 mmf 500V  .20 

C-6 21K482726 Ceramic disc: 10,000 mmf 450V . 30 

C-7 21K482726 Ceramic disc: 10,000 mmf 450V . 30 

C-8 238610587 Electrolytic: 40-40 mf/350V, 

40 mf/25V  2.75 
C-9 21K482726 Ceramic disc: 10,000 mmf 450V . 30 

C-10 8R9809 Paper: . 01 mf 400V  .20 

C-11 8R9813 Paper: . 005 mf 600V  .20 

C-12 21877286 Ceramic: AO mmf 500V  .20 
C-13 8R490232 Molded paper: 47,000 mmf 400V . 25 

C-14 8R9813 Paper: . 005 mf 600V  .20 

C-15 8R9813 Paper: . 005 mf 600V  .20 

C-16 8R9809 Paper: . 01 mf 400V  .20 

C-17 8R9847 Paper: . 002 mf 600V  .20 
C-18 21K482726 Ceramic disc: 10,000 mmf 450V . 30 

Pilot Light  

I-1,2 65X10867 Bulb, pilot light: #44; 6-8V; 

.25 amp; clear; bayonet base . 15 

Coils 

L-1 24C690896 Loop antenna  

Note: All resistors are insulated carbon type 
unless otherwise specified. 

R-1 6R6004 

R-2 6R2039 
R-3 6R6080 

R-4 6R6012 

R-5 6R6056 

R-6 6R6290 

R-7 6R3922 

R-8 6R5732 

R-9 6R6432 

R-10 6R6290 

R-11 6R6056 

R-12 6R3927 

R-13 6R6032 

R-14 6R2109 

R-15 18A600974 

R-16 6R6074 

R-17 18K77399 

R-18 6R6336 

R-19 6R6032 

R-20 6R6015 

Switches  

S-1 408601065 

Transformers 
1.40* T-1 258600684 

T-2 24K691878 

1 meg 20% 1/2W doz 1.20 

68 10% 1/2w doz 1.20 
4700 10% 1/2W doz 1.20 

33,000 20% 1/2w doz 1.20 

47,000 20% 1/2W doz 1.20 

2200 20% 1/2W doz 1.20 
1000 10% 2W  .25 

15,000 10% 2W  .25 
270 10% 1/2W doz 1.20 

2200 20% 1/2w doz 1.20 

47,000 20% 1/2W doz 1.20 
2.2 meg 20% 1/2W doz 1.20 
470,000 20% 1/2w doz 1.20 

10 meg 20% 1/2W doz 1.20 

Volume control: 2 meg; tapped 

at 600,000; includes power 

switch  1.50 

68,000 10% 1/2w doz 1.20 

Tone control: 1 meg  .80 

270 10% 1W  .20 
470,000 20% 1/2W doz 1.20 

220,000 20% 1/2W doz 1.20 

Switch, phono-radio  .85 

Power Transformer  6.95 

Oscillator Transformer: 

white & red dot  .50 

V4 

64V6 

DE T.AVC-AF 

14 
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V5 
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IF 455 KC 

PR) 
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Part List 

Number Description Price 

T-3 24C485553 IF Transformer: 455 Kc; com-

plete with capacitors, 

cores & shield  .95 
T-4 24K485555 Diode Transformer: 455 Kc; 

complete with capacitors, 

cores & shield  1.20 
T-5 258502142 Audio Output Transformer  1.60 

CHASSIS HS-319 MECHANICAL PARTS 

43K890398 Bushing, line cord retainer (use 
with 43A890397)  .05 

43A890397 Bushing, line cord strain relief 
(use with 43X890398)  .05 

42A485548 Clip, coil can mtg ( IF trans-

formers) doz .20 
30K21859 Cord, line: with plug; 9 ft lg.... 1.00 
1X600490 Dial Plate Assembly: less dial 

scale & pointer  1.95 
34C611148 Dial scale: glass  .65 

2S7051 Nut, hex palnut: 3/8-32 x 9/16; 

cad pl ( control mtg) doz . 15 

28K22183 Plug, phono pick-up  .05 
528481704 Pointer, dial  .25 

1A691015 Pulley, gang drive: 3-1/2" dia-

meter; with double D washer  . 15 

9A600040 Receptacle, phono motor: 3-prong; 

less shell & insulator  . 15 
9A791031 Receptacle, TV power: 2-prong; 

less shell & insulator  .05 

1X600489 Shaft, tuning: includes pulley  .20 
15A690616 Shell, receptacle: with insulator 

(for phono motor receptacle)  .05 
15K74443 Shell, receptacle: with insulator 

(for TV power receptacle)   .05 
9K600685 Socket, pilot light: includes mtg 

bracket  .25 

9K484167 Socket, tube: miniature; 7-prong  .20 
9A76209 Socket, tube: octal  .15 

41A14244 Spring, tension ( pointer & drive 

cord) doz .55 
37K21114 Strip, channel: rubber (dial 

scale mtg) doz . 15 

29A76280 Terminal, pin (on speaker leads)doz . 45 
4A70015 Washer, "C" ( tuning shaft re-

tainer) per/c . 50 
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CHASSIS TS-408A, =01, =02 =03 

SUPPLEMENT NO.1 

PRODUCTION CHANGES 

Chassis 
Coding Change 

TS- 408A-00 

TS-408A-01 

Original production incorporated the changes 

of the TS- 292A-03. 

Revised 3rd IF transformer. Differs from 
the original only in that L-13 is mounted inside 

the transformer shield and becomes a part of 

NOTE: 

Chassis 
Coding Change 

TS-408A-02 

the T-6 assembly. Transformer has new part 

number. 

C-74 changed from 20 mf to 10 mf to eliminate 

vertical flutter due to line voltage variations. 

REPLACEMENT PARTS LIST SUPPLEMENT 

When ordering parts, specify model number of set in addition to part number and description of part. 

The following parts are revisions of, or additions to, the original items listed in the TS-408A Ser-

vice Manual. 

Ref. Part List 
No. Number Description Price 

C-74 23A702450 Capacitor, electrolytic: 

10 mf 450V  1.35 

T-6 24K720421 Transformer, 3rd IF: with 
CR-1, C-31, L-13, core & 

mtg base ( this is electri-

cally the same as the for-

mer transformer 243720980 
except L-13 has been added 

Ref. 
No. 

Part 
Number Description 

List 
Price 

inside assembly. Use 

24K720421 as replacement 

for 24B720980in early chas-
sis. The new transformer is 

wired the same as the old ex-

cept that L-13 is inside the 

shield)   4.15 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

SUPPLEMENT NO.2 

PRODUCTION CHANGE 

Chassis 

Coding Change 

TS-408A-03 

Ref. 
No. 

C-75 ( 5000 mmf) omitted and a 100K 1- watt 

resistor added between the focus control arm 
and the blue lead to the picture tube focusing 

anode. This adds protection to the focus con-

trol potentiometer. 

Part 
Number Description 

R-95 68118214 Resistor, carbon: 100,000 

20% 1W  
NOTE: The value of this re-
sistor is not critical. Sub-
stitute values of 120K and 

150K may be found in some 

chassis. Substitutes should 

have at least a one-watt 
rating, however. 

List 
Price 

20 

PICTURE TUBE 

REPLACEMENT PARTS LIST SUPPLEMENT 

FOCUS 
R68 

1.5 MEG 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

The following part is an addition to the original items in the TS-408 Series 

Ref. 
No. 

Part 
Number 

PARTS LIST 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Description 

CHASSIS TS-408A - ELECTRICAL PARTS 

Capacitors 

List 
Price 

C-1 thru 
C-18 See Tuner Parts List  

C-19 21R115384 Ceramic disc: 10,000 mmf 450V . 2- 5 

C-20 thru 
C-22 See Tuner Parts List  

C-23 21K400936 Ceramic disc: 1000 mmf 500V  .2- 5 
C-24 21R470329 Ceramic disc: 30 mmf 500V  .30 

C-25 21K400936 Ceramic disc: 1000 mmf 500V  .25 

C-26 21K400936 Ceramic disc: 1000 mmf 500V  .25 
C-27 218115312 Ceramic disc: 5000 mmf 450V  .25 

C-28 21A701029 Ceramic disc: 1500 mmf 500V  .25 

C-29 218115312 Ceramic disc: 5000 mmf 450V  .25 

C-30 218470329 Ceramic disc: 30 mmf 500V  .30 

C-31 21K478410 Ceramic disc: 1000 mmf 500V 
(in T-6 can)  .25 

C-32 889810 Paper: . 25 mf 100V  .35 

C-33 21K38951 Molded phenolic: 4 mmf 500V  .15 

C-34 21A478274 Molded phenolic: 2.2 mmf 500V . 25 
C-35 889814 Paper: . 1 mf 100V  .25 

C-36 21R115897 Ceramic tubular: 68 mmf 500V . 30 

C-38 218115312 Ceramic disc: 5000 mmf 450V. . 25 
C-39 238720750 Electrolytic: 4-section; 

A-10 mf/300V; B-200 mf/150V; 

C-140 mf/150V; D-30 mf/150V. 4.40 

C-40 21R115312 Ceramic disc: 5000 mmf 450V. . 25 

C-41 21K470329 Ceramic disc: 30 mmf 500V  .30 

C-42 88490236 Molded paper: 100,000 mmf 
400V  35 

C-43 21R400928 Ceramic tubular: 68 mmf 500V .25 
C-44 21R115312 Ceramic disc: 5000 mmf 450V. . 25 

C-45 21R115312 Ceramic disc: 5000 mmf 450V. .25 
C-46 21R115641 Ceramic tubular: 56 mmf 500V .25 

C-47 218115312 Ceramic disc: 5000 mmf 450V. . 25 
C-48 21R115312 Ceramic disc: 5000 mmf 450V. .25 

C-49 21K790439 Silver mica: 15 mmf ( part of 
T-7 base)  20 

C-50 21K790131 Ceramic tubular: 150 mmf 500V 
(in T-7 shield)  35 

C-51 21K400936 Ceramic disc: 1000 mmf 500V  .25 
C-52 21R118749 Ceramic tubular: 1000 mmf 500V . 30 

C-53 21K400940 Ceramic tubular: 470 mmf 500V . 25 

C-54 23A90205 Electrolytic: 10 mf 50V  .90 

C-55 21K780599 Ceramic tubular: 1000 mmf 500V . 25 

C-56 218115312 Ceramic disc: 5000 mmf 450V. .25 

C-57 2111115312 Ceramic disc: 5000 mmf 450V. .25 
C-58 889820 Paper: . 003 mf 200V  .25 
C-59 23A90205 Electrolytic: 10 mf 50V  .90 

C-60 8K400028 Paper: . 04 mf 600V  .25 
C-61 8R9869 Paper: .005 mf 600V  .20 

C-62 88490222 Molded paper: 4700 mmf 400V 
(use this type only)  .25 

C-63 21R400942 Ceramic disc: 22 mmf 750V  .20 
C-64 218115905 Ceramic tubular: 220 mmf 500V . 25 

C-65 8R490232 Molded paper: 47,000 mmf 400V . 30 
C-66 21R6673 Mica: 470 mmf 500V  .30 

C-67 88490222 Molded paper: 4700 mmf 400V 

(use this type only)   .25 

C-68 8R490222 Molded paper: 4700 mmf 400V 
(use this type only)   .25 

C-69 88490226 Molded paper: 10,000 mmf 400V 
(use this type only)  

C-70 8R9869 Paper: . 005 mf 600V  .20 

Ref. 
No. 

Part 
Number 

C-71 88490232 

C-72 88490232 

C-73 218115312 
C-74 23K710667 

C-75 218115312 
C-76 2186673 

C-77 218114207 

C-78 2186673 

C-79 8R9866 

C-80 889867 

C-81 889868 

C-82 88490268 

C-83 889858 
C-84 21R115905 

C-85 88490222 

C-86 21R114740 
C-87 21R114781 

C-88 21R115312 

C-89 889858 

C-90 21K701873 

C-91 21K710903 

C-92 

C-94 238484097 

C-95 238710941 

C-96 21K400936 

C-97 thru 
C-99 
C-100 218115312 

C-101 218115312 

Rectifiers 

CR-1 48C711052 

or 48K711077 

or 48K712198 
or 48K712199 
or 48K712200 

CR-2,3 488700555 

or 488720081 

Miscellaneous 

E-1 

or 

E-2 

24K711843 

24K711842 

48A721145 

E-3 488720968 

E-4 48K720969 

Pilot Light 

I-1 65X11854 

Receptacles  

J-1 & J-2 

.25 J-3 9A702469 

Description 

Molded paper: 47,000 mmf 
400V ( use this type only)  

Molded paper: 47,000 mmf 400V 

(use this type only)  

Ceramic disc: 5000 mmf 450V  .25 
Electrolytic: 20 mf 450V 

  1.45 

Ceramic disc: 5000 mmf 450V  .25 

Mica: 470 mmf 500V  .30 

Ceramic disc: 47 mmf 750V  .25 
Mica: 470 mmf 500V  .30 

Paper: . 001 mf 600V  .20 
Paper: . 002 mf 600V  .20 

Paper: . 003 mf 600V  .25 

Molded paper: 1000 mmf 1000V . 35 

Paper: . 01 mf 400V  .20 
Ceramic tubular: 220 mmf 500V . 25 

Molded paper: 4700 mmf 400V 
(use this type only)   .25 

Mica: 390 mmf 500V  .50 

Mica: 680 mmf 500V  .45 

Ceramic disc: 5000 mmf 450V  .25 

Paper: . 01 mf 400V  .20 
Ceramic disc: 180 mmf 3000V  .25 

Ceramic disc: 47 mmf 1500V 

(in deflection yoke)   .35 

Paper: . 15 mf ( part of L-24) 

Electrolytic: 140 mf/150V  2.2- 0 
Electrolytic: 2-section; 

A-200 mf/150V; B-5 mf/150V. 2.90 

Ceramic disc: 1000 mmf 500V. .25 

List 
Price 

.30 

.30 

See Tuner Parts List  

Ceramic disc: 5000 mmf 450V  .2- 5 

Ceramic disc: 5000 mmf 450V  .25 

Crystal, diode: special  1.75 

Selenium rectifier  4.15 

Trap, ion  85 
Magnetic centering device & 

deflection yoke cover  .90 
Magnet, raster corrector: 

right-hand  .75 

Magnet, raster corrector: 
left-hand  .75 

Bulb: 6-8V; type 47; bayonet 

base  .15 

See Tuner Parts List  

Receptacle, one-pin ( for 
alignment generator)   . 15 

V
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Ref. Part 

No. Number Description 
List 

Price 

J-4 9A702778 Receptacle, three-pin ( test 

receptacles)  15 

J-5 9A720006 Receptacle, two-pin ( for L-23 

adjustment)  .20 
J-6 1V720408 Receptacle, UHF; with mtg 

brkt  .40 

J-7 9A22367 Receptacle, speaker: 5-prong; 

less contacts  . 15 

Coils 

L-1 thru 

L-9 See Tuner Parts List  

L-10 24A721274 Filament choke  .10 

L-11 27.9 mc trap ( part of T-4)  

L-12 21.9 mc trap ( part of T-5)  
L-13 24B711413 RF choke: yellow dot  .35 
L-14 24K721272 Compensating coil: purple 

dot (wound on R-29)  .35 

L-15 24K710140 Compensating coil: red dot  .35 
L-16 24K721116 Compensating coil: green dot 

(wound on R-34)   .45 
L-17 1V792736 4.5 mc trap: with core & mtg 

nut  .75 
L-18 24K710140 Compensating coil: red dot  .35 

L-19 24K721271 Compensating coil: black dot 

(wound on R-36)   .45 
L-20 1V790341 Sound take-off: with core & 

mtg nut  .90 

L-21 1V790341 Interstage coil: with core 

& mtg nut  .90 

L-22 24K720622 Deflection yoke; 70°; com-
plete less cover & centering 

device  11.65 
L-23 24K701558 Horizontal oscillator: with 

core & clip  2.50 
L-24 24A710751 Horizontal linearity ( wound 

on C-92)   .85 
1-25 24B711413 RF choke: yellow dot  .35 

.-26 25B701075 Filter choke ( mounted on PM 

spkr frame in combination 

models)   1.80 

Speakers  

LS- 1 500711976 

or 500711061 
or 500701615 

or 50C489002 

or 

or 

or 

or 

• 

or 

or 

or 

or 

500721467 

50K700850 

500703098 

500720156 

500703337 
500721294 

500701328 

500701634 

500703099 

500702057 

500702550 

Electrodynamic: 6"; 85 ohm 

field coil ( cold); 3.2 ohm 

voice coil ( table models).. 5.50* 

exch 4.15 
Electrodynamic: oval; 6" x 9"; 

85 ohm field coil ( cold); 

3.2 ohm voice coil ( 17K16C) 7.95* 
exch 5.95 

Electrodynamic: 8"; 85 ohm 

field coil ( cold); 3.2 ohm 

voice coil ( 17K14C & 

17K15C)   
exch 5.45 

PM: 10"; 3.2 ohm voice coil; 

with 2513701075 filter choke 

mounted on spkr ( combination 

models)   12.80* 

exch 9.60 

Ref. Part 
No. Number 

Plugs 

PL-1 281(703310 

PL-2 28K790063 

PL-3 28A511760 

Resistors 

Description 

Plug, antenna: 2-prong; on 

antenna lead  

Plug, UHF: 9-pin  
Plug, speaker ( on speaker 

frame)  

Note: All resistors are insulated carbon 

type unless otherwise specified. 

R-1 thru 

R-5 

R-6 6R6270 
R-7 thru 

R-15 

R-16 6R5550 

R-17 6R6038 

R-18 6R6320 
R-19 6R6301 

R-20 6R2039 

R-21 6R6038 
R-22 6R2004 

R-23 6R6270 
R-24 6R6301 

R-25 6R6460 

R-26 6R3927 
R-27 6R6080 

R-28 6R6075 

R-29 6R2004 

R-30 6R6046 
R-31A, 

18B720263 

R-33 6R5588 

R-34 6R6320 
R-35 6R6054 

R-36 6R6393 

R-37 6R476012 

R-38 6R6326 
R-39 6R6410 

R-40 6R6326 
R-41 6R5691 

R-42 6R5551 
R-43 6R6428 

R-44 6R6428 
R-45 6R6012 

R-46 6R6001 
R-47 6R6393 

R-48 18A711999 

R-49 6R6400 

R-51 6R3966 

R-52 6R6414 
R-53 6R6475 

R-54 6R6028 

R-55 6R5697 
7.25* R-56 6R6069 

R-57 6R6428 

R-58 6R6069 

R-59 6R6028 

R-60 6R6054 

R-61 18A720196 

R-62 6R5581 

R-63 6R2089 
R-64 18A702443 

See Tuner Parts List  

220 10% 1/2W doz 

See Tuner Parts  
47 10% 1/2w doz 

1500 10% 1/2W doz 

10,000 10% 1/2W doz 
1000 20% 1/2w doz 

68 10% 1/2w doz 

1500 10% 1/2W doz 

8200 10% 1/2W doz 
220 10% 1/2W doz 

1000 20% 1/2w doz 

1.5 meg 10% 1/2W doz 
2.2 meg 20% 1/2W doz 

4700 10% 1/2w doz 

100,000 20% 1/2W doz 

8200 10% 1/2W doz 
1 meg 10% 1/2W doz 

Contrast & volume control: 

dual; 2500 tapped and 1 meg 

tapped respectively; in-

cludes power switch  

39,000 10% 1W  
10,000 10% 1/2w doz 

10,000 20% 1/2W doz 
1200 10% 1/2W doz 

3900 10% 2W  
100 10% 1/2W doz 

33,000 10% 1/2W doz 

100 10% 1/2W doz 

6800 10% 1W  
120 10% 1/2W doz 

6800 10% 1/2W doz 

6800 10% 1/2W doz 
33,000 20% 1/2W doz 

68,000 20% 1/2W doz 
1200 10% 1/2w doz 

Tone control: 1 meg  

33,000 10% 1W  

1.5 meg 20% 1/2w doz 

270,000 10% 1/2W doz 

680,000 10% 1/2W doz 

22,000 20% 1/2W doz 

560,000 10% 1/2W doz 

2200 10% 1/2W doz 

6800 10% 1/2w doz 

2200 10% 1/2W doz 

22,000 20% 1/2W doz 

10,000 20% 1/2W doz 

Vertical hold control: 
850,000 350K stop  

3300 10% 1/2W doz 

1800 10% 1/2W doz 

Vertical size control: 5 meg; 
1 meg stop  

List Ref. Part List 

Price No. Number Description Price 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 
1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

R-65 6R5671 4700 10% 2W  .25 

R-66 18A702475 Vertical linearity control: 

750  .80 

.05 R-67 6R5551 120 10% 1/2W doz 1.20 

.20 R-68 18A720289 Focus control: 1.5 meg  .75 
R-69 18A702441 Brightness control: 5.1 meg; 

.25 100K stop  

82,000 10% 1/2W doz 

82,000 10% 1/2W doz 

100,000 10% 1/2W doz 

22,000 10% 1/2W doz 
4.7 meg 20% 1/2W doz 

150,000 20% 1W  
150,000 20% 1W  

5600 10% 1/2W doz 
1.20 1200 10% 1/2W doz 

Horizontal hold control: 

150,000 40K stop  .90 
R-81 6R5631 120,000 10% 1/2W doz 1.20 

R-82 6R6080 4700 10% 1/2W doz 1.20 
R-83 6R2096 330,000 10% 1/2W doz 1.20 

R-85 6R6080 4700 10% 1/2W doz 1.20 

R-86 1V721286 Horizontal centering control. 

75 ohm; with insulator & 

lugs  .80 

R-88 1K711027 7.5 10% 5W; wire wound; 

with strip & eyelets  .70 
R-89 6R2034 15 10% 1/2W doz 1.20 

R-93 6R476012 3900 10% 2W  .25 

R-94 17K721772 0.47 20% 1/2W; wire wound  .15 

2.75 
.20 

1.20 
1.20 

1.20 
25 

1.20 

1.20 

1.20 

.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

80 

.20 

1.20 

1.20 
1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

R-70 6R5644 
R-71 6R5644 

R-72 6R6031 

R-73 6R6397 
R-74 6R2122 

R-75 6R410053 
R-76 6R41005.3 

R-77 6R6117 
R-78 6R6393 

R-80 18k720195 

Switches  

S-1 Switch, channel selector 

(part of tuner)  

S-2 40A720172 Switch, Area Selector  

Transformers 

T-1 thru 

T-3 See Tuner Parts List  

T-4 24B720977 1st IF: with L-11, C-24, core, 

mtg base, & shield  1.75 

T-5 246721273 2nd IF: with L-12, C-30, cores, 
& mtg nut  1.35 

T-6 24B720980 3rd IF: with CR-1, C-31, core, 

mtg base & shield  3.85 
T-7 246702543 Ratio detector. with C-49, 

C-50, cores, mtg base & 
shield  3.20 

T-8 25K720128 Audio output  1.80 

T-9 25K7024U Vertical blocking oscillator 1.60 

T-10 25K721027 Vertical output  3.40 

T-11 24K721290-C High voltage transformer; 
includes V-17 & horizontal 

centering control ( specify 

issue "C" -early issues are 

not coded)  9.70 
T-12 25B720749 Filament transformer  10.25 

.85 

1.20 

1.20 

1.20 

1.20 
1.20 

.20 

.20 

1.20 

1.20 

.80 

Part 
Number Description 

CHASSIS TS-408A - MECHANICAL PARTS 

List 
Price 

.90 1V712011 Arms & Link Assembly, tone con-
1.20 trol: consists of two control 
1.20 arms, link, & anti-backlash clip. .25 

7A720122 Bracket, high-voltage ( for mtg HV 
.85 shield)  05 

Part 
Number Description 

List 
Price 

1V720642 Bracket, picture tube support & 
positioning: right-hand (on front 

of chassis)   .80 

1V720644 Bracket, picture tube support & 

positioning: left-hand (on front 

of chassis)   .75 
7A710947 Bracket, selenium rectifier mtg ( for 

48B720081 rectifier)   .05 
7B792568 Bracket, yoke mtg ( across top of 

yoke)   .30 
35K700532 Bumper, rubber ( circular bumper on 

rear support bracket)   .15 
75A721374 Bumper, rubber ( on front of support 

& positioning brkts) doz .25 
35A700603 Bumper, rubber ( for yoke)  .05 
75A720718 Bumper, rubber: round ( on picture 

tube support brkts)   .35 

42A720007 Cap, plate (V-15)   .30 
42A720008 Cap, plate: with lead (V-17)   .20 

42A720285 Clip, retainer ( for dial light)  .10 
42A76244 Clip, coil retainer ( L-23) doz .25 
42K721773 Clip, speed (movable clip holding 

rotating cover) doz .35 
42K721774 Clip, speed (stationary clip hold-

ing rotating cover) doz .35 

42A703226 Clip, tube shield (V-5)   .05 
42A72609 Clip, tube shield (V-10)  .05 

42K720059 Connector, 2nd anode  .50 

39K711407 Contact, pin terminal ( in speaker 

receptacle) doz . 25 
46A702436 Core, iron (L-11, T-4 & T-6)  . 10 

46K702437 Core, iron (T-7)   .10 

46A470310 Core, iron, & screw (L-12, L-17, 

L-20 & T-5)   .15 
46A780344 Core, iron, & screw (L-23)  .45 

58A702714 Coupling, shaft (couples horizontal 

size shaft and extension)  . 10 
15K721532 Cover, tuner housing ( tuner bottom 

cover)  .40 
5A790684 Grommet, rubber (V-13 & V-14 

socket cushion) doz . 35 
14A720238 Insulator, chassis mtg (on sides 

of chassis)  .20 
14K712339 Insulator, control ( insulates con-

trols from chassis)   .05 

14A703329 Insulator, horizontal size shaft 

(insulates shaft from chas-
sis) doz . 15 

14A703228 Insulator, interlock ( insulates 
power input plug)  .05 

36B712294 Knob, control: with spring insert 

(area selector switch)   .25 
36A720197 Knob, control: push-on type ( for 

hold controls)   15 

2A470049 Nut, coil & core mtg ( L-12, L-17, 

L-20, & T-5) doz . 50 
2S7051 Nut, hex: palnut; 3/8-32 x 1/16 

(control mtg) doz . 15 
35K711648 Pad, cushion ( large pads on tube 

retaining strap)   .15 

35K790169 Pad, cushion ( small pad on tube re-

taining strap) doz .40 

9K471267 Plate, electrolytic mtg: 3- lug; wax 

impregnated (C-94)   .05 
9A484098 Plate, electrolytic mtg: 4- lug; wax 

impregnated (C-95)  .05 

1V703212 Plate, socket adaptor: with grommets 

(V-13)   .20 
28K712319 Plug, line cord  .15 

5A720193 Rivet, shoulder: nkl pl (V-13 & 
V-14 socket mtg) doz . 20 
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CHASSIS TS-408A 

Part List 
Number Description Price 

Ref. 
No. 

Part 
Number 

47A720282 Rod, light conducting ( conducts Capacitors 

light from bulb to dial) 

31E711490 Screw, thumb: cad pl ( yoke adjust- C-1 21R115905 
ment)  05 C-2 21R115905 

3K712076 Screw, special: slotted round head; C-3 21K720975 
cad pl ( 48B700555 selenium rec-
tifier mtg)  .05 C-4 21R400932 

LA710608 Shaft & Key Assembly (horizontal C-5 21A701029 
centering control)  65 C-6 21A701029 

47A702711 Shaft, extension ( horizontal size C-7 21R114554 
control)   25 C-8 21A701029 

47E702704 Shaft, horizontal size control C-9 21R114554 

(attached to core arm of T-11)  .15 C-10 21A701029 
1V721881 Shield, high voltage compartment: C-11 1V710954 

with tape  2.00 
26A720284 Shield, light ( for dial light)  .05 C-12 21R119049 

1V711012 Shield, radiation: complete 

(mounts with coil springs over C-13 21A701029 

picture tube)  40 C-14 21R115640 

26A703225 Shield, tube (V-5)   10 
26A26283 Shield, tube ( V-10)   10 C-15 1V710954 

9K720629 Socket, picture tube: 12-pin; with 
leads  1.00 C-16 21R1I4071 

1V720294 Socket, dial light: with bracket 
& light rod clip  45 C-17 

9K702049 Socket, tube: miniature; 7-prong; 
1" mc; wafer type  20 C-18 21A701029 

9K702361 Socket, tube: miniature; 7-prong; C-20 21R400936 

with dummy lug & center shield; C-21 21R115312 

1-5/16" mc; wafer type  .20 C-22 21A701029 

9K702360 Socket, tube: noval; molded type C-97 21C119295 
(V-13)   35 

9A701065 Socket, tube: octal  .20 C-98 21R115959 

9A480274 Socket, tube: octal (V-17)  .20 C-99 21R114153 
1V790307 Socket, tube: octal; cushioned 

type (V-14)   .40 

41A70955 Spring, compression ( on horizontal 

centering control shaft)....per/c . 50 Receptacles  

41A721373 Spring, tension ( for rotating 

cover)   .05 J-1 9K703309 
41K700032 Spring, tension ( picture tube sup-

port)  .20 

1V720646 Strap, picture tube retaining: with 

pads ( around picture tube)   .60 

31A700082 Strip, contact ( receptacle for 
R-88)  .25 Coils  

31A21990 Strip, terminal: two-screw ( antenna 
terminal)   .15 L-1A,B 24K721337 

4A21941 Washer, "C" ( horizontal centering 
control shaft mtg)  doz . 15 L- 1C 24K721489 

4K73809 Washer, "C": 7/32" ( on horizontal 
size shaft) per/c . 50 L- 1D, 

4K24124 Washer, "C": 7/16" ( on horizontal E & F 24K721338 

size shaft & extension) doz . 15 

4A711501 Washer, shoulder: fibre ( tuner 

shaft mtg) doz . 30 
4K690571 Washer, shoulder: fibre ( control 

mtg) doz . 20 

61A720692 Window, light ( for dial light) doz . 20 

Insulating Compounds 

11M490423 Coating, high-voltage insulating: 

red-brn  

11M490387 Wax, biwax  

TUNER MODEL TT-44 - ELECTRICAL PARTS 

20 

1U720970 TT-44 Cascode Tuning Unit: 

complete  39.45 

exch 29.60 

Description 
List Ref. 

Price N.. 

Ceramic tubular: 220 mmf 500V . 25 

Ceramic tubular: 220 mmf 500V . 25 

Ceramic disc: ribbon lead; 
220 mmf 500V  

Ceramic tubular:150 mmf 500V 
Ceramic disc: 1500 mmf 500V. 

Ceramic disc. 1500 mmf 500V. 

Ceramic disc: 470 mmf 500V  

Ceramic disc: 1500 mmf 500V 

Ceramic disc: 470 mmf 500V  

Ceramic disc: 1500 mmf 500V  

Trimmer, ceramic: . 5-3 mmf; 

with screw & mtg nut  
Ceramic tubular: 22 mmf 500V 

(temperature compensated)  

Ceramic disc: 1500 mmf 500V  

Ceramic tubular: 18 mmf 500V 

(temperature compensated)  .25 Transformers 

Trimmer, ceramic: . 5-3 mmf; 
with screw & mtg nut  

Ceramic tubular- 1 mmf 500V 

(temperature compensated)  

Trimmer, fine tuning ( part 
of switch)  

Ceramic disc: 1500 mmf 500V  .25 
Ceramic disc: 1000 mmf 500V  .25 

Ceramic disc: 5000 mmf 450V  .25 
Ceramic disc: 1500 mmf 500V  .25 

Ceramic tubular; 27 mmf 500V 

(temperature compensated)  .25 

Molded phenolic: 1.5 mmf 500V . 10 

Ceramic tubular: 47 mmf 500V 

(temperature compensated)  .10 

Receptacle, two-pin ( antenna 
receptacle)   

J-2 9A702469 Receptacle, one-pin ( for 

alignment generator)   

Antenna primary. low frequency; 

channels 2-5   

Antenna primary. low frequency; 
channel 6  .20 

.60 T-1 24B720936 

.30 T-2 246720936 

T-3 24B720937 

Part 
Number 

Part 
Number 

Resistors 

Description 
List 

Price 

Note: All resistors are insulated carbon type 

R-1 6R6397 22,000 10% 1/2W doz 1.20 
30 R-2 6R6032 470,000 20% 1/2W doz 1.20 

.25 R-3 6R5550 47 10% 1/2W doz 1.20 

.25 R-4 6R6377 470,000 10% 1/2W doz 1.20 
25 R-5 6R5700 1500 10% 1W  .20 

.20 R-7 6R5646 390,000 10% 1/2W doz 1.20 
25 R-8 6R2119 15,000 20% 1/2W doz 1.20 

.20 R-9 6R6301 1000 20% 1/2W doz 1.20 

.25 R-10 6R6301 1000 20% 1/2W doz 1.20 

R-11 6R6039 4700 20% 1/2W doz 1.20 

60 R-12 6R6075 100,000 20% 1/2W doz 1.20 

R-13 6R6014 330,000 20% 1/2W doz 1.20 
R-14 6R6301 1000 20% 1/2W doz 1.20 

.25 R-15 6R6117 5600 10% 1/2W doz 1.20 

Antenna impedance matching 

transformer  
Antenna impedance matching 

transformer  
Mixer IF: complete with 

shield, cores, & mtg base  

Description 

TUNER MODEL TT-44 - MECHANICAL PARTS 

.75 

.75 

1.55 

List 
Price 

421E703087 Clip, spring: phosphor bronze 

(around collar on fine tuning 
shaft)   .10 

46A702436 Core, iron (T-3)   .10 

14K721396 Insulator, tuning core (L-6)   .05 
2S400482 Nut: palnut (C-11, C-15 & L-6 

15 mtg) doz . 15 
1K702822 Rotor plate, fine tuning: with 

.15 bushing  .25 

3S118702 Screw, machine: 5-40 x 1; slotted 
round head (L-6 adj) doz 

3S9650 Screw, machine: 6-32 x 3/4 slotted 

round head ( C-11 & C-15 adj) doz . 15 
47K720256 Shaft, fine tuning  1.25 

.20 9K720941 Socket, tube- noval (V-1)   .20 
9K712224 Socket, tube. noval (V-2)   .20 

MODEL 17F13C CABINET PARTS 
Antenna primary: high fre-

quency; channels 7-13  . 15 24C690896 

L-2 24K721210 Antenna coil: channels 2 15C721218 
thru 6; includes L-2A thru 1V721216 

L-2E ( high channel coils are 

part of switch)   
L-3 24K721257 Neutralization coil  

L-4 246721256 Neutralization coil  

L-5 2qA721274 Filament choke  

L-6 24A721394 RF coil: channel 13  

L-7 24K721209 RF coil: channels 2 thru 6; 

includes L-7A thru L-7E 

(high channel coils are part 

of switch)   
L-8 24K703077 Oscillator coil; channel 13  

L-9 24C721208 Oscillator coil: channels 2 

thru 6; includes L-9A thru 

L-9E ( high channel coils are 
part of switch)   

Antenna, loop, & panel ( radio).... 1.40 
Back cover ( radio)   1.75 

Back cover (TV): complete with pic-

ture tube rear cover & line cord. 3.45 
.25 13K720279 Bezel, picture tube (window frame) 9.05 

.10 7A720704 Bracket, bezel retaining  . 10 

.05 16F720722 Cabinet, combination. red-brn 

.10 mahogany; less window, mask, & 

.15 bezel  ** 

55K712372 Castor: includes 55K712373 gripneck . 85 
55K72307 Catch, bullet: statuary bronze 

finish ( door latch-on cabinet)  .10 
.25 42A720717 Clip, speed (bezel & window asses-
.10 bly mtg)  .05 

35K720727 Cloth, grille: brown & gold;11-1/2 

x 16-1/8  4.40 
1V790756 Cord, line: with plug & receptacle 

.10 (TV back cover)   1.35 

List 
NPaurNumber Description Price 

15D721138 Cover, cabinet bottom (under TV 

chassis)  1.30 
15B710068 Cover, picture tube rear ( on back 

.65 
13C791478 Escutcheon, radio dial: brass  3.75 
55K790731 Hinge, stop: LH ( at top of lower 

door)  .30 

55K790733 Hinge, stop: LH ( at LH top and RH 

bottom of upper doors)  .25 

55K712289 11(im: i stop: RH (at bottom of lower 

.25 
55K712169 Hinge, stop: RH (at RH top and LH 

bottom of upper doors)   .25 

36B720253 Knob, control: channel selector; 
includes front & rear knobs  1.50 

36C720252 Knob, control: contrast  .65 

36B720250 Knob, control: fine tuning & off-
volume  • .50 

36C701150 Knob, control: radio  .45 

36C720251 Knob, control. tone (TV)  .50 

17720754 Mask, picture tube: with gasket  3.05 
1V721114 Medallion, UHF: with insert  1.30 

2S490840 Nut: speednut; 1/16" (medallion 

mtg) doz . 15 
2S118784 Nut: speednut; 5/16" (med plate 

mtg) doz . 15 
64A720785 Plate, medallion mtg doz . 40 

55K720092 Pull, door ( lower door) pr 1.55 

55K720728 Pull, door (upper door) pr 3.60 
5K791856 Rivet, shoulder (TV line cord mtg) .05 
3S114993 Screw, machine: 1/4-20 x 1-3/4 

plain hex head; cad pl (TV cha:oslzs .50 
mtg)   

3S7534 Screw, sheet metal: #8 x 1-3/8 

plain hex head; cad pl ( radio m 2:s- .15 
sis tg)  

55K72308 Strike, bullet: statuary bronze 

finish; with 1/2" steel nail 

(door latch - on door)  .15 
64K791029 Tracks, record changer  pr 5.90 
61D720245 Window, picture tube  7.00 

.15 MODEL 17F13BC CABINET PARTS - Same as 17F13C except: 

16K720723 

55K482792 

35K720726 

55K712168 

55K790734 

55K790732 

55K712288 

55K482793 

Cabinet, combination: limed oak; 
less window, mask, & bezel  ** 

Catch, bullet: brs (door latch - 
on cabinet)  .10 

Cloth, grille: eggshell & gold; 

11-1/2 x 16-1/8  4.40 
Hinge, stop: semi-invisible; brs; 

LH ( at LH top & RH bottom of upper 

doors) Pr . 55 

Hinge, stop: semi-invisible; brs; 
RH (at RH top & LH bottom of upper 

doors) pr .55 

Hinge, stop: semi-invisible; brs; 
LH ( top of lower door)   .45 

Hinge, stop: semi-invisible; brs; 

RH ( at bottom of lower door)  .20 

Strike, bullet: brass; with 1/2" 
steel nail ( door latch - on door) . 10 

MODEL 17K14C CABINET PARTS 

1V720799 Back cover: with picture tube rear 

cover & line cord  4.00 

13K720279 Bezel, picture tube (window frame) 9.05 
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Part 

Number Description 

7A720704 Bracket, bezel retaining 
16F720232 Cabinet, console: red-brn mahogany; 

less window, mask, & bezel  ** 

55K712372 Castor: includes 55K712373 gripneck . 85 
42A720717 Clip, speed (window & bezel assem-

bly mtg)  

35K720235 Cloth, grille: mahogany and gold; 

19-15/16 x 14  3.70 

30K712361 Cord, with plug & receptacle 1.25 
15D721142 Cover, cabinet bottom  1.30 
15B710068 Cover, picture tube rear ( on back 

cover)  

368720253 Knob, control: channel selector; 

includes front & rear knobs  
36C720252 Knob, control: contrast  

36B720250 Knob, control: fine tuning & off-

volume  .50 
36C720251 Knob, control: tone  .50 

1V720754 Mask, picture tube: with gasket  3.05 
1V721114 Medallion, UHF: with insert  1.30 

2S490840 Nut: speednut; 1/16" (medallion 

mtg) doz . 15 
2S118784 Nut: speednut; 5/16" (medallion 

plate mtg) doz . 15 
64A720785 Plate, medallion mtg doz . 40 
5K791856 Rivet, shoulder ( line cord mtg)... . 05 

3S114993 Screw, machine: 1/4-20 x 1-3/4 

plain hex head; cad pl ( chassis 

mtg) doz . 50 
61D720245 Window, picture tube  7.00 

MODEL 17K14BC CABINET PARTS - Same as 17K14C except: 

16K720233 Cabinet, console: limed oak; less 

window, mask, & bezel  
35K720236 Cloth, grille: eggshell & gold; 

19-15/16 x 14  3.70 

* * 

MODEL 17K14WC CABINET PARTS - Same as 17K14C except: 

16K720234 Cabinet, console: walnut; less win-

dow, mask, & bezel  

35K720237 Cloth, grille: walnut & gold; 
19-15/16 x 14  3.70 

MODEL 17K15C CABINET PARTS 

1V720799 

13K720279 

7A720704 

16F720763 

55K712372 

55B72307 

35K720768 

42A720717 

15D721138 

30K712361 

158710068 

55K790733 

55K712169 

Back cover: complete with picture 

tube rear cover & line cord  

Bezel, picture tube (window frame) 

Bracket, bezel retaining  

Cabinet, console: red-brn mahogany; 
less window, mask, & bezel  

Castor: includes 55K712373 gripneck 

Catch, bullet: statuary bronze 
(door latch - on cabinet)  

Cloth, grille: mahogany & gold; 

12-5/8 x 19-3/4  
Clip, speed (window & bezel assem-

bly mtg)  

Cover, cabinet bottom  

Cord, line: with plug & receptacle 

Cover, picture tube rear ( on back 

cover)  
Hinge, stop; semi-invisible; statuary 

bronze finish; LH ( at LH top & RH 
bottom) pr . 50 

Hinge, stop: semi-invisible; statuary 

bronze finish; RH ( at RH top & LH 

bottom) Pr . 50 

** 

List Part 

Price Number Description 

.10 36B720253 Knob, control: channel selector; 
includes front & rear knobs  1.50 

36C720252 Knob, control. contrast  .65 
36B720250 Knob, control: fine tuning & off-

volume  .50 

.05 36C720251 Knob, control: tone  .50 

1V720754 Mask, picture tube: with gasket  3.05 
1V721114 Medallion, UHF. with insert  1.30 
25490840 Nut: speednut; 1/16" ( med mtg).doz . 15 

2S118784 Nut: speednut; 5/16" (medallion 

plate mtg) doz . 15 
.65 64A720785 Plate, medallion mtg doz . 40 

55K720769 Pull, door: bright brass  1.80 

1.50 5K791856 Rivet, shoulder ( line cord mtg)  .05 

.65 3S114993 Screw, machine. 1/4-20 x 1-3/4 

plain hex head; cad pl (TV chassis 

mtg) doz 50 
55K72308 Strike, bullet: statuary bronze; 

with 1/2" steel nail (door latch 
on door)   .15 

61D720245 Window, picture tube  7.00 

List 
Price 

MODEL 17K15BC CABINET PARTS - Same as 17K15BC except: 

161(720764 Cabinet, console: limed oak; less 

window, mask, & bezel  ** 
55K482792 Catch, bullet: brs ( door latch - 

on cabinet)  .10 
55K720767 Cloth, grille. eggshell & gold; 

12-5/8 x 19-3/4  3.15 

55K712168 Hinge, stop: semi-invisible; brushed 
brass; LH (LH top & RH bottom).pr . 55 

55K790734 Hinge, stop: semi-invisible; brushed 
brass; RH (RH top & LH bottom).pr . 55 

55K482793 Strike, bullet: brs; with 1/2" 

steel nail (door latch - on door) . 10 

MODEL 17K16C CABINET PARTS 

1V721160 Back cover: complete with picture 

tube rear cover & line cord  3.80 
13K720279 Bezel, picture tube (window frame) 9.05 
7A720704 Bracket, bezel retaining  . 10 

16E721128 Cabinet, console: white birch; less 
window, mask, & bezel  ** 

55K482792 Catch, bullet: brs finish ( door 
latch - on cabinet)  . 10 

4.00 42A720717 Clip, speed (window & bezel assembly 
9.05 mtg)  .05 

10 35K721130 Cloth, grille. 7 x 21-3/8  2.45 

30K712361 Cord, line: with plug & receptacle 1.25 

** 15D721138 Cover, cabinet bottom  1.30 

.85 15B710068 Cover, picture tube rear ( on back 

cover)  .65 
.10 55K721131 Hinge. brass pl  pr . 40 

36B720253 Knob, control: channel selector; 

3.15 includes front & rear knobs  1.50 
36C720252 Knob, control: contrast  .65 

.05 36B720250 Knob, control: fine tuning and off-

1.30 volume  .50 
1.25 36C720251 Knob, control: tone  .50 

1V720754 Mask, picture tube: with gasket  3.05 

.65 1V721114 Medallion, UHF: with insert  1.30 

2S490840 Nut: speednut; 1/16" (medallion 
mtg) doz . 15 

2S118784 Nut: speednut; 5/16" ( medallion 

plate mtg) doz . 15 

64A720785 Plate, medallion mtg doz . 40 

5K791856 Rivet, shoulder ( line cord mtg)... .05 

Part 
Number 

3S114993 

55K482793 

61D720245 

Description 

Screw, machine: 1/4-20 x 1-3/4 

plain hex head; cad pl ( TV chas-

sis mtg) doz 

Strike, bullet. brs finish; with 

1/2" steel nail ( door latch - 
on door)   

Window, picture tube  

MODEL 17T11C CABINET PARTS 

1V721115 

7A710929 

75A721050 

16F720297 

42A721840 

166701534 
30K712361 
15B710068 

369720253 

36C720252 

36B720250 

36C720251 

IV720754 

1V721114 

23490840 

25118784 

64A720785 

5K791856 
3K791825 

35114993 

61D720245 

MODEL 

Back cover: complete with picture 

tube rear cover, antenna support 

bracket, and line cord  

Bracket, cabinet back support  
Bumper, rubber: with bushing 

(cabinet feet)  

Cabinet, table model. walnut 

plastic; less window & mask  
Clip, speed (mask mtg)   
Cloth, grille. with baffle board  

Cord, line: with plug & receptacle 
Cover, picture tube rear ( on back 
cover)  

Knob, control: channel selector; 
includes front & rear knobs  

Knob, control: contrast  

Knob, control: fine tuning & off-
volume  

Knob, control. tone  
Mask, picture tube: with gasket  

Medallion, UHF: with insert  

Nut: speednut; 1/16" (medallion 
mtg) doz 

Nut: speednut; 5/16" (medallion 
plate mtg) doz 

Plate, medallion mtg doz 

Rivet, shoulder ( line cord mtg)... 

Screw, insulated head (spkr mtg).. 

Screw, machine: 1/4-20 x 1-3/4 

plain hex head; cad pl (TV chas-

sis mtg) doz 

Window, picture tube  

17T11EC CABINET PARTS - Same as 17T11C exc 

16K720299 

166720183 

36K720274 

36K720269 

36K720273 

36K720272 

Cabinet, table model: ebony plastic; 

less window & mask  

Cloth, grille: with baffle board  
Knob, control: channel selector; 
includes front & rear knobs  

Knob, control: contrast  
Knob, control: fine tuning & off-

volume  

Knob, control: tone  

List 
Price 

Part 
Number Description 

MODEL 17T12C CABINET PARTS 

List 
Price 

.50 1V720795 Back cover: complete with picture 

tube rear cover & line cord  3.95 
13K720279 Bezel, picture tube ( window frame) 9.05 

.10 7A720704 Bracket, bezel retaining  . 10 

7.00 37A12748 Bumper, rubber ( cabinet feet)   05 
16E720230 Cabinet, table model: red-brn 

mahogany; less window, mask & 

bezel  ** 

42A720717 Clip, speed (window & bezel assembly 

mtg)  .05 
4.05 13K702667 Cloth, grille: mahogany; 7 x 7  .90 
.25 30K712361 Cord, line: with plug & receptacle 1.25 

15C710789 Cover, chassis bottom  2.05 
15 158710068 Cover, picture tube rear ( on back 

cover)   .65 
Knob, control: channel selector; 

includes front & rear knobs  1.50 
50 36C720252 Knob, control: contrast  .65 

1.25 36B720250 Knob, control: fine tuning & off-
volume  .50 

65 36C720251 Knob, control: tone  .50 

1V720754 Mask, picture tube: with gasket  3.05 
1.50 1V721114 Medallion, UHF: with insert  1.30 

.65 2S490840 Nut: speednut; 1/16" ( medallion 

mtg) doz . 15 
.50 2S118784 Nut: speednut; 5/16" ( medallion 
.50 plate mtg) doz . 15 

3.05 64A720785 Plate, medallion mtg doz . 40 

1.30 5K791856 Rivet, shoulder ( line cord mtg)... . 05 
3K702664 Screw, machine: 8-32 x 1-1/2; 

.15 decorative head; statuary bronze 

finish ( spkr mtg)   .10 

Screw, machine: 1/4-20 x 1-1/2 

plain hex head ( chassis mtg)..doz . 50 
Window, picture tube  7.00 

** 36B720253 

.15 3S9694 

.40 

.05 61D720245 

.10 

.50 
7.00 

ept: 

MODEL 17T12WC CABINET PARTS - Same as 17T12C except: 

16K720716 Cabinet, table model: walnut; less 

window, mask, & bezel  
35K720714 Cloth, grille- walnut; 7 x 7 

Bilt-In-Antenna 

** 

.25 

** 

.40 1X703255 TA- 11 Single Loop Antenna: complete 

(for all receivers except plastic 
1.50 models and 17K16C)   .70 

.65 1X711645 TA- 12 Single Loop Antenna: complete 
(for plastic models)   .95 

50 1U721524 TA- 15 Single Loop Antenna: complete 

.50 (for 17K16C)   1.10 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
*Plus Federal Excise Tax At Current Rate 

**Prices Furnished Upon Request 
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PRODUCTION CHANGES 

SUPPLEMENT NO. 3 

GENERAL INFORMATION 

This service manual supplement contains a supplemen-

tary parts list and a record of production changes for the 

TS-408 series chassis ( from TS-408A-04 thru TS-408B-03), 

a listing of receivers not included in previous service man-

uals or supplements, and replacement parts for chassis and 

receivers containing factory- installed UHF tuners. 

CHASSIS DESCRIPTION 

The basic chassis is TS-408. Suffixes ( A-04, B-01 etc.) 

to this basic number indicate production changes. A "Y" 

suffix designates a chassis containing a factory- installed 

UHF tuner. 

CHASSIS TS-408 SERIES 

Refer to TS-408A Service Manual and Supplements No. I 

and No. 2 for service information on chassis TS-408A 

through TS-408A-03. This manual contains supplementary 

data on chassis TS-408A-04 through TS-408B-03. 

CHASSIS TS-408Y SERIES 

Chassis model numbers with a " Y" suffix ( TS-408AY-04) 

indicate that the chassis contains factory- installed UHF 
tuners. The TS-408Y series chassis uses the TT- 52M UHF 

tuning unit. Refer to the TT- 52M for serv-

ice data and UHF tuning unit replacement parts. 

RECEIVER MODEL CHART 

Model Type of Set 

TV 

Chassis 

Used 

Radio 

Chassis 

Used 

Record 

Changer 

Used 

17F13BCY Combination, limed oak TS-408Y HS - 319 RC-40 
17F13CY Combination, red-brn mahogany TS-408Y HS- 319 RC-40 
17F13F Combination, red-brn mahogany TS-408 HS- 319 C3RC 
17F13FB Combination, limed oak TS-408 HS- 319 C3RC 
17F13FBY Combination, limed oak TS-408Y HS- 3I9 C3RC 
17FI3FY Combination, red-brn mahogany TS-408Y HS- 319 C3RC 
17K14BCY Console, limed oak TS-408Y 
17K14CY Console, red-brn mahogany TS-408Y 
17K14WCY Console, walnut TS-408Y 
17KI5CY Console, red-brn mahogany TS-408Y 
17K16CY Console, white birch ( with de- 

tachable legs) 

TS-408Y 

17T11CY Table, walnut plastic TS-408Y 
17T I IECY Table, ebony plastic TS-408Y 
17T1ZCY Table, red-brn mahogany TS-408Y 
17T12BCY Table, limed oak TS-408Y 
17T12WCY Table, walnut TS- 408Y 

Chassis 

Coding Changes 

TS-408A-04 

TS- 408A-05 

TS-408A-06 

TS - 408A - 07 

TS-408B-00 

Fusing wire ( F- l) added to filament circuit. 

R-82 ( 4700) changed to 6800 ohms. 

R-85 ( 4700) changed to 6800 ohms. 

C-80 (. 002) changed to 4700 mmf, to reduce 

horizontal overdrive and fold-over. 

R-62 ( 3300) changed to 1800 ohms and R-63 

(1800) changed to 3300 ohms, to increase 

blanking pulse at the grid of the picture tube. 

(This change does not occur in some chassis 

until "B-01".) 

The On-Off switch moved to the high side of 

the AC line. 

NOTE: Chassis marked "B-00" do not in-
corporate the change listed under "A-06". 

Compensating coil L-16 and L-17 ( 4.5 mc 

trap) interchanged, to improve video re-

sponse. 

Chassis 

Coding Changes 

TS-408B-01 

TS -408B - 02 

TS -408B - 03 

SERVICE NOTES 

CAUTION: If the 6BQ6GT horizontal output tube is removed 

during alignment, be sure to insulate the plate cap to prez 

Ref. 
No. 

"Framelock" circuit added, as listed below, 

to improve vertical sync under noise con-

ditions: C-103(33), C-104 ( 22), R-96 ( 1000) 

and L-Z7 added to 3rd IF stage. 

C-28 ( 1500) changed to 1000 mmf. 

C-105 ( 470) and R-97 ( I5K) added to video 

amplifier stage. 

C-63 ( 22) removed from 1st clipper. 

These chassis incorporated all changes listed 
under "A-06" and "B-00". 

R-53 ( 680K) changed to 1 meg, to improve 

interlace. 

C-75 ( 5000 mmf, 2000V) added from picture 

tube focusing anode ( blue lead) to chassis 

and C-73 ( 5000 mmf) changed to capacitor 

with 2060V rating, to prevent high voltage 

flash- over within the picture tube and the 

vertical output tube, respectively. 

vent its shorting to tue chassis and ruining the high voltage 

transformer. 

REPLACEMENT PARTS LIST SUPPLEMENT 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

The following parts are additions to the original items in the TS- 408 Service Manuals. 

Part 
Number Description 

List 
Price 

TS-408B ELECTRICAL PAATS - Same as TS-408A except: 

Capacitors 

C-28 

C-73 

C-75 

C-80 

C-84 

C-103 

C-104 
C-105 

21R115386 

21R120093 

21R120093 

8R490249 

21R115900 

21R120132 

21R400942 

21R115856 

Ceramic disc: 1000 mmf 500V. 
Ceramic disc: 5000 mmf 2000V 

Ceramic disc: 5000 mmf 2000V 

Molded paper: 4700 mmf 500V. 
Ceramic tubular: 100 mmf 500V 

Ceramic tubular: 33 mmf 500V 

Ceramic tubular: 22 mmf 500V 
Ceramic tubular: 470 mmf 500V 

Fuses 

F-1 piece of #26 wire  

Coils 

L-27 24A722677 Choke: 1.5 microhenries  

Resistors  

Note: All resistors are insulated carbon 

type unless otherwise specified. 

.25 

.25 

.25 

.20 

.30 

.25 

.20 

.20 

.35 

R-31 188722190 Contrast & volume control 
(alternate for 18B720263).. 2.45 

R-53 6R6046 1 meg 10% 1/2w doz 1.20 
R-62 6R2089 1800 10% 1/2W doz 1.20 

R-63 6R5581 3300 10% 1/2W doz 1.20 

R-82 6R6428 6800 10% 1/211 doz 1.20 

Ref. 
No. 

Part 
Number Description 

List 
Price 

R-85 6R6428 6800 10% 1/2W doz 1.2G 

R-96 6R6301 1000 20% 1/2W doz 1.20 

R-97 6R6477 15,000 10% 1/2W doz 1.20 

Transformers 

T-12 25B721779 Filament transformer 
(alternate for 25B720749).. 10.25 

Part 
Number Description 

List 
Price 

MODELS 17F13BCY, CY, F, FB, FBY, FY CABINET PARTS 

1U730050 Antenna, built-in: Model TA-23; 

with leads ( UHF & VHF TV) ( re-

places single VHF antenna used 

in some models)   

24C690896 Antenna, loop (AM radio)   1.40•• 

150721218 Back Cover, radio compartment  1.75 

1V722142 Back Cover, TV compartment: with 

picture tube fear cover and line 

cord ( 17F13CY, 17F13BCY, 17F13FY, 

17F13FBY)   3.60 

1V721216 Back Cover, TV compartment: with 

picture tube rear cover and line 

cord ( 17F13F, 17FI3FB)   3.45 
13K720279 Bezel, picture tube (window frame) 9.05 

7A720704 Bracket, bezel retaining ( mounts 
window and bezel assembly to 

cabinet)   . 10 
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CHASSIS TS-408, -408Y 

Part 
Number Description 

16F720722 Cabinet, combination: red-brn 
mahogany; less window, mask and 

bezel assembly ( 17F13CY)   
16%720723 Cabinet, combination: limed oak; 

less window, mask and bezel as-

sembly ( 17F13BCY)   
16F722468 Cabinet, combination: red-brn 

mahogany; less window, mask and 

bezel ( 17F13F, 17F13FY)   

161E722469 Cabinet, combination: limed oak; 

less window, mask and bezel 

(17F13FB, 17F13FBY)  
11021910 Cable, antenna jumper assembly: 

26i" long; includes spade lugs and 

2 150 ohm resistors ( jumper be-

tween UHF and VHF ant terminals 
when single ant is used)(17F13CY, 

17F13BCY, 17F13FY, 17F13FBY)   

55K712372 Caster: includes 55K712373 gripneck 

55K72307 Catch, bullet: statuary bronze 
finish (door latch - on cabinet) 

(17F13CY, 17F13F, 17F13FY)   
55K482792 Catch, bullet; brass ( door latch 

on cabinet)(17F13BCY, 17F13FB, 

17F13FBY)   .10 

42A720717 Clip, speed ( mounts gasket and 
mask to bezel)   .05 

35K720727 Cloth, grille: mahogany & gold; 
lli" x 16-1/8" ( 17F13CY, 17F13FY, 

17F13F)   4.40 
35K720726 Cloth, grille: eggshell & gold; 

x 16-1/8" ( 17F13BCY, 
17F13FBY, 17F13FB)   4.40 

30K712361 Cord, line; with plug; 9 ft long  .95 

1V790756 Cord, line: with plug and interlock 

receptacle; 2 ft lg  1.35 

15D721138 Cover, chassis bottom (TV)   1.30 
15B710068 Cover, picture tube rear ( on back 

cover)   .65 
34C720956 Dial scale: brown, gold numerals 

(UHF channel indicator)(17F13CY, 

17F13BCY, 17F13FY, 17F13FBY)   . 45 
13C791478 Escutcheon, radio dial: brass  3.75 

5A71081 Eyelet, radio chassis mtg: plain; 
9/32" long doz . 15 

5A600963 Eyelet, radio chassis mtg: pierced; 
1/8" long doz . 15 

321020730 Gasket, picture tube: rubber 
(around picture tube front)   . 60 

5A71092 Grommet, radio chassis mtg: rubber . 10 
551012288 Hinge, stop: RH; brushed brass 

finish ( at bottom of lower door) 

(17F13BCY, 17F13FB, 17F13FBY)  .20 

55K790732 Hinge, stop: LH; brushed brass 
finish ( at top of lower door) 

(17F13BCY, 17F13FB, 17F13FBY)  .20 
551012168 Hinge, stop; LH; brushed brass 

finish ( at LH top & RH bottom of 

upper doors)(17F13BCY, 17F13FB, 
S' 

17F13FBY)   .30 
55K790734 Hinge, stop: RH; brushed brass 

finish ( at RH top & LH bottom 

-of upper doors)(17F13BCY, 17F13FB, 

17F13FBY)   .30 
55K712289 Hinge, stop: RH; statuary bronze 

finish ( at bottom of lower door) 

(17F13CY, 17F13F, 17F13FY)   . 30 
55K790731 Hinge, stop: LH; statuary bronze 

finish ( at top of lower door) 

(17F13CY, 17F13F, 17F13FY)   . 30 

List 
Price 

g's 

* • 

* * 

** 

.70 

.85 

.10 

Part 
Number 

55K790733 

55K712169 

368720253 

36K722236 

36C720252 
36B720250 

36C720251 

36C720949 

36C701150 

36B721980 

29A791608 

13D720621 

1V721114 

33A722098 

2S118784 

64A720785 

55K720728 

55K720092 

5K791856 

3S7491 

3S114993 

387534 

43A722235 

43K722467 

55K72308 

55K482793 

64K791029 

61D720245 

Description 

Hinge, stop: LH; statuary bronze 
finish ( at LH top & RH bottom of 

upper doors)(17F13CY, 17F13F, 

17F13FY)   
Hinge, stop: RH; statuary bronze 
finish ( at RH top & LH bottom of 

upper doors)(17F13CY, 17F13F, 

17F13FY)   

Knob, control: brown (VHF channel 
selector)(17F13F, 17F13FB)  

Knob, control; brown ( VHF channel 

selector)(17F13CY, 17F13BCY, 

17F13FY, 17F13FBY)   

Knob, control: brown 
Knob, control: brown 

& volume)   
Knob, control: 

ing ( tone)   
Knob, control: brown, gold 

ing ( UHF tuning)(17F13CY, 

17F13FY, 17F13FBY)  

Knob, control ( radio)   
Lever, selector ( UHF-VHF selector) 

(17F13CY, 17F13BCY, 17F13FY, 

17F13FBY)   

Lug, spade ( on ant jumper cable) 

(17F13CY, 17F13BCY, 17F13FY, 
17F13FBY) 

Mask, picture tube  

Medallion, UHF ( over UHF 
hole)(17F13F, 17F13FB)  

Name Plate ( UHF-VHF indicator) 
(17F13CY, 17F13BCY, 17F13FY, 

17F13FBY)   
Nut, speednut: for 5/16" stud 

(medallion plate mtg)(17F13F, 

17F13FB) 

Plate, medallion mtg ( 17F13F, 

17F13FB)   
Pull, door: brass (upper door)  

Pull, door: brass ( lower door)  

Rivet, shoulder (TV line cord 
mtg)  

Screw, drive: . 060-32 x 3/16 pl 

rnd head; brass pltd ( name plate 
mtg)(17F13CY, 17F13BCY, 17F13FY, 

17F13FBY)  doz 

Screw, machine: 1/4-20 x 1-3/4 pl 

hex head; cad pl ( TV chassis 
mtg)  doz 

Screw, sheet metal: #8-15 x 1-3/8 

pl hex head; cad pl ( radio chas-

sis mtg)  doz 

Spacer, pendant: fibre; gray ( be-
hind UHF-VHF selector lever) 

(17F13CY, 17F13FBY)   
Spacer, pendant: fibre; buff color 

(behind UHF-VHF selector lever) 

(17F13BCY, 17F13FBY)   
Strike, bullet: statuary bronze 

finish; with 1/2" nail ( door 
latch - on door)(17F13CY, 17F13F, 

17F13FY)   
Strike, bullet: brass; with 1/2" 

nail ( door latch - on door) 

(17F13BCY, 17F13FB, 17F13FBY)  
Track & channel, record changer 

drawer pr 

Window, picture tube  

(contrast).%. 
(fine tuning 

white, brown letter-

letter-

17F13BCY, 

 doz 

cut-out 

 doz 

List 
Price Part 

Number Description 

YODELS 17K14CY, BCY, WCY CABINET PARTS 

.30 1U730050 Antenna, built-in: Model TA-23; 

with leads ( UHF & VHF TV) ( re-

places single VHF antenna used 
in some models)   

.30 1V722037 Back Cover: with picture tube rear 
cover and line cord  4.00 

1.50 13K720279 Bezel, picture tube (window frame) 9.05 
7A720704 Bracket, bezel retaining ( mounts 

window and bezel assembly to 

1.45 cabinet)   
.65 16F720232 Cabinet, console: red-brn mahogany; 

less window, mask & bezel ( 17K14CY) ** 

.50 16K720233 Cabinet, console: limed oak; less 
window, mask & bezel ( 17K14BCY)  

.50 16K720234 Cabinet, console: walnut; less win-
dow, mask & bezel ( 17K14WCY)  

1K721910 Cable, antenna jumper assembly: 

.55 26i" long; includes spade lugs 

.45 and 2 150 ohm resistors ( jumper 

between hill' and VHF antenna ter-
minals when single ant is used)  

.80 551012372 Caster: includes 55K712373 gripneck 
42A720717 Clip, speed ( mounts gasket and mask 

to bezel)   

.15 35K720235 Cloth, grille: 19-15/16" x 14"; 

1.90 (17K14CY)  
351020236 Cloth, grille: 19-15/16" x 14"; 

1.30 eggshell & gold ( 17K14BCY)  
35K720237 Cloth, grille: 19-15/16" x 14"; 

walnut & gold ( 17K14WCY)  3.70 

.15 30K712361 Cord, line: with plug and interlock 

receptacle; 9 ft long  

15D721142 Cover, chassis bottom  

.15 15B710068 Cover, picture tube rear ( on back 
cover)   

.10 34C720956 Dial scale: brown, gold numerals 

1.80 (UHF channel indicator)   
.80 32K720730 Gasket, picture tube: rubber 

(around picture tube front)   

.45 36K722236 Knob, control; brown ( VHF channel 
selector)   

36C720252 Knob, control: brown ( contrast)  
36B720250 Knob, control: brown ( fine tuning 

.15 & volume)  
Knob, control: white, brown letter-

ing ( tone)   

.50 Knob, control: brown, gold letter-
ing ( UHF tuning)   

Lever, selector ( UHF-VHF selector) 

Lug, spade ( on ant jumper 

cable)  doz 

13D720621 Mask, picture tube  

.20 33A722098 Name Plate (UHF-VHF indicator)  

5K791856 Rivet, shoulder ( line cord mtg)doz 
3S7491 Screw, drive: . 060-32 x 3/16 pl 

.20 rnd hd; brass pltd (name plate 
mtg)  doz 

3S114993 Screw, machine: 1/4-20 x 1-3/4 pl 
hex head; cad pl ( chassis mtg)doz 

.15 43A722235 Spacer, pendant: fibre; gray ( be-
hind UHF-VHF selector lever) 
(17K14CY, 17K14WCY)   

.10 431E722467 Spacer, pendant: fibre; buff color 

(behind UHF-VHF selector switch) 

5.90 (17K14BCY)   .20 

7.00 610720245 Window, picture tube  7.00 

List 
Price 

36C720251 

36C720949 

36B721980 
.15 29A791608 

Part 
Number Description 

MODEL 17K15CY CABINET PARTS 

1U730050 Antenna, built-in: Model TA-23; 

with leads ( UHF & VHF TV)   

1V722037 Back Cover: with picture tube rear 

1.65* cover and line cord  4.00 
13K720279 Bezel, picture tube (window frame) 9.05 

7A720704 Bracket, bezel retaining ( mounts 

window and bezel assembly to 

cabinet)  

Cabinet, console: red-brn mahogany; 

less window, mask and bezel  

Cable, antenna jumper assembly: 

26i" long; includes spade lugs 

and 2 150 ohm resistors ( jumper 
** between UHF and VHF ant terminals 

when single ant is used)   . 70 
** 55K712372 Caster: includes 55K712373 gripneck . 85 

55K72307 Catch, bullet: statuary bronze 
finish ( door latch - on cabinet). . 10 

42A720717 Clip, speed ( mounts gasket and 
mask to bezel)   05 

Cloth, grille: mahogany & gold  3.15 
Cord, line: with plug and interlock 

receptacle; 9 ft long  .95 
Cover, chassis bottom  1.30 

Cover, picture tube rear ( on back 

cover)  65 
Dial scale: brown, gold numerals 

3.70 (UHF channel indicator)   45 

Gasket, picture tube: rubber 
(around picture tube front)   . 60 

Hinge, stop: RH; statuary bronze 

finish ( at RH top and LH bottom 

of doors)   .30 

Hinge, stop: LH; statuary bronze 
finish ( at LH top and RH bottom 
of doors)   .30 

Knob, control: brown (VHF channel 
selector)   

Knob, control: brown 

Knob, control: brown 
& volume)   

Knob, control: white 

ing (tone)   
Knob, control: brown 
ing ( UHF tuning)   

50 36B721980 Lever, selector ( UHF-VHF selector) 

29A791608 Lug, spade ( on ant jumper 

55 cable)  doz . 15 
80 130720621 Mask, picture tube  1.90 

33A722098 Name plate (UHF-VHF indicator)  .15 
15 55K720769 Pull, door: bronze  1.80 

1.90 5A791856 Rivet, shoulder ( line cord mtg)  .05 

.15 3S7491 Screw, drive': . 060-32 x 3/16 pl 

.30 rnd head; brass pltd ( name plate 

mtg)  doz . 15 

3S114993 Screw, machine: 1/4-20 x 1-3/4 pl 
.15 hex head; cad pl ( chassis mtg)doz . 50 

43A722235 Spacer, pendant: fibre; gray (be-
.50 hind UHF-VHF selector lever)   . 20 

55K72308 Strike, bullet: statuary bronze 

finish; with 1/2" nail ( door 
.20 latch - on door)   .15 

61D720245 Window, picture tube  7.00 

List 
Price 

1.65e 

10 

*5 

1.45 

(contrast)... . 65 
(fine tuning 

.50 
, brown letter-

, gold letter-

16F720763 
10 

1K721910 

.70 35K720768 

.85 30K712361 

05 15D721138 
15B710068 

3.70 

34C720956 

32K720730 

55K712169 
95 

1.30 

55K790733 
65 

45 36K722236 

60 36C720252 

36B720250 
1.45 

65 36C720251 

50 36C720949 
.50 

.55 

.80 
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Part 
Number Description 

MODEL 17K16CY CABINET PARTS 

1U722756 Antenna, built-in: Model TA-21; 

with leads ( UHF & VHF TV)  

1V722039 Back Cover: with picture tube rear 

cover and line cord  4.15 

13K720279 Bezel, picture tube (window frame) 9.05 

75K721137 Bumper, rubber: white; i" dia with 

tack ( door stop)  pr . 05 

7A720704 Bracket, bezel retaining ( mounts 

window and bezel assembly to cabi-

net)   .10 

16E721128 Cabinet, console: white birch; less 

window, mask and bezel  

1K721916 Cable, antenna jumper assembly: 

2q" long; includes spade lugs 

and 2 150 ohm resistors ( jumper 

between UHF and VHF ant terminals 

when single ant is used)   . 65 

55K482792 Catch, bullet: statuary bronze 

finish ( door latch - on cabinet). . 10 

42A720717 Clip, speed ( mounts gasket and 

mask to bezel)   .05 

35K721130 Cloth, grille: 7" x 21-3/8"  2.45 

30K712361 Cord, line: with plug and interlock 

receptacle; 9 ft long  .95 

15D721138 Cover, chassis bottom  1.30 

15B710068 Cover, picture tube rear ( on back 

cover)   .65 

34C720956 Dial scale: brown, gold numerals 

(UHF channel indicator)   . 45 

32K720730 Gasket, picture tube: rubber 

(around picture tube front)   . 60 

55R721131 Hinge, brass pl  . 50 

36K722236 Knob, control: brown ( VHF channel 

selector)   

36C720252 Knob, control: brown ( contrast)  
36B720250 Knob, control: brown ( fine tuning 

& volume)   .50 

36C720251 Knob, control: white, brown letter-

ing (tone)   .59 

36C720949 Knob, control: brown, gold letter-

ing ( UHF tuning)   .55 
36B721980 Lever, selector ( UHF-VHF selector) . 80 

29A791608 Lug, spade ( on ant jumper 

cable)  doz . 15 

13D720621 Mask, picture tube  1.90 

33A722098 Name Plate ( UHF-VHF indicator)  .15 

55K721129 Plate, door stop ( on rear edge of 

door)   .25 

5K791856 Rivet, shoulder ( line cord mtg)  .05 

3S7491 Screw, drive: . 060-32 m 3/16 pl rnd 

head; brs pltd ( name plate mtg)doz . 15 
33114993 Screw, machine: 1/4-20 x 1-3/4 pl 

hex head; cad pl ( chassis mtg)doz . 50 

43A722235 Spacer, pendant: fibre; gray ( be-

hind UHF-VHF selector lever)   . 20 

55K482793 Strike, bullet: statuary bronze 

finish; with 1/2" nail ( door latch 

on door)   .- 10 

61D720245 Window, picture tube  7.00 

List 

Price 

MODELS 17T11CY, ECY CABINET PARTS 

1U722754 

1V722032 

16B701534 

1.65* 

* * 

1.45 

.65 

Antenna, built-in: Model TA-19; 

with leads ( UHF & VHF TV)   1.50* 

Back Cover: with picture tube rear 

cover and line cord  4.10 

Baffle, speaker: with grille cloth 

(17T11CY)   .50 

Part 
Number Description 

List 
Price 

16B720183 Baffle, speaker: with grille cloth 

(17T11ECY)   .50 

7A710929 Bracket, back cover mtg ( at top 

corners of cover)   .25 

75A721050 Bumper, rubber ( cabinet feet)   . 15 

16K720299 Cabinet, table model: ebony plastic; 

less window & mask ( 17T11ECY)  

16F720297 Cabinet, table model: walnut plastic; 

less window and mask ( 17T11CY)  ** 

1K721910 Cable. antenna jumper assembly: 

26i" long; includes spade lugs and 

2 150 ohm resistors ( jumper be-

tween UHF and VHF ant terminals 

when single ant is used)   . 70 

42A720717 Clip, speed: for 1/4" stud (window 

and mask mtg -top and bottom 

center)   .05 

42A721840 Clip, speed: for 5/16" stud (win-

dow and mask mtg -corners)   . 10 

30K712361 Cord, line: with plug and interlock 

receptacle; 9 ft lg  .95 

15B710068 Cover, picture tube rear ( on back 

cover)   .65 

34C720957 Dial scale: black, gold numerals 

(UHF channel indicator)(17T11ECY). . 45 

34C720956 Dial scale: brown, gold numerals 

(UHF channel indicator)(17T11CY) . 45 
32K720730 Gasket, picture tube: rubber ( around 

picture tube front)   .60 

36K722237 Knob, control: black ( VHF channel 

selector)(17T11ECY)   1.45 

36K722236 Knob, control: brown ( VHF channel 

selector)(17T11CY)   1.45 

36K720269 Knob, control: black ( contrast) 

(17T11ECY)   .65 
36C720252 Knob, control: brown ( contrast) 

(17T11CY)   .65 

36K720273 Knob, control: black ( fine tuning 

& volume)(17T11ECY)   . 50 
36B720250 Knob, control: brown ( fine tuning 

& volume)(17T11CY)   . 50 

36K720272 Knob, control: white, black letter-

ing (tone)(17T11ECY)   . 50 

36C720251 Knob, control: whi'e, brown letter-

ing ( tone)(17T11CY)   
36K720953 Knob, control: black, gold numerals 

(UHF tuning)(17T11ECY)   . 55 

36C720949 Knob, control: brown, gold letter-

ing ( UHF tuning)(17T11CY)   . 55 

36B721980 Lever, selector ( UHF-VHF selector)  .80 

29A791608 Lug, spade ( on ant jumper 

cable)  doz . 15 

13D720621 Mask, picture tube  1.90 

33A722098 Name Plate ( UHF-VHF indicator)   . 15 

5K791856 Rivet, shoulder ( line cord mtg).doz . 30 

3S7491 Screw, drive: . 060-32 x 3/16 pl rnd 

head; brass pltd ( name plate 

mtg)  doz . 15 

3K791825 Screw, machine: .8-32 x 1 decorative, 

insulated head; statuary bronze 

(spkr mtg)   .10 

3S114993 Screw, machine: 1/4-20 x 1-3/4 pl 

hex head; cad pl ( chassis mtg).doz . 50 

43A722235 Spacer, pendant: fibre; gray ( behind 

UHF-VHF selector lever)   .20 

61D720245 Window, picture tube  7.00 

MODELS 17T12CY, BCY, WCY CABINET PARTS 

* * 

.50 

1U722754 Antenna, built-in: Model TA-23; 
with leads ( UHF & VHF TV)   1.50e 

Part 
Number Description 

1V722062 Back Cover: with picture tube rear 

cover and line cord  4.05 

13K720279 Bezel, picture tube ( window frame) 9.05 

7A720704 Bracket, bezel retaining ( mounts 

window and bezel assembly)   

37A12748 Bumper, rubber ( cabinet feet)   
16E720230 Cabinet, table model: red-brn 

mahogany; less window,mask and 

bezel ( 17T12CY)   

16K720716 Cabinet, table model: walnut; less 

window, mask & bezel ( 17T12WCY).. 

16K720231 Cabinet, table model: limed oak; 

less window, mask & bezel 

(17T12BCY)   

1K721910 Cable, a..tenna jumper assembly: 
26i" long; includes spade lugs 

and 2 150 ohm resistors ( jumper 

between UHF and VHF ant terminals 

when single ant is used)   .70 
42A720717 Clip, speed (mounts gasket & mask 

to bezel)   .05 

13K702667 Cloth, grille: mahogany color; 
7" x 7" (17T12CY)   .25 

13K702666 Cloth, grille: eggshell color; 

7" x 7" ( 17T12BCY)  

35K720714 Cloth, grille: walnut; 7" x 7" 

(17T12WCY)  

30K712361 Cord, line: with plug and interlock 
receptacle; 9 ft long  .95 

15C710789 Cover, cabinet bottom  2.05 

15B710068 Cover, picture tube rear ( on back 
cover)   65 

34C720956 Dial scale: brown, gold numerals 

(UHF channel indicator)   

32K720730 Gasket, picture tube: rubber 

(around picture tube front)  60 

36K722236 Knob, control: brown ( VHF channel 

selector)   1.45 

36C720252 Knob, control: brown ( contrast)  .65 
36B720250 Knob, control: brown ( fine tuning 

& volume)   .50 

36C720251 Knob, control: white, brown letter-

ing (tone)   .50 

36C720949 Knob, control: brown, gold letter-

ing ( UHF tuning) 
36B721980 Lever, selector ( UHF-VHF selector) . 80 

29A791608 Lug, spade ( on ant jumper 
cable)  doz . 15 

13D720621 Mask, picture tube  1.90 

33A722098 Name Plate ( UHF-VHF indicator)  .15 

5A791856 Rivet, shoulder ( line cord mtg)doz . 30 

3S7491 Screw, drive: . 060-32 x 3/16 pl 
rnd head; brass pltd ( name plate 

mtg)  doz . 15 

3K702664 Screw, machine: 8-32 x l decora-

tive, insulated head; bronze pltd 

(spkr mtg)(17T12CY, 17T12WCY).... . 10 

3K702665 Screw, machine: 8-32 x l decora-
tive, insulated head; brass pltd 

(spkr mtg)(17T12BCY)   . 10 

389694 Screw, machine: 1/4-20 x 1-1/2 pl 
hex head; cad pl ( chassis mtg)doz . 50 

43A722235 Spacer, pendant: fibre; gray ( be-

hind UHF-VHF selector lever) 

(17T12CY, 17T12WCY)   

43K72246 Sacer, pendant: fibre; buff color 

(behind UHF-VHF selector lever) 

(17T12BCY)  

61D720245 Window, picture tube  7.00 

List 
Price 

.10 

.05 

* * 

* * 

* * 

.30 

.25 

45 

.55 

.20 

.20 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

*Plus Federal Excise Tax At Current Rate 
**Prices Furnished Upon Request 
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MODEL 
NO. 

CHASSIS 
NO. 

PICTURE 
TUBE 

CABINET 
STYLE 

2763A 17B8 27" Rect. Consolette 

2764A 17B8 27" Rect. Consolette with Doors 

2765A 17B8 27" Rect. Television. AM-FM 
Radio and Phonograph 
Console Combination 

327T1 17B8 27" Rect. Table—Wrought Iron 
Legs 

—iegrffloill1111811111111111111111111L JUL 

PAGE 

1 
10 
4 
6 
3 

9,10 

SPECIFICATIONS 
OPERATING LINE VOLTAGE — 108 to 125 Volts 60 Cycle A.C. 

CHANNEL COVERAGE—VHF Channels 2 to 13 inclusive: UHF Channels 14 to 83 
with "Snap-in" adapter strips. 

I.F. VIDEO CARRIER 25.1 MC — I.F. SOUND CARRIER 20.6 MC. 

POWER CONSUMPTION — 235 Watts. 

AUDIO POWER OUTPUT — 1.5 Watts Undistorted — measured with standard load. 

LOUD SPEAKER — 10" P.M. Type using Alnico 5. 

VOICE COIL IMPEDANCE — 3.2 Ohms at 400 Cycles. 

PROTECTIVE FUSE. 

HIGH VOLTAGE — 18,000 Volts at 2nd Anode. 

OTHER ADVANTAGES ARE: ONE KNOB picture control — HIGH GAIN channel 
selector — R.F. STAGE on ALL channels — SNAP-IN COILS in tuner gives selection 
of VHF and UHF stations. — BALANCED 300 Ohm impedance input to tuner or 
72 Ohm unbalanced line — SYNCHROGUIDE A.F.C. reduces noise Interference 
in picture — DARK FLUORESCENT EYE SAVER picture tube — INTERCARRIER 
SOUND limits the drift to a minimum amount while locking the sound to the 
picture. — IMPROVED high voltage flyback circuit for BRIGHTER pictures and 
BETTER contrast — HIGH FIDELITY F.M. SOUND — INVERSE FEEDBACK for 
improved audio response — FOUR I.F. transformers for better SELECTIVITY and 
RESOLUTION — PLATE VOLTAGE REGULATION for smoother over-all perform-
ance — MODERATE TEMPERATURE RISE — CONVENIENT SERVICE ADJUST-
MENTS — ANTI-GLARE picture mask — SAFETY GLASS protection — HAND. 
RUBBED WOOD cabinets of many styles. APPROVED BY NATIONAL BOARD 

OF UNDERWRITERS. 

HIGH VOLTAGE WARNING 

Operation of this receiver with interlocked back cover removed involves a shock hazard from 
the receiver power supplies. Work on this receiver should not be attempted by anyone who is not 
thoroughly familiar with the precautions necessary when working on high voltage equipment. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves should be worn at all times when handling the cathode 
ra y tube. The tube should not be handled in the vicinity of any person not so equipped. When 
handling the cathode ray tube, always keep it away from the body. It is fitting and proper to re-

quest the customer and his children to leave the room during a Picture tube exchange. 
The cathode ray tube bulb, due to its large surface area and high vacuum contained within, 

is subjected to high air pressure. More than ordinary care is required to prevent shattering the tube. 

The large end of the bulb, particularly the rim of the viewing surface, must not be struck, scratched, 
or subjected to more than moderate pressure at any time. If the tube sticks or fails to slip smoothly 
into place during replacement, remove the tube and determine the cause of the trouble. 

DO NOT FORCE THE TUBE 
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PICTURE 
AND VOLUME 
CONTROL, OFF - ON SW. 

FRONT PANEL SERVICE CONTROLS 
(located under Muntz nameplate) 

HORIZONTAL HOLD: The horizontal hold control 
locks the horizontal oscillator to the frequency of the 
transmitted sync. pulse. Rotating the control clock-
wise the picture should fall out of sync. showing one 
vertical blanking bar. The picture should remain 
in horizontal sync. when rotating the H. hold control 
counter clockwise. (See horizontal A.F.C. Align-
ment, Page 4.1 

VERTICAL HOLD: The vertical hold control locks 
the vertical sweep with the transmitted sync. pulse. 
Set the vertical hold where the picture snaps into 
vertical lock. 

BRILLIANCE: Adjust the brilliance control in 
combination with the picture control for the most 
pleasing picture. Set the brilliance to a point where 
the picture control will give a dark black, a brilliant 
white, and varying degrees of grey. 

FRONT PANEL CONTROLS 

V. HOLD 

H.HPLD BRILPANCE  
OSC .ADJ 

CHANNEL 
SELECTOR 
FINE TUNING 

Figure No. 1 

REAR CHASSIS SERVICE CONTROLS 

VERTICAL LINEARITY AND VERTICAL SIZE: The 

Vertical linearity and Vertical size controls should be 

adjusted simultaneously to fill the picture mask 
vertically and in the proper proportions. The Ver-
tical Size controls picture heights and the Vertical 
linearity picture proportion. 

HORIZONTAL DRIVE: This control affects picture 
wfdth and horizontal linearity, particularly the left 

side of the picture. This control somewhat affects 
the horizontal A.F.C. alignment. See Page 4. The 
correct setting of the Drive trimmer is at the point 
where the drive line is eliminated. 

HORIZONTAL RANGE: See Horizontal A.F.C. 
Alignment (Page 4). 

REAR VIEW OF CHASSIS 
INTERLOCK 

• 
e 

ANT 

• 
VERT LIN VERT SIZE 

SPEAKER 

HORIZONTAL 
00 

RANGE DRIVE 

Figure No. 2 

PICTURE TUBE ADJUSTMENTS 
ADJUSTMENT OF ION TRAP 

To prevent serious damage to the picture tube the 
following method of adjustment should be used: 
Place the Ion Trap so that it is near the picture 
tube base socket, and adjust the Brilliance control 
80° counter-clockwise before turning set on. 

Turn set on and allow for normal warm-up time. 
Move the Ion Trap a short distance forward or 
backward at the same time rotating it until the point 
of optimum raster brightness is found. Reduce bril-
liance and reset ion trap for maximum screen bril-
liance. 

CAUTION: Keep brilliance control at low intensity 
until the ion trap is properly set. 

DO NOT at any time adjust the ion trap to correct 
for centering or a shadowed raster. (See focalizer 
adjustment). 

If the focus adjustment, centering lever, focalizer 
or deflection yoke are in any way readjusted or 
changed, the ion trap should again be readjusted 
for maximum brilliance. 

ALWAYS MAKE THE ION TRAP THE FIRST AND 
LAST ADJUSTMENT. 

FOCALIZER ADJUSTMENT 

The focalizer is used to center the picture with 
the best possible line detail. Adjustments are pro-
vided as shown in Fig. 3 or Fig. 4. 

The focalizer should be positioned as close to the 
deflection yoke as is consistent with good line detail 
and correct picture centering. 

CENTERING ADJUSTMENT 

Push deflection yoke forward on neck of tube 
against the flare (See deflection yoke adjustment). 
Centering Lever — Vertical movement of the lever 
shifts the picture horizontally; horizontal movement 
of the lever controls the vertical positioning. If pic-
ture is difficult to center or neck shadow is present, 
loosen and reposition focalizer. 

FOCUS ADJUSTMENT 

Focus is made by rotating the Focus Adjustment 
located on the focalizer assembly. Set the picture 
control to a normal picture and the Brilliance control 
to a slighty above average brightness. Rotate the 
focus adjustment until the picture is in sharp focus 
with the clearest line detail throughout the picture. 

MODELS 327T1, 2763A, 2764A 2765A, Ch. 17B8 

DEFLECTION YOKE ADJUSTMENT 

If picture is tilted, loosen the wing nut on the 
deflection yoke coil and slightly rotate the yoke 
coil until picture is straight. Before tightening the 
wing nut, make sure that the deflection yoke ,s 
moved as far forward as possible, otherwise corners 
of the raster may be shaded. See Centering Adjust-
ment. 

TOP VIEW OF CRT. ADJUSTMENTS 
STYLE No. 1 

Figure No. 3 

ADJ -HOR PLANE 

FOCALIZER 

TOP VIEW — C.R.T. ADJUSTMENTS 
STYLE NO 2 

RUBBER CUSHION TUBE BASE 

VERT. DEFLECTION 

YOKE ADJ. ION TRAP 

FOCAL ZER UNIT 

FOCUS ADJ 

HOR DEFL 

YOKE ADJ 

CENTERING LEVER 

Figure No. 4 

INDIVIDUAL CHANNEL ADJUSTMENT 
The tuner is completely and accurately aligned 

at the factory, however, for best performance it is 
necessary to touch up the oscillator coil tuning slug 
on each of the operating channels. 

The oscillator coil tuning slugs may be reached 
by removing the channel selector knob and the fine 
tuning knob. See Fig. 1. 

A. Turn the TV set on and allow a 10 minute 
warm-up period. 

B. Turn channel selector to an operating channel. 
Remove channel selector and fine tuning 
knobs. 

C. Set fine tuning control shaft to center of its 
range. 

D. Turn up volume control and picture control to 
a normal setting. 

E. Use a non-metallic screwdriver and adjust 
slug for most efficient compromise of both 
sound and picture. Repeat procedure for each 
operating channel. 

CAUTION: Do not screw slug past its thread 
limitations as it will drop into coil form. Always 
start by turning the adjusting slug in a counter-
clockwise direction. 

ADJUSTING THE HORIZONTAL A. F. C. IN THE HOME 
A receiver which requires horizontal sync. adjust-

ment may be corrected by following the procedure 
given below. 

Check to see if adjustment is necessary by rotat-
ing the H. hold control located under the MUNTZ 
nameplate. The picture should hold as follows: 

A. Fully counter-clockwise, the picture should re-
main in horizontal sync. 

B. Rotate the H. hold control fully clockwise and 
the picture should fall out of sync. showing one 
vertical bar (on weak signals up to 31/2 bars 
are acceptable). 

If the horizontal A.F.C. does not fill the above 
requirements the circuit needs readjusting. Before 
making these adjustments, try replacing the follow-
ing tubes V-14 HOR. AFC. & OSC. (6SN7), V-11 Sync. 
Separator ( 12AT7). 

A. Reset the horizontal range trimmer (Fig. 2) 
turn out from full "in" position. 

B. Tune in station and set picture control below a 
normal-contrast condition. 

C. Turn H. Hold control to a full clockwise position 
and adjust top slug of horizontal A.F.C. can (T6) 
See Fig. 20) until picture snaps into horizontal 
sync. with one bar. Rotating control counter-
clockwise picture should remain in sync. the H. 
Hold should normally be set 20 degrees counter-
clockwise from where the picture pulls into hor-
izontal sync. 

If the above conditions can not be met, the hor-

izontal A.F.C. circuit needs complete alignment. 
Follow instructions "Complete alignment of A.F.C." 
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RESISTANCE CHART 

All measurements taken from socket pins to points indicated by suffix number. (See Suffix Chart) 

SYM. TYPE FUNCTION 
PIN 
#1 

PIN 
#2 

PIN 
#3 

PIN 
#4 

PIN 
#5 

PIN 
#6 

PIN 
1,7 

PIN 

es 
PIN 
es 

PIN 
#10 - 

PIN 
#11 

PIN 
#I2 

V-3 6AU6 Sound I. F. 470K 0 0 .05 
2 

4 
1 

0 
82 

V-4 6T8 F.M. Det. & 1st L F. 600K 10K 600K 0 .05 0 0 4.7M 
2 

470K 

V-5 6W6 GT Audio Output Inf. 0 
2 

520 
2 

270 
1 

120K T. P. '05 
1 

0 

V-6 5U4 G L. V. Rect. Inf. ' 
• 3 
100 

. 
Inf 

1 

. 

35 
Inf 

. 

35 
Inf • 3 

100 

V-7 6CB6 1st L F. ernp. 857K 47 .05 0 
1 

680 
1 

680 
0 

V-8 6AU6 2nd I. F. Amp. 847 o .05 0 
1 

680 
1 

680 
82 

V-9 6AU6 3rd I. F. Amp. .4 0 .05 0 
1 

680 
1 

680 
120 

V-10 6CB6 Video Amp. 1.2M 
Contrast 
0 to 1.5K '05 0 

2 
5.6K 

0 Contrast 
0 to 1.5K 

V-11 12AT7 Sync. Separator 
1 

820K 
3.9M 0 0 0 

1 
22K 

22K 0 .05 

V-12 6AV5 GT Vert. Output 2.2M 0 
V. Line 
680 to 
3180 

Inf 
3 

800 
Inf .05 T. P. 

V-13 615 Vert. Ose. o .05 
V. Size 
1.8M to 
3.8M 

T. P. 
V. Hold 
2.7M to 
5.2M 

T. P. 0 0 

V-14 6SN7 GT Hor. AFC & Hor. Osc. 1.48M 

•• 

100K to 
150K 

H. Hold 

412 K 480K 
3 

74 
0 .05 o 

V-15 6CD6 G Hor. Output T. P. .05 100 T. P. 470K T. P. 0 14.2K 

V-16 1B3 GT H. V. Rect. - - - - - - - - 

V-17 6V3 Damper T. P. Inf Inf .05 0 Inf 2 Inf Inf 

V-18 27NP4 Kinescope o 22K - - - - - - - 
3 

0 
Brill. 
100K to 
150K 

.05 

'Remove V-6 from tube socket 

• • Disconnect Red lead from H. Hold control (340V Buss) 

VOLTAGE CHART 

SUFFIX CHART 

(Test Points for Neg. Lead of Meter) 

(No Suffix number indicates chassis ground.) 

Suffix No. 1 I45V Buss 

Suffix No. 2 280V Buss 

Suffix No. 3 340V Buss 

Set all controls to a counter clockwise position, short antenna connections, speaker plugged in. Line voltage set at 117 V. A.C. All 
measurements made to chassis ground. Readings are subject to a ± 20% variation. Readings taken with an R.C.A. V.T.V.M. 
Model 97A. 

SYM. TYPE FUNCTION 
PIN 
#1 

PIN 
#2 

PIN 
#3 

PIN 
#4 

PIN 
#5 

PIN 
es 

PIN 
#7 

PIN 
#8 

PIN 
#9 

PIN- 
#10 

PIN 
#11 

PIN 
#12 

V-3 6AU6 Sound I. F. 0 o 0 6.3 AC 260 145 .82 

V-4 6T8 F.M. Det. & 1st Audio - .4 - .8 - .4 0 6.3 AC 0 0 - .7 70 

V-5 6W6 Audio Output TP 0 220 240 125 TP 6.3 AC 145 

V-6 5U4 L.V. Rect. 355 Take at Yellow Lead of Power Transformer 

V-7 6CB6 1st I. F. Amp. - .52 .6 6.3 AC 0 115 115 0 

V-8 • 6AU6 2nd I. F. Amp. - .52 0 6.3 AC 0 120 120 .84 

V-9 6AU6 3rd I. F. Amp. 0 0 6.3 AC 0 140 120 1.4 

V-10 6CB6 Vidio Amp. 0 3.2 6.3 AC 0 230 145 3.2 

V-11 12AT7 Sync. Sep. 50 - 2 0 0 0 35 - .25 0 6.3 AC 

V-12 6AV5 Vert. Output 0 6.3 AC 32 0 340 0 0 145 

V-13 615 Vert. Oscillator 0 6.3 AC 80 0 - 23 0 0 0 

V-14 6SN7 Hor. A. F. C. & Ose. - 24 120 - 11 - 75 210 0 6.3 AC 0 

V-15 6CD6 Hor. Output TP 6.3 AC 12.5 TP - 16 TP 0 135 Do not measure cap voltage. 

V-16 1B3 H. V. Rect. Do not measure. 

V-17 6V3 Damper TP 0 0 6.3 AC 0 0 340 Do not measure cap voltage. 

V-18 27NP4 Kinescope o. 0 340 125 16.3 AC 

2nd Anode Vo lago 18 KV. Use a KV meter or V.T.V.M. with special High Voltage Probe. Se Contrast to maximum and Brightness 
Ici minimum and adjust Harz. Drive Trimmer to where the drive line just disappears. 

ALIGNMENT INSTRUCTIONS 
When observing the television receiver band pass 

characteristics on the scope, it is important to avoid 
distortion of the response curve which would occur 
when using an abnormal signal input from the 
sweep and marker generators. 

Always set the generator attenuator below the 
point where its output voltage starts to alter the 
shape of the response curve shown on the scope. 
This applies to both sweep and marker generators. 

VIDEO I. F. RESPONSE CURVE 

STEP 
No. 

SWEEP 
GENERATOR 
COUPLING 

SWEEP 
GENERATOR 
FREQUENCY 

MARKER 
GENERATOR 
FREQUENCY 

CHANNEL SCOPE 
CONNECTION 

ADJUSTMENT REMARKS 

1 High side thru un- 23 MC 20.6 MC A (L-6) Short antenna con-

2 grounded tube shield with a 22.6 MC Alignment B (Z-4) nections. Check re-
3 floating over V2(6J6) 10 MC 24.3 MC 2-13 test point C (Z-5) sponse curve with 

4 Osc-Mixer Tube Fig. 
8. 

Sweep 25.1 MC "E" Fig. 8 D (Z-6) 
Fig. 8 

Fig. 5 and touch up 
where necessary. 

SOUND I.F. AND 

DISCRIMINATOR ALIGNMENT 

STEP 
No. 

SWEEP 
GENERATOR 
COUPLING 

SWEEP 
GENERATOR 
FREQUENCY 

MARKER 
GENERATOR 
FREQUENCY 

CHANNEL SCOPE 
CONNECTIONS 

ADJUSTMENTS REMARKS 

5 
High side thru .1 
blocking condenser 
to Xtal (Y1). Low side 
to chassis ground. 

4.5 MC 
(100KC 
Sweep) 

4.5 MC 2_13 
Pin 2 of 

(6T8) V4, and 
chassis 
ground. 
Fig. 10 

F & H 
Fig. 8 

Remove C22 (4 mfd.-
50V. 'lytic) ground 
lead. Adjust for max. - 
symmetrical wave 
form. Fig. 9 Solder 
C-22 ground lead 
when completed. 

6 SAME SAME SAME SAME 
Test Point 
"T" Fig. 10 
and Chassis 

ground. 

G 
Fig. 8 

Adjust for 4.5 MC 
marker in center of 
symmetrical " S" 
curve Fig. 11. 

RF ALIGNMENT 

STEP 
NO. 

SWEEP 
GENERATOR 
COUPLING 

SWEEP 
GENERATOR 
FREQUENCY 
10 MC SWEEP 

MARKER 
GENERATOR 
FREQUENCY 

CHANNEL 
SCOPE 

CONNECTION ADJUSTMENT REMARKS 

57.50 
55.25 
59.75 

2 
Remove 1st IF 

61.25 Amp. V7. Check 
63.50 

65.75 3 with response 

69.50 
67.25 
71.75 

4 C2 Rear Ant, trim- 
mer - To bring up 
the video carrier 
side of response 

curve Fig. 6 with 
markers as shown. 
Consistent with 
proper band width 
and correct marker 

79.50 
77.25 
81.75 

5 

85.50 
. 8325 6 Across antenna ter- curve. C4 Center location, curve 

minals. An impe- 87.75 Plate trimmer- should have maxi-

7 
dance matching 
network is needed 177.50 175.25 

179.75 
7 Tuner AF 

Shifts the center of 
the response curve 

mum amplitude 
and flat top ap-

with some genera. test point in relation to the pearance. 181.25 
tors. Refer to your 
equipment instruc 
tions. 

183.50 
185.75 8 "N" Fig. 8 video and sound 

markers. C13 Front 
Grid Trimmer-Alter- 
nately with C4 for 

(Full skirt of re-

sponse curve will 
not be visible un-
less generator 

189.50 
187.25 
191.75 

9 

195.50 
193.25 

10 response curve sweep width ex-
197.75 with flat top ap- tends beyond 10 

201.50 
199.25 
203.75 

11 pearance and max- 
imum amplitude. 

MC.) 
Replace 1st IF. 

207.50 
205.25 
209.75 

12 
Amp. tube when 
alignment is cotn-

213 . 50 
. 21125 

215.75 
13 

pleted. C
-
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OSCILLATOR ALIGNMENT 

Figure No. 5 

STEP 
NO. 

SWEEP SWEEP MARKER 
GENERATOR GENERATOR GENERATOR CHANNEL 
COUPLING FREQUENCY FREQUENCY 

SCOPE 
CONNECTION 

ADJUSTMENT REMARKS 

Adjust to place 
sound and video 
markers as per 
Fig. 7. 

Alignment 
Individual Channel 
oscillator slugs 

If the oscillator 
seems to be off 
frequency approxi-
moldy, the same 
amount for a major-

e Use table and instructions in RF alignment chart. Test Point 
"E" Fig. 8 

Channels 2-13 in- 
clusive. 

fly of the channels, 
it is possible to 
correct them in one 
step, using adjust-
ment C4, Fig, 8. 
This is an all chan-
nel adjustment and 
should not be used 
for any individual 
channel. 

(15 

Liurr5 
' SOUND 

MARKER 

Figure No. 6 

RF TEST POINT 
'"-Ce 

0 ®L6 

ØC4 

0  

e 
C 2 

E IF TEST 

POINT 

ALIGNMENT POINTS 

TOP VIEW 

BENEATH 

CHASSIS 

G-ABOVE 

CHASSIS 

H 

BENEATH 

CHASSIS 

Figure No. 8 

Figure No. 7 Figure No. 11 

Figure No. 9 

Figure No. 10 

COMPLETE ALIGNMENT OF HORIZONTAL OSCILLATOR A. F. C. 

1. Tune in a known good signal (test pattern where 
possible) and adjust the contrast control well 
below an over-contrast condition. 

2. Turn both Horz. Osc. slugs out of coil can 
No. LO-0039 (T-6) as far as possible. 
Caution: For manufacturing convenience both 
of the oscillator adjustments are within the can 
No. LO-0039. If the Horz. Osc. slugs are turned 
too far in, a coupled condition is reached which 
is undesirable. 

3. Place jumper wire between terminals C and D 
of T-6. 

BENEATH CHASSIS 

POINT 

—I 10K 

TRANS. T6 

Figure No. 12 

4. Preset Horz. Range Trimmer 1/4 turn out from 
full "in" position. Turn Horz. Hold control fully 
clockwise. Through adjustment of top slug of 
T-6 cause the picture to sync. If necessary, re-
adjust Horz. Range Trimmer slightly in order to 
sync picture. 

5. With picture in sync., check picture width and 
linearity, adjusting Horz. Drive until a normal 
picture is obtained. 

6. Remove jumper between terminals C and D of 
T-6. Picture should remain in sync. If it does not, 
re-adjust Horz. Range Trimmer or top slug of T-6. 
IMPORTANT: The Oscilloscope used in the 
following adjustment must have a flat vertical 
amplifier response up to 500 K. C. or better or 
a false waveform will result. A scope with 
poor vertical response will show a perfect wave-
form as shown in Figure 12A but when checked 
against a good wide band oscilloscope, the 

waveform will be found to have considerable 
tilt. This is highly undesirable because the bot-
tom core is not adjusted properly, although we 
are led to believe it is. We stress the importance 
of a good Wide Band Scope such as the Sylvania 
Model 400 T.V. Oscilloscope or equivalent. 
Fig. 12 and 12A. 

7. Connect scope having a 5 mmf. condenser in 
series with the vertical lead to point C Fig. 12. 
Adjust bottom slug of T-6 until the broad and 
sharp peaks are of equal height (Fig. 12A) keep-
ing picture in sync at all times. If picture goes 

PEAKS EQUAL 

H. OSO. WAVEFORM 

Figure No. 12A 

out of sync. at any time repeat procedure under 
step 6. If the picture still goes out of sync., 
there is a defect in the Horz. control and A.F.C. 
circuit. Try a new 6SN7 tube before checking 
further. 
The above adjustment is very important to cor-
rect circuit operation. If the broad peak is lower 
than the sharp peak the noise immunity becomes 
poor, hence the osc. is not stabilized as well 
resulting in greater drift. If the broad peak is 
higher than the sharp peak, the oscillator be-
comes over-stabilized and double triggering can 
occur when the hold control approaches full 
clockwise position. REMOVE SCOPE. 

8. Set the Horz. Hold control to extreme clockwise 
position and adjust top slug of T-6 for one 
vertical blanking bar. Rotate Horz. Hold control 
fully counter-clockwise. Picture should remain 
in sync. 

C John F. Rider 



RESISTANCE OF COMPONENT PARTS NOT SHOWN ON SCHEMATIC DIAGRAM 

STN. 

T1 

T2 

T3A 

T3B 

T4 

Ts 

T6 

T7 

DESCRIPTION 

Audio Output Transformer 

PART NO. 

TO-0033 

RESISTANCE 

Primary   

Secondary   

OHMS 

305. 

.6 

Power Transformer TP-0021 Primary   

H.V. Secondary P.P.   

Fill. (Green to Green)   

Rect. Fill.   

.8 
70. 

.2 

.2 

Vertical Deflection Yoke 

Horizontal Deflection Yoke 

Vertical Output Transformer 

Vertical Blocking Transformer 

Horizontal Oscillator Coil 

LC-0061 

TO-0037 

TO-0035 

LO-0039 

Vertical Terminals (4 & 6)   

Horizontal Terminals (1 6 3)   

52.7 

18.7 

-± 10% 

10% 

Primary (Blue-Red)   

Secondary (Red-Yellow)   

740. 

7.2 

-± 20% 

-± 10% 

Primary (Red-Blue)   

Secondary (Yellow-Green) 

195. 

1110. 

-± 10% 

10% 

Terminals 

A - F   

C - D   

80. 

45. 

Horizontal Output Transformer TO-0036 Terminals 

1 - 2   

2 - 5   

6 - 7   

.606 

7.142 

10.48 

"I.- 10% 

-I- 10% 

-1- 10% 

L8 Filter Choke LC-0059-1 100. 15% 
- 10% 

L12 

L13 

L14 

1.15 

1.32 

Peaking Coil ( 105 uh) white LC-0057-2 6.5 

Peaking Coil (640 uh) brown LC-0057-3 20. 

Peaking Coil (240 uh) grey LC-0057-4 11. 

Peaking Coil (200 uh) yellow LC-0057-5 10. 

4.5 mc Trap Coil LC-0062 2. 

z2 Sound Take-off Coil 4.5 mc TO-0038 5. 

Z3 Ratio Detector LI-0046B Terminals 

1 - 2   

3 - 4   

4 - 5   

3 - 5   

3.8 

.25 

.s 

.9 

Z4 Second I.F. Coil L1-0042 Primary   

Secondary   

.3 

.3 

Zs Third I.F. Coil L1-0041 Primary   

Secondary   

.3 

.3 

Z6 Fourth I.F. Coil L1-0040 Primary   

Secondary   

.3 

.3 

Y1 
IN60 

Crystal 
CK706 

CX-0028 
CX-0030 

Use only Simpson Model 260 Meter or equivalent. These tests 
are not effective with a V.T.V.M. 

Forward Resistance (Use RX1 Scale.) Reject if below 30 ohms 
and above 250 ohms. 

Backward Resistance (Use RX10,000 Scale.) Reject ti below 
200 K ohms and above 2.5 megohms. 

The front to back ratio should be from approximately 1,000 to 
1.500 times in a good crystal. 

The resistance values of the crystal detector are approximately 
correct, but not in every instance. 

The best method of checking this component is by substitution 
during I.F. alignment. Establish an amplitude reference on the 
scope, disconnect one end of the crystal in question and place 
a new crystal in the circuit. By comparison in amplitude, 
determine the efficiency of the crystal in question. 

TUNER PR-0195-2 

CASCODE TUNER-STANDARD COIL 

TUNER MAINTENANCE 

The entire turret drum, with coils in place, may 
be removed from the tuner chassis by removing 
the 'prings at each end of the unit. This gives 
access to the components and tube sockets which 
are not accessible from the side of the tuner. 

CAUTION: The high frequencies used in television 
make it necessary that extreme care be exercised 
in handling or servicing tuners. Location and lead 
dress of components and wiring are very critical. 
At high frequencies, wiring leads tend to act as small 
inductances and stray capacities; consequently, any 
change made may appreciably alter the electrical 
characteristics of critical circuits. Parts location 
and ground connections should be maintained as 
originally made. When replacing components, it is 
important that they be replaced with parts of identi-
cal characteristics and physical size. 

If the oscillator slug is turned too far in a clockwise 
direction, control of the slug will be lost, as the slug 
will fall into the coil form. To recover the slug re-
move the coil from the drum assembly, move the 
slug retaining spring aside, tap the coil board in a 
way to move the slug forward. Reset the slug re-
taining spring. For alignment information see Page 
4, paragraph "Oscillator Alignment." 

TUBE REPLACEMENT 

Replacement of tubes (especially the 6J6 oscillator 
tube) may cause excessive change in frequency of 
tuner circuits. This is due to differences of inter-
electrode capacitances, unavoidable in the manu-
facture of tubes. When replacing a 6J6 tube, it is 
recommended that several tubes be tried in order 
to select a tube which will cause the least oscillator 
frequency shift. Doing so, will in most cases elimi-
nate the need for realignment of the tuner circuits. 

CLEANING AND LUBRICATION 

Dirty switch contacts prevent the passage of R.F. 
and detune the circuits. At certain high frequencies 
they even act as small rectifiers causing very un-
wanted conditions. It is VERY IMPORTANT that 
the switch contacts in the tuner be PERIODICALLY 
CLEANED AND LUBRICATED. Properly doing so 
reduces wear and gives lasting service to the sec-
ond most costly part in the TV chassis. 

Remove the bottom cover plate. Remove the 
drum retaining springs at either end of the tuner. 
The complete drum may now be removed from 
the chassis. 

Clean the coil board contacts and stator contacts 
with a lint free cloth. Lubricate with a pure sulphur-
free, mineral oil. Many wholesale TV stores mer-

chandise special contact lubricants that are sulphur-
free and easily stored in a repairman's kit. 

CAUTION: Switch contacts are brass, silver plated, 
and every care is exercised to preserve the silver 
plating. No abrasive should be used in cleaning 
contacts as some of the abrasive material may 
become imbedded in the silver and wear it away. 

MECHANICAL TROUBLES 

If mechanical parts are broken, it must be deter-
mined whether to repair or replace the unit. Re-
moval of the drum assembly was described in the 
paragraph "Tuner Maintenance." 

Erratic operation on any one channel requires 
checking the coil boards of that channel. To remove 
a coil board, insert a screwdriver between the coil 
retainer spring and the turret end plate. Press the 
blade away from the turret and lift the end of the 
coil upward and remove. Parts mounted on the 
reverse side of the coil board can then be examined 
and tested. Should excessive rosin from the solder-
ing connections be found on the coil board, clean 
away with care. Rosin causes high resistance leak-
age. A coil board may be returned to the drum 
assembly in the reverse manner in which it was 
removed. 

There are eleven contact springs located in the 
side of the tuner wall. A side view of a spring 
looks like a lobe or tear drop. With continued use 
the contact springs may become fatigued. If this 
is the case, adjust the lobe of the spring as required. 
Clean and lubricate with an approved contact fluid. 
Reassemble and check all channels. 

Noisy channel switching may be due to the detent 
spring roller not rotating on the detent plate. Lubri-
cate both surfaces with high vacuum grease. 

For microphonism produced by tapping the tubes 
or tuner chassis, or in case of intermittent video 
and sound, first replace the tubes. If trouble 
persists, look for loose connections; clean contact 
surfaces and lubricate as explained above. 

CIRCUIT OPERATION 

The R.F. Circuit employs a dual triode which is 
connected in cascode. The cascode amplifier cir-
cuit is a grounded-cathode stage followed by a 
grounded-grid stage. These two stages employ a 
new nine-pin miniature dual triode developed for 
use in VHF cascode circuits (6BQ7 or 6BZ7). Each 
triode section has a separate cathode, and the 
two units are electrically independent. To minimize 
interstage coupling, an internal shield is located 
between the two triode sections. This shield is con-
nected to Pin 9, and consequently Pin 9 is connected 
directly to the ground. This cascode circuit design 
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delivers several times the R.F. gain in comparison 
with the pentode circuit. Also the noise developed 
by the shielded triodes in the 6BQ7 tube is much 
less than in the pentode tube. Therefore the signal-
to-noise ratio is also much improved for the cas-
code circuit. 

A higher B+ voltage is used with the R.F. amplifier 
circuit than is used in the mixer-oscillator circuits. 
For this reason independent B+ feed leads are ex-
tended from the tuner, Fig. 14. 

TROUBLE SHOOTING 

Tube substitution is the first step. This is discussed 
in the paragraph on tube replacement on Page 5. 
The presence of oscillator grid voltage is very im-
portant. Lack of it indicates that the oscillator is 
not operating. Lack of voltage at test point N, when 
the oscillator is working, indicates trouble in the 
mixer circuit. 
The following RESISTANCE and VOLTAGE 

CHARTS will be helpful. Improper voltage or resist-
ance readings are indications of problems involved. 

RESISTANCE CHART 

NOTE: Follow instructions caiefully. — Channel Selector to Channel 13. — All 
controls counter-clockwise. — Line cord disconnected. -- Antenna disconnected. 
-- Speaker connected. ---- All measurements taken from socket pins to points 
indicated by suffix number. • See suffix Chart. For resistance readings of sockets 
V 1. V2, remove tubes and measure from socket pins to points indicated. The 
readings below have been taken with an R.C.A. VoltOhmist. (V.T.V.M.) 

•SUFFIX CHART 

(Test Points for Neg. Lead of Meter) 

No Suffix No.   Chassis Ground 

Suffix No. 1   I45V. Buss 

Suffix No. 2   280V. Buss 

SYM. TYPE FUNCTION 

PIN 

#1 

PIN 

#2 

PIN 

#3 

PIN 

#4 

PIN 

es 
PIN 

es 
PIN 

#.7 
PIN 

#8 
PIN 

es 

v- 1 _ 
V-2 

6BQ7 

616 

R. F. Amp. 

Osc.-Mixer 

Inf. 

10K' 

900 K 

80' 

o 
.05 

.05 

0 

0 

230K 

2500' 

10K 

260K 

0 

Inf. 0 

VOLTAGE CHART 

NOTE: Follow instructions carefully. Turn Channel Selector to Channel 13. Turn all service controls ( front and rear) counter-
clockwise. All measurements made to chassis ground. — Antenna terminals shorted. — Line voltage set at 117 V.A.C. Readings 
subject to a plus or minus 20°. variation. — The readings below taken with an R. C. A. VoltOhmyst. ( V. T. V. M.) Model 97A. 

SYM. TYPE FUNCTION 

PIN 

#1 

PIN 

#2 

PIN 

#3 

PIN 

#4 

PIN 

#5 

PIN 

#6 

PIN 

#7 

PIN 

#8 

PIN 

0 

V-1 

V-2 

6BQ7 

616 

R. F. Amp. 

Osc.-Mixer 

125 

90 

— .3 

140 

0 

6.3AC 

6.3AC 

o 
0 

— 4.5 

235 

— 5.5 

125 

0 

125 0 

TBI 

LIA 

TURRET SNITCH SITTING SELECTS 

COILS FOR CHANNELS DESIRED 

6BQ7 OR 6BZ7 
R F AMP 

VI 

R2 
411( L4 

.. 800 800 
7 

7-

R6 
L2C 

RIO 
ISE 

R.F. IEST 
PO NT 

6J6 
osc. I. MIXER 

R9 

C9 
lo 

V2 

Ell 
FINE 
TUNINC 

TUNER 

5 16 

Cli 
.53 

LT n.C15 
t 7 1000 

"CID 
800 Il 

11114 -11LA 

IHITE - FIL.  

* FEED THRU CAPACITORS - 800 

IM-BLU 
—MA-0P + 280 Y. 

Fig. 14 

7 

1-1 

C14 

cie 
800 

  PIN * 1 
OF VT 

___,wv480.18H-RED 
+140 V. 
A.C.C. 

PR-0195-2 
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PARTS LIST CASCODE TUNER PR-01 95-2 

The following list of parts can be identified 

TUNERS 
PR-0195-2 Cascode Tuner with Fine Tuning. 427/32" 

Shaft. 

COILS 
Mfr's. Our 

Sym. Description Part No. Part No. 

Antenna Coil—Chan. # 13 31F-533 LR-0073 
Antenna Coil—Chan. # I2 31F-532 LB-0072 
Antenna Coil—Chan. # 11 31F-531 LB-0071 
Antenna Coil—Chan #10 31F-530 LB-0070 

Antenna Coil—Chan. #9 31F-529 LB-0069 
Antenna Coil—Chan #8 31F-528 LB-0068 
Antenna Coil—Chan. #7 31F-527 LB-0067 
Antenna Coil—Chan. #6 31F-526 LB-0066 
Antenna Coil—Chan. #5 31F-525 LB-0065 
Antenna Coil—Chan #4 31F-524 LB-0064 
Antenna Coil—Chan. #3 31F-523 LB-0063 
Antenna Coil—Chan. #2 31F-522 LB-0062 

Mixer-Osc. Coil—Chan. # 13 31F-633 LO-0113 
Mixer-Osc. Coil—Chan. #12 31F-632 LO-0112 
Mixer-Osc. Coil—Chan. #11 31F-631 LO-0111 

Mixer-Osc. Coil—Chan. #10 31F-630 LO-0110 
Mixer-Osc. Coil—Chan. #9 31F-629 L0-0109 
Mixer-Osc. Coil—Chan. #8 31F-628 L0-0108 
Mixer-Osc. Coil—Chan. #7 31F-627 L0-0107 
Mixer-Osc. Coil—Chan. #6 31F-626 L0-0106 
Mixer-Osc. Coil—Chan. #5 31F-625 L0-0105 

Mixer-Osc. Coil—Chan. #4 31F-624 L0-0104 
Mixer-Osc. Coil—Chan. #3 31F-623 L0-0103 

Mixer-Osc. Coil—Chan. #2 31F-622 L0-0102 
L3 Choke—Cathode TU-2200 31B-629 LO-0055 

L4 Choke—Heater—P.F.  34A-546 LB-0036 
L5 Choke—Mixer Plate 31B-295 LO-0057 
LS Coil—I.F. Winding 31B-257 LI-0048 

L7 Choke—Heater—Osc.  34A-575 LO-0054 
L8 Choke—Mixer Shunt TU-2200».31B297 LO-0056 

L
I
A
 
-
 
L
I
B
 

Order coils for U.H.F. by channel number. 

RESISTORS 
Mfr's. Our 

Sym. Description Part No. Part No. 

RI 15K ohms, 10% 1/2 W 12A-004 RC-1502-18 
R2 47K ohms, 20% 1/2 W 12A-039 RC-4702-28 
R3 160K ohms, 5% 1/2 W 12A-167 RC-1603-58 

R4 100K ohms, 10% 1/2 W 12A-094 RC-1003-18 
R5 100K ohms, 5% 1/2 W 12A-166 RC-1003-58 

R6 1,500 ohms, 10% 1/2 W 12A-183 RC- 1500-18 

R7 10K ohms, 10% 1/2 W 12A-040 RC-1002-18 
R8 10K ohms, 10% 1/2 W 12A-040 RC- 1002-18 

R9 10K ohms, 10% 1/2 W 12A-040 RC-1002-18 
R10 15K ohms, 10% V2W 12A-004 RC.1502-18 

Sym. Description 

Shield—Bottom 

Screw, Mach. (#6-32 
x 1/4 " B.H. Sems) 

from the schematic diagram, Fig. No. 

MISCELLANEOUS 
Mfr's. 

Part No. 

31B-044 

9A-629-3 

Shield, Side Cover 31B-043 

Spring, Shaft Retaining 31B-030 

Spring, Detent 31B-005 

Roller, Detent 31B-106 

Drum & Shaft Ass'y. 
without coils AS-0416 

Nut—Trimmer Spring NT-0038 

Screw—Trimmer SC-0053 

Contact Brk't. Ass'y. AS-0434 

Tube Shield, (616) PR-0196 

Tube Shield, 

(6BQ7 6BZ7) 16S-004 PR-0197 

Spring—Fine Tuning 
Ground 31B-008 SP-0060 

14. 

Our 
Part No. 

MP-0461 

31B-203 

10E-401 

9A-410-7 

31B-278 

16S-006 

CAPACITORS 

C 1 Cap. Disc. 3.0 mmf. 
-± .25 mmf. CD8C 030C 

C2 Capacitor—Trimmer 31A-079 

03, 15 Capacitor Ceramic 
1,000 mmf. MIN. G.P. CD8 x 102Z CC-0100 

C4, 13 Capacitor—Trimmer 31A-056 CT-0011 

C5 Ceramic Capacitor 
(Stand Off) 13D-196 CC-0099 

C6 Cap. Disc. 1.5 mmf. 
20% CD8C 1R5M CC-0106 

C7, 8 Cap. Disc. 47 mmf. 
±- 10% N-1400 

C9 Capacitor Disc. 10 mmf. 
-± 10% N.P.O. CD1OC 100K CC-0102 

SC- 1051 

MP-0462 

SP-0053 

SP-0054 

SM-0197 

010 Cap. Disc. 5 mmf. 
-± 5% N.P.O. 

C11 Fine Tuning Assem. 
(PR-0195-2) 

C12 Cap. Disc. 6.8 mmf. 
-± .25 mmf. N.P.O. 

C14 Capacitor Ceramic 
120 mmf. 

016, 17, Ceramic Capacitor 
18, 19 (Feed Thru) 

Slug Tuning 
Spring, Coil Retainer 

CC-0107 

CT-0013 

CD8Q 470K CC-0103 

CD8U 0500 CC-0105 

31A066-98 

CD8C 6R8C 

13D-055 

13D-153 
31B-041 
31A-010 

AS-0437 

CC-0104 

CC-0101 

CC-0097 
IC-0020 
SP-0055 

UHF. 
(ULTRA HIGH FREQUENCY 

No modification is necessary to the MUNTZ TV 
17B8 chassis to receive U.H.F. signals. The insertion 
of the U.H.F. channel strip in an unused V.H.F. 
position in R.F. Tuner Turret is all that is needed. 
The U.H.F. strip is in two sections (as is the V.H.F. 
strip) which contains all the required components 
to complete the conversion to U.H.F. reception; no 
other tubes, parts or external connections are re-
quired. 

The short strip (Antenna) includes the antenna in-
put circuit and a 1st I.F. grid coil. The long strip 
(Osc) consists of the coils for the 1st I.F. plate, con-
verter grid and the Oscillator plus a crystal harmonic 
generator and its bias network. 

Figure No. 

Figure No. 16 

SCHEMATIC AND PICTORIAL 

ANTENNA STRIP (5 CONTACT) 
A—Antenna Coil 
B— RF Preselector 
C—Mixer R-F Coil 
D—Crystal (Mixer) 
E—UHF Coupling Loop 
F—First IF Coupling Coil 
G—Harmonic Selector 
H—Added ground contact to turret detent disc 
I—R.F. Choke 

In operation, the U.H.F. signal is fed into the 
antenna input coil and is coupled to the mixer cir-
cuit where it is mixed with an oscillator frequency 
(Harmonic of the fundamental oscillator frequency) 
to produce an I.F. frequency which falls in the 
spectrum between the two present V.H.F. television 
bands. This I.F. frequency is then coupled into the 
grid of the R.F. amplifier which in this case acts as 
a 1st I.F. amplifier. The amplified I.F. signal is then 
coupled into the mixer circuit where the fundamental 
oscillator frequency mixes with it to produce the 
regular I.F. frequency of the receiver. The functions 
of the receiver from this point on then are the same 
as for V.H.F. reception. 

15 

Figure No. 16A 

DIAGRAM OF UHF CHANNEL STRIPS 

OSCILLATOR-CONVERTER STRIP (6 CONTACT) 
J—Connecting pin between converter and Antenna 

Strips 
K—Crystal (Harmonic Generator) 
L—RF Coupling 
M—Converter Grid Coil 
N—Oscillator Coil 
0—Oscillator Slug 
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INSTALLING U.H.F. STRIPS 

Before installing U.H.F. channel coils, be sure that 
the letters stamped on the U.H.F. coils are the same 
as the letter stamped on the V.H.F. coils in the tuner. 
Each coil has the number of the channel it will 
receive and a letter following (ie..10Q) Channel 10 Q 
type coil. 

Therefore this tuner will use Q type coils. If the 
letter is an F, it will use F type U.H.F. or V.H.F. coils. 
(See Figure 13A.) 

Be sure the U.H.F. channel coil is stamped with 
the correct channel number for the U.H.F. station 
in operation in your area. 

Handle U.H.F. coils very carefully so the spacing 
between wires and components is not disturbed. 
Do not adjust screws adjacent to contacts on the 5 
contact antenna coil section. They are preset at 
the factory. 

1. Remove the unused V.H.F. channel strips. 

2. Insert long (Osc) strip in front section of tuner 
drum. 

3. Insert short (Antenna) strip in rear section of 
tuner drum. Be sure that pin in long strip makes 
secure contact. 

4. Turn on your MUNTZ TV set and rotate channel 
selector so that U.H.F. channel strip is in opera-
ting position. 

5. Rotate fine tuning control. If the best picture is 
not received at the center of fine tuning range, 
adjust oscillator slug. (See oscillator adj. section). 

6. Do not attempt to adjust individual coils in an-
tenna section, they are factory adjusted to give 
correct performance. 

VHF-UHF FREQUENCY ALLOCATIONS 

Chan. Frequency Video Audio Chan. Frequency Video Audio 
No. Band (Mc) Carrier Carrier No. Band (Mc) Carrier Carrier 

2 54-60 55.25 59.75 43 644-650 645.25 649.75 

3 60-66 61.25 65.75 44 650-656 651.25 655.75 

4 66-72 67.25 71.75 45 656-662 657.25 661.75 

5 76-82 77.25 81.75 46 662-668 663.25 667.75 

6 82-88 83.25 87.75 47 668-674 669.25 673.75 

7 174-180 175.25 179.75 48 674-680 675.25 679.75 

8 180-186 181.25 185.75 49 680-686 681.25 685.75 

9 186-192 187.25 191.75 50 686-692 687.25 691.75 

10 192-198 193.25 197.75 51 692-698 693.25 697.75 

11 198-204 199.25 203.75 52 698-704 699.25 703.75 

12 204-210 205.25 209.75 53 704-710 705.25 709.75 

13 210-216 211.25 215.75 54 710-716 711.25 715.75 

14 470-476 471.25 475.75 55 716-722 717.25 721.75 

15 476-482 477.25 481.75 56 722-728 723.25 727.75 

16 482-488 483.25 487.75 57 728-734 729.25 733.25 

17 488-494 489.25 493.75 58 734-740 735.25 739.75 

18 494-500 495.25 499.75 59 740-746 741.25 745.75 

19 500-506 501.25 505.75 60 746-752 747.25 751.75 

20 506-512 507.25 511.75 61 752-758 753.25 757.75 

21 512-518 513.25 517.75 62 758-764 759.25 763.75 

22 518-524 519.25 523.75 63 764-770 765.25 769.75 

23 524-530 525.25 529.75 64 770-776 771.25 775.75 

24 530-536 531.25 535.75 65 776-782 777.25 781.75 

25 536-542 537.25 541.75 66 782-788 783.25 787.75 

26 542-548 543.25 547.75 67 788-794 789.25 793.75 

27 548-554 549.25 553.75 68 794-800 795.25 799.75 

28 554-560 555.25 559.75 69 800-806 801.25 805.75 

29 560-566 561.25 565.75 70 806-812 807.25 811.75 

30 566-572 567.25 571.75 71 812-818 813.25 817.75 

31 572-578 573.25 577.75 72 818-824 819.25 823.75 

32 578-584 579.25 583.75 73 824-830 825.25 829.75 

33 584-590 585.25 589.75 74 830-836 831.25 835.75 

34 590-596 591.25 595.75 75 836-842 837.25 841.75 

35 596-602 597.25 601.75 76 842-848 843.25 847.75 

36 602-608 603.25 607.75 77 848-854 849.25 853.75 

37 608-614 609.25 613.75 78 854-860 855.25 859.75 

38 614-620 615.25 619.75 79 860-866 861.25 865.75 

39 620-626 621.25 625.75 80 866-872 867.25 871.75 

40 626-632 627.25 631.75 81 872-878 873.25 877.75 

41 632-638 633.25 637.75 82 878-884 879.25 883.75 

42 638-644 639.25 643.75 83 884-890 885.25 889.75 

PRODUCTION CHANGES 
The following tabulation furnishes complete details on changes which occurred during receiver produc-

tion. The receivers incorporating these changes are identified by a RUN NUMBER stamped on rear 

surface of chassis, immediately following the chassis serial number. INITIAL PRODUCTION CARRIED 
NO RUN NUMBER. Run No. 1 was not used. 

RUN 
NUMBERS DESCRIPTION OF CHANGE 

NO RUN Vertical Oscillator and Vertical Output 
NUMBER Circuit used in Initial Production. 

Figure No. 17 

NO RUN The Following Change was incorporated 
NUMBER to meet a U.L. requirement. 

1. The 5. ampere 250 volt fuse in the 
primary of the power transformer was 
deleted. 

2. The 1/2 ampere 250 volt fuse was placed 
in series with the 340 volt buss, to the 
plate of the 6V3 damper tube and the 
screen grid of the 6CD6 Horizontal Out-
put Tube. 

NO RUN 
NUMBER 

The following change was made to allow 

for the use of various makes of 6CD6 
tubes. The two replacements must be 
made simultaneously. 

1. Capacitor C68 was changed from .01 
mf. ± 20% 600 volts, to .022 mf. ± 20% 
600 volts. 

2. Resistors R66 and R71 were changed 

from 100K -+- 10% 1/2 watt and 82K -±- 
10% 1 watt to 82K -± 10% 1 watt and 

68K -± 10% 1 watt respectively, as 
shown on schematic. 

RUN 
NUMBERS DESCRIPTION OF CHANGE 

NO RUN The following changes were made to min-
NUMBER imize component failure. 

1. Capacitor C60 was changed from a 

Mica 68 mmf. ± 10% 500 volts to a 
Mica 68 mmf. ± 10% 1000 volts. 

2. Capacitor C64 was changed from a 
tubular ceramic Durez insulated 1000 
mmf. ± 20% 500 volts to a tubular 
ceramic 1000 mmf. ±- 20% 1000 volts. 

3. Capacitor C62 was changed from a 

tubular ceramic 180 mmf. ± 10% 500 
volts negative temperature co-efficient 
330 to a tubular ceramic Durez insu-

lated 180 mmf. L4.1 10% 500 volts neg-
ative temperature co-efficient 330. 

NO RUN 
NUMBER 

Anti Pin Cushion Magnets. In initial pro-
duction, two anti pin cushion magnets 
were used to compensate for bowing of 
the raster, due to the cosine deflection 
yoke being used. The magnets were 
mounted on flanges attached to the de-
flection yoke collar. Engineering ad-
vancement in yoke design has eliminated 
the need for such magnets. 

NO RUN 
NUMBER 

Vertical Pulse In Audio Output. In initial 
production "buzz" may be heard in the 
audio output due to pulse radiation of the 
vertical output Circuit. Placing a metal 

shield (Muntz Part No. MP-0487) between 

the 6AV5GT Vertical Output tube and the 
6W6GT Audio Output Tube will reduce 

the pulse pick-up and the buzz will be 
inaudible. 

RUN 
NUMBER 
2 

Relocation of the Vertical Circuits to elim-

inate the possibility of vertical pulses 
being found in the audio output. Models 
previous to Run Number 2 used the tube 
layout on following page 
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6J6 

6801 
68Z1 

6C86 
6AU6 

618 

6AU6 
6C86 

1201 

618GT 

6A)15GT 6J5 8SWIGT 6CD6G 
Figure No. 18 

5U4G 

1B3GT 

6V3 

RUN 
NUMBERS DESCRIPTION OF CHANGE 

RUN 
NUMBER 
3 

The 1/2 Amp. 250 Volt Fuse (FU-0002-2) 
has been deleted from the 17B8 chassis 
and a 5 Amp. "Slo-Blo" Fuse (FU-0005-2) 
has been inserted in the primary circuit 
of the power transformer. 

RUN 
NUMBER 
4 

1. To reduce the effect of the contrast 
control on the sound I.F. circuit; con-
denser C71 has been added from the 
cathode of the Video Amplifier to 
ground. C71 Capacitor, Tub. Cer. Durez 

270 mmf. 20% 500 volt. 

2. In addition to the above, a wiring 
change has been made. The wiring of 
electrolytic condensers C26A and 

C29A has been transposed. Doing so 
has reduced the coupling effect be-
tween sections of thé condensers. 

RUN 
NUMBER 
5 

To reduce the possibility of corona and 
arcing, of the 1B3GT high voltage rectifier 
tube socket assembly, the following parts 
have been changed. 

Old Part No. 

SO-0047 

None used 
IN-0102 

WF-0030 

Description 

H.V. Socket and Corona 
Ring Assembly 

Cover, H. V. Tube Socket 
Insulator, H.V. Socket 
Mounting 

Washer, Corona Shield 
Insulator 

New Part No. 

JO-0030 
IN-0098 

SO-0042 

WF-0030-1 

Note: The above new parts comprising the 1B3GT 

Tube Socket assembly are not interchange-

able with those used in the 17B8 chassis 

below Run #5. 

RUN 1. To improve the stability of the Hori-
NUMBER zontal A.F.C. circuit, Condenser, C-63 
6 has been changed to a moulded paper 

condenser. 

RUN 
NUMBERS DESCRIPTION OF CHANGE 

C-63 Capacitor Tubular Paper Moulded 
—.01 Mfd.-20% 600V—CPM-0101. 

2. For better isolation of the Tuner from 
the I.F. Circuits, a 4700 ohm Resistor 
(R-10) has been added in series with 
the (white) AGC lead to the tuner. This 
resistor is located on the I.F. Panel 
Assembly. 

R-10 Resistor-4700 ohms-10% 1/2 W 
RC-4701-18. 

RUN 
NUMBER 

To comply with an underwriter Labra-
tory request, the interlock wiring assembly 
has been changed. Previous to RUN 7 a 
dual capacitor (2 x .01mf G.M.V. 500V.) 

Part No. CC-0096 was used across the A.C. 
input of the inter lock socket. 

INTERESTING NOTES 

ALL 
CHASSIS 

1788 

The value of R54 will vary in early pro-

duction models in accordance with the 
scan of the yoke used. A 1/2 watt resistor 
varying from 1.2 meg. to 2.2 meg., depend-
ent upon the vertical size, may be used. 

The deflection yoke has now been stand-
ardized, and for that reason, a 1.8 meg. It-

10% 1/2 watt carbon resistor is now used at 
R54, see schematic diagram. 

ALL To minimize neck shadow at the left side 

CHASSIS of the picture and to correct centering of 
1188 the picture, the 27 ohm, 2 watt resistor (R81) 

connected to terminals #5 and #6 of the 
horizontal output transformer (TO-0036) 
should be lowered in value. A 120 ohm 
1/2 watt resistor connected in parallel with 

the 27 ohm resistor is recommended as 
this reduces the value of the resistance to 
approximately 22 ohms. However, the 
value of the resistor may be varied in ac-

cordance with the centering and shadow 

problem. 

CAUTION: Before varying the resistance 
value of the 27 ohm resistor, 
check to see that all adjust-
ments are properly completed 
along the neck of the CRT. 

OSCILLOGRAMS 
To obtain a close approximation of the wave 

forms and peak to peak voltages as shown, the 
receiver should be connected to 117 volt AC line 
and the contrast control set for 40 volts peak to peak 
at the cathode of the picture tube. Any scope may 
be calibrated to read peak to peak voltages by 
applying a 60 cycle voltage (of known RMS value) 
to the vertical input. The peak to peak amplitude 
of the sine wave seen on the scope is equal to 2.83 
times its RMS value. The 6.3 volt AC filament can 
be used for this purpose. 6.3 times 2.82 17.8. This 
voltage may be used as a reference voltage to 
calibrate the scope. 

1/1 114 l'\i'l/M11/1/1L\,1 51V 
30 

Plesemeeseollottlibeeerimeene_i___ 

51V 

775", 

1. PIN #1 VIDEO AMP ilmtveme—whiele 
20V 

1441104 39 •%-
20V 

775-'-

3. PIN #2 SYNC SEPARATOR 

I 
25V 

4141\liU 36 
rimodwomikowedwegme» 

2V 

7875%, 
low _t_ 

5. #3 VERTICAL INTEGRATOR 

The wave forms and voltages are subject to varia-

tions due to the response of the scope used and parts 
tolerances. 

Caution: No reading should be attempted with 

the scope at pin #5 of the 6AV5 Vertical Output 
tube due to the high pulse voltage present. Wave 
form # 10 is indicative of the vertical output. 

All wave forms were taken with a Model No. 400 
Sylvania Oscilloscope and peak to peak voltages 
calibrated as detailed aboye. 
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OSCILLOGRAMS (Continued) 

t  z/ 30V K 36% 
. PIN #3 VERT. OSC. 9. PIN #1 VERT. OUTPUT 

90V 
30% 

—1-20 v 
78175% 

10. YELLOW LEAD VERT. 11. PIN #1 HORIZ. AFC & OSC. 

OUTPUT TRANS. 

qov. 
ir r 7875% 

12. PIN #5 H. AFC & OSC. 

(100v 
7875% 

I 810V. 

7875% 

13. PIN #4 H. AFC & OSC. 

/*/*/ 7--T-Hv o7o5d 

14. C OF AFC CAN 15. D OF AFC CAN 

-7-- 
30V 
7875% 

4/J / 80V 
78175 1- 

16. RANGE TRIMMER 17. DRIVE TRIMMER 

TUBE LAYOUT AND SIGNAL PATH CHART 
The signal path chart provided is to assist the Serviceman in isolating a particular trouble in the 
easiest and fastest way possible. As an example; the receiver under test has picture and no audio. 
A quick look at the audio signal will tell you immediately that the trouble lies somewhere between 
V-4 and the speaker. 
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OPERATION AND SERVICE DATA 
C34 - 

Sc OSC 
,1350 MC 

RADIO CHASSIS-8FM34 

ANTENNA 

(A) Broadcast Band: A highly selective loop an-
tenna is provided for broadcast reception. The loop 
antenna will give excellent results in most locations. 
In unfavorable locations where distant reception is 
required a well constructed outdoor antenna about 
fifty feet long may be used. The antenna should be 
connected to the antenna terminal strip at the rear 
of the chassis marked "A." 

(B) F-M Band: A built-in antenna is provided at 
the rear of the cabinet, and connected to the an-
tenna strip F-M terminal posts for F-M reception. 

Although the receiver will operate without a 
ground connection in most locations, a good ground 
will often reduce noise pickup on the broadcast 
band in noisy locations. A good ground connection 
can be made by connecting to a pipe driven into the 
ground. The ground wire from the clamp should be 
connected to the antenna strip terminal post marked 
"G" at the rear of the chassis. 

CONTROLS 

(A) On-Off switch and Volume Control: This con-
trol knob marked "VOLUME" combines the line on-
off switch and volume control. 

(B) Tone Control: This control knob marked 
"TONE" when turned to the right (clockwise) pro-
duces a deep bass effect, while rotation to the left 
(counter-clockwise) produces a more brilliant treble 
tone. Various shading between the extremes may be 
obtained at intermediate settings of the control. 

(C) Band Selector Switch: This three position con-
trol knob is provided with a dot marker for designat-
ing the proper position in selecting the frequency 
band desired, and also connects the "Phono" pickup 
into the circuit for use of the record changer. The 
extreme left hand position marked "F-M" designates 
the "F-M" band. The second position marked "A-M" 
selects the "Broadcast" band. The third position 
marked "Phono" selects the "Phonograph" position. 

(D) Tuning Control. This control marked "Tuning" 
selects the desired F-M or Broadcast station, the fre-
quency of which is indicated by the dial pointer. 

OPERATION 

F-M Band-Set the Selector Switch to "F-M" Posi-
tion. Turn the Volume control knob to the right; a 
click will be heard indicating that power is being 
delivered to your receiver. Allow about 30 seconds 
for the tubes to warm up. Advance the volume by 
turning the Volume control knob to the right. Turn 
the Tuning control knob slowly so that the dial 

pointer indicates the frequency in megacycles of 
the desired F-M station on the upper scale of the dial 
marked FREQUENCY MODULATION. The F-M band 
is ultra-high frequency and necessitates slow pre-
cision tuning. Rotate the Tuning knob back and forth 
in tuning in the desired F-M station. Tune for best 
sound quality and minimum hiss. When stations are 
properly tuned, reception on this band should be 
clear and free from hiss or disturbing noise. If this 
is not the case check your antenna installation or 
cabinet antenna connections. Adjust the volume by 
turning the Volume control knob to the left or right 
to suit the listener. NEVER REDUCE THE VOLUME 
BY DETUNING-ALWAYS USE THE VOLUME CON-
TROL KNOB. The tone control knob may be used 
to adjust the quality of reproduction to suit individual 
preferences, or to compensate for defects in room 
acoustics. 

BROADCAST BAND - TURN' THE BAND SELEC-
TOR SWITCH TO THE "BC" POSITION. Turn the 
Tuning control knob slowly so that the dial pointer 
indicates the frequency of the desired station on the 
lower portion of the dial scale marked STANDARD 
BROADCAST. Then tuile carefully for best and clear-
est reception. Adjust the Volume and Tone control 
knobs to suit the listener. High pitched noises such 
as those caused by electrical interference will be 
reduced when the tone control knob is turned to the 
right or bass position. 

PHONOGRAPH-SET THE SELECTOR SWITCH 
TO THE "PHONO" POSITION. Open the automatic 
record changer compartment and follow the instruc-
tions on Page i2-. Adjust the Volume and Tone con-
trol knobs to suit the listener. 

LINE VOLTAGE 

This receiver is designed for operation on 105-125 
Volts; 60 Cycles, Alternating Current (AC) only. 
POWER CONSUMPTION INCLUDING RECORD 
CHANGER: 115 Watts. 

TUBES 

The Tubes used, and their functions, are as follows: 

12AT7 

6BE6 
6BA6 
6BA6 
6AL5 
6AV6 
6V6GT 
5Y3GT 

R-F Amplifier and Mixer (F-M) 
A-M Converter and F-M Oscillator 
1st I-F Amplifier (A-M & F-M) 
2nd I-F Amplifier (F-M) 
F-M Detector 
A-M Detector, A.V.C. and Audio Amp. 
Beam Power Amplifier 

Rectifier 

For the placement of these tubes, refer to the 
diagram. 

Muntz TV 
Part Number Description Garod Number 

C) LI -9001 AM - I.F. Transformer (C-1.445-3) 
C) LO -9001 BC - Oscillator Coil (C-1.436-2) 
C) LI -9002 FM - I.F. Transformer (C-1.446-2) 
(l) LI -9003 FM - I.F. Transformer (C-1.446-3) 
C) LI -9004 Ratio Detector Transformer 

Can Height 21/2" (C-1.524) 
LI -9004 Ratio Detector Transformer 

Can Height 11 5/1 6" (C-1.542-1) 
Filament Choke  (B-1.501) 
RF Choke - RF Plate  (B-1.512) 
RF Choke - Osc. Cathode..(B-1.535-1) 
RF Choke - RF Cathode (B-1.535-2) 
FM Oscillator Coil  (B-1.538) 
FM - RF Grid Coil (B-1.539) 
BC Loop Antenna  (D-1.540) 
Modulator Plate Choke (B-1.536-1) 
Parasitic Suppressor  (B-1.536-2) 
Variable Condenser  (C-2.222) 
Volume Control & Switch (C-8.201-11) 
Tone Control  (C-8.201-12) 
Output Transformer  (C-9.241-3) 
Power Transformer  (D-9.248) 

® LC -9001 
(-i) LC -9002 

LC -9003 
C) LC -9004 
C) LO -9002 
C) LR -9001 
C) AN -9001 
@ LC -9005 
C) LC -9006 

CV -9001 
@ VC -9001 

@(A) VC -9002 
© TO -9001 
C) TP -9001 

FM OSC 
.08 FmC 

C30 -• 
SC 160451(13 

1300 KC 

C 
FM SF 
eos selc 

.0 

F.55 

o 
01.4C 

13 

e 
.0 INC 

TUBE AND ADJUSTMENT LOCATION DIAGRAM 

ALIGNMENT CHART 

SUP 
CIRCUIT 
ALIGUI) 

RIKSIVIR 
DIAL AT 

SIGNAL GENLIATOR MITER 
ADJUST 

MITTS 
INDICATION 

TTPI IBM. TTPS CONVICTIONS CONVICTIONS 

1 B.C.I.F. 
B.C. Band 
Man. freq. 

A.M. 
455 KC 
30% Mod. 

Rear B.C. Section Of 
Variable Condenser 

Output Across Voice Coil 
Top à Bot. 
Of T4 à TS 

Max. 
Output 

Preferred 
Method 

2 
P.M. 

I.P. 

P.M. Band 

Max. Freq. 

F.M. 
10.7 MC. 
30% lad. 

Sigh Side Through 

.005 MF. (Approx.) Cap 

Pin 7 Of 12171 

Output Across Voice Coil Top à Bot. 

Of Ti à T2; 

Sot. of 73 

Man. 

Alternate 
Method 

2 
B.F. or A.M. 

10.7 MC. 
Unnod. 

D.C. 
V.T.V.M. 

Negative To Pin 7 Of 
PALS; Positive 'lb Ground 

Max. 
Deflection 

Preferred I10.7 
Method 

3 
F.M. 

Det. 

S.M. Band 

Ma r. Freq. 

F.M. 
MC. 

30% lad. 
Output Across Voice Coil 

Top 

Of 

73 

Max. 
Output 

termite 
Method 

9 
R.F. or A.M. 

10.7 MC. 
Unnod. 

D.C. 
V.T.V.M. 

Neg. Tb Junction Of 8.21 
Resistor At PALS; Pos. TO 
Junction Of 115 à Cl?. 

Lero Between 
Tro Opposite 

Polarity Psalm 

Preferred 
Method 

4 

00C. 

P.M. Band 

Mix. Freq. 

F.M. 
114.5 MC. 
30% Mod. 

Bach Side Of Gen. 

Output Through 

150 OMM Resistor 

TO P.M. Ant. Terminals 

Output Across Voice Co ilP.N. 
Trimmer 
On Top 

Center Of 
Var. Cond. 

(C11) 

Max. 
Output 

Alternate 
Method 

4 
. .a4 -"-.P 

Method 
5 

or  R.P. A.M. 
108.5 MC. 
Unnod. 

D.C. 
V.T.V.M. 

Negative Tb Pin 7 Of 
PALS; Positive To Ground 

Max. 
Deflection 

P.M. 

I.P. 

P.M. Band 

105 MC. 

P.M. 
105 MC. 
3071 lad. 

Across Voice Coil Trimmer 
At Rear 411 
Var. Cond. 

4C10) 

Max. 
Output 

irters- iWo 
Method 

5 
14.P. or A.M. 

105 NC. 
Unnod. 

D.C. 
V.T.V.M. 

Negative To Pin 7 Of 
PALS; Positive Tb Ground 

May. 
Deflection 

4 
B.C. 
OBC. 

B.C. Band 
Max. Freq. 

A.M. 
1050 w. 
30% Mod. 

B.C. Section Of 
Variable Condenser 

Output Across Voice Coil 
Trimmer At 

Front Of Var. 
Cond. (C34). 

Max. 

7 
B.C. 
1.1. 

B.C. Band 
1500 EC. 

A.M. 
1500 KC. 
30% lad. 

Bach Side Of Gen. Output Tb 
2 Or 3-Turn Loop ( 1 Foot Dia.) 

Several Feet Prom Ant. 
Output Across Voice Coil 

B.C. Trin, At 
Isar Of Var. 
Cond. (C34). 

Output 

Notes: 
1-Turn Volume Control Fully Clockwise. 
2-Maintain Signal Input Low Enough To Have Less Than 2 Volts Across Meters. 
3-Unless Otherwise Noted, Connect Low Side Of Signal Generator to Cha-ssis. 
4-Unless Otherwise Noted, Set Variable Condenser To Minimum Capacity (Max. Freq.) 
5-Use Proper Tool For Small I.F. Trans. Adjustments - I.E., . 150 Dia. Bakelite With Blade .075 Thick. 
6-Maintain 60 Cycle Line Voltage At Approx. 117 Volts. 

PARTS LIST 

Mturtz TV 
Part Number 

LC -9007 
C) SW-9001 

SK -0014 
@ CC -9001 

CE -9001 

QI) CE -9002 
@ CT -9001 

Description Gcrrod Number 
Filter Choke  (C-9.255) 
Band-Switch  (C-8.228) 
10" Speaker   
Dual Shielded Ceramic 
Capacitor  (B-4.125-1) 

Dry Electrolytic Capacitor 
Unit  (C-5.421-7) 

Electrolytic Capacitor  (C-5.430) 
Ceramic Trimmer .7 to 
3.5 mmf  (B-4.118) 

AN -9002 Cabinet Antenna for FM  

MISCELLANEOUS PARTS 
DG -0025 Dial Glass (AM - FM)  
ES -0029 Escutcheon - Radio  
KB -0034 
KB -0035 
FB -0009 
PL -0005 
PL -0025 
PL -0026 
RB -0040 

Knob Tuning, Tone & Volume  
Knob, Band Switch   
Background - Dial Scale  
Plug - Phono  
Plug - Min. Connector  
Plug - Speaker Connector  
Strip - Dial Glass  
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V 

FM-IRE 

&MIXER 

I2AT 7 
130V. 

T 2 

FM - LF 

FM SINGLE WIRE 
ANTENNA 

FIP DIPOLE 
ANTENNA 

27 

R29 IS 

PART OF 

ITEM GI 

SECTION 2 

REAR WAFER 

R2 IS 
PORT OF 
ITEM 632 

T I 

FM 

O 

CI3A C1313 

§ 27 § R8 

•700 • 70K 

130V. 

2 68E6 

C32 
5 C33 

.02 
2 00Y 

Radio Chassis-8FM34 

V 2 

1ST FM- AM 

IF AMP 

68A6 ií 

LOA 

29 

47 

R1C1 

33K 
IS 

232 \ 
\ 

SECTION 2 
FRONT WAFER 

OPERATION AND SERVICE DATA 

SECTION r 
FRONT WAFER 

SECTION I 

REAR WAFER 

VO 
2110 2ND FM 

F AMP 

6806 260V. 

C.9A C198 

vOL 
CON 

1e9 

° C2S1_ 

22T 

R2C. 
,54 

_LOS , 200, 

275v 29S 

2.0-7: T7:0vT 

To 
T 

RIT 

e 
qEctIEIER 

5Y3 

BAND-SWITCH POSITIONS 

Counter Clockwise    FM (87.5-108.5MC) 
Center AM (540 - 1650KC) 
Clockwise Phono. 

04 

FM 

DETECTOR 

6AL5 

V6 

POWER 
AMPLIFIER 
6V6GT 

W 
1137 
5.6e 

 eiVV\•— •  

T7 
pov,ER 

TRANS  

û   g cum" _I_ 
5061 -  

0 

7 

,60v 

4 

C28 
1MFO 
50 V 

EST 
POINT 

T6 
OUTPUT 
TRANS. 

BAND-SWITCH IN FM POSITION. 

226 

R27 

8 2K 

P.ONO. 
SOCKET 

ON -OFF SWITCH 

GANGED TO 

VOLuME CONTROL 

LOUD 
SPEAXER 

60 CYCLES 
AC ONLY 

K_ _ Kilohms 
M -: Megohms AM-I.F 455KC 

All Condensers Shown In MMF. 
All Condensers 500V. Except As Shown. 
All Resistors 1/2 Watt Except As Shown. 

AUTOMATIC RECORD CHANGER 

VM MODEL 950 

PREPARING FOR OPERATION 

SHIPPING BOLTS: Before placing in operation, 
the player must be floated freely on the mounting 
springs. During shipment, the mechanism is secured 
by means of two shipping bolts. To float the changer, 
remove the turntable by lifting it straight up the 
spindle. Turn the two shipping bolts in a clockwise 
direction as far as they will go and replace the turn-
table. Before the turntable can be fully seated, the 
idler wheel must be gently pushed back out of the 
way to prevent damage to the rubber tire. 
LEVELING RECORD CHANGER: It is essential to 

have the record changer absolutely level. Use a 
torpedo or similar type level on the record changer 
baseplate. Use adequate shims to level the record 
changer pan or radio combination cabinet to achieve 
perfect level. 

OPERATION 
Loading-

1. Pull straight upon record support knob until 
record support clears spindle. Swing record support 
to the left until pin in shaft drops into locating 
groove. 

2. Changer will automatically play ten - 12" 
either standard or long-play records, twelve - 10" 
either standard or long-play records, any assortment 

I. Pull straight up on record support knob until 
of ten-12" and 10" records intermixed, or twelve 
- 7" long-play or fine-groove records. 
NOTE: Standard, fine-groove, and long-play rec-

ords cannot be intermixed. Motor speed control knob 
must be reset for each type of recording. 

3. Place records on spindle and lower to off-set 
shelf. Hold records level and replace record support 
over spindle. 

To Play Standard Recordings-
1. Motor speed control knob must be in the "78" 

position. 
2. To start, turn changer control knob to "Rej." 

and release. Changer will operate automatically 
until the last record has been played. Pickup arm 
returns to rest and the changer control knob to the 
"Off" position. Changer automatically stops. 
To Play Long-Play (33 1/3 RPM) Records-

1. Motor speed control knob must be in the "33" 
position. 
To Play Fine-Groove (45 RPM) Records-

1. Motor speed control knob must be in the "45" 
position. 

2. These records are manufactured with a 11/2 " 
spindle hole. It is essential that a record adapter be 
inserted into each 45 RPM record to be played. This 
is necessary to reduce the spindle hole to conven-
tional size. 
REJECTING: To reject a record at any time while 

changer is operating, turn changer control knob to 
' Rej." and release. 
STOPPING: To turn off changer before automatic 

shut-off, turn changer control knob to 'Off." Lift 
pickup arm and place on rest. 

UNLOADING: Lift the record support and swing to 
the left until pin on shaft drops into locating groove. 
Lift stack of records straight up and off spindle. 
MANUAL OPERATION: To play single records or 

home recordings, allow the changer to go through its 
complete shut-off cycle. Lift the record support arm 
and move it to the left clear of the turntab'e. Place 
record on spindle and lower to spindle shelf. Tilt 
record down toward the rear of pickup arm and 
lower record to turntable. Turn changer control knob 
to "On" position only. Raise pickup arm and place 
in lead-in groove of record. 
REPEATING OF 7", 10", OR 12" RECORDS: To 

repeat records, swing record support clear of spindle, 
place record on the turntable, and start changer. 
Record repeats until control is turned "Off." If a 12" 
record is repeated, wait for the changer to finish cycl-
ing and reposition the pickup arm manually to the 
12" position. 
SUGGESTIONS: When loading and unloading the 

changer, use care to prevent bending of the spindle. 
Records should not be left on the spindle except dur-
ing operation of changer. Records will warp. When 
machine is not in use, it is suggested that the speed 
control knob be left in the "78" position. For best 
reproduction, keep needle and records clean. Store 
records flat, in folders or in albums. Do not lay 
record on record. 

CHANGE CYCLE 

This changer is provided with what is known as a 
velocity trip mechanism. The change cycle is started 
by the faster inward motion of the pickup arm 
when the needle enters the trip grooves at the end of 
the record. Only records having fast-finishing 
grooves before the eccentric cycling groove will op-
erate this velocity trip. 

ADJUSTMENTS 

NEEDLE SET-DOWN: The set-down position of the 
needle is adjusted by means of the set-down adjust-
ment screw mounted on the hinge arm assembly. 
Turn this screw adjusting pickup arm for correct set-
down on 10" record. When the correct set-down is 
obtained for the 10" position, the 12" and the 7" 
needle set-down will also be correct. 
PICKUP ARM HEIGHT: The pickup arm height is 

adjusted by the lift screw located at the rear of the 
strengthener. To raise the height of the pickup arm, 
turn this screw counter-clockwise. To lower the pick-
up arm, turn clockwise. The pickup arm height 
should be adjusted so that with a 11/8" stack of rec-
ords the pickup arm lifts 1/4 " straight up as the 
change cycle starts. 
NEEDLE PRESSURE: The needle pressure should 

be between 10 and 12 grams. Adjustment may be 
made by loosening the screw on the slide which 
moves in a slot in the tone arm strengthener. Move 
the slide back and forth until the correct needle 
pressure is obtained.-
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Record 
Support 
Assembly 

Turntable 

Rubber 
Bumper 

Spindle 

Cartridge 

Strengthener Screw 

Lift Screw 

12" Record Selector 

Screw for 
Slide 

12" Record Selector 

Reject 
Knob 

Speed 
Control 
Knob 

Cartridge Control 
Knob 

Strengthener and 
Bracket Assembly 

Hinge Spring 

Eccentric Set- Down 
Adjustment Screw 

Part No. 

CW-0046-1 

CW-0046-3 

CW-0046-4 

AS-0462-3 

AS-0462-4 

CW-0043-1 

CW-0043-3 

CW-0043-4 

CW-0044-1 

CW-0044-3 

0W-0044-4 

CW-0042-1 

CW-0042-4 

CW-0042-4 

CABINETS 
CABINETS 

Description 

CABINET PARTS 

Model Number 

Table, Walnut 

Table, Mahogany 

Table, Oak-Blonde 

Wrought Iron Legs, Blctck 
(optional) 
Wrought Iron Legs, Gold 
(optional) 

Consoletto, Walnut 

Consolette, Mahogany 

Consolette, Oak-Blonde 

Consolette-with Doors, 
Walnut 

Consolette-with Doors, 
Mahogany 

Consolette-with Doors, 
Oak-Blonde 

Console, T.V. Radio-Phono 
Combo., Walnut 

Console, T.V.-Radio-Phono 
Combo., Mahogany 

Console, T.V.-Radio-Phono 
Combo., Oak-Blonde 

Model 327T1 

CABINET PARTS LIST 

Quan. Description 

1 Cabinet Back Assembly 

1 Back, Cabinet 
1 Line Cord & Plug Assembly 
1 Barrier, Cabinet Back 
1 Label, Tube Layout & Model No. 
1 Label, Focus Adjustment 
1 Label, Authorized Service Emblem 

2 Pix Tube Band Assembly 
1 Bracket, Pix Tube Rear Support 

1 Bracket, Deflection Yoke Coil Mtg. 

2 Bracket, Focalizer Mtg. 
2 Bracket, Pix Tube Band Anchor 
1 Bracket, Cabinet Back Retainer 
1 Bracket, Pix Tube Stop, (R.H.) 
1 Bracket, Pix Tube Stop, (L.H.) 

1 Mask, Pix Tube 
1 Trim, Glass Retainer 

5 Screw, Wood (#4 x 1/2 Phil. R.H.) 
Steel, Burnished Brass Plate 

1 Strip, Pix Tube Cushion 
1 Grommet, Pix Tube Support 

3 Insulator, Clamp 

327TI 

327TI 

327TI 

327TI 

327TI 

2763A 

2763A 

2763A 

2764A 

2764A 

2764A 

2765A 

2765A 

2765A 

Part No. 

AS-0461 
BP-0142 

CA-0103 
MP-0492 
NL-0074 

NL-0075 
NL-0076 
AR-0163-2 

BR-0151 
BR-0152 

BR-0153 
BR-0154 

BR-0155 

BR-0156-1 
BR-0156-2 
ES-0045 

ES-0046 

SC-8016-3 
FB-0007-3 
GR-0013 
IN-0103 

1 
Knob, Fine Tuning (Gold) 

Knob, Channel Selector 
(Mah.-12 Pos.) 

1 Knob, Channel Selector (Tan- 12 
Pos.) Use on Blonde only 

1 Knob, Picture Control (Gold) 
1 Knob, Volume Control (Mah.) 
1 Knob, Volume Control (Tan) 

Use on Blonde Cab't only 
Label, Control Identification 
Filler, Pix Tube Neck Protector 

2 Bumper, Pix Tube Stop 
2 Rubber Channel, Pix Tube 

Protection 

1 Strip, Filler 
1 Glass, Pix Tube Protection 
1 Chassis Mounting Board 
1 Pix Tube Mounting Board 

1 
1 

KB-0039-1 

KB-0040 

KB-0040-1 

KB-0041-1 
KB--0042 

KB-0042-1 
NL-0073 
PM-0034 
RB-0057 

RB-0058 
RB-0059 
WG-0016 

CW-0046-10 
CW-0046-11 

MODELS 

2763A 2764A 2765A 

CABINET PARTS LIST 

Quan. Description Part No. 

1 Cabinet Back Assembly 
(2764A-2763A) AS-0443-3 

1 Back, Cabinet (2764A-2763A) BP-0138-2 
1 Line Cord & Plug Assembly CA-0103 
1 Label, Danger NL-0038-1 

1 Label, Interlock NL-0049 
1 Label, Tube Layout & Model No. NL-0074 

1 Label, Focus Adjustment NL-0075 
1 Label, Authorized Service Emblem NL-0076 

1 Cabinet Back Assembly (2765A) AS-0443-4 
1 Back, Cabinet (2765A) BP-0138-3 
1 Pix Tube Band & Harness 

Assembly AS-0435-1 
1 Cover, Record Changer Drawer 

(2765A) BC-0014 

4 Bracket, Pix Tube Mtg. Assembly BR-0144 
1 Cabinet Back Assembly (2764A-

2763A) Use with PR-0185 AS-0443-1 

1 Back, Cabinet (2764A-2763A) 
Use with PR-0185 BP-0138 

1 Cabinet Back Assembly (2765A) 
Use with PR-0185 AS-0443-2 

1 Back, Cabinet (2765A) Use with 
PR-0185 BP-0138-1 

1 Scale, Dial (AM-FM Radio) 
(2765A) DG-0025 

1 Escutcheon, Radio (2765A) ES-0029-1 
1 Mask, 27" Rect. Pix Tube (Plastic) ES-0042 
1 Background, Dial Scale (AM-FM 

Radio) (2765A) FB-0009 CL
-
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MODELS 327T1 2763A 2764A 2765A, Ch. 17B8 

Sym. Description Ohms Watts % Part No. 
Quan. Description Part No. Sym. Description % Voltage Part No. C60 Mica 68 mmf. 10 1000V CM-0045 
2 Strip Escutcheon Backing C22 L'ytic 4 mfd. 50V CE-0031 C61a, b Dual 

(2765A) FB-0010 C23 Disc. Cer. 5000 mmf. 500V CC-0060 Trimmer 2 x ( 10-
1 Grille, Cabinet (2764A-2763A) GW-0016 C24 Tub. Paper .01 mfd. 20 400V CP-0041 160 mmf.) CM-0012 

1 Grille, Cabinet (2765A) GW-0017 C25 Tub. Paper mfd. 20 400V CP-0041 C62 Tub. Cer. 180 mmf. 

1 Insulator, Radio Compartment 
.01 

C26a, b L'ytic 2 x 40 mfd. 450V CE-0026 Durez (-330TC) 10 500V CC-0113 
(2765A) IN-0114 

1 Knob, Volume Control KB-0032 

3 Knob, Tone, Tuning, & Volume 
Control (Radio) 2765A KB-0034 

C26c L'ytic 100 mfd. 

C27 L'ytic 40 mfd. 
C28 Tub. Paper 

Moulded .022 mfd. 

200V CE-0026 

250V CE-0034 

20 600V CPM-0102 

C63 Tub. Paper 
Moulded .01 mfd. 20 600V CPM-0101 

C64 Tub. Cer. 
Durez Insul. 1000 mmf. 20 IKV CC-0112 

1 Knob, Band Switch (Radio) 2765A KB-0035 
C29a, b L'ytic 2 x 40 mfd. 450V CE-0033 

C65 Mica 820 mmf. 10 500V CM-0046 

1 Knob, Channel Selector KB-0036 

1 Knob, Fine Tuning KB-0037 

1 Knob, Picture Control KB-0038 

C29c L'ytic 100 mfd. 

C30a, b Shielded 
Dual 

50V CE-0033 
C66 Tub. Paper .47 mfd. 20 200V CP-0045 

C67 Tub. Paper . 1 mfd. 20 600V CP-0013  

C68 Tub. Paper 

1 Cover, Plate (Muntz) MO-0050 disc. cer. 2 x .01 mfd. 500V CC-0096 
Moulded .022 mfd. 20 600V CPM-0102 

2 Brace, Pix Tube Support MP-0478 C31 Disc. Cer. 5000 mmf. 500V CC-0060 
C69 Tub. Paper . 1 mfd. 20 600V CP-0013 

1 Label, Radio-Phono (2765A) NL-0071 

1 Filler, Pix Tube Neck Protector PM-0034 

C32 Disc. Cer. 5000 mmf. 

C33 Disc. Cer. 5000 mmf. 

500V CC-0060 
500V CC-0060 

C70 Tub. Cer. 
Durez Insul. 1000 mmf. 20 500V CC-0061 

CR1 PEC Vert. 
2 Strip, Dial Glass (Radio) 2765A RB-0046 C34 Disc. Cer. 5000 mmf. 500V CC-0060 Integrator CC-0071 
3 Strip, Pix Tube, Mask RB-0048 C35 Disc. Cer. 5000 mmf. 500V CC-0060 C71 Tub. Cer. 
1 Bumper, Housing RB-0053 C36 Disc. Cer. 5000 mmf. 500V CC-0060 Durez 270 mmf. 20 500V CC-0094 

4 Strip, Pix Tube Stop Brkt. RB-0054 C37 Disc. Cer. 5000 mmf. 500V CC-0060 C73 Disc. Cer. .01 mfd. 1500V CC-0126 

18 Channel, Pix Tube Protection RB-0055 C38 Tub. Paper .22 mfd. 20 200V CP-0055 C74 Disc. Cer. .01 mfd. 1500V CC-0126 

1 Ring Tension, (Pix Tube Harness) SP-0056 C39 Disc. Cer. 5000 mmf. 500V CC-0060 

1 Glass, Pix Tube Protection WG-0015 C40 Disc. Cer. 5000 mmf. 500V CC-0060 
1 Rail, Wood Removable, Glass C41 Disc. Cer. 5000 mmf. 500V CC-0060 RESISTORS 

Retaining (Walnut) WC-0001-11 C42 Tub. Paper .1 mfd. 20 400V CP-0034 
1 Rail, Wood Removable, Glass 

Retaining (Mahogany) WC-0001-13 

1 Rail, Wood Removable, Glass 

C43 Tub. Paper .1 mfd. 

C44 Tub. Cer. 
Durez Insul. 270 mmf. 

20 600V CP-0013 

20 500V CC-0094 

Sym. Description Ohms Watts % Part No. 

RIO Carbon 4.7K 1/2  10 RC-4701-18 
Retaining (Limed Oak) WC-0001-14 

C45 Tub. Paper R11 Candohm 1.5K 9 10 RW-0039 
1 Rail, Wood Removable, Glass Moulded mfd. 20 600V CPM-0101 R12 Carbon 82 1/2  10 RC-082-18 

Retaining (Blonde) WC-0001-15 
.01 

C46 Tub. Paper R13 Carbon 330 1/2  10 RC-330-18 
1 Speaker, P.M. 10" (Radio) (2765A) SK-0014-1 Moulded .047 mfd. 20 600V CPM-0105 R14 Carbon 100K 1/2  10 RC- 1003-18 
1 Speaker, P.M. 10" SK-0020 C47 Tub. Paper R15 Carbon 10K 1/2 10 RC- 1002-18 
1 Spring, 2nd Anode Cable Stand Moulded .047 mfd. 20 600V CPM-0105 R16a Dual Control SW 

Off. SP-0059 C48 Tub. Paper & Vol 500K VC-0040-1 

1 Wing Screw, Deflection Yoke SC-0036-1 Moulded .047 mfd. 20 600V CPM-0105 R16b Contrast 1.5K VC-0040-1 

1 Spacer Clip, Deflection Yoke MP-0477 C49 Tub. Paper R17 Carbon 15 1/2 20 RC-015-28 
oil filled .01 mfd. 10 1000V CP-0061 R18 Carbon 270 1/2  10 RC-270-18 

C50 Tub. Paper .047 mfd. 10 600V CP-0049 R19 Carbon 4.7M 1/2 20 RC-4704-28 

CHASSIS PARTS LIST C51 Tub. Paper .047 mfd. 10 600V CP-0049 R20 Ccrrbon 470K 1/2 10 RC-4703-18 
C52 Tub. Paper . 1 mfd. 20 600V CP-0013 R21 Carbon 2.2M 1/2 5 RC-2204-58 CHASSIS MODEL 1 7B8 C53 Tub. Paper R22 Carbon 120K 1/2 5 RC- 1203-58 

Moulded .0022 mfd. 10 600V CPM-0100 

CAPACITORS C54 Tub. Paper 20 600V CP-0056 
R23 Carbon 270 2 10 RC-270-12 

.0022 mfd. 
R24 Carbon 680 1/2 10 RC-680-18 

C55 Mica 47 mmf. 10 500V CM-0044 
R25 Carbon 82 1/2 10 RC-082-18 

Sym. Description % Voltage Part No. C56 Tub. Paper R26 Carbon 680 1/2  10 RC-680-18 
C18 Disc. Cer. 5000 mini. 500V CC-0060 Moulded .047 mfd. 10 600V CPM-0104 

R27 Carbon 10K 1/2  10 RC- 1002-18 
C19 Disc. Cer. 5000 mmf. 500V CC-0060 C57 Tub. Paper 1 

R28 Carbon 47 1/2 10 RC-047-18 
C20 Tub. Cer. Moulded .047 mfd. 20 600V CPM-0105 

R29 Carbon 15K 1/2 10 RC- 1502-18 
Durez Insul. 470 mmf. 20 500V CC-0078 

C21 Tub. Cer. 
Durez Insul. 1000 mmf. 20 500V CC-0061 

C58 Tub. Paper .022 mfd. 

C59 Tub. Per .47 mfd. Paper 

20 200V CP-0052 

20 200V CP-0045 
R30 Carbon 82 1/2 10 RC-082-18 

R31 Carbon 8.2K 1/2 10 RC-8201-18 

-I 
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Sym. Description Ohms Watts % Part No. 
TRANSFORMERS Sym. Description Part No. 

R32 Carbon  120 1/2 10 RC- 120-18 Sym. Description Part No. 
V14 
V15 

Hor. A. F. C. & Osc. 
Horizontal Output 

TU-6SN7GT 

TU-6CD6G 
R33 Carbon  820K 1/2 10 RC-8203-18 Ti Audio output  TO-0033 V16 H. V. Rect. TU-1B3GT 
R34 Carbon  22K 1/2 10 RC-2202-18 T2 Power   TP-0021 V17 Damper TU-6V3 
R35 
R36 

Carbon  
Carbon  

4.7K 
1.2M 

1/2 
1/2 

10 
10 

RC-4701-18 
RC-1204-18 

T3a 
T3b 

Vert. deflection yoke  
Horiz. deflection yoke  

LC-0061-2 

LC-0061-2 
V18 Kinescope TU-27NP4 

R37 Carbon  5.6K 2 10 RC-5601-12 T4 Vert. output   TO-0037 
R38 Carbon  10K V2 10 RC- 1002-18 T5 Vert. blocking   TO-0035 
R39 Carbon  330K 1/2 10 RC-3303-18 T6 Horiz. osc. coil  LO-0039 SPEAKERS 
R40 
R41 

Carbon  
Carbon  

100K 
3.9M 

1/2 
1/2 

10 
10 

RC-1003-18 
RC-3904-18 

T7 Horiz. output   TO-0036 Sym. Description Part No. 

R42 Brilliance Control 50K VC-0036 LS1 P.M. 6 x 9 Oval (Model 327T1) SK-0021-1 

R43 Carbon  22K V2 10 RC-2202-18 LS1 P.M. 10" (Models 2763A-2764-A 

R44 Carbon  330K 1/2 10 RC-3303-18 
2765A) SK-0020 

P.M. 10" (Model 2765A For 
R45 
R46 

Carbon  
Carbon  

820K 

22K 
1/2 
1/2 

10 
10 

RC-8203-18 
RC-2202-18 

COILS Radio) SK-0014-1 

R47 Carbon  180K 1/2 10 RC-1803-18 Sym. Description Part No. 

R48 Carbon  180K V2 5 RC-1803-58 L8 Filter Choke   LC-0059-1 
R49 Carbon  22K 1/2 10 RC-2202-18 L12 Peaking coil (white)  LC-0057-2 MISCELLANEOUS 
R50 Carbon  680 1/2 10 RC-680-18 L13 Peaking coil (brown)  LC-0057-3 
R51 Vert. Lin. Control  2.5K  2.5K VC-0037 LI4 Peaking coil (gray)  LC-0057-4 Sym. Description Part No. 
R52 Carbon  2.2M 1/2 10 RC-2204-18 L15 Peaking coil (yellow)  LC-0057-5 Cable 2nd Anode H. V. CA-0111-1 
R53 Deleted  L32 4.5 mc trap  LC-0062 Kinescope Socket Wiring 
R54 Carbon  1.8M 1/2 10 RC- 1804-18 Z2 Sound take off coil (4.5 mc)  TO-0038 Assembly CA-0115-2 
R55 Vert. Size Control 2M VC-0034 Z3 Ratio Detector   LI-0046B Fl Fuse, 5 amp. Slo-Blo (Use with 
R56 Vert. Hold Control 2.5M VC-0046 Z4 Second I.F.LI-0042 chassis—Run 3 and above) FU-0005-2 
R57 Carbon  2.7M 1/2 10 RC-2704-18 Z5 Third I.F.   LI-0041 F2 Fuse, 1/2 amp.-250 V. (Use with 
R58 Carbon  22K 1/2 10 RC-2202-18 Z6 Fourth I.F.   LI-0040 chassis—Below run 3) FU-0002-2 

R59 Carbon  8.2K V2 10 RC-8201-18 Ion Trap PR-0172 

R60 Carbon  100K 1/2 10 RC- 1003-18 Pin-cushion Magnets (legé 2) PR-0199 

R61 Hor. Hold Control  50K  50K VC-0036 (Magnets used only in initial 

R62 Carbon  82K 1 10 RC-8202-11 production) 
Focalizer (327T1) PR-0218 R63 Carbon  330K Y2 10 RC-3303-18 CRYSTAL Focaizer (Models 2763A-2764A-

R64 
R65 

Carbon  
Carbon  

4.7K 
820K 

1/2 

1/2 
10 
10 

RC-4701-18 
RC-8203-18 Sym. Description Part No. 

2765A) 

Spring Dag Grounding Model 
PR-0185 

R66 Carbon  82K 1 10 RC-8202-11 Y1 Crystal 1N60  CX-0028 (327T1) SP-0051-2 
R67 Carbon  150K 1 10 RC- 1503-11 Y1 Crystal CK706  CX-0030 Spring Dag Grounding (Models 
R68 Carbon  330K 1 10 RC-3303-10 2763A-2764A-2765-A) SP-0059 
R69 Carbon  10K 1/2 10 RC-1002-18 Spacer Clip for Deflection Yoke 
R70 Carbon  150K 1 10 RC-1503-11 on Models 2763A-2764A-

R71 Carbon  68K 1 10 RC-6802-11 2765A MP-0477 

R72 
R73 
R74 

Carbon  
Carbon  
Carbon  

470K 

120 
680 

1/2 
1/2 
1/2 

10 
10 
10 

RC-4703-18 
RC-120-18 
RC-680-18 Sym. 

TUBES • 

Description Part No. 

Socket, Tube 1B3GT (Below 
Run 5) 

Shield, Tube Socket Corona 
(Below Run 5) 

SO-0047 

JC-0028 
R75 Carbon  100 2 10 RC-100-12 V3 Sound I. F. . TU-6AU6 Insulator, H. V. Standoff (Below 
R76 Wire Wound V4 F.M. Detector and First Audio TU-6T8 Run 5) IN-0102 

Vit. En  13.5K 10 10 RW-0040 V5 Audio Output TU-6W6GT Washer, Shield Insul. Corona 
R77 Carbon  5.6K V2 10 RC-5601-18 V6 L. V. Rect. TU-5U4G (Below Run 5) WF-0030 
R78 Carbon  680 1/2 10 RC-680-18 V7 First I. F. Amp. TU-6CB6 H. V. Socket & Corona Ring 
R79 Carbon  680 1/2 10 RC-680-18 V8 Second I. F. Amp. TU-6AU6 (Above Run 5) SO-0042 
R80 Wire Wound  5.6 V2 10 RC-006-18 V9 Third I. F. Amp. TU-6AU6 Cover H. V. Tube Socket 
R81 Carbon  22 2 10 RC-022-12 VIO Video Amp. TU-6CB6 (Above Run 5) JC-0030 
R82 Carbon  470K 1/2 10 RC-4703-18 VII Sync. Separator Insulator H. V. Socket Mtg. 

 R90  

R83 
R84 

 R90  

Carbon  

Carbon  
Carbon  

47K 
820K 
1K 

1/2 
1/2 

1/2 

10 
10 
10 

RC-4702-18 
RC-8203-18 
RC-1001-18 

V12 
V13 

Vertical Output 
Vertical Oscillator 

TU-12AT7 

TU-6AV5 
TU-6J5 

(Above Run 5) 
Washer, Corona Shield Insul. 

(Above Run 5) 

IN-0098 

WF-0030-1 
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SPECIFICATIONS  
Direct View Electromagnetic Picture Tube 

14" Rectangular 
17" Rectangular 
20" Rectangular 

Operating Voltage 
110-120 60 Cycles 

Wattage 
175 Watts 

Input Impedance and Transmission Line 
300 ohm balanced (between antenna terminals) 

75 ohm coaxial cable may be used by connecting shield 

to chassis and inner conductor to either antenna 
terminal 

Intermediate Frequencies 

Video - 25.75 Mc. 
Sound - 21.25 Mc. 

Intercarrier Sound - 4.5 Mc. 

Fuse Location 
Horizontal output fuse, F1, is located inside the high 
vol tage enc losure. 

The line fuse, F2, is located in a fuse holder on the rear 
apron of the chassis. 

Tube Complement 
VI 

V2 
V3 

V4 
V5 

V6 

V7 
V8 

V9 

V10 
V11 
V12 
V13 

V14 
VIS 
V16 
V17 
V18 

V19 

V20 

6AG5, 6BC5, 6C86 
6.16 
6AG5, 6CB6 °, 6BC5 
6AG5, 6CB6', 68C5 

6AU6 
6AL5 
6AC7 
12AU7 

6AU6 
6T8 
6V6 
6AL5, 6H6' 

6SN7 GT 
6BG6 G 
6W4GT 
1X2 A 
6SN7 GT 

6K6 GT 

5U4 G 

CENTERING 

ADJUSTMENT 

R.F. Amp. 
Mixer and Osc. 
1st I.F. Amp. 

2nd I.F. Amp. 
3rd I.F. Amp. 

Video Det. and A.G.C. 
Video Amp. 

D.C. Restorer, Sync 
Separator and Splitter 

Sound I.F. Amp. 
Ratio Det. and 1st Audio 
Audio Output 

Sync Phase Det. 
Horizontal Osc. 

Horizontal Output 
Damper 
Pulse Rectifier 

Vertical Osc. 

Vertical Output 

Power Rectifier 
Picture Tube 

'Tubes not directly interchangeable see schematic. 

INSTALLATION AND SERVICE ADJUSTMENTS 

LOOSEN SCREW 

ROTATE TO SQUARE PICTURE 

FOCUS ADJUSTMENT 

When installing, each set should be checked for picture 

centering, picture tilt, shaded corners, proper size, linearity, 

etc., to insure best performance. It is especially important 
that the Ion Trap be checked, and that the Channel Slugs be 
adjusted upon installation or servicing of every set to insure 

ease of tuning. Any adjustments required should be mode as 

described here. 

For best results, all checks or adjustments should be 

made using a transmitted television test pattern. A mirror 

placed in front of the picture tube screen will be of help in 
observing the picture wisile adjusting rear chassis controls. 

HIGH VOLTAGE WARNING 

Operation of this receiver outside of its cabinet involves 

a shock hazard from the power supplies. No work should 

be attempted on this receiver by anyone who is not thoroughly 
familiar with the precautions necessary when working on the 

high voltage equipment. 

EXTERNAL ANTENNA 

When an external indoor or an outdoor antenna is re-

quired, be sure to disconnect the built-in antenna leads from 

the antenna terminal board, tape them and place them away 

from the chassis. 

OPERATING THE TELEVISION RECEIVER 

The controls of this receiver are operated conventionally. 

When tuning, carefully adjust the TUNING control for the 
best picture. 

INDIVIDUAL CHANNEL SLUG ADJUST-

MENT "A3" USING TELEVISION SIGNAL 

Individual channel oscillator adjustment of every re-
ceiver should be checked upon installation or servicing. If 

this adjustment is properly mode, it is possible to tune from 
one station to another by merely turning the CHANNEL con-
trol. With correct oscillator channel adjustrnent,best picture 

will be located at the approximate center of the range of the 
Tuning control. 

Channel slug odjustment can be mode without removing 
the chassis from the cabinet. Adjust as follows: 

a. Turn the set on and allow 15 minutes to warm up. 
b. Set the CHANNEL knob for a station in operation. 

Set all other controls for a normal picture. 
c. Set TUNING control at center of its range by ro-

tating it approximately half-way. 
d. Remove the CHANNEL and TUNING knobs. 
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e. Insert a 1/8" blade, NON-METALLIC screw-
driver in the 1/4" hole adjacent to the channel 
tuning shaft. For each channel in operation, 
carefully adjust the channel slug for the best pic-
ture with clear detail. Be sure that the Tuning 
control is set at the center of its range before ad-
justing each channel slug. Only slight rotation 
of the slug will be required; turning the slug in 
too far will cause it to fall into the coil. ( If the 
slug falls into the coil, remove the coil, move the 
retaining spring aside, lightly tap the open end of 
the coil until the slug slips out. Replace slug and 
re-set retaining spring;) 

If a number of slugs are found to tune all the way in or 
all the way out, or if the 6.16 oscillator-mixer tube has been 
replaced, it may be necessary to make the "Overall Oscil-
lator Adjustment" as discussed below. 

OVER-ALL OSCILLATOR ADJUSTMENT "Al" 
USING TELEVISION SIGNAL 

Over-all oscillator adjustment should only be necessary 
when replacing the oscillator-mixer tube (616), or when all 
channel slugs ore off in the some direction. When replacing 
the oscillator-mixer tube (616), it is recommended that sev-
eral tubes be tried to select one which will couse least oscil-
lator frequency shift. 

Al is generally adjusted so that approximately 3/16" of 
screw thread is exposed. 

Adjust as follows: 
a. Follow steps "a", "b", and "c" above. 
b. Carefully adjust trimmer C6 (figure 8) for best 

picture with clear detail. 
c. Check and, if necessary, make individual channel 

adjustments as indicated above. 

ION TRAP ADJUSTMENT 

To properly adjust the Ion Trap, Focusing Device and the 
Deflection Yoke the following procedure should be followed. 

The Deflection Yoke should be placed in position clos-
est to the "bell" of the Cathode Ray Tube as for forward on 
the neck of the tube as is possible. The Focus Device is next 
in line and Ion Trap last. See Figure 1. 

The antenna should be connected to the receiver, 
the set should be turned on, the brilliance control turned to 
MAXIMUM and the contrast control at MAXIMUM. 

The Ion Trap should be moved forward and backward 
and at the same time rotated to achieve the brightest raster 
ami the face of the CRT. 

Reduce the brilliance control to a point slightly over 
normal brightness and adjust the Focus Control on the rear of 
the Focus Device with a non-magnetic screwdriver for clear-
est and sharpest horizontal sweep lines. The Ion Trap should 
then be readjusted slightly for the brightest response on the 
face of the tube. 

The Focus Device aperture should be moved to secure 
a complete raster centered and with no corners cut off. 

Finally the Deflection Yoke should be rotated to "square" 
the raster with the chassis as a reference. The screws on the 
yoke brackets should then be set. 

HEIGHT, WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture it 
is almost mandatory that a pattern transmitted from a local 
station be used. Linearity adjustments, particularly, cannot be 
accurately made on moving transmissions. It should also be 
remembered that in areas where more than one station is be-
ing received, that pictures transmitted from different stations 

will vary slightly in size. The smallest transmitted picture 
should be made to fill the area delineated by the mask. 

The first step in linearity and size adjustment is to turn 
the Width Control (rear of chassis) all the way in. (clockwise) 

The Horizontal Drive trimmer should then be adjusted 
for the best compromise between maximum brightness and 
good horizontal linearity. Misodjustrnent of the horizontal 
drive condenser will show as bright vertical bars on the left 
hand side of the picture. The Width Control should then be 
backed out until the picture is the correct width. 

Vertical Linearity and height adjustment are mode in 
the conventional manner. It will be noted that there is some 
interaction between these controls. 

HORIZONTAL OSCILLATOR ADJUSTMENT 

The set should hold horizontal sync over approximately 
one turn of the horizontal hold control. This will vary with 
signal strength of the received station. The control will bind 
at the extreme ends of its rotation. Do not attempt to force 
it to turn after binding is encountered or serious damage will 
result. If the set does not hold at a point in the center of the 
control range it indicates trouble in the horizontal oscillator 
or sync phase detector. 

PICTURE TUBE REPLACEMENT 

Important: After replacing any picture tube, be sure to 
make all deflection adjustments-- Picture Centering, Deflec-
tion Yoke, and Ion Trap - Especially 
note comments on picture centering. 

WARNING: Because of the high 2nd anode voltage 
used (approximately 12KV) and the possibility of danger of 
implosion due to high vacuum, the following precautions 
should be noted when removing or replacing picture tubes: 

a. Before handling a picture tube, remove the 2nd 
anode static charge from both the picture tube and 
the 2nd anode connector by shorting them to chas-
sis. 

b. Shatterproof goggles and heavy gloves should be 
worn while handling or installing a picture tube. 

c. Always handle the picture tube very carefully. 
DO NOT pick the tube up by the neck. 

INCREASING SENSITIVITY FOR OPERATION 
IN FRINGE AREAS 

The following hints may be helpful for improving sensi-
tivity in fringe areas. These hints should be followed in the 
sequence given. The balance of the procedure con be omit-
ted if satisfactory results are obtained at any point in the 
procedure. 

a. Make sure that the proper antenna is used and 
correctly installed. Information on various types 
of high gain antennas is available from the Dis-
tributor. 

b. Check the rectifier tube (5U4G) by substitution as 
the voltage output of some tubes may be slightly 
higher. An increase in B-voltage v,iU increase 

c. sCehen5citv kitihtey.video amplifier tube (6AC7) by substi-
tution. Increased contrast is sometimes obtaineé 
with tube replacement. 

d. Check the power line voltage. If the voltage is 
known to vary greatly, it is recommended hat 

the set be operated from a constant voltage trans-
former with a power rating of at least 300 watts. 

e. Carefully realign the receiver following the in-
structions given in this manual. Checking tubes 

(by substitution) in the RF amplifier, oscillator-
mixer, IF stages, and video detector while align-
ing will often giv• considerable increase in gain. 
The increase in gain may be observed by an in-
crease in amplitude, on the response curve. Re-
alignment of the particular stage should always 
be made after each tube replacement, in order to 
realize the maximum gain possible. 

Change to Improve Vertical Sync Stability 
Weak Signal Area 

1. Remove vertical integrator plate. 
2. Make up vertical integrating circuit 

shown below: 

4 82 'ç 8.2K 

-Tit) 0 0 TS000 

1  

PRODUCTION VARIATIONS 

One or two 100 ohm 10 watt resistors were added between 
the center tap of sane power transformers and chassis to 
reduce the B plus voltage to approximately 360 volts. 

2. In sets of serial 51,200 and below the audio de-emphasis 
network was 33K and 2200 MMF. 

Vertical hold control may be 750K, when this is used, o 
390K resistor is connected in series with it. 

4. In some sets coupling condenser between vertical multi-
vibrator and ve•tel output tube may be _25 MFD - 600 V. 

5. In sets of serial 50,000 and below , 1000 MMF condensers 
coupling sync to phase detector may be 1500 MMF + 10%, 

TELEVISION ALIGNMENT PROCEDURE 
GENERAL 

Complete alignment consists of 1+:+1 following individual 
procedures. Cumplate alignment should be performed in this 
sequence. 

a. IF Amplifier Alignment. 
b. 4.5 MC Sound IF Alignment. 
c. RF and Mixer Alignment. 
d, Overall RF and IF Response Curve Check and High 

Frequency Oscillator Alignment. 

TEST EQUIPMENT 

To properly service t‘sis -eceiver, it is recommended that 
the following test equipment be available. Note: Equipment 
below may be available as a single unit, except for the •rocuum 
tube voltmeter. 

SWE P GENERATOR 

Sweep generator must provide sweep frequencies from 
18 to 30 MC range: 10 MC sweep width. 
50 to 90 MC ronge: 10 MC sweep width. 
170 to 225 MC range: 10 MC sweep width. 
Output: adjustable; at least one- tenth volt maximum. 
Output impedance : 300 ohms balanced to ground. 
Sweep generator should preferably have a built-in 

marker generator with calibration crystal for check-
ing dial accuracy. 

SIGNAL GENERATOR with crystal calibrator which can also 
be used as a marker gene“ cot. 

4.5 MC frequency. 
18 to 30 MC frequency ronge. 

50 to 90 MC frequency ronge. 
170 to 225 MC frequency range. 
Must have a built-in calibration crystal for checking 

dial accuracy. 

OSCILLOSCOPE 

Standard oscilloscope, preferably one with a wide band 
vertical deflection, vertical sensitivity at least .5 volt 
peak-to-peak per inch. 

VACUUM-TUBE VOLTMETER 

Standard Vacuum-tube Voltmeter with high resistance 
input and low voltage DC Range (3 volts or less). In ad-
dition, a zero center low voltage ronge will be found 
useful. 

ALIGNMENT TOOLS 

An alignment tool kit consisting of one metallic and 
one non-metallic screwdriver is necessary. 

SWEEP GENERATOR NOTE 

A sweep generator which does not have constant output 
voltage and reasonably linear sweep frequency distribution, 
will produce curves which ore widely different from the "IF" 
Response Curve" or Overall RF and IF Response Curve" Shown 
in the following pages. If repeated difficulty is encountered 
in obtaining these curves, the sweep generator should be 
checked. A simple check is to observe the response curve for 
a set that is known to be in alignment. 

Before suspecting the generator, be sure the alignment 
instructions have been followed carefully. 
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IF AMPLIFIER ALIGNMENT 

a. Disconnect antenna; connect jumper wire across IF alignment. Set Picture control fully to right 
terminals. (clockwise). 

b. Set receiver to channel 13 or other unassigned c. Allow about 15 minutes for receiver and test 

high channel to prevent signal interference during equipment to warm up. 

St• P 
Signal Gen. 
Frees. (MC) 

VTVM and Signal 
Generator Connections Instructions Adjust 

1 21.25 VTVM high side to test 

point " T", low to chas- 

sis. R.F. gen. high 

side to floating tube 

shield on 6J6 low to 

chassis. 

Use VTVM 3 volt DC scale. 

Adjust signal generator 

to maintain approximately 

1 volt output. 

LS for min. 

2 23.2 

, 

L 3 Bs 4 for max. 

3 25.2 LI & 2 for max. 

4 To insure correct I.F. alignment, make the " I.F. Response Curve Check" given 

below. 

IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope with sweep input to RF Mixer V2). 

Differences in tube gain and component values affect IF re-
sponse. These differences ore not apparent in alignment of IFs 
when using o signal generator and VTVM (single frequency align-
ment); hence it is preferable that an IF response curve check be 

made after completion of the IF amplifier alignment. 

The IF response curve check con be made os indicated di-
rectly below. However, also note that a better check con be 

mode by feeding the sweep signal through the entire RF and IF 
system as given under "Overall RF and IF Response Curve Check 
(Step 1)". The overall check should be mode after making all 
other alignments. 

o. Make all control settings and connections as given in "o" 
through "c" the IF amplifier alignment chart qppove. 

b. Connect oscilloscope* between point "T" and chassis ground, 
see fig. 4. Keep leods away from receiver. 

c. Connect sweep generator high side to tube shield of 6.16 (V2) 
osc-mixer tube. Be sure to insulate tube shield from chassis. 
Connect sweet generator low side to chassis close to 6.16 tube 
base. Set sweep generator to sweep the IF band pass ( 19 to 29 
MC). 

d. If sweep generator does not have a built-in marker generator, 
loosely couple marker generator high side to the sweep gen-
erator lead connected to tube shield on tuner; low side to 
chassis ground. 

To avoid distortion of the response curve, keep the sweep 
generator and marker generator outputs at a very minimum. 

Marker pips should be just kept barely visible. To mini-
mize distortion, set sweep generator output for VTVM reading 
of approximately .6 volt DC, measured between test point "T" 
and chassis. Connecting a 1-1/2 volt battery (negative to 
AGC Line, positive to chassis) will allow greater signal 
input without distorting the response curve. 

e. Check curve obtained against the ideal IF response curve shown 
in figure 3. Since it is not always possible to get ideal curves, 
it should be noted that the height of opposite peaks should be 
within 30% of each other. The dip or valley in the center of 

the curve should not be greater than 30% down from the high-
est peak of the curve. Check video and sound IF carrier 

points by means of marker generator. It is important that 
marker pips be in the proper location on the response curve. 
The 25.75 MC marker, should be 50% below the highest peak 
on the high frequency side of the curve. The 22 MC marker 
should be at the opposite side of the response curve, located 
approximately 85% below the highest peak. The 21.25 MC 
marker should.be located at least 95% below the highest peak, 
and may or may not be visible. 

Consistent with proper bond width and correct location of 

markers, the response curve should preferably hove maximum 
amplitude, symmetry, and flat top appearance. 

If the procedure given has been carefully followed and the 
response curve obtained differs greatly from the curve shown, re-
peat the IF Amplifier Alignment, making sure generator frequen-
cies are precise and adjustments ore accurately made. 

'OSCILLOSCOPE NOTE 
• In dealing with RF and IF immense curves, it is well to remember that an inverted or mirror image may result, 
depending on the sweep generator and oscilloscope used. The general waveform should still be identicaL 

When using a wide band oscilloscope for alignment, marker pips will be more distinct if condenser from 100 to 1,000 
tam fd. is connected across the oscilloscope input. Caution t Use the smallest eondenser partible, since too high • 
rapacity will affect the shape of the response carve. 

ALIGNMENT HINT 

After becoming familiar with alignment procedure, some servicemen simplify 

subsequent alignment of sets by merely using the essential alignment data 

given in figures below. 

71.250C 

(Stilt II) I 

•51 1E151 95% 25.1se saws 

— — L.30%11\11110 
OIFFFREICE II HEIGHT OF PEW 
SHOULD ICIT EXCEED JO% 

•EASURED FROM MIMS( PEAS 

Figure 3 IF Response Curve. 

7,1.? lb« 

0 

0 0 0 o 0 0 
T.s, Pomr, ,,f.  

Y.C7 

Figure 4 3ottom View Showing Test Point Connections. 

A3 INolvtouAL CHANNEL ADJ. 
AI OVICRALL OSC,I.LAT011 Azi j 

LI 

/tfe  
MIXER 
AZ 

6T8 

6A65 6AG5 
6CB6 6CB6 6AU6 6A1.5 

/ 7.e. 44:55MGY4;::0 

TI, 6AU6 

e51 Mc MAX. 

L5 

21.25 Mc. MIN 

232 Mc.M*.x. 

Figure S Top View of Chassis Showing Alignment Data. 

a. Disconnect 

terminals, 
b. Connect 

connect 

4.5 MC SOUND IF ALIGNMENT 

antenna. Connect jumper wire across c. Al lowabout 15 minutes for receiver and test equip-

ment to warm up. 
signal generator high side to Pin 4 W, d. Set Picture control fully to the right (clockwise). 
low side to chassis. 

Step Signal Gen. 
Freq. (MC) VTVM Connections Instructions 

J Adjust 

1 

Since the transmitted 
able to use 
using a teleLision 
IMPORTANT: 
quency standard 

video and sound carriers have an accurate 4.5 MC frequency difference, it is advise-
a TV station signal instead of a signal generator for accurate alignment of steps below. When 

signal, it may be necessary to use a higher scale on the VTVM. ( 30V) 
When using a signal generator, be sure to check it against a crystal calibrator or other fre-
for accurate frequency calibration at 4.5 MC. Accuracy required is within one kilocycle. 

2 
4.5 

unmodu- 
lated 
or AM 

High side to 
test point "Y"; 

common to chassis. 

Use 3 volt DC scale on VTVM. 
Keep VTVM leads well sepa- 
rated from signal generator ( if 
used) arid chassis wiring. 

L6 and top of T1 for 
maximum ( keep reducing 
generator output to keep 
VTVu at approx. 1 volt). 

3 

modulated. 
See step 1 
for use of 
station 
signal, 

High side to 
test point .. z o 

common to 
s  te t point " V" 

Use 3 volt zero renter scale on 
VTVM, if available. Keep VTVM 
leads well separated from signal 
generator ( if used) and chassis 
wiring. 

Bottom of T1 for zero 
on V TV'S (the correct 
zero point is located 
between a pos itive and 
a negative maximum). 

(See Page 1- for MC Chart, Fig. 6. RF Response Curve, Fig. 7. Front 

view of T V Tuner and Fig. 8. Top of TV Tu.ner, Showing Adjustment 

Location) Fig. 4 For Test Point Location. 
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RF AND MIXER ALIGNMENT 

a. If used earlier, disconnect 1-1/2 volt battery. the response curve, keep sweep generator output 
at a minimum, marker pips lust barely visible. 

b. Disconnect antenna from receiver. 
d. Connect oscilloscope through a 10,000 ohm resistor 

c. Connect sweep generator to antenna terminals. If to test point "W" on tuner (Fig. 8). Keep scope 

sweep generator does not have a built-in marker leads away from chassis. 

generator, loosely couple a marker generator to e. Allow about 15 minutes for receiver and test equip-
the antenna terminals. To avoid distortion of ment to warm up. 

Step 

1 

Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency Instructions 

205.25 
(Video Carrier) 

209.75 
(Sound Carrier) 

S ag 
Chwaenenpehl 12 

Check for curve resembling RF Response Curve shown below. If necessary, 
adjust A8, A9 and A10 ( figure 9) as required. Note that adjusting A9 will 
shift the center of the response curve in relation to the video and sound ear-
rier markers. A8 and Al0 should be alternately adjusted for \best gain with 
flat top appearance. Consistent with proper band width and correct marker 
location, response curve should have maximum amplitude and flat top 
appearance. 

2 

See frequency table below. 

Set the sweep generator to 
sweep the channel to be check- 
ed. Set the marker generator 
for the corresponding video 
carrier frequency and sound 
carrier frequency. 

Check each channel operating in the service area for curve resembling RF 
Response Curve shown below. 
In general, the adjustment performed in step 1 is sufficient to give satisfactory 
response curves on all channels. However, if reasonable alignment is not ob-
tamed on a particular channel, ( a) check to see that coils have not been inter-
mixed, or (b) try replacing the pair of coils for that particular channel, or 
(c) repeat step 1 for the weak channel as a compromise adjustment to favor 
this particular channel. If a compromise adjustment is made, other channels 
operating in the service area should be checked to make certain that they 
have not been appreciably affected. 

OVERALL RF and IF RESPONSE CURVE CHECK (Step 1) 

and HF OSCILLATOR ALIGNMENT (Step 2) 

(Using sweep generator and oscilloscope.) 

IMPORTANT 
Since HF Oscillator alignment requires absolute frequency accuracy, 

a station signal is generally best suited for alignment of the indi-
vidual channel oscillator slugs A3. The procedure for using a station 
signal ( and without removal of chassis) is given in " Individual Chan-
nel Slug Adjustment Using Television Signal" on page I. 

The procedure for HF Oscillator alignment with an osci Iloscope and 
a sweep generator is given... below. 

a. Disconnect antenna. 

b. Disconnect signal generator and VTVM (if used 

earlier). 

c. Set the Tuning control at half rotation by rotating 

it approximately 150° as shown in Figure 7. 

d. Connect sweep generator to antenna terminals. 

If sweep generator does not have a built-in marker 

generator, loosely couple a marker generator to the 

antenna terminals. To avoid distortion of the re-

sponse curve, keep sweep generator output at a 

minimum, marker pips just barely visible. Con-

necting a 1-1/2 volt battery (negative to AGC 

Line; positive to chassis) will allow greater signal 

input without distorting response curve. 

e. Connect oscilloscope between point " T" and chas-

sis ground (see Figure 4). Keep oscilloscope leads 

away from chassis. 

Allowabout 15 minutes for receiver and test equip-

ment to worm up. 

When adjusting A3, use a NON-METALLIC align-

ment screwdriver with a 1/8 inch blade. 

f. 

a• 
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Step Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency Instructions 

1 

Sweep the RF band pass (channel 13 or other unassigned high channel) and check the shape of the overall 
response curve obtained against the ideal curve shown below. If shape of curve is not within limits shown, it 
will be necessary to repeat the IF Amplifier Alignment. The IFs must be accurately aligned before correct 
oscillator adjustment can be made. 

2 

See frequency table on page 11. 
Set the sweep generator to 
sweep the channel to be check- 
ed. Set the marker generator 
for the corresponding video car- 
rier frequency and sound car- 
rier frequency, 

Marker generator must have, or 
be used with, a calibrating 
source providing an accuracy of 
at least .05%. 

Set the Tuning cottrol a: half rotation ( see figure 7). Check to see whether-
oscillator alignment is required by comparing the location of the video ¡had 
sound carrier markers ( sound carrier marker may or may not be visible) on 
the response curve obtained for each channel with the "Overall RF and IF 
Response Curve" shown below. Note whether mis-alignment is evident on a 
major number of channels or on only a few channels. 

If the markers for a major number of channels are far off in the same diree-
lion, adjust the overall oscillator adjustment Al (on channel 13 or other 
unassigned high channel) se that the video carrier marker is located as shown 
in the response curve given below. ( If the video carrier marker is at the 
proper point on the curve, the sound carrier marker should locate at the 
proper point on the curve.) Be sure the Tuning control is at half rotation 
while making this adjustment. Recheck all channels individually for proper 
marker location. 

If only Individual channel adjustment is required, adjust the particular indi. 
vidual channel slug A3, (using a NON-METALLIC alignment tool with a Vs" 
blade) so that the video carrier marker is located as shown in the response 
curve given below. Only slight rotation of the slug will be required; turning 
the slug in too far will cause the slug to fall into the coil. • ( If the video car-
rier marker is at the proper point on the curve, the sound carrier marker 
should locate at the proper point on the curve.) Be sure the Tuning control 
is at half rotation while making this adjustment. 

3 
To insure best reception and ease of tuning, a "touchup" adjustment of the individual channel slugs A3, 
using the station signal from each or the stations in the service area, must be made, preferably in the custom-
er's home. See "Individual Channel Slug Adjustment Using Television Signal" on page /, 

Fig. 9 Overall RF and 
IF Response Curve. 

VIDEO CARRIER 
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4 If an oscillator slug should fall into a coil, remove the coil, move the slug retaining spring aside, lightly tap the open end 
of the coil against a solid object until the slug slips out. Replace slug and set the retaining spring into its cut-out slot. 

Channel 
Number 

2 
3 
4 
5 
6 
7 
a 
9 
10 
11 
12 
13 

Channel 
Freq, 
MC 
54- 60 
60- 66 
66- 72 
76- 82 
82- 88 
174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

Video 
Carrier, 
MC 
55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Sound 
Carrier, 
MC 
59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

DIP SHOULD DV 
EXCEED 30% OF 
10IXL HEIGHT 

HLFLEH VIDEO ..' X,RIED MAUER, SLUID 

Full skirt of curve will not be visible unless 
generator sweep width extends beyond 10 MC. 

Figure 6. 1{F Response CUFN C. 
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Fig. 7. Front View of TV Tuner. 

A3 INDIVIDUAL CHANNEL AD..). 
AI OVERALL OSCILLATOR ADJ. 
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MIXER RF AMP RF AMP 

AZ A4 AS 

Figure 8. Top of TV Tuner, Showing 
Adjustment Location. 

TELEVISION TUNER SERVICE 
GENERAL 

The TV tuner is a sub- chassis consisting of an RF ampli-
Tier stage and a mixer-oscillator stage. 

Three different RF amplifier tubes, either 6AG5, 6BC5, 

or 6CB6, are used in this tuner. Although thesé tubes have 
similar characteristics and are generally interchangeable, it 
is advisable to check the RF amplifier curve with a sweep 

generator and oscilloscope after replacement. A dual triode 
6J6 tube is used in the mixer-oscillator stage. 

Channel selection is accomplished by rotation of the 

tuner turret assembly, which has a separate set of two coils 
for edch of the 12 television channels. Each set consists of an 

antenna coil in one assembly, and a mixer-oscillator coil in 
another. Coils are the snap- in type. Coils can be identified 

as to channel by the number stamped on the outside of the 
coil assembly. A Tuning control permits fine adjustment of 
osci I ator frequency. 

The high frequencies used in television make it necessary 
that extreme care be exercised in servicing tuners. 

Location and lead dress of components and wiring are usu-
ally very critical. Wiring leads, acting as small inductances 

or capacities, may appreciably alter electrical characteristics 
of critical circuits at high frequencies. 

Parts location and ground connections should be as origi-
nally made. When replacing components, i t is importarrt 
that they be replaced with parts of identical 
electrical characteristics and physical size. 

TUNING CONTROL 

The Tuning control is a variabledielectric type condenser. 
The normal tuning range of the Tuning control for high chan-
nels is plus or minus 3 MC, for low channels plus or minus 1.5 

MC. 
Slight rubbing of the dielectric rotor of M104 against the 

grounded stator plate M107 is intentional, in order to avoid 
vibration with resulting microphonics. However the dielectric 

rotor should not be allowed to contact the circular disc riveted 
to the body of the tuner. 

The Tuning control is permanently set at the factory and 

cannot be readjusted for frequency tuning range. 

Refer to parts list for temperature coefficients, tolerances,ond 
other essential description. 

Note resemblance between some ceramic con-
densers and resistors. If in doubt, check Schematic. 

Also note that replacement of tubes (especially 6J6 oscil-
lator-mixer tube) may cause some slight detuning of tuner 

circuits. This is due to the inherent differences of inter-
electrode capacitances. When replacing 6J6 tube, it is rec-

ommended that several tubes berried in order to select a tube 
which will cause least oscillator frequency shift. This is easily 
checked by noting the amount of rotation of the Tuning control 
required to tune in the television signal. It is recommended 
that this check be made on the high channels. Make indivi-
dual channel slug adjustments as instructed on page 

Channel snap- in coils must be handled with care. Do 
not disturb coi I windings. Also be sure the coils are properly 
paired for the indicated channel number,and that coi Is follow 
proper sequence when reassembled in the turret drum. For 
proper reference of tuner shaft in relation to coil position re-
fer to figure 7. 

TUNER REPLACEMENT 

Replacement of the complete tuner should generally never 
become necessary since electrical and mechanical parts are  

easily replaceable. At time of publication, the manufacturer 
can supply a replacement tuner on an exchange basis, if you 
are unable to make repairs. 

REMOVING CHANNEL COILS 
Insert a screwdriver blade between the coil retainer 

spring and the turret end plate. Twist the blade away from the 
turret and lift the end of the coil upward. 

CLEANING CONTACTS 
Remove several sets of coils from turret and rotate turret 

to position making contact points of contact plate accessible 

for cleaning. 

Using aernall, stiff brush and carbon tetrachloride, clean 

contact surfaces of stationary contacts. 
Remove accumulated dust or grease from stationary con-

tacts and contact plate with a soft canvas cloth dampened 

with carbon tetrachloride. Accumulated rosin may be re— 

moved with a soft cloth dampened with alcohol. 

Clean contact surfaces of rotating coils in some manner. 

TUNER LUBRICATION 

In general the lubrication applied to points of wear or 

friction at time of manufacture should make lubrication sel-
dom, if ever necessary. However, should tuner lubrication 

become necessary, it is important that the correct amount and 
type of lubricant be used. 

Using a clean brush, apply a film of switch contact oil, 
Viscosity Oil Co. #7069) to the surfaces of the coil contacts 
and stationary contact points. 

Lubricate bearing surfaces of all other moving parts with 

light yaselirse or preferably Viscosity Oil Co. #8857 lubricant. 

CAUTION: Do not use lubriplate or 

any similar lubricant con taming 
zinc or cadmium. 

ADJUSTING CONTACT SPRINGS 

Should the stationary contact springs make poor contact 

due to insufficient tension, remove several sets of coils from 
the turret. Rotate the turret to position making the bottom of 
the contact strip accessible for observation. With a narrow 

blade screwdriver, adjust the contact spring tension by care-
fully bending the spring inward until highest point on the 

spring extends about 9/64 of an inch above the plastic surface 
of the contact plate. With correct tension of the contact 
spring, the spring should clear the flat surface of the turret 
coil by about 1/64 of an inch. 

OSCILLATOR SLUGS IN TOO FAR 

If HF oscillator slugs "fall into" coil form, remove the 

channel coil, move the slug retaining spring M112 aside, and 
tap the coil assembly until the slug slips forward. Set the 
slug retaining spring into position ; it should rest firmly against 
the slug. 

REMOVING TUNER TURRET ASSEMBLY 

a. Remove retaining bracket M107 in front of the tuner. 

b. Remove rotor shaft assembly M104, rotor contact spring 
M124 and fibre washer M113. For reassembly, note order 
of parts removal. 

c. Remove front and rear turret retaining springs M125 by 
pressing straight end away from tab on chassis. 

d. Using a screwdriver blade at the side of the tuner, press 
the detent spring M122 and roller M121 away from the 
turret detent plate. 

e. Grasp tuner shaft and slip out of end plate bearings. 

REPLACEMENT OF THE UNGROUNDED STATOR 
PLATE OF TUNING CONTROL 

Stator plate M118 is replaced with wiring lead and trim-
mer condenser C5 attached, because it is difficult to solder 

the wire lead to the silver plated surface on the ceramic stator 
plate disc. 

To replace the stator plate, remove the turret assembly. 
Remove mounting rivets from stator plate by drilling out or 
clipping them out with diagonal wire cutters. Remove trim-
mer screw M115 and locking nu( M114 from trimmer con-

denser CS. Unsolder wiring lead connecting trimmer to ter-
minal on contact plate. 

Assemble the replacement stator plate (M118) by placing 

the cerómic button over the 5/8" hole in the chassis with the 
wiring lead extending into the chassis. Place the mounting 
bracket over the ceramic button and mount securely using 
#4x3/16 round head machine screws with #4-40x3/16 hex 

nuts and #4 shake proof lock washers. Mount trimmer con-
denser C5 in chassis and solder wire lead to its original ter-
minal on the contact plate making this lead as short as possi-

ble. Dress wiring lead from ceramic stator plate to trimmer 
condenser C5 so it does not come in contact with the turret 
drum. After replacement of the stator plate, adjust trimmer 
condenser C5 (overall oscillator adjustment). 

REMOVING CONTACT PLATE ASSEMBLY M123 

a. Remove turret. 

b. Remove the mounting screws at the front and rear of Con-
tact Plate and Bracket Assembly M123. 

Unsolder both ends of contact plate assembly. Press out-

ward the front and rear tuner chassis end plates. 
d. To free contact plate assembly, release the contact plate 

tabs by pushing them away from the slots in the end plates. 

e. Unsolder all connections to contact plate. Unsolder the 
solder joint holding contact plate to the center partition of 
the tuner chassis. 

f. Reassemble in the same manner. 

C. 

11122" 11121V 11109- Y1 11110-
6.16 

11115 -

M114 -

11104 - 
Fir., to. TV Toanrr. 
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INTERMITTENT PICTURE AND SOUND 

This trouble is most commonly due to an intermittent 
tube, loose tube socket contacts, dirty or loose coil contacts, 

loose or cold (rosin) soldered joints, or loose or vibrating parts 

in the underside of the tuner chassis. 

When replacing tubes, see tube note under " General" 

Loose tube socket contacts may sometimes be ?ightened 

by compressing contacts with an ice pick or a large needle. 
Defective tube socket contacts con sometimes be replaced 

individually. 

For cleaning and adjusting coil contacts, see "Cleaning 

Contacts" and "Adjusting Contact Springs". 

Loose or intermittent connections can be found by tapping 

components or rotating the channel selector and watching the 
pattern on an oscilloscope. A visual inspection or a continu-
ity check will also be helpful. 

Apply a hot soldering iron to soldered joints which ap-
pear doubtful. Caution: Do not change lead lengths or move 
components other thon to slightly separate 'parts or leads which 

have caused trouble by contact with the chassis or other parts. 

See discussion under "General". 

2ND I.F. 

3RD. I.F 

4TH. I.F 

Vt 

VI 

V3 

SOUND BARS IN PICTURE 
(DUE TO MICROPHONICS) 

Microphonics in the TV Tuner will generally produce 

sound bars in the picture or a ringing sound as the volume is 
turned up or as the cabinet is tapped lightly. 

Check for microphonic oscillator mixer tube, V2 (6J6). 
It is recommended that several tubes be tried, in order to se-

lect a tube which will be least microphonic and at the some 
time, causes a minimum of oscillator frequency shift,as noted 

with rotation of Tuning control. In some cases, replacement 

of the oscillator mixer tube, may necessitate readjustment of 
trimmer condenser Al (C5) (overall oscillator adjustment). 

Microphonics can also be due to vibration of loose wires 
or loose components. In some instances, the ceramic stator 
plate M118 (tuning stator) has been a source of microphonics 
since the rivets which fasten this part to the tuner chassis may 

be loose. This can be remedied by soldering the plate mount-
ing bracket to the tuner chassis. To solder the plate mounting 
bracket to the tuner chassis, remove the grounded Tuning 
stator plate M107, and move the tuner shaft M104 forward. 

Also, check for any mechanical "rub" such as loose 

screws which hold the tuner sub-chassis to the main chassis, 
loose solder connection from tube shield base to chassis, or 
extremely dry tuner shaft. 

a.. TUBE LAY OUT 

1 n  
6J6 

0-15T. I.F 

V4 

VS 

V6 

SOUND TRAP 

VIO 

V9 

RATIO 

OCT. 

* ALTERNATE. TUBES: 6MS - 6CE56 

VIZ V13 

V 16 

6866 

V17 

6W4 
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CAPACITORS CAPACITORS 
Ref. 
No. 

. 
Port No. Description Price 

Ref. 
No. Part No. Description Price 

Cl CCC05050D Ceramic tubular 5 uuf + 5uuf C47 CPZ06104M Molded paper, . 1 Mfd 600 V .33 
NPO Temp. Coeff. - .24 C48 CET21C45 Tubular electrolytic, 150 Mfd 1.95 

C2 CVC030ST Ceramic trimmer 0.5-3 uuf CRL .30 50V t 

C3 CVC030ST Ceramic trimmer 0.5-3 uuf CRI .30 C49 CPZ06503M Molded paper, .05 Mfd 600V .21 

C4 CVC030ST Ceramic trimmer 0.5-3 uuf CRL .30 C50 CPZ04103M Molded paper, .01 Mfd 400V .21 

C5 CVC030ST Ceramic trimmer 0.5-3 uuf CRL .30 C51 CDZ05502Y Ceramic disc, 5000 uuf GMV .15 

C6 CCU05121K Ceramic tubular 120 uuf + 10% C52 CPZ041C3M Paper tubular, . 01 Mfd 400 V .21 

N750 Temp. Coeff. - .24 C53 CM805392K Molded mica, 3900 uuf + 10% 

C7 CCU05101K Ceramic tubular 100 uuf + 10% 500V _ .21 

N750 Temp. Coeff. - .24 C54 CMA05331K Molded mica, 330uuf + 10% 

C8 CCC05200K Ceramic tubular 20 uvf + 10% 500 V _ .21 
NPO Temp. Coeff. - .24 C55 CMA05391K Molded mica, 390 uuf + 10% 

C9 CCU05100K Ceramic tubular 10uuf + 10% 500V _ .21 
N750 Temp. Coeff. - .24 C56 CPZ06103M Molded paper, .01 Mfd 600V .16 

C10 CCC05100K Ceramic tubular 10uuf + 10% C57 CVM5015T Compression trimmer, 50uuf + 
NPO Temp. Coeff. - .24 500 uuf _ .51 

C11 CDZ05102Y Ceramic disc 1000 uuf GMV t .20 C5B CPZ06503M Molded paper, .05 Mfd 600V .21 

C12 Fine tuning consists of tuner _ C59 CPZ06254M Molded paper, .25 Mfd 600V .33 
parts C60 CPZ02254M Molded paper, .25 Mfd 200V .30 

03 CCU05121K Ceramic tubular 120uuf + 10% Col CDZ20K501 Ceramic, 500 uuf GMV 20KV 
N750 Temp. Coeff. - .24 CRI 1.30 

C14 CDZ05502Y Ceramic disc, 5000 uuf GMV .15 C62 CivlA10560K Molded mica, 56 uuf + 10% 

C15 CDZ05502Y Ceramic disc, 5000 uuf GMV .15 1000V _ .21 
C16 CCU05101K Ceramic tubular,100uuf + 10% .24 C63 CCZ051:2Y Ceramic tubular, 1000 uuf GMV .15 

N750 Temp. Coeff. - C64 CDZ05102Y Ceramic disc, 1000 uuf GMV .15 

C17 LDZ05502Y Ceramic disc, 5000 uuf GMV .15 C65 CDZ05502Y Ceramic disc, 5000uuf GMV .15 

C18 CDZ05502Y Ceramic disc, 5000 uuf GMV .15 C66 CDZ05.502Y Ceramic disc, 5000uuf GMV .15 

C19 CDZ05502Y Ceramic disc, 5000uuf GMV .15 C67 CDZ05502Y Ceramic disc, 5000uuf GMV .15. 

C20 CDZ05502Y Ceramic disc, 5000uuf GMV .15 cm CED4445 Tubular electrolytic, 40 Mfd 

C21 CDZ05502Y Ceramic disc, 5000 uuf GMV .15 450V* 

C22 CMB05241K Molded mica, 240 uuf + 10% _ C69 CE S8045 Tubular electrolytic, 80 Mfd 
500 V .20 450V 1.71 

C23 CCU05101K Ceramic tubular, 100 uuf + 10% C70 CED4445 Tubular electrolytic, 40 Mfd 
N750 Temp. Coeff. - .24 450 V * 1.9.-.; 

C24 CPZ02254M Molded paper .25 Mfd 200 V .30 1 C71 CET21C45 Tubular electrolytic, 20 Mid 

C25 CDZ05103Y Ceramic disc, 10,000 uuf GMV .16 450V t 

C26 CCG05050M Ceramic tubular 5 uuf + 1 uuf GP 20 C72 CET21C45 Tubular electrolytic, 10 Mfd 

C27 CPZ02503M Molded paper .05 tifd 200V .20 600 V t .2 , 

C28 CCG05022D Ceramic tubular 2.2 uuf +.5uLrf C73 CPZ06503M Molded paper .05 Mfd 600 V .21 

GP _ .20 

C29 CDZ05103Y Ceramic disc,10,000uuf GMV .16 NOTES: 
C30 CPZ04104M Molded paper .1 Mfd 400 V .20 •C68 and C70 ii- sor,ie unit tC48, C71 and C72 in some unit 
C31 CPZ04104M Molded paper, .1 Mfd 400 V .20 t C11 and CM may be part of a dual ceramic disc capacitor 
C32 CCU05470K Ceramic tubular, 47 uuf + 10% 

N750 Temp. Coeff. - .20 RESISTORS 
C 3 3 CCG05390M Ceramic tubular, 39 uuf + 20% 

GP _ .20 RI RCC3O'K. Carbon composition ireJlated, 
C34 CDZ05103Y Ceramic disc, 10,000 uuf GMV .16 3900 ohms + 10% I./2. watt 21 
C35 CDZ05103Y Ceramic disc, 10,000uuf GMV .16 R2 RCC103K Carbon compc7sition insulated, 
C36 CSC05100K Silver mica,10uuf -I- 10% 500V 10K + 10% 1/2 watt .21 
C37 
C38 

CSC05101K 
CMA05331M 

Si lver mica,100uuf -7 10% 500V 
Molded mica, 330-uuf + 20% 

R3 RCC472M 
_ 

Carbon composition insulated, 
4700 ohms + 20% 1/2 watt .21 

500 V _ .21 R4 RCC224M Carbon cornpos- ition insulated, 
C39 CMA05152M Molded mica, 1500 uuf + 20% 220K + 20% 1/2 watt .21 

500V _ .20 R5 RCC153M Carhon -c,-..mposi ti(,n insukeed, 
C40 CE 50405 Tubular electrolytic 4 Mfd 50V .66 15K + 20% 1/2 watt .2i 
C41 CDZ05103Y Ceramic disc, 10,000uuf GMV .16 R6 RCC473M 

_ 
Carbon compos:tion ins,..lated, 

C42 CWZ06502M Paper, .005 Mfd 600V .20 47K 4 20% 1/2 wat .21 
C43 CMA05102K Molded mico, 1000 uuf + 10% .20 R7 RCC222M CarborT composition i.isulated. 
C44 CMA05102K Molded mica, 1000 uuf -+ 10% .20 2200 &Inn 4 20% 1/2 watt .2i 

C45 CPZ06103M Molded paper, .01 Mfd -600V .16 RE kCC103K CarLon compos- ition insulated, 

C46 CPZ06503M Molded paper, .05 Mfd 600V .21 10K + 10% 1/2 watt .21 _ 

©John F. Rider 
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PARTS LIST 
RESISTORS 

Ref. 
No. Part No. Description Price 

Ref. 
No. Part No. Description 

Ref. 
Price No. Part No. Descri ption Price 

Ref. 
No. Part No. Description Price 

R9 

R10 

R11 

R12 

R13 

RCC472M 

RCC103K 

RCC560K 

RCC151M 

RCCIO1M 

RCC822K 

Carbon composition insulated, 
4700 ohms + 20% 1/2 watt 
Carbon compos-- ition insulated, 

10K + 10% 1/2 watt 
Carbon- cornposition insulated, 
56 ohms + 10% 1/2 watt 

Carbon cor7nposition insulated, 
150 ohms + 20% 1/2 watt 

Carbon corr7position insulated, 

100 ohms + 20% 1/2 watt 
Carbon insulated, 

.21 

.21 

.21 

.21 

.21 

R40 

R41 

R42 

R43 

R44 

R45 

RCC473M 

RCC682K 

RCC682K 

RVM1005 

RCC106M 

RCF391M 

Carbon composition insulated, 
47K + 20% 1/2 watt 

CarborT composition insulated, 

6800 ohms + 10% 1/2 watt 
Carbon corn-position insulated, 
6800 ohms + 10% 1/2 watt _ 

Carbon composition variable, 
1.0M audio taper • 

Carbon composition insulated, 
10M + 20% 1/2 watt _ 

Carbon composition insulated, 

R71 
.21 

R72 
.21 

R73 
.21 

R74 
1.65 

R75 
.21 

R76 

RCC104K 

RCC274K 

RCC472M 

RCC474M 

RCC470M 

RCG103M 

Carbon composition insulated, 
100K + 10% 1/2 watt 

Carbon-composition insulated, 
270K + 10% 1/2 watt 

Carbon -composition insulated, 
4700 ohms + 20% 1/2 watt 

Carbon comp7osition insulated, 
470K + 20% 1/2 watt _ 
Carbon composition insulated, 
47 ohms + 20% 1/2 watt 
Carbon co7nposition insulated, 

.21 

.21 

.21 

.21 

.21 

L12 
113 
L14 

L15 
116 

117 
L18 
119 

L20 
L2I 

A- I482-10 

A-1485-10 
A-1483-10 

A-1484-10 
A-1479-10 
A-1486-10 

A-1651-10 
A-1481-10 
A-1481-10 

120UH Detector Peaking Coil 
600UH Detector Peaking Coil 
240UH Video Amp. Peaking 
Coil (includes R28) 

380UH Video Amp. Peaking Coil 
Horizontal Hold - A.F.C. Coil 
Width Control 
Filter Choke, 2HY- 220 MA. 
Filament Choke (Video I.F.) 
Filament Choke (Video I.F.) 

Tuner 

.36 

.36 

.4.0 

.40 

.72 

1.32 
3.03 
.12 
.12 

R14 corrrposition 
8200 ohms + 10% 1/2 watt 390 ohms + 20% 1 watt .33 10K + 20% 2 watts 122 

Filament Choke, 
Filament Choke, Tuner 

.15 
.21 .42 .15 

R15 RCC560K Carbon compTosition insulated, 
56 ohms + 10% 1/2 watt .21 

R46 RWT402K Wire wound- 3000 ohms + 10% 
10 watts - 

R77 
1.20 

RCC033K CarborT composition insulated, 
3.3 ohms + 10% 1/2 watt .21 

TRANSFORMERS 

R16 RCC151M Carbon coFriposition insulated, 
150 ohms + 20% 1/2 watt 

insulated, 

.21 
R47 

R48 

RCC103K 

RCC472K 

Carbon composition insulated, 
10K + 10% 1/2 watt 

CarborT insulated, 

R78 
.21 

RCF474M Carbon con---tposition insulated, 
470K + 20% 1 watt _ .33 

T1 A-1478-10 I 4.5MC Ratio Detector Trans-
former (includes C36 and C37) 2.31 

R17 

R18 R18 

R19 

R20 

RCCIO1M 

RCC223M 

RCC820K 

RCCIOIM 

Carbon com-position 

100 ohms + 20% 1/2 watt 
rr Carbon co7position insulated, 

22K + 20% 1/2 watt 

Carbor7 composition insulated, 
82 ohms + 10% 1/2 watt 

Carbon co7nposition insulated, 

.21 

.21 

.21 

R49 

R50 

R51 

RCC222K 

RCF223K 

RCC152M 

composition 
4700 ohms + 10% 1/2 watt 

Carbon compos- ition insulated, 
2200 ohms + 10% 1/2 watt 

Carbon compo- sition insulated, 

22K + 10% 1 watt 
Carbor7 composition insulated, 

.21 
$R57 May 

.21 ' R26 
switch 

.33 t used 
K = 1000 

vary depending 
and R43 are 

Si 
as winding form 

ohms 

NOTES: 
outt. upon ver output. 

'part of same unit which also includes 

for 114 

M = 1,000,000 ohms 

12 

T3 
14 

T5 

B-1653-13 

A-1652-13 

B- 1675-13A 

B-1650-13 

Audio Output Transformer (6V6 
to 3.2 V.C.) 

Vertical Output Transformer 

Horizontal Outpuî Transformer 

(El-Rad Type 8812-4) 
Power Transformer 350-0-350 
@ 220 M.A.D.C.,5V @ 3A., 

1.49 
2.85 

9.24 

100 ohms + 20% 1/2 watt .21 1500 ohms + 20% 1/2 watt .21 
PRINTED CIRCUITS 6.3V @ 1A, 6.3V @ 8A 16.17 

R21 RCC225M Carbon corñposition insulated, R52 RCF104M Carbon cornpo- sition insulated, 
FUSE S 

R22 

R23 

RCC684M 

RCC682K 

2.2M + 20% 1/2 watt 
Carbon -Composition insulated, 
680K + 20% 1/2 watt 
Carbon -composition insulated, 

.21 

.21 
R53 

R5.4 

RCC154M 

RVCIOIN 

100K + 20% 1 watt 
Carbon -composition insulated, 
150K + 20% 1/2 watt 

Carbon -composition variable, 

.33 
PE CI 

.21 PE C 2 

A- 1376-6F 

A- 1375-6F 
Audio Couplate CRL f YA401-002A 
Vertical Integrator Network - .75. 
CRL 'YA 402-002A .60 

Fl 

F2 

A-3750-30 1/4 Amp 250 Volt Cartridge Fuse 

A-3751-30 5 Amp 250 Volt 3AG Fuse. 

.18 

.16 

6800 ohms + 10% 1/2 watt .21 1.0M linear taper 1/2 watt .60 COILS MISCELLANEOUS 
R24 RCC105M Carbon compos- ition insulated, R55 RCC684M Carbon composition insulated, YI B-1452-9 Deflection 

R25 RCC820M 
1.0M + 20% 1/2 watt 

Carbon Composition insulated, 

.21 

R56 RVC102N 
680K + 20% 1/2 watt 
Carbon -composition variable, 

.21 
11 Mixer Plate Coil .50 

SI 

Yoke for 70 CRT (8.3 
MH Hor. 48M.H Vert.) 
Power Switch 

7.92 

R26 

R27 

R28 

R29 

R30 

RVM100S 

RCF823K 

RCG562K 

RCC222M 

82 ohms + 20% 1/2 watt 
Carbon composition variable, 

1000 ohms reverse audio tape* 
Carbon composition insulated, 

82K + 10% 1 watt 
CarborT composition insulated, 
18K + 20% 1 watt t 

Carbon- composition insulated, 
5600 ohms + 10% 2 watts 

Carbon corni7osition insulated, 

21 

.33 

.42 

R57 

R58 

R59 

R60 

R61 

RCC103M 

RCC225M 

RCC152M 

RVC103N 

RCC561K 

3.0 M linear taper 1/2 watt 

Carbon composition insulated, 
10K ohms + 20% 1/2 watt $ 

Carbon comp7osifion insulated, 

2.2M + 20% 1/2 watt _ 
Carbon composition insulated, 
1500 ohms + 20% 1/2 watt 

Carbon com-position variable, 
5000 ohms li near taper 2 watts 

Carbon composition insulated, 

.60 L2 
13 

.21 14 
L5 

.21 L6 

.21 

.93 

L7 

A-1475-10 
A- I476-10 
A-1476-10 

A-1480-10 
A-1477.10 

1st I.F. Coil 

2nd I.F. Coil 
3rd I.F. Coil 

21.25 M.C. Sound Trap 
4.5 M.C. Sound take-off Coil 
Channel °2 Antenna Coil Ass. 

l'f6 3 Antenna Coil Ass. 
Channel t4 Antenna Coil Ass. Channel Col 

Channel "5 Antenna Coil Ass. 
Cha Charnel Antenna i Ass. 
Channel t7 Antenna Coil Ass. 

A5 

.62 

.62 

.39 

.66 

1.02 
1.02 

1.02 
1.02 

1.02 
1.02 

B-4100-33 

A-4102-33 
B-4101-33 
A-1553-2 
A-1 008-1 

A-1500- 1 1 
A-1501-1 1 

(included as port 

of Contrast volume control 
Part iRVM 1005) 
Tuner, Standard Coil 

Ion Trap 
Focalizer 
CRT Socket (w ith leads) 

Yoke Mounting Hood 
Line Cord 
Hi-Voltage CRT Lead w ith Con-

nectar 

37.80 

.69 
4.95 
.60 

.99 

.60 

.48 

R31 RCC274M 
2200 ohms + 20% 1/2 watt 

Carbon corni7osition insulated, 

.21 

R62 RCC561K 
560 ohms + 10% 1/2 watt 

Carbon corn-position insulated, 
.21 W 

Channel '8 Antenna Coil Ass. 
19 

1.02 CABINET PARTS 

270K + 20% 1/2 watt 

-composition 

.21 560 ohms + 10% 1/2 watt .21 
Channel Antenna Coil Ass. 

° Channel 10 Antenna Coil Ass. 
1.02 
1.02  Description Price Description Price 

R32 

R33 

R34 

R35 

R36 

R37 

R38 

R39 

RCC105M 

RCC473M 

RVC1OON 

RCC224M 

RCC474M 

RCC820M 

RWT402K 

RCF823M 

Carbon insulated, 
1.0M + 20% 1/2 watt 

Carbon -Composition insulated, 
47K + 20% 1/2 watt 

Carbor-i- composition variable, 
250K linear taper 1/2 watt 

Carbon composition insulated, 
220K + 20% 1/2 watt 

Carbon -composition insulated, 
470K + 20% 1/2 watt 
Carbon -compositi 011 insulated, 
82 ohms 4 20% 1/2 watt 

Wire woun7:1 1000 ohms + 10% 
- 

10 watts 
Carbon composition insulated, 

82K + 20% 1 watt 

.21 

.21 

.60 

.21 

.21 

21 

1.20 

R63 

R64 

R6.5 

R66 

R67 

R68 

R69 

R70 

RC F472K 

RCC273K 

RCC104K 

RCC104K 

RCC475M 

RCC474M 

RCC152K 

RCC392K 

Carbon composition insulate d, 
4700 ohms + 10% 1 watt 

Carbon compo- sition insulated, 
27K + 10% 1/2 watt _ 

Carbon composition insulated, 
100K + 10% 1/2 watt 

Carbon Composition insulated, 
100K + 10% 1/2 watt 

Carbon -composition insulated, 
4.7 M + 20% 1/2 watt 

Carbon -composition insulated, 

470K + 20% 1/2 watt 
Carbon -composition insulated, 
1500 ohms + 10% 1/2 watt 

Carbon corn-position insulated, 

3900 ohms + 10% 1/2 watt 

.21 

.21 

.21 

21 

19 
.21 LIO 

111 
.21 

.21 

t 

Channel "11 Antenna Coil Ass. 
Channel '12 Antenna Coil Ass. 

Channel '13 Antenna Coil Ass. 
Chan. ' 2 Mixer-Osc.Coil Ass. 
C Chan. 3 Mixer-Osc.Coil Ass. 

Chan. i 4 Mi xer-Osc .Coi I Ass. 
Chan. If 5 Mixer-Osc.Coil Ass. 
Chan. IF 6 Mixer-Osc.Coil Ass. 

C. 7 M han P Mixer-Osc.Coil Ass. 
Chan. IF 8 Mixer-Osc.Coil Ass. 

Chan. ° 9 Mixer-Osc.Coil Ass. 

Chan. "10 Mixer-Osc.Coi I Ass. 
Chan. 11 Mixer-Osc .Coi I Ass. 
Chan. " 12 Mixer' -Osc. Coi 1 Au. 
Clan. "13 Mixer-Oic.Coi I A s. 

1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 

1.02 

1.02 
1.02 
1.02 
1.02 

1.02 
1.02 

Mask - 14 Series 
Mask - 17 Series 
Mask - 19 Series 

Mask - 20 Series 
Glass - 14,17 Ser. 
Glass - 19 Series 

Glass- 20 Series 
Mask - 1400 Ser. 

Mask - 1700 Ser. 
Mask - 2000 Ser. 

Glass- 1400 Ser. 
Glass- 1700 Ser. 

Glass - 2000 Ser. 
Bezel - 1400 Ser. 
Bezel - 1700 Ser. 

2.70 
2.80 

4.35 

4.35 
4.05 
12.80 

12.80 
2.70 

2.75 
4.35 

3.15 
4.02 

8.07 
4.92 
5.18 II 

Bezel- 2000 Series 
Nameplate 14, 17, 
19, 20 Series 

Nameplate 1400, 
1700, 2000 Ser. 

Knob, Off, On Vol . 

Knob, Contrast 
Knob, Fine Tube 

Knob, Channel Selec. 
Catches, Friction 

Nameplate 
Bolts, Chassis Mtg. 
'10-32 x 1" 

Washers, Chassis 
Mounting 

10.32 

1.50 

3.00 

.20 

: 1155 

.51 

.15 

.10 

.05 

I 

_ .33 
_ 

.21 

©John F. Rider MODELS 117, 217 



3o4 oe A 

VI 
R.F AMP 

SECS 

6C 86 
SAGS 

SW-FU 
F2 

FILS 

NI NESISTONS WI »IS EXCEPT 

K. IO0O ANO 114 IP00. 00 

SECT SU4-VIt 

L22 
--.-/ I I ri 

ALL COICENSERS IN MFD.U4LESS 
OTHERWISE MDT EC/ 

TEST CONDITIONS-

LINE 117y- 60 CYCLE A.C. 

ANTENNA SNORTED - TUNE TO CHANNEL 13 

CONTRAST 18 BRIGHTNESS AT MINGIUM 

OTHER CONTROLS IN NONMAL OPERATING POSITION. 

VOLTAGES TAKEN WITH VTVM FROM PONT INDCATED ID CHASSIS. 

VOLTAGES MAY VARY ± 20 PER CENT 

© John Ir. Rider 

V 2A 

CONVERTER 

e. e 

V2B 

6J6 

OSC. 

L 18 

2 HT- 220 MC 

%%4/9W tRY49.9‘9 
1000 3000 

10V/ lOW 

TOIL 5V AC 

YOKE INDUCTANCE Q3 M H HORIZONTAL 
48 MH VERTICAL 

To Fi of 
V12,VlS,V14, 
V 15 13 V16 

fro *von No 'eve] 

CM 

V* MK! 
V3 A RCSA G S 1ST VIDEO I F ce G  SAGS 2ND VIDEO 1 F 

....., ir--
Ile v LO 120 Y 1.3 15 t eoC 

.531. 

 •Aho/M,---
150 
812 

V IIB 
SYNC. PHASE INV, 

IA, 12 AU? 

1, R47 

3 

75-v 

R40 
4700 

R•5 
C43 , 2200 

V14 

PHASE CET 6 AL5 

I-3.5V4A Pin 7.0vi4 1 

1.5-Von Pin 5 of V14 

1.09vonPn•ot vr5A 

R43 
GOO CONT1On, 

VS 6ALI6 3r0 VIDEO I 

L. 
13.2 8C 

07V Z 

-.WAN  
100 COI lao 
520 am. 

VERT NULTIVIBRATOR 550 
2210 IN 

1.30,1  
E2.4  I V1215 

PEC -2 VI2 A I /2 
CRL 'IA 402-0020 V2 SSN7 

VERT HOLD 
CONTROL 

V6 VIDEO -DE T, 
AGC RECTIFIER 

SALO 

7 Li3 

R23: 

5 TV on 011.1 5 of 4 'I 

V7 VIDEO AMP 

L 12 C27 6 AC 7 

05 Kin 

TO 
2 

RIO 
150 CM 

CV 
R59 

R55 1500 YELLOW 
MOK 

RS. 
VERT LIN 

3 rem. CON T ROL 

HEIGHT • 5000 - M10 
 CONTROL 

NOR .OUTPUT 
6 BG6 

L14 

240 ,111 

28 C50 

IRK 1 SOS11.0e 
-.V. 1 

LS 2200 DC RESTORER 
Rbo SYNC. SEP 

: 
1/2 12AU7 

560 540 y 
Sil 562 

J 

V 17 

H V. RECTIFIER 

I X 2 

500 C111 
Nut 

201tV 

W DTH CONTROL 

ALTERNATE CIRCUIT 
FOR v IA 

V Ile C44 

VIS 
DAMPER 
6W4 

* DO NOT MEASURE AT THESE POINTS 
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OR &LANCE 
CON TROL 
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23.c) MC 

LI C13 

AGC 

ST VIDEO 1.F. 2M).VCEOLF 

06CB6 6CB6 

RI4 

G 20 
5000 

R16 
150 

14 
R15 
47 

R17 150 

3RD.VIDEO 

5I6CB6 

528j rg{-1 
C 18 f 

252 MC. 
IL 4 

RI9 
150 

R?„9,250  

R 21 

2.2M, 

9= C24 
* 0.25 

SCHEMATIC SUPPLEMENT 

CHANGES IN MODEL 217 CHASSIS 

100 MME 
r I 

IR 22 

680K 

VIDEO-DE T.-A GC VIDEO AMP 

eI6AL 5 €16A C7 

TO L6 SOUND TAKE OFF 

C271 
L12 2.2 MMF —  

C27 0.05 

C25 .5mp,A 11F-T 1 

 , 
_1-C26 

DR2 
I- 13: 1.0 

5 
R 602031 

+120 
TO JUNCTION C70 AND R 46 

NOTE: 
WHEN 6AG5 OR 6BC5 TUBES ARE USED FOR 
V3,V4. AND V.5.PIN NO 7 IS UNCONNECTED. 

The supplement to the schematic shows the changes in the video IF amplifier made. 
The changes in the sync separator and DC restorer were also incorporated into 
some chassis. 
The changes in the IF amplifier were made to improve sensitivity and stability. 
The changes in the DC restorer and sync separator improve the operation of the 
sync circuit and also improve the operation of the DC restorer so that the bright-
ness control requires a minimum of adjustment when the contrast control is 

changes. 
The following table should be substituted for the table labeled "IF AMPLIFIER 
ALIGNMENT". 

2ND IF 

344 IF 

4T.IF 
SOUND 
TRAP 

101 TUBE LAYOUT 

V2 6J6 
o   

6AC5* 

6445. 

br IF 

6V6 

BAGS* C)6T8 
  TOP PRin _Re  
64U68 BOTsEr  64U6 

 0 

8AL5C) 

6AC7 

POWER TRANS 
12 

51J 4 

_SOUND 
IF 

65N7 

85.N7 

6846 

163 

ALTERNATE TUBES 6C136- 613C5 

NOR B. 
FUSE 

117v-80+y AC onity 
180 WATTS 
Rm.A CODE 217 

L 14 

R25 
82 

D.C. RESTORER SYNC. SEP 

Ai 12 AU7 

C30 0.1 

R30 2200 

L I5e  
z 

R27e 
82K> 

C17 15 
0.05 

R29 
5600 

R3 
IDM 

R31 
150K 

R 2 
82K 

2 

PICTURE TUBE 

13* t + 120 TO PINNO2 VIIB 
360V 

6CB6 e 6CB6 
100 MMF 

15 
5000 R14 R15 
MMF 22K 47 

2 30 MC 

TO V5 

C18 
5000 MMF 

IF AMPLIFIER ALIGNMENT 

a. Disconnect antenna; connect Set Picture control fully to right. 
jumper wire across terminals. 

b. Set receiver to channel 13 or c. Allow about 15 minutes for 
other unassigned high channel receiver and test equipment 
to prevent interference during to warm up. 
IF alignment. 

STEP 

SIGNAL GEN. 
FREQUENCY 

(MC) 

VTVM AND SIGNAL 
GENERATOR 
CONNECTIONS 

INSTRUC-
TIONS ADJUST 

1 25.2 
VTVM high side to test 
point"T", low to chas- 
sis. R.F. gen, high side 
to floating tube shield 
on 636. Low to chassis, 

Use VTVM 3 
volt DC scale. 
Adjust signal 
generator to 
maintain ap- 
proximately 1 
volt output. 

L4 & L2 
for Max. 

2 23.0 
Li & L3 
for Max. 

3 To insure correct I.F. alignment, make the "I.F. Response Curve 
Check" given below 

When ordering replacements, be sure to give complete descrip-

tion of part, chassis number, model number, and any other pertinent 

information in addition to part number if available. 

A GC 

1
V
N
O
I
1
V
N
 

AC L1NF FUSE 
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SPECIFICATIONS  

Direct View Electromagnetic Picture Tube 
14" Rectangular 21" Rectangular 
17" Rectangular 24" Round 
20" Rectangular 

Operating Voltage 
1 10-120 60 Cycles 

Wattage 
175 Watts 

Input Impedance and Transmission Line 
300 ohm balanced (between antenna terminals) 
75 ohm coaxial cable may be used by connecting 

shield to chassis and inner conductor to either 
antenna terminal 

Intermediate Frequencies 
Video - 25.75 Mc. 
Sound - 21.25 Mc. 
Intercarrier Sound 4.5 Mc. 

Fuse Location 
Horizontal output fuse, F1, is located inside the 
high voltage enclosure. 
The line fuse, F2, is located in a fuse holder on 
the rear apron of the chassis. 

CENTERING 

ADJUSTMENT 

Tube Complement 
VI 6C36 
V2 616 
V3 6CB6 
V4 6CB6 
V5 6CB6 
V6 6AL5 
V7 6AC7 
V8 6AU6 
V9 6T8 
V10 6V6GT 
VII 12AU7 
V12 6BL7GT 
V13 6AU6 
V14 6AL5 
V15 6SN7GT 
V16 
V17 
V18 
V19 
V20 

R.F. Amp. 
Mixer and Osc. 
1st I.F. Amp. 
2nd I.F. Amp. 
3rd I.F. Amp. 
Video detector 
Video Amp. 
Sound I.F. 
Ratio Det. & Audio Amp. 
Audio Output 
Sync. Separator 
Vert. Osc. and Output 
AGC Key tube 
Hor. Phase detector 
Horizontal oscillator 

6BG6G Horizontal output 
1B3GT Pulse rectifier 
6W4GT Damping Diode 
5U4G B plus rectifier 
17BP4 - 17" CRT 
20DP4 - 20" CRT 
21EP4 - 21" CRT 
24AP4 - 24" CRT 

LOOSEN SCREW 

ROTATE TO SQUARE PICTURE 

FOCUS ADJUSTMENT 

INSTALLATION AND SERVICE ADJUSTMENTS 

When installing, each set should be checked for picture 
centering, picture tilt, shaded corners, proper size, linearity, 

etc., to insure best performance. It is especially important 
that the Ion Trap be checked, and that the Channel Slugs be 

adjusted upon installation or servicing of every set to insure 
ease of tuning. Any adjustments required should be made as 

described here. 

For best results, all checks or adjustments should be 
made using a transmitted television test pattern. A mirror 

placed in front of the picture tube screen will be of help in 

observing the picture while adjusting rear chassis controls. 

HIGH VOLTAGE WARNING 

Operation of this receiver outside of its cabinet involves 
a shock hazard from the power supplies. No work should 

be attempted on this receiver by anyone who is not thoroughly 
familiar with the precautions necessary when working on the 
high voltage equipment. 

EXTERNAL ANTENNA 

When an external indoor or an outdoor antenna is re-

quired, be sure to disconnect the built-in antenna leads from 

the antenna terminal board, tape them and place them away 
from the chassis. 

OPERATING THE TELEVISION RECEIVER 

The controls of this receiver are operated conventionally. 
When tuning, carefully adjust the TUNING control for the 
best picture. 

INDIVIDUAL CHANNEL SLUG ADJUST-

MENT "A3" USING TELEVISION SIGNAL 

Individual channel oscillator adjustment of every re-
ceiver should be checked upon installation or servicing. If 

this adjustment is properly made, it is possible to tune from 
one station to another by merely turning the CHANNEL con-
trol. With correct oscillator channel orijustment,best picture 
will be located at the approximate center of the range of the 
Tuning control. 

Chonnel slug adjustment can be mode without removing 

the chassis from the cabinet. Adjust as follows: 

a. Turn the set on and allow 15 minutes to warm up. 
b. Set the CHANNEL knob for a station in operation. 

Set all other controls for a normal picture. 
c. Set TUNING control at center of its range by ro-

tating it approximately halt- way. 
d. Remove the CHANNEL and TUNING knobs. 

e. Insert a 1/8" blade, NON-METALLIC screw-
driver in the 1/4" hole adjacent to the channel 

runirby shaft. Fur each channel in operation, 
carefully adjust the channel slug for the best pic-
ture with clear detail. Be sure that the Tuning 

control is set at the center of its range before ad-
justing each channel slug. Only slight rotation 

of the slug will be required ; turning the slug in 
too far will cause it to fall into the coil. ( If the 
slug falls into the coil, remove the coil, move the 

retaining spring aside, lightly tap the open end of 

the toi I until the slugi.slips out. Replace slug and 
re-set retnining spring;) 

If a number of slugs are found to tune all the way in or 

all the way out, or if the 6J6 oscillator-mixer tube has been 
replaced, it may be necessary to make the "Overall Oscil-
lator Adjustment" as discussed below. 

OVER-ALL OSCILLATOR ADJUSTMENT "Al" 

USING TELEVISION SIGNAL 

Over-all oscillator adjustment should only be necessary 

when replacing the oscillator-mixer tube (6J6), or when all 

channel slugs are off in the same direction. When replacing 
the oscillator- mixer tube (6J6), it is recommended that sev-

eral tubes be tried to select one which will cause least oscil-
lator frequency shift. 

Al is generally adjusted so that approximately 3/16" of 
screw thread is exposed. 

Adjust as follows: 

a. Follow steps "a", "b", and "c" above. 

b. Carefully adjust trimmer C6 (figure 8) for best 
picture with clear detail. 

c. Check and, if necessary, make individual channel 
adjustments as indicated above. 

ION TRAP ADJUSTMENT 

To properly adjust the Ion Trap, Focusing Device and the 
Deflection Yoke the following procedure should be followed. 

The Deflection Yoke should be placed in position clos-

est to the "bell" of the Cathode Ray Tube as far forward on 
the neck of the tube as is possible. The Focus Device is next 
in line and Ion Trap last. See Figure I. 

The antenna should be connected to the receiver, 
the set should be turned on, the brilliance control turned to 

MAXIMUM and the contrast control at MAXIMUM. 

The Ion Trap should be moved forward and backward 
and at the same time rotated to achieve the brightest raster 
on the face of the CRT. 

Reduce the brilliance control to a point sligktly over 
normal brightness and adjust the Focus Control on the rear of 

the Focus Device with a non-magnetic screwdriver for clear-

est and sharpest horizontal sweep lines. The Ion Trap should 
then be readjusted slightly for the brightest response on the 
face of the tube. 

The Focus Device aperture should be moved to secure 

a complete raster centered and with no corners cut off. 

Finally the Deflection Yoke should be rotated to "square" 
the luster with the chassis as a reference. The screws on the 

yoke brackets should then be set. 

HEIGHT, WIDTH AND LINEARITY 

To adjust the overall size and lineority of the picture it 

is almost mandatory that a pattern transmitted from a local 

station be used. Linearity adjustments,particularly,cannot be 
accurately made on moving transmissions. It should also be 

remembered that in areas where more than one station is be-

ing recei‘,ed, that pictures transmitted from different stations 
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will vary slightly in size. The smallest transmitted picture 
should be made to fill the area delineated by the mask. 

The first step in linearity and size adjustment is to turn 

the Width Control (rear of chassis) all the way in. (clockwise) 

The Horizontal Drive trimmer should then be adjusted 

for the best compromise between maximum brightness and 
good horizontal linearity. Misodjustment of the Horizontal 
drive condenser will show as bright vertical bars on the left 
hand Pide of the picture. The Width Control should then be 
backed out until the picture is the correct width. 

Vertical Linearity and height adjustment are made ir 

the conventional manner. It will be noted that there is some 
interaction between these controls. 

HORIZONTAL OSCILLATOR ADJUSTMENT 

The set should hold horizontal sync over approximately 

one turn of the horizontal hold control. This will vary with 
signal strength of the received station. The control will bind 

at the extreme ends of its rotation. Do not attempt to force 
it to turn after binding is encountered or setious darnagewill 
result. If the set does not hold at a point in the center of the 
control range it indicates trouble in the horizontal oscillator 
or sync phase detector. 

PICTURE TUBE REPLACEMENT 

Important: After replacing any picture tube, be sure to 

make all deflection adjustments-- Picture Centering, Deflec-
tion Yoke, and Ion Trap -- as given on page 3. Especially 
note comments on picture centering. 

WARNING : Because of the high 2nd anode voltage 
used (approximately 12KV) and the possibility of danger of 

implosion due to high vacuum, the following precautions 
should be noted when removing or replacing picture tubes: 

a. Before handling a picture tube, remove the 2nd 

anode static charge from both the picture tube and 
the 2nd anode connector by shorting them to chas-
sis. 

b. Shatterproof goggles and heavy gloves should be 

worn while handling or installing a picture tube. 
c. Always handle the picture tube very carefully. 

DO NOT pick the tube up by the neck. 

VOLTAGE CHART 
TUBE I 2 3 4 5 6 7 8 9 

VI 6C136 OS o0 OS 6.3AC6 1056 1056 oe _ _ 

V2 6J6 1056 1056 OS 6.3AC 6 oe 0. oe - 
V3 6C136 -0.4 0.5 6.3AC 0 90 90 0 - - 

V4 6CB6 -0.4 0.5 6.3AC 0 95 95 0 - _ 

V5 6CR6 0 1.4 6.3AC o 100 100 0 - - 

V6 6AL5 o o 6.3AC o o o -0.5 - - 

V7 RAC7 0 6.3AC 0 -0.5 1.4 100 0 225 - 

V8 6AU6 -0.3 0 6.3AC o ioo 100 0.6 - ' - 

V9 678 -0.4 -0.8 -0.4 o 6.3AC 0 0 -0.8 75 

VIO 6V6 NC 0 225 250 0 NC 6.3AC 10 - 

VII I2AU7 60 10 10 6.3AC 6.3AC 10 -0.7 0 0 

VI2 6RL7 -0.9 320 19 -30 75 0 0 6.3AC 

VI3 6AU6 235 250 250 6.3AC* t 350 250 - 

VI4 6AL5 0 0 6.3AC 0 6 o -4 - - 

VIS 6SN7 -7 120 13 1.3 320 13 6.3AC 0 

VI6 66 -25 0 o NC -25 NC 6.3AC 270 

VI7 193 t t t t t t t t _ 

VI8 6W4 NC NC 550 NC t t 250 6.3ACt - 

V19 5U4 NC SAC NC 355AC NC 355AC NC 30 

TEST CONDITIONS: NOTES: 

LINE 117V. - 60 CYCLE A.C. TUBE REMOVED FROM SOCKET 

ANTENNA SHORTED- TUNE TO CHANNEL 13 t DO NOT MEASURE 
CONTRAST, BRIGHTNESS, dr VOLUME AT MINIMUM. * MEASURE BETWEEN PINS NO.3 & NO.4 

OTHER CONTROLS IM NORMAL OPERATING POSITION. t MEASURED BETWEEN PINS NO.7 & NO.8 

VOLTAGES TAKEN WITH VTVM FROM POINT ND1- A MEASURED 3ETWEEN PINS NO. 2 & NO. 8 
CATEO TO CHASSIS EXCEPT WHERE NOTED. 

TELEVISION ALIGNMENT PROCEDURE 

GENERAL 

Complete alignment consists of the following individual 

procedures. Complete alignment should be performed in this 

sequence. 

a. 
b. 
c. 
d. 

IF Amplifier Alignment. 

4.5 MC Sound IF Alignment. 
RF and Mixer Alignment. 
Overall RF and IF Response Curve Check and High 

Frequency Oscillator Alignment. 

TEST EQUIPMENT 

To properly service this receiver, it is recommended that 

the following test equipment be avai lable. Note: Equipment 
belowrnay be available 011 a single unit,except for the vacuum 

tube voltmeter. 

SWEEP GENERATOR 

Sweep generator must provide sweep frequencies from 
18 to 30 MC range: 10 MC sweep width. 

50 to 90 MC range: 10 MC sweep width. 
170 to 225 MC range: 10 MC sweep width. 
Output: adjustable; at least one- tenth volt maximum. 
Output impedance: 300 ohms balanced to ground. 
Sweep generator should preferably have a built-in 

marker generator with calibration crystal for check-
ing dial accuracy. 

SIGNAL GENERATOR with crystal calibrator which can also 
be used as a marker generator. 

CS MC frequency. 
18 to 30 MC frequency range. 

50 to 90 MC frequency range. 
170 to 225 MC frequency range. 

Must have a built-in calibration 
dial accuracy. 

OSCILLOSCOPE 

crystal for checking 

Standard oscilloscope, preferably one with a wide band 
vertical deflection, vertical sensitivity at least .5 volt 
peak- to- peak per inch. 

VACUUM-TUBE VOLTMETER 

Standard Vacuum-tube Voltmeter with high resistance 
input and low voltage DC Range (3 volts or less). In ad-
dition, a zero center low voltage range will be found 
useful. 

ALIGNMENT TOOLS 

An alignment tool kit consisting of one metallic and 
one non-metallic screwdriver is necessary. 

SWEEP GENERATOR NOTE 

A sweep generator which does not have constant output 
voltage and reasonably linear sweep frequency distribution, 
will produce curves which are widely different from the "IF" 

Response Curve" or Overall RF and IF Response Curve" Shown 
in the following pages. If repeated difficulty is encountered 
in obtaining these curves, the sweep generator should be 
checked. A simple check is to observe the response curve for 

a set that is known to be in alignment. 

Before suspecting the generator, be sure the alignment 

instructions in this manual have been followed carefully. 

IF AMPLIFIER ALIGNMENT 

a. Disconnect antenna; connect jumper wire during IF alignment. Set Picture control 

across terminals, fully to right. 

b. Set receiver to channel 13 or other unas- c. Allow about 15 minutes for receiver and test 

signed high channel to prevent interference equipment to warm up. 

Step 
Signal Gen. 

Frequency 

(MC) 

VTVM and Signal 

Generator 

Connections 

Instructions Adjust 

1 25.2 VTVMhigh side to test point " T", 

low to chassis. R.F. gen. high 

side to floating tube shield on 

6J6. Low to chassis, 

Use VTVM 3 volt DC scale. 

Adjust signal generator to 

maintain approximately 1 

volt output. 

L4 & L2 for Max. 

2 23.0 Li & L3 for Max. 

3 To insure correct I.F. alignment, make the " I.F. Response Curve Check" given below. 

IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope with sweep input 

Differences in tube gain and component values affect IF re-
sponse. These differences are not apparent in alignment of IFs 
when using a signal generator and VTVM (single frequency align-
ment) ; hence it is preferable that on If re-sponse curve check be 

to RF Mixer V2). 

mode after completion of the IF amplifier alignment. 

The IF response curve check can be made as indicated di-
rectly below. However, also note that a better check can be 
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made by feeding the sweep signal through the entire RF and IF 

system as given under "Overall RF and IF Response Curve Check 

(Step 1)". The overall check should be mode after making all 
other alignments. 

a. Make all control settings and connections as given in "a" 
through "c" the IF amplifier alignment chart above. 

b. Connect oscilloscope • between point "T" and chassis ground, 
see fig. 4. Keep leads away from receiver. 

c. Connect sweep generator high side to tube shield of 6_16 (V2) 

osc-mixer tube. Be sure to insulate tube shield from chassis. 

Connect sweet generator low side to chassis close to 6.16 tube 
base. Set sweep generator to sweep the IF bond pass ( 19 to 29 

MC). 
d. If sweep generator does not have a built-in marker generator, 

loosely couple marker generator high side to the sweep gen-
erator lead connected to tube shield on tuner; low side to 
chassis ground. 

To avoid distortion of the response curve, keep the sweep 
generator and marker generator outputs at a very minimum. 

Marker pips should be just kept barely visible. To mini-

mize distortion, set sweep generator output for VTVM reading 
of approximately .6 volt DC, measured between test point "T" 

and chassis. Connecting a 1-1/2 volt battery (negative to 

AGC Line, positive to chassis) will allow greater signal 

input without distorting the response curve. 

e. Check curve obtained against the ideal IF response curve shown 
in figure 3. Since it is not always possible to get ideal curves, 

it should be noted that the height of opposite peaks should be 

within 30% of each other. The dip or valley in the center of 
the curve should not be greater than 30% down from the high-

est peak of the curve. Check video and sound IF carrier 
points by means of marker generator. It is important that 

marker pips be in the proper location on the response curve. 
The 25.75 MC marker, should be 50% below the highest peak 
on the high frequency side of the curve. The 22 MC marker 
should be at the opposite side of the response curve, located 

approximately 85% below the highest peak. The 21.25 MC 
marker should be located at least 95% below the highest peak, 

and may or may not be visible. 
Consistent with proper band width and correct location of 

markers, the response curve should preferably have maximum 
amplitude, symmetry, and flat top appearance. 

If the procedure given has been carefully followed and the 

response curve obtained differs greatly from the curve shown, re-
peat the IF Amplifier Alignment, making sure generator frequen-
cies are precise and odjustrnents are accurately made. 

•OSCILLOSCOPE NOTE 
• In dealing with RF and IF response curves, it is well to remember that an inverted or mirror image may result, 
depending on the sweep generator and oscilloscope used. The general waveform should still be identical. 

When using a wide band oscilloscope for alignment, marker pips will be more distinct if condenser from 100 to 1,000 
mmfd. is connected across the oscilloscope input. Caution: Use the smallest condenser posaible, since too high • 
capacity will affect the shape of the response curve. 

21.250C 
'ARUM 

(MUD) I 

•51 LESS/ 95% 

ALIGNMENT HINT 

After becoming familiar with alignment procedure, some servicemen simplify 

subsequent alignment of sets by merely using the essential alignment data 

given in figures below. 

21.1550 mitt 

30 /.5AtIN0N 

DIFFERENCE II HEIGHT OF PEARS 
SHOULD IICIT EXCEED 30'4 

•erxSuRED FROM HIGHEST FM 

Figure 3 IF Response Curve. 
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Figure 4 3ottom View Showing Test Point Connections. 

AS INDIVIDUAL CHANNEL ADJ. 
A I 0 Vf Iri•LL Osztt.L•lon Ap.J. 

6T8 Ti 

To 4.5 Mc. IAx. 
BoT. 4.5 Mc. ZERO 

6AU6 

L6 

6C86 6016 6CB6 6ALS 

CD a 0 ® 
L4 

Z5.2.ric MAX. 

Z3.0 MC. MA X. 

a. Disconnect 

terminals. 

b. Connect 

connect 

4.5 MC SOUND IF ALIGNMENT 

antenna. Connect jumper wire across c. Al low about 15 minutes for receiver and test equi p-

ment to warm up. 

signal generator high side to Pin 4 V7, d. Set Picture control fully to the right (clockwise). 
low side to chassis. 

Step Signal Gen. 
Freq. ( MC) VTVM Connections Instructions 1 Adjust 

1 

Since the transmitted video and sound carriers have an accurate 4.5 MC frequency difference, it is advise-
able to use a TV station signal instead of a signal generator for accurate alignment of steps below. When 
using a television signal, it may be necessary to use a higher scale on the VTVM. ( 30V) 
IMPORTANT: When using a signal generator, be sure to check it against a crystal calibrator or other fre-
quency sun dard for accurate frequency calibration at 4.5 MC. Accuracy required is within one kilocycle. 

2 
4.5 

unmodu- 
lated 
or AM 

modulated. 
See step 1 
for use of 
station 
signal. 

High side to 
test point "Y"; 

common to chassis, 

Use 3 volt DC scale on VTVM. 
Keep VTVM leads well sepa- 
rated from signal generator ( if 
used) and chassis wiring. 

L6 and top of TI for 
maximum (keep reducing 
generator output to keep 
V TVM • t approx. 1 vo 1 t ). 

3 

Hi gh side to 
test point " Z" 

common to 
test poin V" t ' 

Use 3 volt zero center scale on 
VTVM, if available. Keep VTVM 
lead« well separated from signal 
generator ( if used) and chassis 
wiring. 

Bottom of Ti for zero 
on VTVM ( the correct 
zero point is located 
between a positive and 
a negative maximum). 

( See Page 11 for MC Char t, Fi g. 6. RF Respon se Cu rye, Fi g. 7. Front 

view of T V Tuner and Fig. 8. Top of TV Tun er , Showing Adjustment 

Location) Fig. 4 For Test Point Location. 

RF AND MIXER 
a. If used earlier, disconnect 1-1/2 volt battery. 

b. Disconnect antenna from receiver. 

c. Connect sweep generator to antenna terminals. If 

sweep generator does not have a built-in marker 

generator, loosely couple a marker generator to 
the antenna terminals.' To avoid distortion of 

ALIGNMENT 
the response curve, keep sweep generator output 

at a minimum, marker pips just barely visible. 

d. Connect oscilloscope through a 10,000 ohm resistor 

to test point "W" on tuner (Fig. 8). Keep scope 
leads away from chassis. 

e. Allow about 15 minutes for receiver and test equip-

ment to warm up. 

Step Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency Instructions 

1 

205.25 
(Video Carrier) 

209.75 
(Sound Carrier) 

Sweeping 
Channel 12 

2 

See frequency table below. 

Set the sweep generator to 
sweep the channel to be check-
ed. Set the marker generator 
for the corresponding video 
carrier frequency and sound 
carrier frequency. 

Check for curve resembling RF Response Curve shown below. If necessary, 
adjust A8, A9 and A10 ( figure 9) as required. Note that adjusting A9 will 
shift the center of the response curve in relation to the video and sound car-
rier markers. A8 and Al0 should be alternately adjusted forNtbest gain with 
flat top appearance. Consistent with proper band width and correct marker 
location, response curve should have maximum amplitude and flat top 
appearance. 

Check each channel operating in the service area for curve resembling RF 
Response Curve shown below. 
In general, the adjustment performed in step 1 is sufficient to give satisfactory 
response curves on all channels. However, if reasonable alignment is not ob-
tained on a particular channel, (a) check to see that coils have not been inter-
mixed, or ( b) try replacing the pair of coils for that particular channel, or 
(c) repeat step 1 for the weak channel as a compromise adjustment to favor 
this particular channel. If a compromise adjustment is made, other channels 
operating in the sers ice area should be checked to make certain that they 
have not been appreciably affected. 

Figure 5 Te,p View of Chassis Showing Alignment Data. 
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OVERALL RF and IF RESPONSE CURVE CHECK (Step 1) 
and HF OSCILLATOR ALIGNMENT (Step 2) 

(Using sweep generator and oscilloscope.) 

IMPORTANT 

Since HF Oscillator alignment requires absolute frequency accuracy, 

a station signal is generally best suited for alignment of the indi-
vidual channel oscillator slugs A3. The procedure for using a station 
signal ( and without removal of chassis) is given in " Individual Chan-
nel Slug Adjustment Using Television Signal" on page iI 

The procedure for HF Oscillator 
a sweep generator is given. below. 

a. Disconnect antenna. 

b. Disconnect signal generator and VTVM ( if used 
earlier). 
Set the Tuning control at half rotation by rotating 
it approximately 150° as shown in Figure 7. 

d. Connect sweep generator to antenna terminals. 

If sweep generator does not have a built-in marker 
generator, loosely couple a marker generator to the 
antenna terminals. To avoid distortion of the re-

sporlse curve, keep sweep generator output at a 
minimum, marker pips just barely visible. Con-

c. 

Step 

1 

Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency 

alignment with an osci Iloscope and 

necting a 1-1/2 volt battery (negative to AGC 
Line ; positive to chassis) will allow greater signal 

input without distorting response curve. 

e. Connect oscilloscope between point T" and chas-
sis ground (see Figure 4). Keep oscilloscope leads 

away from chassis. 
Allowabout 15minutes for receiver and test equip-
ment to warm up. 

When adjusting A3, use a NON-METALLIC align-
ment screwdriver with a 1/8 inch blade. 

f. 

g. 

Instructions 

Sweep the RF band pass ( channel 13 or other unassigned high channel) and check the shape of the overall 
response curve obtained against the ideal curve shown below. If shape of curve is not within limits shown, it 
will oe necessary to repeat the IF Amplifier Alignment. The IFs must be accurately aligned before correct 
oscillator adjustment can be made. 

2 

See frequency table 
Set the sweep generator to 
sweep the channel to be check-
ed. Set the marker generator 
for the corresponding video car-
rier frequency and sound car-
rier frequency. 

Marker generator must have, or 
be used with, a calibrating 
source providing an accuracy of 
at least .05%. 

Set the Tuning control at half rotation ( see figure 7). Check to see whether 
oscillator alignment is required by comparing the location of the video a.ad 
sound carrier markers (sound carrier marker may or may not be visible) on 
the response curve obtained for each channel with the "Overall RF and IF 
Response Curve" shown below. Note whether mis-alignment is evident on a 
major number of channels or on only a few channels. 

If the markers for a major number of channels are far off in the same direc-
tion, adjust the overall oscillator adjustment Al (on channel 13 or other 
unassigned high channel) so that the video carrier marker is located as shown 
in the response curve given below. ( If the video carrier marker is at the 
proper point on the curve, the sound carrier marker should locate at the 
proper point on the curve.) Be sure the Tuning control is at half rotation 
while making this adjustment. Recheck all channels individually for proper 
marker location. 

If only individual channel adjustment is required, adjust the particular indi-
vidual channel slug A3, ( using a NON-METALLIC alignment tool with a 1/4 " 
blade) so that the video carrier marker is located as shown in the response 
curve given below. Only slight rotation of the slug will be required; turning 
the slug in too far will cause the slug to fall into the coil. • ( If the video car-
rier marker is at the proper point on the curve, the sound carrier marker 
should locate at the proper point on the curve.) Be sure the Tuning control 
is at half rotation while making this adjustment. 

To insure best reception and ease of tuning, a "touchup" adjustment of the individual channel slugs A3, 
3 using the station signal from each of the stations in the service area, must be made, preferably in the custom-

er's home. See "Individual Channel Slug Adjustment Using Television Signal" on page H. 

Fig. 9 Overall RF and 
IF Response Curve. 
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If an oscillator slug should fall into a coil, remove the coil, move the slug retaining spring aside, lightly tap the open end 
of the coil against a solid object until the slug slips out. Replace slug and set the retaining spring into its eut-out slot. 

Channel Video Sound 
Channel Freq, Carrier, Carrier, 
Number MC MC MC 

2 54- 60 55.25 59.75 
3 60- 66 61.25 65.75 
4 66- 72 67.25 71.75 
5 76- 82 77.25 81.75 
6 82- 88 83.25 87.75 
7 174-180 175.25 179.75 
8 180-186 181.25 185.75 
9 186-192 187.25 191.75 

10 192-198 193.25 197.75 
11 198-204 199.25 203.75 
12 201-210 205.25 209.75 
13 210-216 211.25 215.75 

Li (PEERAGE 05C 
LOJUSINEUI 

TUNING ROTOR 
5140111 
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SLUG ADJUSTMENT 
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Fig. 7. Front View of Tv Tuner. 
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Figure 6. 11F Response Curve. 

A3 INDIVIDUAL ÇHANNEL 

Al OVERALL OSCILLATOR ADJ. 

6AG5 
6C86 6J60- 613c5 

VZJ  VI 

L 

RF AMP RF AMP 

Az4 AS 

Figure 8. Top of TV Tuner, Showing 
Adjustment Location. 

TELEVISION TUNER SERVICE 
GENERAL 

The TV tuner is a sub- chassis consisting of an RF ampli -
Tier stage and a mixer-oscillator stage. 

Three different RF amplifier tubes, either 6AG5, 6BC3, 

or 6CB6, are used in this tuner. Although thes'e tubes have 
similar characteristics and are generally interchangeable, it 
is advisable to check the RF amplifier curve with a sweep 
generator and oscilloscope after replacement. A dual triode 
6_16 tube is used in the mixer-oscillator stage. 

Channel selection is accomplished by rotation of the 
tuner turret assembly, which has a separate set of two coils 

for ectch of the 12 television channels. Each set consists of an 
antenna coil in one assembly, and a mixer-oscillator coil in 

another. Coils are the snap- in type. Coils can be identified 
as to channel by the number stamped on the outside of the 

coil assembly. A Tuning control permits fine adjustment of 
oscillator frequency. 

The high frequencies used in television make it necessary 
that extreme core be exercised in servicing tuners. 

Location and lead dress of components and wiring are usu-
ally very critical. Wiring leads, acting as small inductances 
or capacities, may appreciably alter electrical characteristics 
of critical circuits at high frequencies. 

Parts location and ground connections should be as origi-
nally made. When replacing components, it is importarrt 
that they be replaced with parts of identical 
electrical characteristics and physical size. 

Refer to parts list for temperature coefficients, tolerances,ar 
other essential description. 

Note resemblance bet...n some ceramic con-

densers and resistors. If in doubt, check Schematic. 

Also note that replacement of tubes (especially 6J6 oscil-
lator-mixer tube) may cause some slight detuning of tuner 

circuits. This is due to the inherent differences of inter-

electrode capacitances. When replacing 6.16 tube, it is rec-

ommended that several tubes be tried in order to select a tube 
which will cause least oscillator frequency shift. This is easily 

checked by noting the amount of rotation of the Tuning ..;ontrol 
required to tune in the television signal. It is recommended 
that this check be made on the high channels. Make 
dual channel slug adjustments as instructed on page ri. 

Channel snap- in coils must be handled with care. Do 
not disturb coil windings. Also be sure the coils are pr,,perly 
paired for the indicated channel number,and that coils follow 
proper sequence when reassembled in the turret drum. F Of 

proper reference of tuner shaft in relation to coil position re-
fer to figure 7. 

TUNER REPLACEMENT 

Replacement of the complete tuner should generally never 
become necessary since electrical and mechanical parts are  
easily replaceable. At time of publication, the manufacturer 

can supply a replacement tuner on on exchange basis, if you 
are unable to make repairs. 
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TUNING CONTROL 

The Tuning control is a variable dielectric type condenser. 
The normal tuning range of the Tuning control for high chan-
nels is plus or minus 3 MC, for low channels plus or minus 1.5 

MC. 
Slight rubbing of the dielectric rotor of M104 against the 

grounded stator plate M107 is intentional, in order to avoid 
vibration with resulting microphonics. However the dielectric 
rotor should not be allowed to contact the circular disc riveted 

to the body of the tuner. 
The Tuning control is permanently set at the factory and 

cannot be readjusted for frequency tuning range. 

REMOVING CHANNEL COILS 

Insert a screwdriver blade between the coil retainer 
spring and the turret end plate. Twist the blade away from the 

turret and lift the end of the coil upward. 

CLEANING CONTACTS 

Remove several sets of coils from turret and rotate turret 
to position making contact points of contact plate accesstble 

for cleaning. 
Using a small, stiff brush and carbon tetrachloride, clean 

contact surfaces of stationary contacts. 
Remove accumulated dust or grease from stationary con-

tacts and contact plate with o soft canvas cloth dampened 
with carbon tetrachloride. Accumulated rosin may be re— 
moved with a soft cloth dampened with alcohol. 

Clean contact surfaces of rotating coils in same manner. 

TUNER LUBRICATION 

In general the lubrication applied to points of wear or 
friction at time of manufacture should make lubrication sel-
dom, if ever necessary. However, should tuner lubrication 
become necessary, it is important that the correct amount and 
type of lubricant be used. 

Using a clean brush, apply a film of switch contact oil, 
Viscosity Oil Co. #7069) to the surfaces of the coil contacts 

and stationary contact points. 
Lubricate bearing surfaces of all other moving parts with 

light yaseline or preferably Viscosity Oil Co. #8857 lubricant. 

CAUTION: Do not use lubriplate or 
any similar lubricant containing 

zinc or cadmium. 

ADJUSTING CONTACT SPRINGS 

OSCILLATOR SLUGS IN TOO FAR 

If HF oscillator slugs "fall into" coil form, remove the 

channel coil, move the slug retaining spring M112 aside, and 
tap the coil assembly until the slug slips forward. Set the 
slug retaining spring into position; it should rest firmly against 

the slug. 

REMOVING TUNER TURRET ASSEMBLY 

a. Remove retaining bracket M107 in front of the tuner. 
b. Remove rotor shaft assembly M104, rotor contact spring 

M124 and fibre washer M113. For reassembly, note order 

of parts removal. 
c. Remove front and rear turret retaining springs M125 by 

pressing straight end away from tab on chassis. 
d. Using a screwdriver blade at the side of the tuner, press 

the detent spring M122 and roller M121 away from the 
turret detent plate. 

e. Grasp tuner shaft and slip out of end plate bearings. 

REPLACEMENT OF THE UNGROUNDED STATOR 

PLATE OF TUNING CONTROL 

Stator plate M118 is replaced with wiring lead and trim-
mer condenser C5 attached, because it is difficult to solder 
the wire lead to the silver plated surface on the ceramic stator 
plate disc. 

To replace the stator plate, remove the turret assembly. 
Remove mounting rivets from stator plate by drilling out or 
clipping them oui with diagonal wire cutters. Remove trim-
mer screw M115 and locking nu r M114 from trimmer con-
denser C5. Unsolder wiring lead connecting trimmer to ter-
minal on contact plate. 

Assemble the replacement stator plate (M118) by placing 
the ceramic button over the 5/8" hole in the chassis with the 
wiring lead extending into the chassis. Place the mounting 
bracket over the ceramic button and mount securely using 
#4x3/16 round head machine screws with #4-40x3/16 hex 
nuts and #4 shake proof lock washers. Mount trimmer con-
denser C5 in chassis and solder wire lead to its original ter-
minal on the contact plate making this lead as short as possi-
ble. Dress wiring lead from ceramic stator plate to trimmer 
condenser C5 so it does not come in contact with the turret 
drum. After replacement of the stator plate, adjust trimmer 
condenser C5 (overall oscillator adjustment). 

a. 
Should the stationary contact springs make poor contact b. 

due to insufficient tension, remove several sets of coils from 
the turret. Rotate the turret to position making the bottom of c. 
the contact strip accessible for observation. With a narrow 
blade screwdriver, adjust the contact spring tension by care- d. 
fully bending the spring inward until highest point on the 
spring extends about 9/64 of an inch above the plastic surface e. 
of the contact plate. With correct tension of the contact 
spring, the spring should clear the flat surface of the turret 

coil by about 1/64 of an inch. f. 

REMOVING CONTACT PLATE ASSEMBLY M123 

Remove turret. 
Remove the mounting screws at the front and rear of Con-

tact Plate and Bracket Assembly M123. 
Unsolder both ends of contact plate assembly. Press out-
ward the front and rear tuner chassis end plates. 
To free contact plate assembly, release the contact plate 
tabs by pushing them away from the slots in the end plates. 
Unsolder all connections to contact plate. Unsolder the 
solder joint holding contact plate to the center partition of 
the tuner chassis. 
Reassemble in the same manner. 

INTERMITTENT PICTURE AND SOUND SOUND BARS IN PICTURE 
(DUE TO MICROPHONICS) 

This trouble is most commonly due to an intermittent 
tube, loose tube socket contacts, dirty or loose coil contacts, 
loose or cold (rosin) soldered joints, or loose or vibrating parts 
in the underside of the tuner chassis. 

When replacing tubes, see tube note under " General" 

Loose tube socket contacts may sometimes be lightened 
by compressing contacts with an ice pick or a large needle. 

Defective tube socket contacts can sometimes be replaced 
individually. 

For cleaning and adjusting coil contacts, see "Cleaning 
Contacts" and "Adjusting Contact Springs". 

Loose or intermittent connections can be found by tapping 
components or rotating the channel selector and watching the 
pattern on an oscilloscope. A visual inspection or o continu-
ity check will also be helpful. 

Apply a hot soldering iron to soldered joints which ap-
pear doubtful. Caution : Do not change lead lengths or move 
components other than to slightly separate parts or leads which 
have caused trouble by contact with the chassis or other parts. 
See discussion under " Ge•-teret!". 

Microphonics in the TV Tuner will generally produce 
sound bars in the picture or a ringing sound as the volume is 
turned up or as the cabinet is tapped lightly. 

Check for microphonic oscillator mixer tube, V2 (6J6). 
It is recommended that several tubes be tried, in order to se-
lect a tube which will be least microphonic and at the same 
time, causes a minimum of oscillator frequency shift,as noted 
with rotation of Tuning control. In some cases, replacement 
of the oscillator mixer tube, may necessitate readjustment of 
trimmer condenser Al (C5) (overall oscillator adjustment). 

Microphonics can also be due to vibration of loose wires 
or loose components. In some instances, the ceramic stator 
plate M118 (tuning stator) has been a source of microphonics 
since the rivets which fasten this part to the tuner chassis may 

be loose. This can be remedied by soldering the plate mount-
ing bracket to the tuner chassis. To solder the plate mounting 
bracket to the tuner chassis, remove the grounded Tuning 
stator plate M107, and move the tuner shaft M104 forward. 

Also, check for any mechanical "rub" such as loose 
screws which hold the tuner sub-chassis to the main chassis, 
loose solder connection from tube shield base to chassis, or 
extremely dry tuner shaft. 
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CAPACITORS CAPA Cl TORS 
Ref. 
No. Part No. Description 

Ref. 
No. Part No. Description 

C 1 
C2 
C3 
C4 
C5 
Co 
C7 
C8 
C9 
C10 
C 11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 
C40 
C41 
C42 
C43 
C44 
C45 
C46 
C47 
C48 
C49 
C50 
C51 
C52 
C53 
CM 

CCC05050D 

CVC030ST 
CVC030ST 
CVC030ST 
CVC030ST 
CCU05121K 
CCU05101K 
CCC05200K 
CCU05100K 
CCC05100K 
CDZ05102Y 

CCU05121K 
CDZ05502Y 
CDZ05502Y 
CCC05200K 
CDZ05103Y 
CDZ05502Y 
CDZ05502Y 
CDZ05502Y 
CDZ05502Y 
CCZ05102Y 
CDZ05102Y 
CPZ02504M 
CDZ05502Y 
CDZ05502Y 
CDZ05502Y 
CCC05068K 
CDZ05103Y 
CPZ04104M 
CPZ04104M 
CPZ04503M 
CMA0322IM 
CPZ06103M 
CDZ05103Y 
CSC05100K 
CSC05101K 
CMA05331M 
CMA05152M 
CES0405 
CDZ05502Y 
CWZ06502M 
CMA05102K 
CMA05102K 
CPZ06502M 
CPZ06503M 
CPZ06104M 
CET21C45 
CES2003 
CDZ05103Y 
CDZ05502Y 
CDZ05103Y 
CMB05392K 
CMA05331K 

Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Fine tuning consists of tuner parts 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Molded paper .5 MFD - 200V 
Ceramic disc 5000 MMF GMV 
Ceramic disc 5000 MMF GMV 
Ceramic disc 5000 MMF GMV 
Ceramic tubular 6.8 MMF + 10% NPO 
Ceramic disc, 10,000 uuf GMV 
Molded paper . 1 MFD 400 V 
Molded paper, . 1 MFD 400 V 
Molded paper . 05 MFD 400 V 
Molded mica 220 MMF + 20% 300 V 
Molded paper . 001 MFD 600V 
Ceramic disc, 10,000 uuf GMV 
Silver mica, 10 uuf + 10% 500V 
Silver mica, 100 uuf- + 10% 500V 
Molded mica, 330 uuf + 20% 500V 
Molded mica, 1500 uuf + 20% 500V 
Tubular electrolytic 4 MFD 50V 
Ceramic disc 5000 MMF GMV 
Molded paper, .005 MFD 600V 
Molded mica, 1000 uuf + 10% 
Molded mica, 1000 uuf + 10% 
Molded paper . 005 MFD 600V 
Molded paper, . 05 MFD 600V 
Molded paper, . 1 MFD 600V 
Tubular electrolytic, 150 MFD 50V t 
Tubular electrolytic 20 MFD 25V 
Ceramic disc 10,000 MMF GMV 
Ceramic disc, 5000 uuf GMV 
Ceramic disc 10,000 MMF GMP 

Molded mica, 3900 uuf + 10% 500V 
Molded mica, 330 uuf + 10% 500V 

tubular 5 uuf + . 5uuf NPO 

trimmer 0.5-3 uuf CRL 
trimmer 0.5-3 uuf CRL 
trimmer 0.5-3 uuf CRL 
trimmer 0.5-3 uuf CRL 
tubular 120 uuf + 100% N750 
tubular 100uuf + 10% N750 
tubular 20uuf + 10% NPO 
tubular 10uuf + 10% N750 
tubular 10uuf + 10% NPO 
disc 1000 uuf GMV t 

tubular 120uuf + 10% N750 
disc, 5000uuf GMV 
disc, 5000 uuf GMV 
tubular 20 MMF + 10% NPO 
disc 10,000 MMF GMV 
disc, 5000 uuf GMV 
disc, 5000 uuf GMV 
disc, 5000 uuf GMV 
disc, 5000 uuf GMV 
tubular 1000 MMF GMV 
disc 1000 MMF GMV t 

C55 
C56 
C57 
C58 
C59 
C60 
C61 
C62 
C63 
CM 
C65 
C66 
C67 

CMA05391K 
CPZ06103M 
CVM501ST 
CPZ06503M 
CPZ06254M 
CPZ02254M 
CDZ20K501 
CMA10560K 
CET21C45 
CET21C45 
CED4445 
CED4445 
CES8045 

PARTS LIST 
RESISTORS 

Ref. 
No. Part No. Description 

Ref. 
No. Part No. Description Price 

Molded mica, 390 uuf + 10% 500V R33 

Molded paper, . 01 MFD 600V R34 
Compression trimmer, 50 uuf + 500 uuf 
Molded paper, .05 MFD 600V 
Molded paper, . 25 MFD 600V 
Molded paper, . 25 MFD 200V 
Ceramic, 500 uuf GMV 20KV CRL 
Molded mica, 56 uuf + 10% 1000V 
Tubular electrolytic 20 MFD 450V t 
Tubular electrolytic 10 MFD 450V t 
Tubular electrolytic 40 MFD 450V * 
Tubular electrolytic 40 MFD 450V * 
Tubular electrolytic 80 MFD 450V 

NOTES: 

*C65 and C66 in same unit. + C48, C63, & CM in 
tC11 & C23 may be a dual disc capacitor. 

R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 

R44 
R45 

same unit. R46 

R47 
 R48 

R49 
R50 
R51 
R52 
R53 
R54 

RESISTORS 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 

R27 
R28 
R29 
R30 
R31 
R32 

RCC392K 
RCC103K 
RCC472M 
RCC224M 
RCC153M 
RCC473M 
RCC222M 
RCC103K 
RCC472M 
RCC682K 
RCC470K 
RCC103M 
RCC104M 
RCC223K 
RCC470K 
RCC151M 
RCC151M 
RCC562K 
RCC151M 
RCC151M 
RCC471M 
RCC183M 
RCC562K 
RCC151M 
RCC270M 
RVM100S 

RCC564M 

RCF682K 
RCC474M 
RCC225M 
RCC824M 

Carbon, 3900 ohms + 10% 1/2 watt 
Carbon, 10K + 10% 1/2 watt 
Carbon, 4700 ohms + 20% 1/2 watt 
Carbon, 220K + 20% 1/2 watt 
Carbon, 15K + 20% 1/2 watt 
Carbon, 47K + 20% 1/2 watt 
Carbon, 2200 ohms + 20% 1/2 watt 
Carbon, 10K + 10% 1/2 watt 
Carbon, 4700 ohms + 20% 1/2 watt 
Carbon, 6800 ohms + 10% 1/2 watt 
Carbon, 47 ohms + 10% 1/2 watt 
Carbon, 10K + 20% 1/2 watt 
Carbon, 100K + 20% 1/2 watt 
Carbon, 22K + 10% 1/2 watt 
Carbon, 47 ohms + 10% 1/2 watt 
Carbon, 150 ohms + 20% 1/2 watt 
Carbon, 150 ohms + 20% 1/2 watt 
Carbon, 5600 ohms + 10% 1/2 watt 
Carbon, 150 ohms + 20% 1/2 watt 
Carbon, 150 ohms + 20% 1/2 watt 
Carbon, 470 ohms + 20% 1/2 watt 
Carbon, 18K + 20% 1/2 watt 
Carbon, 5600 ohms + 10% 1/2 watt 
Carbon, 150 ohms + 20% 1/2 watt 
Carbon, 27 ohms + 20% 1/2 watt 
Carbon composition variable 
1000 ohms reverse audio taper* 

Carbon, 560K + 20% 1/2 watt 
Carbon, 18K + 20% 1 watt t 
Carbon, 6800 ohms + 10% 1 watt 
Carbon, 470K + 20% 1/2 watt 
Carbon, 2.2M + 20% 1/2 watt 
Carbon, 820K + 20% 1/2 watt 

R55 
R56 

R57 
R58 
R59 
R60 

RCC3 STIIM 
RVC100N 

RCC684M 
RCC474M 
RCC820M 
RWT332K 
RCC151M 
RCC473M 
RCC682K 
RCC682K 
RVM100S 

RCC475M 
RCF27IM 
RWT332K 
RCC472K 
RCC682K 
RCC272K 
RCC474M 
RCF102M 
RCC104M 
RCC155M 
RVC101N 

RCCI55M 
RVC102N 

RCC822K 
RCC225M 
RCC471M 
RVC103N 

R61 RCC561K 
R62 RCC561K 
R63 RCF472K 
R64 RCC224M 
R65 RCC104K 
R66 RCC104K 
R67 RCC475M 
R68 RCC474M 
R69 RCC152K 
R70 RCC392K 
R71 RCC 104K 
R72 RCC274K 
R73 RCC472M 
R74 RCC474M 
R75 RCG103M 
R76 RCG103M 
R77 RCC033K 
R78 RCF684M 
R79 RCCIO4M 

Carbon, 390K + 20% 1/2 watt 
Carbon composition variable, 
250K linear taper 1/2 watt 

Carbon, 680K + 20% 1/2 watt 
Carbon, 470K + 20% 1/2 watt 
Carbon, 82 ohms + 20% 1/2 watt 
Wire wound 1000 ohms + 10% 12 watts 
Carbon, 150 ohms + 20% 1/2 watt 
Carbon, 47K + 20% 1/2 watt 
Carbon, 6800 ohms + 10% 1/2 watt 
Carbon, 6800 ohms + 10% 1/2 watt 
Carbon composition variable. 
1.0M audio taper* 

Carbon, 4.7M + 20% 1/2 watt 
Carbon, 270 ohms 1 watt 
Wire wound 2300 ohms + 10% 9 watts 
Carbon, 4700 ohms + 10% 1/2 watt 
Carbon, 6800 ohms + 10% 1/2 watt 
Carbon, 2700 ohms + 10% 1/2 watt 
Carbon, 470K + 20% 1/2 watt 
Carbon, 1000 ohms + 20% 1 watt 
Carbon, 100K + 20% 1/2 watt 
Carbon, 1.5M + 200% 1/2 watt 
Carbon composition variable, 
1.0M linear taper 1/2 watt 

Carbon, I.5M + 20% 1/2 watt 
Carbon composition variable, 
3.0M linear taper 1/2 watt 

Carbon, 8200 ohms + 10% 1/2 watt 
Carbon, 2.2M + 20% 1/2 watt 
Carbon, 470 ohms + 20% 1/2 watt 
Carbon composition variable, 
5000 ohms linear taper 2 watts 

Carbon, 560 ohms + 10% 1/2 watt 
Carbon, 560 ohms + 10% 1/2 watt 
Carbon, 4700 ohms + 10% 1 watt 
Carbon, 220K + 20% 1/2 watt 
Carbon, 100K + 10% 1/2 watt 
Carbon, 100K + 10% 1/2 watt 
Carbon, 4.7M ; 20% 1/2 watt 
Carbon, 470K + 20% 1/2 watt 
Carbon, 1500 ohms + 10% 1/2 watt 
Carbon, 3900 ohms + 10% 1/2 watt 
Carbon, 100K + 10%-1/2 watt 
Carbon, 270K ; 10% 1/2 watt 
Carbon, 4700 ohms + 20% 1/2 watt 
Carbon, 470K + 20% 1/2 watt 
Carbon, 47 ohms + 20% 1/2 watt 
Carbon, 10K + 20% 2 watts 
Carbon, 3.3 ohms + 10% 1/2 watt 
Carbon, 680K + 20% 1 watt 
Carbon, 100K + 20% 1/2 watt  

NOTES: *R26 and R43 are part of same unit which also includes 
switch Si. t used as winding form for LI4. 

K = 1000 ohms M = 1,000,000 ohms 

PRINTED CIRCUITS 

PC80 
PC100 

A- 1376-6F 
A- 1375-6F 

Audio Couplate CRL FC-80 
Vertical Integrator Network - CRL PC- 100 

COILS 

Li 
L2 B-1471-10 
L3 B-1471-10 
L4 B-1471-10 
L6 A-1470-10 

L7 
L8 

L9 
L10 
L11 

L12 A-1469-10 
L13 A-1482-10 
LI4 A-1483-10 

L15 A-1484-10 
LI6 A-1479-10 
LI7 A-1486-10 
L18 A-1651-10 
L19 A-1481-10 
L20 A-1481-10 
L21 
L22 

Mixer Plate Coil 

1st I.F. Coil 
2nd I.F. Coil 
3rd I.F. Coil 
4.5 M.C. Sound take-off Coi I 
Channel #2 Antenna Coil Ass. 
Channel #3 Antenna Coil Ass. 
Channel #4 Antenna Coil Ass. 
Channel # 5 Antenna Coil Ass. 
Channel #6 Antenna Coil Ass. 
Channel # 7 Antenna Coil Ass. 
Channel # 8 Antenna Coil Ass. 
Channel #9 Antenna Coi! Ass. 
Channel # 10 Antenna Coil Ass. 
Channel # 11 Antenna Coil Ass. 
Channel # 12 Antenna Coil Ass. 
Channel # 13 Antenna Coil Ass. 
Chan. #2 Mixer-Osc. Coil Ass. 
Chan. #3 Mixer-Osc. Coil Ass. 
Chan. #4 Mixer-Osc. Coil Ass. 
Chan. # 5 Mixer-Osc. Coil Ass. 
Chan. #6 Mixer-Osc. Coil Ass. 
Chan. #7 Mixer-Osc. Coil Ass. 
Chan. #8 Mixer-Osc. Coil Ass. 
Chan. #9 Mixer-Osc. Coil Ass. 
Chan. # 10 Mixer-Osc. Coil Ass. 
Chan. # 11 Mixer-Osc. Coil Ass. 
Chan. # 12 Mixer-Osc. Coi I Ass. 
Chan. # 13 Mixer-Osc. Coil Ass. 
36UH Peaking Coil 
120UH Peaking Coil 
240UH Video Amp. Peaking 
Coil ( includes R28) 

380UH Video Amp. Peaking Coil 
Horizontal Hold - A.F.C. Coil 
Width Control 
Filter Choke, 2HY-220 MA. 
Filament Choke (Video I.F.) 
Filament Choke (Video I.F.) 
Filament Choke, Tuner 
Filament Choke, Tuner 

TRANSFORMERS 

Ti 

T2 

B-1472-10 

B-1653-13 

4.5 MC Ratio Detector Transformer 
(includes C36 and C37) 

Audio Output Transformer (6V6 to 
3.2 V.C.) 

©John F. Rider 



Ref. 

No. Part No. 

T3 A-1661-13 
T4 B-1662-13 
T5 C- 1677-13A 

T6 B-1650-13 

F 1 
F2 

A-3750-30 

A-3751-30 

Description 

Vertical blocking Osc. Transformer 

Vertical Output Transformer 
Horizontal Output Transformer 
Power Transformer 350-0-350 
220 MA. DC., 5V 3A, 6.3V 1.2A, 

6.3V 1.2A, 6.3V 8A 

FUSES 

1/4 Amp 250 Volt Cartridge Fuse 
5 Amp 250 Volt 3AG Fuse. 

MISCELLANEOUS 

YI 

Si 

B-1452-9 

B-4100-33 
A-4102-33 
B-4101-33 
A-1553-2 
A-1008-1 
A-1500-11 
A-1501-11 

Deflection Yoke for 70 CRT (8.3 
MH Hor. 48MH Vert.) 

Power Switch ( included as part 
of Contrast volume control 
Part Jj-RVM 100S) 

Tuner, Standard Coil 
Ion Trap 
Focalizer 
CRT Socket ( with leads) 
Yoke Mounting Hood 
Line Cord 
Hi-Voltage CRT Lead with Connector 

0 
6J6 

13TIE 

TUBE LAYOUT 

TOP PRI. 

BOT. SEC 

30UND I.F 

4TH.I.F 

POWER 

TRANS 

AC. LINE FneU7S) 

RATIO DET 

0 6AU6 

6AU6 

VI8 

0 6W4 

6AL5 

117V-60'\•AC ONLY 
180 WATTS 
RM.A. CODE 217 

HOR. B+ FUSE 

ADDITIONAL SERVICE INFORMATION 

These chassis use a keyed AGC system and unless certain precautions 
are observed some difficulties may be encountered when IF or RF alignment 
adjustments, are made. First be sure to read carefully the "Television Align-
ment Procedure" 

A 1 volt bias battery should be connected across the AGC line (neg-
ative to junction of C24 and R52, positive to chassis), when making all 
alignment adjustments. This will prevent the amplifiers from overloading in 
the event that it is not possible to attenuate the signal generator sufficient-
ly. Also, when the RF or IF amplifiers are sweep aligned the response curves 
will be distorted if a fixed bias is not applied to the AGC line due to the 
fact that the time constant of the keyed AGC circuit is short compared to the 
sweep frequency of the sweep generator. Therefore, the gain of the IF and RF 
amplifiers will not remain constant while the signal is sweeping through the 
response curve. When a sweep generator which does not have blanking is used, 
it will be impossible to make the forward and reverse response curves coin-
cide unless a fixed bias is used. 

In order to check the keyed AGC circuit for proper operation, the 
following simple test will be useful. When the grid of the AGC-key tube ( pin 
1 V13) is shorted to the cathode ( pin 7) the voltage on the AGC bus (across 
C24) should be approximately 40 to 70 volts negative as measured with a VTVM. 
In the event that this voltage is not obtained the trouble will probably be 
in the key tube V13, the horizontal output transformer T5, in one of the 
coupling or bypass condensers in the AGC line, or R52. 

It may be found that in some cases there are minor deviations in the 
receivers in part values from those specified in the schematic. For example 
a . 047 mfd condenser may be used in place of a . 05 mfd condenser or a . 22 mfd 
condenser in place of a . 25 mfd condenser. In decoupling circuits in the AGC 
and 131- lines 100 ohm or 200 ohm resistors may be used in place of the 150 ohm 
resistors specified with negligible effect on the performance. When such 
substitutions are made they are always made in locations where the value of 
the part is not critical for it to effectively perform its function. There 
are many locations where tolerances of 100% or more are permissible. However, 
when replacements are made, if there is any doubt as to the suitability of the 
replacement part, the value as specified in the manual should be used. 

Occasionall} 6AG5 tubes are used in place of the 6CB6 tubes specified 
in the manual for the IF amplifiers V3, V4, and V5. It should be noted that 
tnese tubes are not directly interchangeable due to the different internal 
wiring of the tubes. Therefore, when replacing these tubes, be sure to use 
the same type that was originally supplied in the receiver. If 6AG5 tubes 
were originally used this type number will appear on the chassis near the 
tubes. 

When requesting technical advice concerning service problems please 
give as complete detailed information as possible as regards to the remedies 
tried and the specific effects caused by the troubles. This will better en-
able us to suggest possible remedies for the trouble. Be sure to mention 
the model number, serial number, and chassis number when requesting informa-

tion. RADIO SPECIFICATIONS 

Power Supply 105-125 volts 60 cycle AC only. 

Power Consumption 65 Watts. 

Frequency Range FM 88 to 108 MC. 

Frequency Range AM 540 to 1600 KC. 

I.F. Frequency FM 10.7 MC. 

I.F. Frequency AM 455 KC. 

Band width, FM, Ratio Detector 330 KC. 

Band width, FM, 1st I.F 280 KC. 

Band width, FM, Converter 220 KC. 

The tubes used are as follows: 

12AT7 
6BE6 
6BA6 
6BA6 
6AL5 
6AT6 
6AQ5 
6X4 

No. 44 

FM RF Amplifier, Converter 
FM Osc, Am Osc, Converter 
FM-AM, 1st I.F. Amplifier 
FM, 2nd I.F. Amplifier 
FM Detector 
AM Detector, AVC, Audio 

Power Output 
Power Rectifier 

Pilot Lights (2) 

©John F. Rider 
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MODELS 317C, 321C. Radio Ch. AM7B 

SERVICE NOTES ALIGNMENT PROCEDURE 

GENERAL 

CAUTION: If realignment is necessary be sure the proper 

test equipment is available, as listed below, before pro-

ceeding with the alignment procedure as given . 

Due to the high frequencies at which FM signals are re-

ceived the service man must use great care when servicing 

thes sets. Extreme caution must be used regarding the 

moving of component parts in the R.F. and oscillator circuits 

of the receiver as those circuits can be detuned in this 

manner. 

If it becomes necessary to replace components such as 
resistors and condensers they must be replaced with parts 

of the same size, type, voltage rating and tolerance as called 

for in the parts list. 

When installing new parts they should be placed in the 

same position as the original, and the leads should be cut 

to the same length. 

ALIGNMENT NOTES 

This receiver has been thoroughly inspected and tested at 
the factory, using the most modern test equipment available, 
such as FM sweep generators and oscilloscopes. All R.F. and 
I.F. circuits have been accurately adjusted at the factory 
and no attempt should be made to realign these circuits 
unless it is absolutely necessary. 

EQUIPMENT USED FOR ALIGNMENT 

Vacuum tube voltmeter. 

AM Signal generator 

FM Sweep generator. 

Oscilloscope. 

Insulated screw driver. 

Dummy antenna: 

.1 MFD condenser 

.00025 MFD mica condenser 
150 ohm resistor (2) 

Output meter.  
CORD RION° noroc 

1 

STEPS 

RECEIVER 
DIAL 

SETTING 

BAND 
SWITCH 
POSITION 

2 

3 

4 

5 

6 

7 

Minimum 
capacity AM 

I I 111 

1400 KC 

Any position 
where there is 
no station 
interference. 

SIGNAL 
GENERATOR 
FREQUENCY 

DUMMY 
ANTENNA 

455 KC 
400 cycle AM .1 MFD 

SIGNAL 
GENERATOR 

CONNECTIONS 
OUTPUT 

INDICATOR 

High side—grid of AM 
converter tube ( 613E6) 

Low side—chassis 

Output Meter 

across voice coil 

1600 KC 
400 cycle AM 

1400 KC 
400 cycle AM 

a I 

TRIMMER 
ADJUSTMENT 

12 & T4 

AM OSC 

TRIMMER 
FUNCTION 

REMARKS 

AM I.F. 
Adjust for 

maximum output 

AM Oscillator 

.00025 MFD 

FM 

10.7 MC 
un modulated 

.1 volt 
output. 

• el 

10.7 MC 
400 cycle 

250 KC Deviation 

.1 MFD 

High side—One ant. terminal 
Low side--Other ant. terminal 

High side—grid of 2nd I.F. 
amplifier tube ( 611A6) 

Low side—chassis 

le 

Connect V.T.V.M. to 
plate of Ratio Detector 

tube, in 2 (6AL5) 

Ant Loop  

Top TS 

AM Antenna 

• I 

Ratio detector 
primary 

se 

Se 

10.7 MC 
400 cycle 

80 KC Deviation 
te 

a 

e 108.5 MC 

el 

9 105 MC 
e • 

108.5 MC 
400 cycle 30% 

modulation 
(22.5 KC deviation) 

105 MC 
400 cycle 20% 

modulation 
(22.5 KC deviation) 

300 ohms 
in 

high side 

NOTE A: When aligning the FM I.F. 
circuits, keep the out put from the signal 

generator as low as possible. 

FIGURE 2 

Fn. 0, 0 act ,, e 

r5 

C 4,1 • 4 
48 - 44 

T7 

/se 

R.4 

*re' 

S 
AM OSC. 

(C. 

ON- 0,1, 
VOLUME 
CO", rne 

MN( 

CON rwc4 
URviCE 
• TC e 

FIG. 3 TUBE AND TRIMMER LOCATIONS 

wc. 

C Ore CPO, 

trala 

ANIE/V/VA COOP 

Aer NA • 

500(.440 

0/POLE 

o  

c 54 

Li 

I 

LOA 

SIA 

0 0 

R2 

C 

Connect scope to audio 
take-off point 

across vol. cont. 

High side—grid of lit I.F. 
amplifier tube (61A6) 

Low side—chassis  
High side—grid ( pin 7) of FM 

converter tube ( I2AT7) 
Low :1dr—chassis 

Bottom T5 
Ratio detector 

secondary 

T3 

T1 

FM 2nd I.F. 

FM st I.F. 

High side—ant. terminal 

Low side--chauis 

Connect output meter 
across voice coil FM OSC. FM oscillator 

T/ 
 I. 

TO  

cy 

C 
CS 

>as 

• • 
Ca C9 

R4 

1-3 

C 

c211_ D 

RI 

134 

rf A *, 

SIC h1 

FI 

(53 

c241_ 

SJ 

/2AT7 /2A rr 

FM RF 

C26 

FM R.F. 

azIA‘ 

RIA 

CS/ 

TSR 

RN 

T5 rs., 

z 7 

Adjust for 
maximum negative 
voltage, 

Adjust for • 
balanced patter. 

on scope. See Fig. 2  

Adjust for maximum 
gain and best pattern 
on scope. See Fig. 2 

Adjust for 
-naximum output 

C30 LI,  
C33 

R 5 

C 32 sio 

vet. CONIU,Z.  

Fe0,10   e 25 
e/ce (J- P 

Ce9 

R33 

G8«. 

3 

(.4 

820 

4 

fi 

92. 

4844. 

cIS 

,reze 

;R21 

C 54 

C39 

Ras 

•", 

e 

42/44 GALS /JAI' 

e \ A 
62 

slee 

GAQS 

1\ 1\ 
4 3 4 3 

52 

mac 

o 

r7 

OA/ cu4 con,rooL 

ci 

2 

Psi. 

C42 

C43 

R28 r 

I 

14AI 

K I 

e,4C,1 

R 

7E4 

FI 

¡SOD 

z 

LAMPS 

Tcs+ 

R 

r‘ 

A.40DEL   

Cal 
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VOLTAGE CHART 

PIN PIN PIN PIN PIN PIN PIN PIN PIN 
1 2 3 4 5 6 7 8 9 

6BE6 
FM & AM OSC o o o 6 155 
AM CONV AC 

125 o 

I 2AT7 
FM RF AMP 
& CONV 

170 o 1.5 o o 155 o 1 6 
AC 

6BA6 
111 IF 
AM & FM 

O 0 6 
AC AC 

O 150 100 o 

68A6 
2nd IF 
FM 

o 6 0 155 110 
AC AC 

6AL5 
FM DETECTOR O 6 

AC 
o 
AC 

o o 

6AT6 
AM DETECTOR, 
&VC, AUDIO 

-.5 o 6 
AC 

o o o 
AC 

60 

6AQ5 
POWER OUTPUT O 7.5 6 0 215 170 

AC AC 

o 

6x4 230 
POWER RECTIFIER AC 

6 0 235 230 235 
AC AC AC 

Band Switch on AM position. Dial 1600 KC. No Signal. 

All voltage readings are taken from tube pin to chassis. 

All measurements are made with no signal, using a 20,000 
ohm per volt meter. 

AC input voltage must be maintained at I 17 volts for 
accurate readings. 

AC voltages shown are at 1000 ohms per volt. 

All voltages shown are approximate. 

3-C,OMPLETE TURNS 
OF STRING ON 

TUNING SHAFT 

FIG. 4 DIAL CORD STRINGING 

HOW TO ORDER REPAIR PARTS 

Always give the part No. (No. printed on the 
part if different from that shown on this list), and 
the name of the part. When No. is not available, 
give complete description of part. Be sure to al-
ways give the Model No. and Catalog No. The 
Model No. will be found on a printed label which 
I will be found at the back of the cabinet. 

Schematic Diagram 
Reference Description 

Cl 

C2 

C8, C9 
C11, C37 
C38 
C3 

C4 

C5 

C6, 18 
C19, 27 
C26 
C42, C45, 51 
C50, C52 

C10 

C12 

C13 
C14, 15, 16, 
21, 22, 23, 

C31, 32, 53, 
7, 20 

C25 
36, 39, 54 

Loop Trimmer  

Variable Cond  

.05-200V Condenser   

2.2 MMF Gimmick Cond  

33 MMF (Erie Style A N14004)  

5000 MMFD GMV  

15 MMFD + or - 10% 0° T.C. (Erie) 

FM Osc Trimmer  

1.5 MMFD (Erie Style "A")  
17 
24, 28 j Integral part of respective IF-XFMRS 

10,000 MMFD GMV 

100 MMF ceramic cond  

ss. AS, 

-17 

300 A. 4 
rm mauve 

• 
05 

• 

SY. C...70. Iv MS 1.&tPt Svcs Cream« Ness 

Ks 1000 0685 

M. 1,000,000 011MS 

As , RtASTOAs SA, U OusIksv.s Motto 

VI 

66E6 

ÇI-ICIvIA 0,A6AAM 
ÇHASS,S FA8A  

OSC. 
Os•ods 

C29 

C30 

C33 
C34, 35 
40, 44, 53 

C41 

C43 

C46, 47 
48, 49 

R2 

R3, R15 

R4, R8, R14 

R5, R19 

R6, R12 

R7, R13 

R9, R26 

R10, R23, R24 

R11, R22 

R16 

R17, R18 

R20 

R25 

R27 

R28 

R30 

R31 

4 - 50V Lytic condenser  

2000 MMFD Condenser  

470 MMFD Condenser  

1000 MMFD GMV condenser  

.1 - 400V condenser  

.01 - 200V condenser  

40-350V, 30-300V FP Lytic 
30-300V, 10-25V 

4.7K ohm Resistor  

22K ohm Resistor  

11( ohm Resistor  

100K ohm Resistor  

68 ohm Resistor  

10K ohm Resistor  

47K ohm Resistor  

470K ohm Resistor  

2.2M ohm Resistor   

.5M Vol. Cont. - 5PST 

12K Resistor  

220 ohm Resistor  

2.2K ohm  

3.3M ohm  

6.8M ohm   

270 ohm - 1 Watt  

100 ohm - 1 Watt  

-,R32 

-R33 

Ki 

Li 
L2A, B 
13 

Condensei ▪ L5 
16 

1000 ohm - 5 Watt  

560 ohm  

CRI Triode couplate  

AM Grid Choke on R1  
AM Osc. Coil  
FM Osc. Coil  
FM Cathode choke on R21 
FM plate choke  
FM RF Coil  

b-1 Dial Scale   

17, 8 

Ti 

12 

T3 

T4 

15 

16 

17 

1B 

Filament choke   

1st FM IF  

1st AM IF  

2nd FM IF  

2nd AM IF  

Ratio Detector   

Out Pitt XFMR  

Power XFMR   

Loop Ant.   

No. 44 Pilot Light  

Line cord   

300 ohm Line Di-Pole Ant  

K=-1000 

M=1,000,000 

All Resistors 1/2 Watt unless otherwise noted. 

Values of Capacitors in MFD. unless otherwise stated. 

Tolerance on Capacitors and Resistors + or - 20% unless otherwise stated. 

6 8 A6 

ils°140 
'tu' 020 

ccs xo 6AT6 

4.0 

 o 

LOP, 
St Co., 

S24 

6BA6 

V6 

V4 

66 A6 

TOO. 

6BA13 6Alb 

PC.80 

----

-- - 

4 

3 

is 

SACIS 

VS 

GALS 

RS 004 
Sens/ 00s1.1v 

cit Cri Qrs 
SSA so.. Ss 
100v so. Ise.' 

124,77 6AT6 6A03 664 

1101 

6 

Cs 

040 

PILOT 4.000 
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MODELS 317. 317C. 321C. 621. Early 

7 

r 

300 OHM 

ANT 

CI 
MMF 

C2 
03-3 MMF 

V 1 
RF AMP 
6BCS 
6C B6 
54C5 

R6 

47K 

6 05 144F 

.; 

r 

' 0 1. C7 

UK 
R3 

4700 

220K 

LII 
C10141AFI 

 o 

CS 
03-3MMF 

V24 
CONVERTER 

i6-16 

i.5-31.6AF C4 

'TEST POINT 

2StIMF 

88 
10K 

23W4C ci3 

K ; umF 

R5 

R9 

4700 

414 
7 TUNE 

C 1 1 

D 0 
! I 7V. 10 CYCLE A.C. 

864 
220K 

NOTES: 

F2 
S-113,1P FUSE 

SI 

C17 
001 

BEN 

BL 

Te 

WHEN BAGS OR 6BCS TUBES ARE USED FOR 
V 3, V4, AND VS, PIN N0 7 IS UNCONNECTED. 

ALL RESESTORS IN OHMS EXCEPT K.1000., AND 
11,1»1000000 

ALL CONDENSERS IN UFO UNLESS OTHERWISE NOTED. 

V• 

15.34C 
FILS 

4.5MC 

V3 
ST VIDEO IF 

6CBe 

837 
82 

7 

V6 V9A 
17 1F APIP RATIO DE7 
6AU6 ie T 8 

4.sucTi 
». je_ c 

'oche_ D • 

C35 
0.01 

4711 839 
150 

-II C4 

TEST PONT 

R40 

C 38 C39 
3301AMF T1500/AMF 

R43 - E014 
VOL . CON TROL 

C4I 

V9B 
AF AMP 
-1678 

0,0 5 R44 
4714 

9 

+120 +240 

VIO 
ALGO OUTPUT 

6V6 

+240 

RIO 
6800 

C15 -r-
5030141.1F,L 

L2 
252MC 

C20 
5000 

V4 VS 

2ND VIDEO IF 383 VIDEO IL 

8386 6C06 

7 

RI.5 
47 

C 18 — 
5000544IF 

RI7 

L3 5 
230MC 

19 

R20 

C19 

C2I 

L4 
252MC 

z 

Ve 
VIDEO-DE T.-AGC 

C28 
BALS 

6.81.414F 
7 L12 

812 
ISO 130 4120 

R24 

SPEAKER 

VT 
VIDEO AMP 
64C7 

3 

LIS 

R23 
5600 

150 

R25 
27 

821 

470 

5 

L14 

-,1111r, 

R213 

833 
+360 

390K 

BRIGHTNESS 834 
CONTROL 25010 

835 

8 

R26 
1000 

+120 

LIS 

'V 

R29 5 '1,R22 sec 

0.05 

VIS 

AGC MEYER 
64U6 

R79 
39K 

R50 

470K 
+240 +300 

831 
22M 

R32 
820K 

830 

470K 
C33 

220 MME 
8 

803 
4700 

7 

1 + 1 20 

847 
4700 

+240 852 

4 

R48 
6800 

VII 
SY NC. VP CLIP 

I2AU7 
R411 
2700 

VI4 
PHASE DEI. 

64 LS 

2 

VI24 VI26 
VERT OSC VERT AMP 

if1113L7 i438L7 

RED T3 BLU  
—peO 5 

MID 

2 L _____ 

V 

C44 
1000 MMF 

CSI 
0005 

e 
1188 4 

4 K 
330MMo  

3903 FOI 10 

EL 

4re.,  

VERT HOLD t4- R54 
CONTROL LOM 

IF 

VISA 
HOP. MULTIVIBRATOR 

263N7 6.5N7 

5 2 
C54 

R14/ u 
1500, 

C53 
3900 

HOF« MMF 
HOL  

+360 

3 

R72i 
27011, 

IRS, 

3 
• 22646 

855 
>I5M. 

Y0111 INDUCTANCE e3 MH HORŒ. 
48MH VERT 

4 

2 IRLU 

HEIGHT R56 
CONT 3MEG 

4360 

V le 
HOR.OUTPUT 
6806  

C56 

 ft  IDRIVE„ 
1 CST 

14174 

R75 

47 
R74 
470K 

F 

4- NIP FUSE 
 CNO  

R59 
470 

C48 
± ISO 

R60 VERT. LIN _ 
6000 CONTROL 

C59 

3 

2 

T4 

TEL 

RED 

R61 
560 

+360 

C63 
20 

T5 

R77 

33 7 

3 

VI? 
11.V RECTIFIER 

163 

R76 

iocee, CO25 4 100K 

N 

500544F-201V 

4 

LA 3 

V111 
DAMPER 
6W4 

WIDTH CONTROL 

0.25 

C.31 
01 
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300 OHM ANTENNA 
LEAD 

R3 

I4• 

RI 
1601 

A.G.C. 
WHITE 

C-4419.-36 

R2 
100K 

100K 

V 1 
6 BCC/ 

R.F. AMP 

—CI* 

0.5-3 
C3? 

c 2 
r00 

1000 

PART NO, A-4112-33 CASCODE TUNER 

C4 L4 

C II --Mr 47 

1.5 

L7 

CO 

L6 

 • 

RS < 
1500% 

•  

NOTES: 
ALL CAPACITANCE VALUES STATED IN MME 

C 1. C14, C151 C16,6 C 17 ARE FEED THROUGH CAPACITORS 

800 MME G.M.V. ON CENTER SHIELD 

RE TEST PO7IN 

C5  

 1 
47 

V2 
6J6 

MIXER OSC. 
5 

R4 
10K 

R6 
220K 

Ac56-3 

C8 
5 

2 C 10 
041 • 1 

1 10 
FINE 

•  

4 

R7 
5 10K 

1 

---115.0 12 TUNING 

2 

CI9 
I000 

3L. 

1 CI5* C16. 
600 600 

B +044 
BLACK BLUE 

6.3V. 240 V. 

LI o 
in 

ero 

C7 

I "  

1 
LII 

K• 1000 OHMS 

C 170 
BOO 

B*(1141XERI 
RED 
120V. 

Le 

C18 
I.F 

120 TO PIN 1 OF V3 

The general instructions for servicing this tuner are very similar to those outlined in the service manual for the 

pentode tuner as regards oscillator adjustments, disassembly, contact cleaning and etc. The schematic and parts 

list for the cascode tuner are given below. The part number for the complete tuner assembly with tubes is A-4110 33. 

PARTS LIST FOR CASCODE TUNER 

CAPACITORS 

Ref. No. Part No. 

C 1 CBZ05802Y 

C 2 CDZ05102Y 

C 3 CVC030ST 

C 4 CDP05470K 

C 5 CDP05470K 

C 6 CVC030ST 

C 7 CDC05068C 

C 8 CDU05050D 

C 9 CDC05039C 

C10 CDC05100K 

Description 

800 MMF GMV feed through 

1000 MMF GMV Ceramic disc 

.5-3 MMF Trimmer 

47 MMF ± 10% Ceramic disc N140 

47 MMF ± 10% Ceramic disc N140 

.5-3 MMF Trimmer 

6.8 MMF ±.25 MMF ceramic disc NPO 

5 MMF -21.5 MMF ceramic disc N750 

3.9 MMF ±.25 MMF ceramic disc NPO 

jO MMF -± 10% ceramic disc NPO 

L I 

L 2 

L 3 
L 4 _ Mixer / oscillator coil assembly 
L 5 ( Specify channel) 

L 6 6BQ7 filament choke 

L 7 RF plate choke 

L 8 _ _6J6 filament choke 

L 9 Mixer plate shunt choke 

LIO   Mixer plate series choke 

L11 Mixer plate tuning coil 

Ref. No. Part No. Description 

C11 CDG05015C 1.5 MMF ±.25 MMF ceramic disc GP 

C12 Fine tuning condenser 

C13 CVC05090ST 3-9 MMF ceramic trimmer 

C14 CBZ05802Y 

C15 CBZ05802Y 

C16 CBZ05802Y 

C17 CBZ05802Y 

800 MMF GMV feed through 

800 MMF GMV feed through 

800 MMF GMV feed through 

800 MMF GMV feed through 

C18 CCU05121K 120 MMF ± 10% ceramic tubular N750 

C19 CDZ05102Y 1000 MMF GMV ceramic disc 

RESISTORS 

1/2 watt carbon composition insulated 

R 1 RCC164J 

R 2 RCC104J 

R 3 RCC104K 

R 4 RCCIO3M 

R 5 RCC152M 

R 6 RCC224M 

R 7 RCCIO3K 

R 8 RCC153K 

R 9 RCC473M 

R10 RCC103K 

COILS 

160K ±-. 

100K ± 

100K ±. 10% 

10K ± 20% 

1500 ohms ± 20% 

220K ± 20% 

10K ± 10% 

15K ±- 10% 

47K -± 20% 

10K ± 10% 

Antenna coil assembly 
(Specify channel) 

When ordering parts please give model number, chassis number and serial number of receiver. Give 

and part number of items (if available) and specify that parts are for use in Cascode tuner. 

description 

©John F. Rider 
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MODELS 317. 317C, 321C, 621. Late 

020 CRT 

A - - 33 

300 OHM ANT 

L 7 

r - 

Le 

rw 
V! 

RF AMP 
COCCI 
6C1111 
61185 

0.5 3 

2.7 

05-31AMFÇ 

C6 

120 MMF 

 1/V  
Re 
47 o 

07 

22 00 

V 2A 
CONVERTER 

12- 6J6 

L I 
230 MC 

RS ." 
1) .0 eL poi R4 

! 220K 

le 

Li,' ugi 
= 10K 

Re 

II 

C• 

0.5-3 
MMF 

TEST POINT 

_ 

C5 

0.5- 3IM•F 

20 MMF 

-1 

C 

u.-or- Iwo 

=.'4F 

6H 4700 

7 

FINE TUNING 
012 

Ve 
SOUND IF AMP 

6A u6 

OIS 

""F F es« 

C 
000MMF 

WHEN 6AG5 OR 61305 TUBES ARE USED FOR v3, 

04, AND v5, PIN NO 7 IS UNCONNECTED. 

ALL RESISTORS IN 0.6.1S K: 1,000 

M.1,000,000 

C6.1 + 

IC L. 

+100 

046 

300 

ALL CONDENSERS IN r•FD UNLESS OTHERWISE 

NOTED. 0240 

r 2 
SUMP FUSE 

v 60 CYCLE AC   

R64 

220K 

GRO 

GRN 

ORR 

1.240 

EIRN 

7E! 

L19 

:65 
4C 31 

n) .. 
20 2200* 

C2 C27 

5000Mee T 50006,61. 
_E. 

C25 
5000me•F 

0311 

000 

.360 

6 3 AC FILS 

21 

CO: 
1000mmF 

c 22 

$001303f 

o 

C16 
0 

7 

R37 
82 

R 36 
470K 3 30..mirm 

V 9A 

RATIO DET 

618 

TI 
To, 45 MC & rum, 

S 
1061 

+.20 

38 47K 

,500m 
C39 

V98 
AF AMP 

Ti 

R43 IOU 
VOLUME CONTROL 

C4I 0.005 

R44 

ol 

+240 

VIO 
AUDIO OUTPUT 

6V 6 

eLu T 2 

V3 
:ST vtDi 0 IF 

6.86 

— 1 25.211C 

.47 
CID 

1 
RIO 5000MMF-± 

6800 

C 20 
.m .50001neF 

012 101( 

31 
22m 

04 
ONO VIDEO IF 

60136 

5 

V5 
311D VIDEO IF 

63 6086 
23 OMC 

- 

0.9 

tSO 

020 

5129 

5000 
MMF 2 

L4 
25 2 C 

6AL5 1 

V6 
VIDEO OCT ACC 

28 
8100 

4.12C 

FT SPEAKER 
32 OHM VOICE COIL 

V? 
VIDEO AMP 

6 AC 7 

R26 
R2SS. 1000 
5600 

6J6 
'ST IF 

6C B6-6BQ7 

3RD IF 

5 

OUND,r 

FITNIF 

POWER 

TRANS 

17' 178114 
21" 21E94 

6V6 

618 

TOP PRIE RATIO DEI. 
BOT SEC 

V7 

6AC7 

AU6 

VII 

I2AU7 6AL-5 

VIS 

5U4 65N7 

6C4 

6AU6 

6W4 

6BG6 

6AH4 

I B3 

L 14 

+ 300 

BRIGHT NESS 
CONTROL 

#35 
680K 

C30 

AC. LINE FUSE 

" 3 HOR B FUSE 

390K 

R54 
250K C31 

R79 

39K 

VIS 

AGC KEYER 
11:116 

+240 

R50 
470 x 

+240 +30 0 

VII 
+120  SYNC SEP CLIPPER 

I2AU7 R47 

4700 652 
820E 

30 
•70K 

Z2R 

33 
220mm 8 

648 
6800 

UI. 

PHASE DE 

6A L5 

R63 1- 666 
0.01 

.2 I 

— 
.n 

PC WO 

UK 8200 8200 DI 

C•4 
1000M UF 

051 
0 005 

#68 
4706 

NZ 

REG 
'500 

V2 I 
VERT OSO 

6C4 

012 

VERT AMP 

6AN4 
047 
0 I 

15 
RED B u 10K 5 

YEL GRN 
! 45 

.01 

1 R53 

VERT HOLD 
CONTROL 

6SN 7 

070 
3900 

LO 

R54 

1 031 

7 

15 
000 MUL TIVIBRATOR 

I 6SN7 
C54 2 ,  
330mmF 

ROI 
,00K 

- 

C53 

T390,` 

R72 
270K 

HEIGHT 
CONTROL 

056 
a 01 

056 

3M 

• 074 
4700 

473 
47 

o R73 

0.> 4706 

058 

22M 

05 

470 

060 
5000 

VERT LIN. 
CONTROL 

018 
HOG OUTPUT 
6806 

5 8 

058 

10 

,f AMP FUSE 

3 

BLU 

048 

11.31,1H MOR 

YOKE INDUCTANCE 

50MH VERT. 

4 

y 063 I 
R5I 20 

1000 L.  

+360 

▪ VIO 
14 V. RECT C60 
183 

15 

R77 

R78 
6•DK 

025 

C6I 
500M14F 20KV 

062 
5131.1.JF 

R 13 

100K 

024  052 

10011 

C34 

2 20mmr 

0 

20 

6 4 

7 D 

15 CONNECTIONS 

R27 

560K 

L17 

WIDTH CONTROL 

eir 

g 

C59 
025 

2 

+360 

Id 20 
C R 
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OLYMPIC TELEVISION RECEIVERS, CHASSIS TYPES TM AND TN 

These models are twenty tube direct viewing television receivers differing only in type of cabinet, size of 
speaker and their use in conjunction with a radio receiver and automatic record changer in the combination 
models. A 17- electrostatically focused rectangular tube ( I 7HP4) is used in the 17" models and a 21" mag-
netically focused rectangular tube (2 IZP4A) is used in the 21" models. Replacement, in all cases, must be of 
the identical size and type. 

Service information for radio chassis in combination models will be found in the Operating and Service 
Instructions ( IB-3020), which is furnished with each set along with operating instructions for the automatic 
record changer. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

TUBE COMPLEMENT REF. NO. FUNCTION 

6BK7 or 6607 
6J6 
6AU6 
6AL5 
6AV6 
6W6/GT 
6CB6 
6CB6 
6CB6 
6U8 

6AC7 
I2AU7 
I2AU7 
126H7 
6SN7/GT 
6BQ6/GT 
1133/GT 
6W4/GT 
5U4/G 
I 7HP4 
2IZP4Af 

VI 
V2 
V3 
V4 
V5 
V6 
V7 
V8 
V9 
V I 0A-1/2  
VIOB-1/2  
VI 1 
V12 
V13 
V14 
V15 
VI 6 
VI 7 
V18 
V19 

V20 

RF Amplifier 
RF Oscillator and Converter 
2nd Sound IF Amplifier 
Ratio Detector 
Audio Amplifier 
Audio Output 
1st Video IF Amplifier 
2nd Video IF Amplifier 
3rd Video IF Amplifier 
Video Detector & AGC 
st Sound IF Amplifier 

Video Amplifier 
Sync Separator & Clipper 
Sync Amplifier & Noise Clipper 
Vertical Oscillator & Amplifier 
Horizontal Oscillator & AFC 
Horizontal Output 
High Voltage Rectifier 
Damper 
Power Rectifier 
j Picture Tube — TM Chassis 
Picture Tube — TN Chassis 

Power Supply   105-125 Volts 60 Cycle AC only 
Power Consumption   185 Watts TM — 200 Watts TN 
Speaker: 

171-56, 21758, 21T69, 21770 
21T74   
I7C57, I7K55, 21065, 21 C68, 21C72, 
2 IC73, 21D60, 2ID64, 21K61, 21K62, 
2 1 K63   

Voice Coil Impedance 
Antenna Input Impedance 

OPERATING CONTROLS (SEE FIG. I) 

Front Panel — Exposed 

Channel Selector 
Fine Tuning 
Power Switch and Volume j 
Contrast ( Picture) Control f  

Front Panel — Concealed 
Horizontal Hold   
Vertical Hold   
Brightness   
Local- Distance Control   

NON OPERATING CONTROLS (SEE FIGS. I AND 6) 

Width Control   
Horizontal Drive   
Horizontal Oscillator  
Horizontal Phasing   
Height   
Vertical Linearity   
Centering   
focus   

5" PM 
8" PM 

10" PM 

 3.2 Ohms at 400 Cycles 
300 Ohms 

Dual Control . 

Dual Control 

Single Control 
Single Control 
Single Control 
Switch 

Top Chassis Screwdriver Adjustment 
Rear Screwdriver Adjustment 
Top Chassis Screwdriver Adjustment 
Top Chassis Screwdriver Adjustment 
Front Panel Screwdriver Adjustment (Concealed) 
Front Panel Screwdriver Adjustment (Concealed) 
Centering Magnet on Neck of Pix Tube 
Single Control — Screwdriver Adjustment (Concealed) 
Front Panel — TN Only 

OFF- ON SWITCH AND SOUND 
(TURNS SET ON OR OFF AND •DJUSTS 

LOUDNESS OF SOUND) 

I oFF•vOtur( 

• PICTURE 

PICTURE CONTROL 
(VARIES PICTURE CONTRAST 
LIGHT OR DARK.) 

HORIZONTAL H 
(STOPS SIDE TO SIDE 
NOTION OF PICTURE 

LOCAL  
(LEFT) 

VERTICAL LINEARITY 

VERTICAL HOLD  
(STOPS UP OR DOWN 
NOTION OF PICTURE.) 

BRIGHTNESS  
(SETS PICTURE 
BRILLIANCE, 
BACKGROUND) 

FRINGE 
(RIGHT) 

FIG. 1 

HEIGHT 

CHANNEL SELECTOR 
SELECTS AND INDICATES CHANNEL 

• Tumuli) 

(TUNES FOR BEST PICTURE QUALITY) 

FOCUS 
(SETS PICTURE 
SHARPNESS.) 
(TN ONLY) 

CIRCUIT DESCRIPTION 

GENERAL 
The Olympic receivers covered by this monual use the 

Intercarrier type of Video and Sound IF System. Both 
Picture and Sound signals are received by the tuner, 
converted to an IF frequency and then fed, together, 
through three stages of video IF amplification. At the 
Video detector stage the two signals are separated. 
The sound signal is fed into a Sound IF Amplifier and 
then through a Ratio Detector, an Audio amplifier, an 
Audio Output stage and ultimately to the speaker. The 
Video signal with its accompanying Sync pulses are fed 
through a Video Amplifier after which the Sync pulses 
are diverted into four Sync Separating and Clipping 
Stages and from there to the Vertical and Horizontal 
Sweep Oscillators. The Video information is fed from 
the Video amplifier to the Cathode of the Cathode Roy 
(Picture) Tube. 

TUNER 

These receivers include the Olympic -Rocket- Tuner 
which is of the new cascode type. The principal ad-
vantages of the Rocket tuner are; greater sensitivity, 
improved Signal-to-noise ratio, and low radiation. Most 
of these properties are accomplished through the use of 
a dual triode (66Q7 or 6BK7 — VI) in which the two 
sections of the tube are separated by a grounded shield. 
The first triode is used as grounded cathode amplifier 
and the AGC voltage, generated later in the Video 
Detector and AGC Stage, is applied to the grid. The 
second Triode section of the tube is a Grounded Grid 
Amplifier and is directly coupled to the first section. 
The first section is reutralized by a factory adjusted 
coil to resonate with the grid-cathode capacity of the 
second section. The overall gain of the two stages is 
only slightly higher than that of a single pentode but 
through the use of triodes, which have a smaller amount 
of tube noise, the signal to noise ratio is greatly im-
proved. 

The Oscillator and Mixer stages ore essentially the 
same as earlier Olympic turret type tuners with the 
addition of a complete shield covering the entire under-
side of the tuner, internal shielding, and added de-
coupling, all to minimize radiation. 

PICTURE IF SYSTEM 
These receivers have three stages of Video IF Ampli-

fication. 6036's are used in all three positions ( V7, 8 
and 9). The first IF coil ( L301) is located on the tuner 
and functions as the output coupling of the tuner. The 
second IF coil ( L-5) is followed by the Adjacent Sound 
Trap ( L-6). The adjacent sound trap eliminates inter-
ference in the picture which might be caused by the 
sound signal of the next lowest channel when the lower 
channel is used in the same area. The third Picture IF 
transformer ( L-7) has no trap but the Fourth Picture IF 
(L-8) is followed by an Accompanying Sound Trop ( L-9). 
All coils and traps ore adjusted from the top of the 
chassis. The IF coils ore -stagger-tuned- to four fre-
quencies described later in this manual under -RF-IF 
Alignment Procedure." 

VIDEO DETECTOR AND AGC 
Both video detection and the development of the 

AGC voltage are accomplished in the triode section of 
a 6U8 (triode- pentode) VIO. Video detection occurs 
between cathode ( Input) and grid (output) while the 
AGC voltage is generated from cathode ( input) to 
plate (output) of this triode (VIOA). The AGC voltage 
is fed to the tuner and to the IF stages in the " local'' 
position of the -Local-Distance" switch. In the fringe 
position -Average- AGC from the Detector load 
resistor is fed to the IF stages and half the AGC voltage 
to the tuner. 

The sound portion of the composite signal is picked 
off the output of the Video detector by the I st Sound IF 
Amplifier. This stage utilizes the pentode section of the 
6U8 .(V106). 

VIDEO AMPLIFIER 

The signal that is fed into the grid ( Pin 4) of the 
6AC7 Video Amplifier (VII) has already had the sound 
information removed. (See "Video Detector and AGC 
above). The Video information and the Sync and Blank-
ing pulses are amplified in this stage. The Sync is picked 
off through on " RC" network consisting of R42 and C37 
in the Plate circuit and fed to the Sync Separator and 
Clipper stages (V 12). The Video information goes to 
the cathode of the Kinescope (V 19 — Pin I I) after 
passing through a 4.5 Mc trap ( L10) to eliminate any 
sound interference in the picture. 

1.-
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3
0
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CHASSIS TM, TN 

SYNC SEPARATOR AND CLIPPERS 
The sync system of these receivers employs four 

stages. Two dual triodes, both 12AU7's, (V12 & V13). 
The first triode of the first tube (V 12) is the sync separa-
tor stage. This in turn feeds into the first triode of the 
second tube ( VI3), the sync amplifier. The sync amplifier 
supplies pulses to the Horizontal AFC and oscillator 
(V15) and simultaneously to the Vertical Blocking oscil-
lator (V14) (through the vertical integrating network). 
The second half of the first tube ( V12) is the sync clipper 
and the second half of the second tube (V 13) is the 
noise clipper. 

SWEEP SYSTEM — VERTICAL 
Tie second triode of the I 2BH7, Vertical. Oscillator 

and Output tube ( V 14) serves as a vertical oscillator 
and discharge tube. The sync pulses from the Sync Sepa-
rator and Clipper (V 12), after being shaped by the 
Vertical Integrating Network, are used to control the 
frequency of this section. The output of the oscillator 
stage is amplified in the first section of the some tube 
(V 14) and then fed through the Vertical Output Trans-
former to the vertical windings of the Deflection Yoke. 

SWEEP SYSTEM — HORIZONTAL 
The Horizontal Oscillator is essentially of the block-

ing oscillator type. The operation of the A.F.C. system 
depends upon a correcting voltage developed in the 
control section of the Horizontal Oscillator and AFC 
tube (V 15) where the oscillator output and the incom-
ing pulses differ in either phase or frequency. The con-
trol tube, (first section V 15) is maintained at cut-off 
until such time as the sync pulse is either ahead or 
behind the Oscillator sawtooth peak. When either case 
occurs the control tube develops a voltage which is 
applied os o bias to the oscillator grid and alters the 
oscillator frequency to coincide with the frequency of 
the incoming pulses. The Horizontal Oscillator trans-
former ( L16) has an adjustable core which is a coarse 
adjustment of the oscillator frequency and the front 

panel Horizontal Hold Control is a fine adjustment in 
the same sense. 
Note: Many of the components in the horizontal cir-

cuits are of critical value and therefore should 
only be replaced by the exact replacement part. 
Core should also be taken in dressing leads and 
locating parts when replacing. This can be ac-
complished by carefully noting positions of parts 
and leads before removal. 

SOUND SYSTEM 

The sound carrier is taken off the plate ( Pin I) of the 
Video detector and AGC tube (VIOA) and fed into the 
grid of the 1st Sound IF Amplifier (VI OB — Pin 2) and 
from there through the Ratio Detector (V4), the Audio 
Amplifier (V5), the /,'\ udio Output tube (V6) and then 
to the speaker. 

HIGH VOLTAGE POWER SUPPLY 

The Energy stored in the horizontal windings of the 
deflection yoke during the forward sweep produces high 
voltage surges during retrace. This is multiplied by the 
"Auto Transformer" (primary) winding of the Hori-
zontal Output Transformer (TR 2771) and is then recti-
fied by a 1B3/G (V 17) to provide approximately 15 
Kilovolts for the picture tube anode (V20). 

"B" VOLTAGE POWER SUPPLY 

The " B" voltage in these chassis is provided by a 
standard transformer- rectifier circuit. The secondary of 
the-Power Transformer provides, in addition to a center-
tapped " B" voltage winding, a five-volt filament wind-
ing for the 5U4G Power Rectifier (V19), and two six-volt 
windings. One six-volt source is used for the filaments of 
the Damper Tube (V18) only, and the other for the 
filaments of all other tubes. A " B" voltage of + 145 
volts is derived from the cathode of the 6W6/GT Audio 
Output Tube (V 6). This voltage is utilized primarily in 
the IF circuits and removal of the 6W6 from its socket 
will therefore make the entire IF strip inoperative. 

ADJUSTMENTS 

ION TRAP MAGNET ADJUSTMENT 

Turn the brightness control fully clockwise and the 
contrast control fully counterclockwise. Adjust the ion 
trap magnet by moving it forward or backward and at 
the same time rotating it slightly around the neck of 
the kinescope until the raster on the screen is brightest. 
Of two possible positions, use the one nearest the tube 
base. Reduce the brightness control setting until the 
raster is slightly above average brilliance. Adjust focus 
control until the line structure of the raster is clearly 
visible (sharp). Readjust the ion trap magnet again for 
maximum raster brilliance. The final touches on this 
adjustment should be made with the brightness control 
at the maximum position with which good line focus can 
be maintained. Never correct for a shadowed raster 
with the ion trap. 

DEFLECTION YOKE ADJUSTMENT 
If the lines of the raster are not horizontal or squared 

with the picture mask. Loosen the deflection yoke adjust-
ment screw and rotate the deflection yoke until this 
condition is obtained, and retighten the yoke adjust-
ment screw. If neck shadow is evident or the corners of 
the raster are dark, the deflection yoke must be moved 
forward as for as possible and the wing screw re-
tightened. 

CENTERING MAGNETS 

ION TRAP 
(BEAM EIENC«) 

--ADJUSTMENT WING NUT 
FOR DEFLECTION YOKE 

FIG. 2 - TM ONLY 

CENTERING MAGNET ADJUSTMENT 
(I 7"—"TM" ONLY) 

The centering magnet consists of two magnetic rings 
located on the neck of the picture tube. Each ring has a 
small tab and adjustment is accomplished by rotating 
these tabs around the neck of the tube. The tab which 
extends horizontally will affect the vertical position of 
the picture and the tab which extends vertically will 
affect the horizontal position of the picture. The two 
magnetic rings have their maximum affect when they 
are farthest apart but should never be more than 45° 
apart to ovoid neck shadow. 

CENTERING ADJUSTMENT (21" — "TN" — ONLY) 

The 2 I" receivers are electromagnetically focused and 
centering is accomplished by adjusting an arm which 
extends vertically from the front of the focus coil. This 
arm may be rotated, for a limited distance, around the 
neck of the tube and may also be moved up and down. 
The physical setting of the focus coil itself in relation 
to the neck of the tube will also affect pictwe pos:tion. 
Before the adjustment arm is used, it should be ascer-
tained that ( I) the focus coil is at right angles to the 
neck of the tube (by setting the two nuts which tighten 
the tube support rods) and (2) that the neck of the tube 
is directly centered in the focus coil (by loosening the 
two mounting screws on either side of the focus coil 
and sliding up or down). 
Note: Remove corrugated shipping clip from around 

neck of pix tube before attempting any adjust-
ments. 

ADJUSTMENT OF HORIZONTAL OSCILLATOR 

(I) Allow set to warm up to operating temperature. 
Select station operating normally. 

(2) Short out horizontal Phasing Coil (L 17) Terminals 
C and D. 

(3) Set horizontal hold control at maximum clociewise 
rotation. 

(4) Adjust horizontal frequency screw (L 16) until 
picture falls into sync. Turning the horizontal fre-
quency screw (L 16) clockwise lowers the frequency, 
(bars sloping downward to left). Turning the screw 
counter-clockwise increases frequency ( bars slop-
ing downward to right). 

Connect vertical input lead of oscilloscope with 
5 MMF isolating condenser in series to terminal 
"C" of horizontal oscillator transformer and 
ground oscilloscope to chassis. Set frequency of 
scope to approximately 5 KC. 

(6) Remove short from terminals of the horizontal 
phasing coil (L 17) and adjust screw (L 17) until 
wave shape as observed on scope is like that 
shown in sketch. (See Fig. 3.) 

Some further adjustment of horizontal frequency 
screw (L 16) may be necessary to keep picture 
in sync after adjusting L 17 for proper wave shape. 

Remove scope from terminal "C" and retouch 
L 16, as per "9" below. 

Turn horizontal hold control through entire range. 
Picture should fall out of sync at either end of 
rotation. At full clockwise rotation blanking bar 
or jitter should be evident. At full counter- clock-
wise position picture should fall out to 41/2 to 5 
bars sloping downward to the left. ( If picture 
stays in sync the tuner switch should be rotated 
to interrupt signal momentarily) 

Caution: It is important that the picture be centered in 
the mask properly with the horizontal hold 
control in the mid- position, otherwise the set 
user may attempt to center the picture by 
means of the hold control. Under this condi-
tion the control may be on "edge— and im-
pulse noise or change of camera will cause 
the picture to fall out of synchronization. It 
should also be noted that some manufacturers 
types of 6SN7GT may perform better than 
others in the horizontal oscillator socket and 
excessive drift of the horizontal oscillator cir-
cuit may be caused by a weak or defective 
6SN7GT tube. 

(5) 

(7) 

(8) 

(9) 

ADJUST FOR EQUAL PEAKS 

r/lfi 
FIG.3 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS 

For best results it is preferable that these adjust-
ments be made on a transmitted test pattern; although 
satisfactory results can be obtained from an active 
picture. 

Both controls will affect the height AND linearity of 
the picture and therefore must be adjusted simultane-
ously. It will be found that the Height Control has a 
tendency to affect the bottom of the picture more than 
the top and the linearity control just the reverse. 

Note: It is advisable that both height and width of the 
picture be adjusted to a size slightly larger than 
the mask opening, so that during periods of low 
line voltage adequate picture size is maintained. 

HORIZONTAL WIDTH & DRIVE ADJUSTMENT 

The Horizontal Width Control Coil ( L19) and the 
Horizontal Drive Trimmer (C67) should be adjusted si-
multaneously. The Horizontal Drive Trimmer should be 
screwed tight (clockwise) and then backed off (counter-
clockwise) until Horizontal Drive bars appear. Then turn 
Drive Trimmer in again (clockwise) until drive bars, just 
disappear. (Note: In some sets no horizontal drive bars 
will appear regardless of Drive Trimmer adjustment. In 
these sets the trimmer should be set at 2 turns out 
(counter- clockwise) from tight.) After the drive trimmer 
has been set, the width coil should be adjusted for 
proper picture width to fill the mask aperture. 

Important: The horizontal oscillator frequency must be 
checked for proper range of horizontal con-
trol after any adjustment of horizontal drive 
(C67). Any adjustment of C67 will usually 
require resetting of the horizontal frequency 
adjustment coil ( L- I6). 

BUILT-IN ANTENNA 

All models are equipped with o built-in antenna which 
provide satisfactory reception in many locations. In 
areas pf weak reception an outside antenna will sub-
stantially improve the performance of the receiver. An-
tenna binding posts are provided at the rear of chassis 
and are accessible through the opening in the masonite 
back to permit the connection of an outside aerial. 
The built-in antenna is normally connected to the 
antenna posts and must be disconnected when attach-
ing the outside aerial. To prevent the lead-in wires of 
the built-in antenna from contacting chassis parts and 
tubes, it is recommended that the lead-in wire be folded 
and held in place by tape or a rubber band. In some 
cases reception can be improved by changing the loca-
tion of the receiver in the room when set is operating 
with built-in antenna. 

©John F. Rider 
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CHANNEL 
NUMBER 

(2) 

(3) 
(4) 

EQUIPMENT REQUIRED 

RF-IF ALIGNMENT PROCEDURE 

(I) RF signal generator to provide the following accu-
rate frequencies: 

(a) 4.5 Mc (Video Amplifier Trap, Sound IF and 
Ratio Detector) 

(b) IF Frequencies 
21.75 MC Accompanying Sound Trap 

(L9) 
27.75 MC Adjacent Sound Trap (L6) 
25.5 MC First Pix IF Transformer ( L301) 
23.25 MC Second Pix IF Transformer ( L5) 
25.25 MC Third Pix IF Transformer ( L7) 
23.25 MC Fourth Pix IF Coil ( L8) 
21.75 MC Sound Carrier Marker 
26.25 MC Picture Carrier Marker 
23.5 MC Shoulder Marker 

(c) RF Frequencies 

PICTURE 
CARRIER 
FREQ. MC 

2 55.25 
3 61.25 
4 67.25 
5 77.25 
6 83.25 
7 175.25 
8 181.25 
9 187.25 
10 193.25 
11 199.25 
12 205.25 
13 211.25 

SOUND 
CARRIER 
FREQ. MC 

59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

(d) Output on these ranges should be adjustable 
and capable of providing at least . 1 volt. 

If the accuracy of the generator frequencies is 
not known, some type of crystal calibrator should 
be utilized to check the correct settings of the RF 
generator for each particular frequency. 

Electronic Voltmeter 

Cathode Ray Oscilloscope, 3" minimum screen. 

RF Sweep Generator, meeting the following re-
quirements: 

(a) Frequency Ranges: 
18 to 30 MC 
40 to 90 MC }. 10 MC sweep width 
170 to 225 MC J 

(b) Output adjustable to . 1 volt. 

TO REMOVE CHASSIS FROM CABINET 

Remove: ( 1) Line cord from power outlet 

(2) Masonite back. 

(3) Antenna Lead-in from terminal posts. 

(4) Speaker plug from rear of chassis. 

(5) Knobs from front of cabinet. 

(6) Four mounting screws and washers 
from bottom of cabinet. 

In sliding chassis out of cabinet, be careful that the 
kinescope tube does not strike against speaker or any 
other obstruction. 

Before proceding it will be necessary to use an extra 
line (or "cheater") cord to supply AC current to the 
chassis as the set's line cord is attached to the masonite 
back of the cabinet. 

ORDER OF ALIGNMENT 

When complete receiver alignment is necessary, it 
should be performed in the following sequence: 

(I) Accompanying Sound Trap 
(2) Adjacent Sound Trap 
(3) Pix IF Coils 
(4) 4.5 MC Trap 
(5) 4.5 MC Sound IF and Ratio Detector 
(6) Tuner 

After removing chassis from cabinet re-connect power 
and speaker plugs. 

If a local station is not operating on Channel 9 set 
the tuner to this channel, turn on power switch and 
proceed as follows: ( If 9 is a local station, use Channel 
8 or 10.) 

ACCOMPANYING AND ADJACENT SOUND TRAPS 

Insert a 100.000 ohm 1/2  watt resistor in series with 
the " Hot Lead" of the electronic voltmeter and connect 
to the junction of L12 and C33. Meter switch should be 
set to the lowest negative scale. Ground lead of meter 
should be connected to chassis. 
Remove the shield of the RF Oscillator and Mixer 

tube (V2) from ground clips leaving shield resting on 
tube and connect hot lead of the RF Signal Generator 
to it. This will couple generator output to mixer plate. 

Set the generator frequency accurately to 21.75 MC, 
and adjust ( L9) sound trap (See Fig. 6 Tube and Trimmer 
Layout) for minimum reading on voltmeter. 

Set the generator frequency accurately to 27.75 MC 
and adjust ( L6) Adjacent Sound Trap for minimum 
reading on voltmeter. 

PIX IF COIL ADJUSTMENT 

Adjust the following slugs for maximum output at fre-
quencies and sequence indicated with meter and gen-
erator connected as above: (See Sound Traps.) 

L301   25.5 MC 

L5   23.25 MC 

L7   26.00 MC 

L8   23.00 MC 

Note: After setting L301 DO NOT readjust to improve 
wave shape. 

If oscillation occurs during alignment, temporarily raise 
frequency of L5 by turning screw counter-clockwise until 
screw projects approximately 3/4 ". Oscillation is evi-
denced by high reading on voltmeter (-5V to -20V) 
with signal generator OFF and no signal coming in 
through the antenna terminals. After properly adjust-
ing L301, L7 and L8 reset L5 to proper frequency, if it 
had been necessary to detune. 

Connect hot lead of sweep generator through a 330 
uuf condenser to test point on tuner and connect ground 
lead to chassis. 

Connect vertical input terminal of oscilloscope to 
junction of peaking coil L12 and C33 and connect 
ground lead of scope to chassis. 

Connect 1.5 V flashlight battery with positive terminal 
to chassis and negative terminal to junction of R32 and 
R33. Place the Local Distance Switch in the Local posi-
tion. This point is origin of AGC bias voltage. Set tuner 
to Channel 9 unless local station is operating on this 
frequency, in which case an adjacent channel should 
be used. 

Set Sweep Generator frequency to IF sweep on the 
20 to 30 MC range. 

Adjust sweep generator output to produce a curve 
on the scope which is approximately 2/3 of the screen 
diameter. 

Loosely couple output of RF signal generator by 
using shield on V2 and set frequency of RF signal gen-
erator to 26.25 MC (marker). 

Curve shown on scope should be similar to the re-
sponse curve shown in Figure 4. For proper setting of 
the pix carrier the 26.25 MC marker should appear on 
the curve at a point approximately 50% of the vertical 
height of the curve. 

To obtain this setting retouch L7. 

Reset RF signal generator frequency to 23.5 MC and 
retouch L525 and L8 for correct positioning of marker 
on shoulder of curve. 

Recheck setting of 26.25 MC marker to make sure 
that position has not shifted on curve. 

Disconnect bias battery. 

Note: If the curve cannot be made to appear as 
above due to a local station or other inter-
ference, or if multiple markers appear, emove 
(VI-66K7 or 6BQ7) RF tube from tuner. 

4.5 MC TRAP ALIGNMENT 

Connect voltmeter lead to Diode crystal rectifier as 
shown in Fig. 5. Connect Diode crystal rectifier between 
C.R. Tube Cathode lead (yellow wire) and chassis 
ground. Signal generator is connected at junction of 
L12 and C33. Set contrast control at maximum and 
voltmeter to 3 volt scale (negative). Remove 6CB6 (V9) 
from socket. Use maximum output of generator at 4.5 
MC. Adjust L14 trap for minimum reading on meter. 

When it is necessary to retouch this trap in the field, 
proper adjustment can be made by using the local sta-
tion signal and turning the Fine Tuning Control to bring 
fine herringbone sound beat into the picture. The 4.5 
MC trap ( LI4) should then be adjusted to minimize this 
beat interference. 
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SOUND IF TRANSFORMER, (4.5 MC) AND 
RATIO DETECTOR ADJUSTMENT 

In view of the fact that the transmitted sound signal 
from a TV station is probably the most accurate avail-
able, as far as frequency is concerned, it is recom-
mended that a working signal be used for sound align-
ment. The set should be connected to an antenna, turned 
on, allowed to warm up for about 5 to 10 minutes and 
then tuned for the best picture. A vacuum tube volt-
meter should be connected to Pin 2-V4 and the meter 
set to the minus 30 volt scale. The 4.5 MC Sound IF 
Transfo-mer ( LI & L2) and the primary of the Ratio 
Detector (L3 - bottom of chassis) should be tuned for 
maximum deflection of the meter. The vacuum tube 
voltmeter should then be connected to the ¡ unction of 
R 10 and C9 and one side of the volume control and 
the secondary of the Ratio Detector ( L4 - top adjust-
ment) should be adjusted for o zero reading with the 
meter set to the 3 volt scale. The secondary can also 
be adjusted by ear by tuning L4 for the elimination of 
buzz in the sound. 

TUNER ALIGNMENT FOR MODELS USING TUNER 
PART CL-2755-I 

Note: Before making a complete tuner adjustment it 
is essential that all the IF, Trap, Sound and 
Discriminator circuits be aligned to their 

proper frequencies as described above. 
WHEN CHANGING THE CONVERTER 
TUBE IT IS NECESSARY TO REALIGN 

THE OSCILLATOR ADJUSTMENT ON ALL 
CHANNELS WITH THE V2 TUBE SHIELD IN 

PLACE. 

A. RF and Converter Alignment 

(I) Set Channel Selector switch to # I2. 

Couple marker and Sweep Generator 

Step 

(2) Connect oscilloscope through 10,000 ohms to 
test point on tuner (bore tinned copper loop 
wire located between VI and V2). 

Set fine tuning control at approximately mid-
point of its tuning range. Temporarily connect 
jumper wire from Test Point " D" to chassis. 

(4) Feed sweep generator into antenna terminals, 
sweeping channel 12. 

Adjust C301, C302 and C304 for flat top 
response curve. Check picture and sound car-
rier markers corresponding to frequencies 
shown in Service Data Section. 

Remove jumper from Test Point " D" to chassis. 

(5) 

(6) 

B. Oscillator Alignment 

Note: Oscillator adjustments (which are accessible 
through the hole in the front of the tuner) 
are provided for each channe!. See "Tube 
and Trimmer Layout". Any oscillator coil 
slug can be adjusted without interaction on 
any other channel since individual coils 
are used for each of the 12 channels. This 
adjustment may be made on the station 
or with sweep generator and signal gen-
erator as follows: 

(1) Set fine tuning control to midpoint of range. 
Do not touch during alignment. 

(2) Connect sweep generator and marker (signal) 
generator to antenna terminals. 

Connect vertical input lead of scope with 
50K resistor in series to test point A. 

(4) Refer to following table for frequencies and 
adjustments. 

as in Section " B", Step 2 

(3) 

(3) 

Connect Scope Through 10K Isolating Resistor to Test Point "A" and Low Side to Chassis 

SIGNAL GENERATOR INPUT 

Sweep Gen. Marker Gen. Channel Adjust 

207.0 MC. 209.75 MC. 12 L- 3I2 

C- 30I 
2 207.0 MC. 209.75 MC. 12 C-302 

C-304 

3 213.0 MC. 215.75 MC. 13 L-313 
4 201.0 MC. 203.75 MC. Il L-311 
5 195.0 MC. 197.75 MC. 10 L-310 
6 189.0 MC. 191.75 MC. 9 L-309 

7 183.0 MC. 185.75 MC. 8 L-308 
8 177.0 MC. 179.75 MC. 7 L-307 
9 85.0 MC 87.75 MC. 6 L-306 

10 79.0 MC. 81.75 MC. 5 L-305 

II 69.0 MC. 71.75 MC. 4 L-304 
12 63.0 MC. 65.75 MC. 3 L-303 

13 57.0 MC. 59.75 MC. 2 L-302 

Procedure 

Adjust for placement of 
21.25 MC. marker as per 
response curve Fig. 4. 

Adjust shape of response 
curve Fig. 4 for maximum 
amplitude and bandwidth. 
Adjust 
Adjust 
Adjust 
Adjust 
Adjust 

Adjust 
Adjust 
Adjust 
Adjust 
Adjust 

Adjust 

as in 
as in 
as in 

as in 
as in 
as in 

as in 
as in 

as in 
as in 
as in 

Step 
Step 
Step 
Step 
Step 
Step 

Step 
Step 
Step 
Step 

Step 

0 John lr. Rider 

PICTURE 
CONTROL 

OFF- ON SWITCH 
AND SOUND 
VOLUME CONTROL 

CHANNEL SELECTOR 
SWITCH 

FINE TURING 
CONTROL 

A- T M 

60 MFD /450 V 
60 MFD/450 V 

KINESCOPE SECOND 
ANODE HIG.1 VOLTAGE 
IONNECTOR 

K:ICEECSTAOPIULT111E 

17)- 4P0 

60 MFD /200 V 
125 MEO / 25 V 

C302, 

C31R 

SHIELDS TE 1ST POINT 
C304 

( 

I2 CHANNEL RF TUNER 
PART N. CL- 2755-I)  

TUBE AND TRIMMER LAYOUT 

VERT 
OSC 
TRANSF 

VI2 

6806/ST 
DIS 

m• L3• 

t12>i] 

v• 

UNDERSIDE OF 
su, L4 â LI VS I•6 

CHASSIS • TIC 

VIII 

19, 

Jszo 

L 7 ev D VI S.V.El0 

L9 ACC 
SOUND TRAP 

L6 ADJACENT OVAS 

SOUND TRAP v/ 6 

PLAN VIEW OF CHASSIS 

FIG.6 

SPEAKER 

CABLE 

Obt. LIS WIDTH 

LINE GORD , 
INTERLOCK • 
MOUNTED TO ---, 
MASONITE - - 
CABINET BACK 

1C1'N TRAP 

(BEAU BENDER) 

CENTERING 

MAGNET 

L16 HORIZONTAL 
FREQUENCY 

LIT HORIZONTAL 
PHASE UNDERSIDE 
OF CHASSIS 

L ICI H S 1.1C 

(LU 

L2 . 5 mo UNDERSIDE 
OF CHASSIS 

LB PIX I.F I•C 

LB - 2997 

ANTENNA BINDING POST 

6 àààààà USES .6 TNINS Of 

vINTED STETES v*TENTS L'UN.° OT 

NET. CONITCNID0ON Of NYON. vev 
N.DENS SINTEL ,E D of. IN OUIST 

CAUTION 

50 NOT USE ON OTLECT CuRINNT C / 

once.", um GOND ENON .00EN 
OuTTET NETO. NO... O.S. 

166. c.r.T 

R
E
A
R
 
V
I
E
W
 
O
F
 
C
H
A
S
S
I
S
 

S
I
S
S
V
F
I
D
 
A
O
 M
3
I
A
 
S
N
O
W
 

PICTURE 
CCPITROL 

OFF - CM SWITCH 
AND SOUND 
VOLUME CONTROL 

CHANNEL SELECTOR 
SWITCH 

ee 

B - TN 

FINE TUNING 
CONTROL 

KINESCOPE SECOND 
ANODE HIGH VOLTAGE 
CONNECTOR 

ELECT 
CONO 

RECTANGULAR 

KINESCOPE TUBE  
242evI_A 

60 MFD /200V 
125 MFD /25V 

'\ SHIELDS TEST POINT 

12 CHANNEL R F TUNER ,-.• 
(FART NO CL- 2755-1„.„---

60 100. L4100 
NO MV O. /410 V. 

65N7 
/GT 

PLAN VIEW OF CHASSIS 

se L4 •546. 
UNDERSIDE OF 
1m4SSIS 

v. 

L7 ¿Co Mc 

SNIELD 

L9 Et.. 
ACC SOUND 
TRAP . 

L6 OSRUAC LB "ex. 

ADJACENT PIG IF 
SOUND 11/AP 

TUBE AND TRIMMER LAYOUT 

FIG.6 

",...e...SPEAKER GABLE 

L19 WIDTH 

DEFLECTION YOKE 

FOCUS 
COIL 

LINE CORD 
INTERLOCK 
MOUNTED TO 
MASONITE 
CABINET BACK 

PICTURE ION TRAP 
CENTERING 
LEVER (BEAM BENDER/ 

LI6 HORIZONTAL 
FREOLIENCY 

LIT HORIZONTAL PHASE 
UNDERSIDE OF CHASSIS 

L O UI MO 

SHIELD 

L2 ....m. UNDERSIDE 
OF CHASSIS 

LB -2998 

1-1 
ANTENNA BINDING POST 

DNIMPATUS USES IN.611.S Of 

.010 SURS AMOS ODENSE,/ IIT 

NTOIO COINLONATION Of MO. ENTENT 

NUTIOINS SUNYIE0 UNON 1.0.6T 

CAUTION 

oo us. d DIRECT CORNENT 10 C I 

DISCONNECT LIME CORD .0111•0.16 
ODILE , DER« NEY... C.SSIS 

FM. CEDNIE/ 

D
I
d
W
A
1
0
 

t'
-
?
L
 3
9
V
d
 A
l
 



BLOCK DIAGR AM OF INTERCONNECTIONS 

OPERATING AND SERVICE INSTRUCTIONS 

for 

OLYMPIC AM-PHONO-TV 3-SPEED CHANGER COMBINATION 

Frequency Range: A.M. 540-1620 kc. 

Power Requirement: 105-120 Volts a-c 60 cycles. 

Power Consumption: Receiver: 30 watts. Receiver with Record Changer: 50 watts. 

IMPORTANT NOTICE: 

This AM-PHONO-TV receiver and automatic 3-speed record changer console is for use on alternating current ONLY 
and should never be used on direct current. 

Before operating the record changer it will be necessary to loosen the two record changer mounting screws com-
pletely as described in separate accompanying Record Changer Instruction Sheet. 

This instrument is equipped with two separate chassis: one a 5 tube (including rectifier) AM chassis and a 20 tube 

(including rectifiers) television chassis. Built-in antennas are provided for both AM and TV sections of the receiver which 
will provide satisfactory reception under normal operating conditions. For AM reception an outside antenna will seldom be 
required whereas on TV the use of an outside antenna will generally improve the quality of reception. 

AM RECEIVER CONTROLS: (see separate folder for television controls and operation) 
The AM receiver has four control knobs marked according to their function, and reading from left to right as follows: 

I. VOLUME 2. OFF-ON-TONE 3. AM-PH-TV 4. TUNING 

NOTE: The power switches for operating the television and radio sections of this instrument are interconnected and there-
fore it is necessary that the power switch of the unit which is not in operation be turned to the "OFF" position. 

TUNING: 

To place receiver in operation turn the OFF-ON knob clockwise until a click is heard. The tubes require a warm-up 
period of about one-half minute before the set is ready to function. 

A.M. 

For AM reception turn AM-PH-TV knob to the position where AM faces the indicator dot. The tuning knob should 
now be turned until the dial pointer is at the frequency of the desired station. Dial numbers are converted to kilocycles 
by adding one zero. For example, 70 on the dial is 700 kilocycles. With volume control set to LOW volume level turn 
the station selector knob until the desired station is received loudest. Now adjust volume to the desired level and the tone 
control to the desired tone. DO NOT USE TUNING KNOB TO ADJUST VOLUME BY TUNING OFF STATION AS THIS 
WILL RESULT IN POOR TONE QUALITY. 

NOTE: When operating this console as a Radio Receiver be sure that the motor switch on the record changer is in the OFF 
position. 
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CHASSIS TM, TN 
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AUGMENT PROCEDURE CHART 

STEP 
0.011€0T HIGH SIDE OF 
SIGNAL GENERATOR 

TO - 

SET SIGNAL 
GENERATOR 

TO- 

TURN RECEIVER DIAL 
TO.- 

ADJUST TIE FOLLOWING FOR MAXIMUM OUTPUT 
(KEEP SIGNAL FROM SIGNAL GENERATOR 

AS LOW AS POSSIBLE) 

1 

ANTENNA SECTION 

TUNING COICIENSER IN 

SERIES WITH I RFD COVD. 

455 KC. 

FULL CLOCKWISE POS' 

ITION (CONDENSER 
PLATES FULLY OPEN) 

L4, L 3, L2, L I AID REPEAT 
IN SAME ORDER 

(1st. AND 250 I.F. TRANSFORMERS 1 

2 

USE RADIATED 
SIGNAL 

1500 KC 
1500 KC 

(150 ON DIAL) 02 (OSCILLATOR) 

3 1500 KC 
MAXIMUM SIGNAL 

(APPRDX. 150 ON DIA),) C I ( ARTE1101.4) 

4 REPEAT STEPS 2 AND 3 

Part No. 

BU 2688 
CL 2709 
CO 1133 
CO 2820 
CO B 4503 
CO H 4104 
CO H 6103 
CO H 6203 
CO H 6502 
CV 2681 
DL 2682 
KN 422 
KN 423 
KN 425 
KN 2684 
LC 748 
LP 2687 
MS 965 
PC 2477 
PC 2478 
PL 637 
PO loll 

REPLACEMENT PARTS LIST 

Description 

3.2v 16 amp GE # 1490 Pilot Light Bulb 
Oscil. Coil 
10 MFD/25 wv Electrolytic Cond. 
60 x 80/150 wv Electrolytic Cond. 
.05/400 wv Tub. Paper Cond. 
.1/400 wv Tub. Paper Cond. 
.01/600 wv Paper Cond. 
.02/600 wv Tub. Paper Cond. 
.005/600 wv Paper Cond. 
2 gang Variable Condenser 
Glass Dial Scale 
Wolnu+ Knob "Volume" 
Walnut Knob "Off-On Tone" 
Walnut Knob "Tuning" 
Walnut Knob "AM-PH-TV" 
Line Cord 
Loop 
Dial Back Plate St. C.P. 
Audet Network 
Fil-Pack Network 
Alden 2 Prong Plug 
Pointer, Dial 

Part No. 

PT 567 
PT 2160 
RCM 20A470M 
REB 105M 
REB 151K 
REB 223M 
REB 224M 
REB 225M 
REB 474M 
REC 331K 
RED 102M 
SH 238 
SO 638 
SO 764 
SO 1650 
SO 2705 
SW 2689 
TR 1644 
IR 2690-1 

Description 

2 Meg. Volume Control, Tapped 
3 Meg. Tone Control, SPDT Switch 
47 MMF ± 20% Mica Cond. 
I Meg ± 20% 1/2  Watt Resistor 
150 ohms 1.‘_— le+ 112 W. Resistor 
22K IL- 20% 1/2  W. Resistor 
220K -± 20% 1/2 W. Resistor 
2.2 Meg 20% 1/2 W. Resistor 
470K -± 20% 1/2 Watt Resistor 
330 ohms -± 10% 1 W. Resistor 
1000 ohms _,-_- 20% 2 W. Resistor 
Drive Shaft Brass 21/4" 
2 Prong Speaker Receptacle 
2 Prong Motor Socket 
A.C. Power Outlet 
Pilot Light Socket Assembly 
Band Switch 
AM- 1F Transformer (K-Tran) 
Output Transformer 

RECORD CHANGER OPERATION: 

To operate the record changer, turn the AM-PH-TV knob so that PH faces indicator dot. Leave the "OFF-ON' knob 
in -the "ON" position and adjust volume and tone with the same knobs as used in receiver operation. FOR DETAILED 
INSTRUCTIONS CONCERNING RECORD CHANGER SEE SEPARATE FOLDER ACCOMPANYING THIS INSTRUMENT. 

TELEVISION RECEPTION: 

To use the television receiver in this instrument it is IMPORTANT that the AM-PH-TV knob be set in the position 
where TV faces indicator dot. If this is not observed the sound section of the television receiver will be inoperative. For 
instructions how to use television receiver read the separate instructions accompanying this instrument. 

SERVICE AND ALIGNMENT INSTRUCTIONS 

To remove the chassis from the console, it is first necessary to disconnect all plugs and sockets between the rear of the 
receiver chassis, the speaker, the television set and the record changer, respectively. Then remove the four knobs and the 
three screws holding the chassis to its mounting panel. 

CAUTION: WHEN REMOVING THE CHANGER BE SURE TO PLACE IT 1N A POSITION IN WHICH THE 
CHANGER MECHANISM WILL NOT BE DAMAGED. 

ALIGNMENT: 

Equipment Required: Modulated R.F. signal generator; output meter; insulated screw-driver; two . 1 mfd 400 volt con-
densers. 

To insure proper alignment a radiated signal will be required during port of the alignment procedure. To radiate a 
signal connect a loop of about 6" to 8" diameter (one turn of # 14 or # 12 wire) across the output of the signal gener-
ator and place this loop parallel to the loop of the receiver to be aligned at a distance of about 8" or 10". 

To align the receiver it is necessary to remove the chassis from the cabinet, check that the pointer coincides with the 
left vertical side of the gold rectangle surrounding the calibration points (below 550 k.). In this position the condenser 
should be completely closed. Connect the output meter and signal generator as follows: 

Output meter — Connect across voice coil and turn volume control to maximum. 

Signal generator — Connect the low side of the signal generator to the common B minus bus thru a . 1 mfd condenser and 
keep the output as low as possible, then proceed in the sequence shown on the alignment chart • 
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SCH. NO 

LI1 
LI2 
LI4 ( 1241) 
LIS 
L5, 7, 8 
LIO ( C-35) 
LI3 
LI9 

L9 ( C-29) 
L6 ( C-23) 
TN only 

L3, 4 

TM only 

LI, 2 
TN only 
L16, 17 

C3, 5, 6 ( 18 TN only) 
C76 
C17, 19, 20, 21, 24, 25, 27, 73 
C3I, 66 ( 77 TN only) 
C22, 28 
C30 
C13, 52 
C78, TN only 
C8 
C55, 56 
C14, 47 
C53, 54. 65 
C63 
Clé, 33, 36, 74, 75 
C50, 51, 62 
C26, 48, 71 
C2, 12, 39, 40, 49, 57, 61, 72 
CIO, I I, 15, 70 
C4I, 42 
C9, 37 
C68, 69 
C46 
C67 
C43, 44, 45 R59, 60, 61 
CI 
C32 
C38 
Cl, 34 
C4 
C58, 59, 60 
C64 

TN only 

R97 TN only 
R3, 6, 18, 22, 40 ( 28 TN only) 
R8, 9, 17, 25 
R5I ( 15 TN only) 
RI, 4, 14, 87, 91 
R30, 31, 32, 35 
RI I 

PARTS LIST 

TM-TN Chassis 

COILS & TRANSFORMERS 

DESCRIPTION 

Choke- Filter 62 ohms   
P3aking Coil - 36 uh - Black Dot   
Peaking Coil - 120 uh - Blue Dot   
Peaking Coil - 180 uh - White Dot 
Peaking Coil - 250 uh - Green Dot 
Transformer - Pix IF - Bifilar 
4.5 mc Sound Trap   
Peaking Coil - 500 uh Gr. & White Dot   
Coil - Width Control   
Deflection Yoke   
Tuner   
Accompanying Sound Trap   
Adjacent Sound Trap   
Focus Coil   
lronsformer - Vert. Oscillator   
Transformer - Ratio Dot.   
Transformer - Vert. Output   
Transformer - Audio Output Wh   
Transformer - Power   
Transformer - Flyback   
Transformer - 4.5 Mc Sound IF   
Transformer - Power   
Transformer - Horiz. Osc. & Stabilizer   

PART NO. 

CK-I346 
 CL-I535 

CL- I536 
 CL-I537 
 CL-2073 

 CL-2309 
CL-233I 
CL-26I4 
CL-2752 
CL-2753 
CL-2755-I 
CL-2972 
CL-2973 
CL-2979 
TR-I473 
TR-2630 
TR-2765 
TR-2766 
TR-2770 
TR-2771-1 
TR-2977 
TR-2978 
TR-2990 

Condenser - 5000 mmf Disc. Ceramic 
Condenser - Ceramic 56 mmf 10% 2 KV(N750)   
Condenser - Ceramic Dual 1500 mmf   
Condenser - Electrolytic 4mfd 450V 
Condenser 2.2 mmf 
Condenser - Mico 4 mmf- 20% 1500V. 
Condenser - Electrolytic 50 mfd 350 V  
Condenser - Electrolytic 20 mfd 450V   
Condenser - Electrolytic 4 mfd 50V   
Condenser - Electrolytic 60/450 x 60/450   
Condenser - Electrolytic 60/200V x I25/25V   
Condenser - Moulded .01/600V - Oil   
Condenser - Paper .47/200V   
Condenser - Paper . 1/400V   
Condonser - Paper .02/400V   
Condenser - Paper .25/400   
Condenser - Paper .05/400V   
Condenser - Paper .01/600V   
Condenser - Paper .002/600V   
Condenser - Paper .005/600V   
Condenser - Paper .001/600V - Oil   
Condenser - Paper .0047/600V - Oil   
Condenser - Drive Trimmer 50/370 mmf   
Vertical ! nt. Network   
Condenser - Mica 10 mmf 20% 500V   
Condenser - Mica 100 mmf 20% 500V  
Condenser - Mica 220 mmf 20% 500V  
Condenser - Mica 330 mmf 20% 500V  
Condenser - Mico 47 mmf 20% 500V  
Condenser - Mica 47 mmf 10% Silver   
Condenser - Mica 180 mmf 10%1000V Silver 

Contro 
Contro 
Contro 
Contro 
Contro 
Contro 
Contro 

CONDENSERS 

 CCD-502X 
CCD-560K 
CC2D-I52K 

 CO-1056 
 CO-1112 

CO- 1915 
CO-2344 
CO-2560 
CO-2756 
CO-2758 
CO-2759 
CO- B-6103 
CO-H-2474 
CO-H-4104 
CO-H-4203 
CO-H-4254 
CO-H-4503 
Ca-1-1-6103 
CO-H-6202 
CO-H-6502 
CO-0-6102K 
CO-0-6472K 
CT-2757 
PC-2435 
RCM-20A. 100M 
RCM-20A-10IM 
RCM-20A-221M 
RCM-20A-33 1M 
RCM-20A-470M 
RCM-20C-470K 

 SCM-40C-181K 

CONTROLS 

- Horiz. Hold 50,000   
- Vert. Hold 1 meg 
- Brightness 1/2  meg 
- Vert. Linearity 5,000 
- Height 2.5 meg 
- Contrast ( 1000) & Volume ( 1 meg)   
- Focus ( 2250 W.W.) 

PT-2268 
 PT-2269 

PT-2270 
PT-2271 

 PT-2272 
PT-2774 

 PT-2975 

RESISTORS 

Resistor - 5000 ohm 10% 10 W.   
Resistor - 1000 ohm 20% 1/2 W.   
Resistor - 10K 10% 1/2 W. 
Resistor - 100 K 10% 1/2  W.  
Resistor - 100 K 20% V2 W.   
Resistor - I meg 20% V2 W.   
Resistor - 10 meg 1/2 W. 20%  

RE 2995 
REB-IO2M 

 REB-I03K 
REB-104K 
REB-104M 
REB-105M 
REB-I06M 

SCH NO. 

R66 
R7, 26 
R21 
R72 
R38, 63, 65 
R74 ( 15 TM only) 
RIO, 82 
R13, 49, 85 
R44, 62 
R29, 33, 39, 48, 53, 56 
R54, 55, 93 
R20, 24 ( 28 TM only) 
R42, 45 
R75 ( 95 TN only) 
R79 
R2, 19, 23, 88 
R5, 50, 52, 58, 92 
RI2, 34, 47, 67, 86 
R64, 69, 70 
R36, 37, 57 
R27, 81 
R89 
R68 
R7I 
R80 
R84 
R77 
R73 
R94 
R78, 83 
R76 
R98 IN only 
R90 
RI6 ( 96 IN only) 
R43 
R46 

DESCRIPTION PART. NO. 

Resistor - I2K 10% 1/2 W.  REB-I23K 
Resistor - 150 20% 1/2  W.  REB-151M 
Resistor - 15K 10% 1/2  W. REB-I53K 
Resistor - ISOK 10% 1/2  W. Allen-Bradley  REB-154K-A 
Resistor - 1.5 meg 10% 1/2 W.  REB-I55K 
Resistor - 180K 10% 1/2 W Allen-Bradley  REB-I84K-A 
Resistor - 22K 20% 1/2  W.   REB-223M 

Resistor 0 K % Y2 W   r 22220K 1200% 1/2 W. ......... ..... ..... ...... ........... - ......   REB-224K 
R  REB-224-M 
Resistor - 2.2 meg th W. 10%  REB-225K 
Resistor - 2700 1/2  W. 10%    REB-272K 
Resistor - 330 1/2  W. 20%  REB-33IM  
Resistor - 33K 1/2W. 20%  REB-333M 
Resistor - 330K 1/2  W. 10% Allen Bradley  REB-334K-A 
Resistor - 3900 I/2 W. 10%  REB-392K 
Resistor - 47 ohm 1/2  W. 20%  REB-470M 
Resistor - 47K 1/2 W. 20%  REB-473M 
Resistor - 470K 1/2 W. 20% REB-474M 
Resistor - 560 1/2  W. 10%  REB-561K 
Resistor - 5600 1/2 W. 10%  REB-562K 
Resistor - 8200 1/2 W. 10% ...-..   REB-822K - 
Resistor - 100 I W. 20%  REC-101 M 
Resistor -- 1000 I W. 20%    REC-102M 
Resistor - 100K 1 W. 20%  REC-104M 
Resistor - 150K I W. 5% Allen Bradley    R EC- 154J -A 
Resistor - 33K I W. 20%    REC-333M 
Resistor - 330 K 1 W. 5% Allen Bradley  REC-334J-A 
Resistor - 68K I W. 10% Allen Bradley  REC-683K-A 
Resistor - 68K 1 W. 20%  REC-683M 
Resistor - 82K 1 W. 5% Allen Bradley  REC-823J-A 
Resistor - 820K 1 W. 10% Allen Bradley  REC-824K-A 
Resistor - I8K 2 W. 10%    RED- I 83K 
Resistor - 22K 2 W. 10%    RED-223K 
Resistor - 390 2 W. 20% ..... 

......   RED-39IM Resistor - 4700 2 W. 10%   RED-472K 
Resistor - 8200 2 W. 10%    RED-822K 

MISCELLANEOUS 

 BP- 1700 
 FU-I683 

Line Cord 6'   LP-2353 
Built-in TV Antenna----- ..... -_-_-.1.--  ........  ........... 
Plastic Cup ( Hi-Voltage) .......  MP-2769 
Speaker Plug - 2 Prong   PL Interlock - Pin Plug   PL--6I53274 

Ion Trop ( Single) - 45 gauss IN only ( Red Dot)  PP-2248 
Ion Trap ( Single) - 35 gauss TM only ( Green dot)  PP-2623 
Centering Magnet - TM only    PP-2763 
Hi-Voltage Lead TM only _ _ ' 

... PP-2896 Hi-Voltage Lead TN only   
CRT Socket TM only __ SO-2621 
CRT Socket IN only    SO-2907 

CABINETS & ACCESSORIES 

Cabinet for Model 17756  _ ----- 
Cabinet for Model I7C57  CA-29I2 
Cabinet for Model I7K55    --...- ........... CA-29I4 

CA-29I6 
Cabinet for Model 21758  -  CA-29I8 
Cabinet for Model 2IC68      CA-2920 
Cabinet for Model 2IC65   CA-2922 
Cabinet for Model 2IC72     CA 3034 
Cabinet for Model 2IC73    CA-3034 
Cabinet for Model 21D64   CA-2924 
Cabinet for Model 21D60     CA-2926 
Cabinet for Models 2IK61, 2IK62    CA-2928 
Cabinet for Model 21769  CA-3023 
Cabinet for Model 21770  CA-3023-I 
Cabinet for Model 21174    CA-3023-2 
Cabinet for Model 2IC72 & 2IC73  CA-3034 
Cabinet for Model 2IK63 Blonde  CA-2930 
Escutcheon for Radio only - 17K55, 21K6I, 21 K62, 21 K63   ES-2967 
Grille Silk for Mode!: 17756, 21158, 21169, 21770  GL-2030 
Grille Silk Model 21774  GL-2030-I 
Caster Wheels    HW-2658 
Mahog. Fine Tuning Knob  KN-2296 
Mohog. Channel Selec. Knob (With Gold Fill- In) __ ..... _  KN-2295-1 
Mohog, Volume Control Knob ( With Gold Fill-In)  _ KKN:2229987-1 
Mahog. Contrast Control Knob ......... _ .... _ ... .. _..... _____ ...... _  N2 
Ton Channel Selec. Knob  -...-._ .... -- ..... _... ......... --.._ ..... ___ K N-2545 

DESCRIPTION PART NO. 

Ton Fine Tuning Knob  _....__ ........ KN-2546 
Tan Volume Control Knob   KN-2547 
Ton Contrast Control Knob  KN-2548 
10' Cord & Plug    LC-2829 
Moulded Cup - TM only  MP-2666 

MP-2775 
Moulded TV Escutcheon - TM only  MP-2969 
Moulded TV Escutcheon - TN only   MP-2970 
Moulded Cup - TN only    M P-298 I 
Extruded Channel - TM only  MP-299I-17 
Extruded Channel - IN only  MP-2991-2I 
Trap Door Spring   MS-2779 
Saftee Glass TM only  PP-2937 
Saftee Glass TN only  PP-2938 
Mask - 17" - TM only  PP-2939 
Mask - 21" - TN only  PP-2940 
Wrought Iron Legs 2IC72 & 2IC73  PP-3029 
3 Speed Record Changer  RX-2875 
5" P.M. Speaker  SK- 1788-I 
10" P.M. Speaker  5K-1789-1 
8" P.M. Speaker  SK- 1906 
Knob Spring    SP- I512 
Knob Spring  - SP- I513 
Cabinet Bock I7C57  ST-2802 
Cabinet Back I7K55 .._._ ST-2803 
Bock Rodio I7K55  -, ST-28I8 
Cabinet Back I7T56    ST-2941 
Cabinet Back 21D60  ST-2942 
Cabinet Back 21758, 21169, 21170, 21774  ST-2944 
Cabinet Back 2IC65, 2IC68  ST-2945 
Cabinet Back 2W64ST-2946 
Cabinet Back 2IK61, 2IK62, 2IK63  ST-2947 
Back Radio 21K61  ST-2988 
Back Radio 21 K62, 21 K63  ST-2994 

Moulded TV Door   
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CHASSIS TN-21 

OLYMPIC TN -21 CHASSIS 
21 TN MODELS: 21158, 21D60, 2IK61, 21K62, 21K638, 2ID64, 21065, 21068, 21169, 21170, 2IC72, 2IC73 a 21174 
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OLYMPIC TM-17 CHASSIS 
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MODEL 180 UHF TUNER 
(ALSO USED IN MODEL 21521 

ALIGNMENT PROCEDURE 
PRELIMINARY NOTES: 

VHF tuner and TV I-F strip must be in proper alignment before attempting alignment of UHF tuner. 

Connect oscilloscope or VTVM across the 4.7K ohms video detector load, R- I2, TV schematic. 

EQUIPMENT REQUIRED—AM VHF signal generator with 12 Mc sweep; oscilloscope or VTVM; insulated screwdriver. 

250 OHMS 125 OHMS 

TO CRYSTAL 

Fig. 1 

50 
OHMS 

TO SIGNAL TO UHF 
ANTENNA TERMINALS GENERATOR 

OF CONVERTER 

Fig. 2 

SIG. GEN. CONNECTION 
I-F ALIGNMENT 
I—To crystal at junction of items 

21, 29, 45, 51, UHF schem-
atic, thru matching net. Fig. I. 

2—Same as I. 

OSCILLATOR ALIGNMENT 

3—UHF antenna terminals thru 
matching net. See Fig. 2. 

4—Same as 3. 

SIG GEN. FREQ. 

82 Mc 

82 Mc with 
12 Mc sweep. 

465 Mc (5th har-
monic of 93 Mc) 

900 Mc 
(5th harmonic 
of 180 Mc) 

ADJUST 

1-F transformers. 
Items 5 & 6, 
Figs. 3 & 4. 

Item 6, 
Figs. 3 & 4. 

Oscillator trimmer, 
item 48, Fig. 3. 

Carefully spread or 
pinch legs of oscil-
lator end-inductor, 
see Fig. 3. 

50 
OHMS 

125 OHMS 

TO StGNAL 
GENERATOR 

REMARKS 

Adjust for maximum signal. 

VOLTAGE MEASUREMENTS 
Notes: VTVM used. Measurements taken between terminals and chassis. Measurements within 20% of specified values are sat-
isfactory. Values in DC volts unless otherwise noted. Switch in UHF position. 

TUBE TYPE FUNCTION PIN I PIN 2 PIN 3 PIN A PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

6X4 

6BK7 
68 _ Q/ 

6AF4 

Rect. 

1-F Amp. 

Osc. 

170 AC 

120 

85* 

NC 

0 

5.7 

0 

.85 

0 

6.3 AC 

6.3 AC 

6.3 AC 

NC 

0 

o 

170 AC 

125 

5.7* 

190 

0 

85 

I 0 

*Use I5K ohms isolating resistor in series with voltmeter probe. 

RESISTANCE MEASUREMENTS 
Notes: VTVM used. Measurements taken between terminals and chassis. Measurements within 20% of specified values 
factroy. Switch in UHF position. AC cord disconnected. 

TUBE TYPE FUNCTION PIN I PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

6X4 

6BK7/ 
6I3Q7 

6AF4 

Rect. 

I-F Amp. 

Osc. 

130 

50K* 

50K* 

NC 

0 

I2K 

0 

56 

o 

.3 

.3 

.3 

NC 

0 

0 

130 

50K* 

I2K 

50K* 

0 

50K* 

56 0 

are satis-

*Or more. 

Adjust for equal signal response at VHF 
channels 5 & 6. Maximum gain for minimum 
band-width of 12 Mc. 

Set pointer at extreme left of dial. Adjust 
for maximum. 

Set pointer at extreme right of dial. Adjust 
for maximum. 

5—Repeat steps 3 and 4 until no further improvement in signal is apparent. 465 Mc and 900 Mc are approximations and may not 
fall precisely at extreme left and right dial positions. However, oscillator alignment must be made so that both frequencies 
may be tuned within dial limits. 

6—Same as 3. 

7—Same as 3. 

8—Repeat steps 6 and 7 

9—Same as 3. 

I ST R- F 
END - INDUCTOR 

END- INDUCTOR 

OSCILLATOR --
END-INDUCTOR 

465 Mc 

900 Mc 

until no further improvement 

465 Mc 

-- ------ .-- D 
O 

F--? 0  

---- ----- "'a4 — --- ---------------- 

LJ 

Fig.  3—BOTTOM VIEW 

T7' 

R-F trimmers, 
Item 72, Fig. 4. 

R-F end-inductors, 
Fig. 3. 

in signal is apparent. 

Coupling trimmer, 
item 74, Fig. 4. 

1-1, OUTPUT 
TRANSFORMER 

ITEM 

OSCILLATOR 
TRIMMER 

---- ITEM 48 

R- F BANDWIDTH 
ADJUSTMENT 

ITEM 74 

I- F OUTPUT 
TRANSFORMER 

ITEM 6 

Set pointer at extreme left of dial. Adjust 
for maximum. 

Set pointer at extreme right of dial. Adjust 
for maximum. 

Set pointer at extreme left of dial. Adjust 
for maximum. 

o° 

e-

0 

Q ----------

Fig. 4—TOP VIEW 

ST R-F TRIMMER 
ITEM 72 

2ND R- F TRIMMER 
ITEM 72 

I- F »PHUT 
-- TRANSFORMER 

ITEM 5 

CIRCUIT DIAGRAM 

REPAIR PARTS LIST 
SCHEMATIC 

ITEM NO. 

PMA-650 I - I I lnductuner, UHF 
PMA-65011.4 4 Transformer, Power 
PMA-65011-5 5 Transformer, I-F Input 
PMA-6501I-6 6 Transformer, I-F Output 
PMA-6501I-9 9 Switch AC & Antenna Changeover 
PMA-65011-24 24 Choke, Neutralizing 
PMA-6501I-25 25 Capacitor, Ceramic Tubular, 10 UUF 
PMA-6501I-27 27 Choke, I-F Plate 
PMA-6501I-29 29 Capacitor, Ceramic Tubular, .68 OUF 

103/4, 
PMA-6501I-35 35 Capacitor, Electrolytic Filter, 

20-20-20, 200-175-150 UUF 
PMA-65011-36 36 Resistor, Carbon, 56 Ohms, 7±1 0 
PMA-6501I-38 38 Resistor, Carbon, 470 Ohms 
PNIA-65011-39 39 Resistor, Carbon, Z)00 Ohms 

PMA-65011-40 
PMA-65011-41 
PMA-650 1 1-42 
PMA-650 I 1-44 
PMA-650 I 1-45 
PMA-650 I 1-46 
PMA-6501I-47 
PMA-650 I 1-48 

PMA-6501I-50 
PHA-65011-5I 
PMA-6501I-53 
PMA-650 1 1-72 

PMA 65011 74 

SCHEMATIC 

ITEM NO. 

40 
41 
42 
44 
45 
46 
47 
48 

Capacitor, Ceramic Tubular, 68 UUF 
Resistor, Carbon, I2K Ohms 
Capacitor, Ceramic Disc, 1000 UUF 
Capacitor, Ceramic Tubular, 2.2 UUF 
Capacitor, Ceramic Tubular, 1.0 UUF 
Capacitor, Ceramic Tubular, 1.2 UUF 
Resistor, Carbon, 3300 Ohms, 2 Watt 
Capacitor, Ceramic Trimmer, 

3-10 UUF 
50 Choke, Oscillator 
51 Choke, Oscillator 
53 Choke, Oscillator & R-F 
72 Capacitor, Ceramic Trimmer, 

.8-6.5 UUF 
74 Nylon Adjustmen+ Screw 
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MODELS 2217,2218,2224,2284, Ch. 200-1, -2, - 3, -4. - 5, - 11, -12, - 13, - 14. - 15 

CHASSIS VARIATIONS   

NUMBER PICTURE TUBE TYPE 

200-1 

200-2 

200-3 

200-4 

200-5 

200-11 

200-12 

200-13 

200-14 

200-15 

Antenna 

I7HP4 

I 7H P4 

I 7H P4 

I 7HP4 

I7HP4 

2IMP4 

2IMP4 

2IMP4 

2IMP4 

2IMP4 

TUNERS 

VHF 

PMC-57006 

PMC-57006 

PMC-57006 

PMC-57006 

PMC-570 I I 

PMC-57006 

PMC-57006 

PMC-57006 

PMC-57006 

PMC-570 1 I 

GENERAL SPECIFICATIONS 

Built-in with Provisions 

Intercarrier Sound System . 4.5 Megacycles 

Picture Carrier I-F 

Sound Carrier I-F 

Power Supply . 

Power Consumption 

Speaker 

▪ 45.75 Megacycles 

• 41.25 Megacycles 

• I I 0-120 Volts, 60 Cycle, AC. 

• 2 I 5 Watts 

  PM Type 3.2 Ohms Voice Coil 

UHF 

PMC-57007 

PMC-57008 

PMC-57009 

None 

None 

PMC-57007 

PMC-57008 

PMC-57009 

None 

None 

ADJUSTMENTS 
WARNING — OPERATION OF THE RECEIVER CHASSIS 
OUTSIDE OF THE CABINET INVOLVES THE DANGER 
OF WORKING WITH HIGH VOLTAGES. EXTREME 
CAUTION SHOULD BE EXERCISED AT ALL TIMES. 

Occasional minor adjustments will be needed if any cir-
cuit work or tube replacement is required. A test pattern, 
generated locally or from a broadcast station, is recom-
mended for best results. The operating and auxiliary con-
trols, located on the front panel and rear apron, should be 
set for as good a pattern as possible before making the 
following adjustments: 

CENTERING 

Rotate each of the Centering Rings separately until the 
picture is properly centered. 

HEIGHT AND WIDTH 

Adjust the Height and Width Centrols so that the pic-
ture fills out the dimensions of the screen. A slight re-ad-
justment of the centering control may be necessary. 

HORIZONTAL DRIVE CONTROL 

The Horizontal Drive Control (C5I8) is adjustetd by 
backing off the control until a vertical white bar appears 
in the middle of the picture, and then going in one full 
turn from this point. This adjustment may be reached from 
the underside of the chassis mounting board. See below 
for detailed description of Horizontal Oscillator Sync Ad-
justment. 

VERTICAL LINEARITY CONTROL 

Set the Vertical Linearity Adjustments for a symmetrical 
pattern. A slight re-adjustment of the Height and Width 
Controls may then be necessary. 

Note: The sequence of adjustments outlined above is 
suggested as a convenient method of approach and not an 
arbitrary procedure. The procedure used to obtain the 
final results may be varied to fit the circumstances. 

for External 300 Ohms Antenna 
NOISE BALANCE CONTROL 

Turn the Channel Selector to the strongest station signal 
on the air. Slowly turn the Noise Balance Control from full 
clockwise position counterclockwise until the picture just 
starts to show a distorted shape. Then turn the control 
slightly in the opposite direction so that the picture shape 
is normal. Check all channels. If the picture shape is dis-
torted on any channel, advance the control slightly clock-
wise to restore normal shape. (NOTE: WHENEVER THE 
PICTURE IS DISTORTED, OR SLANTING BARS ARE EN-
COUNTERED WHICH CANNOT BE ADJUSTED COR-
RECTLY WITH THE HORIZONTAL LOCK OR FINE 
TUNING CONTROLS, ALWAYS SET THE NOISE BAL-
ANCE CONTROL FULLY CLOCKWISE BEFORE MAK-
ING ANY OTHER ADJUSTMENT.) 

PICTURE TUBE ADJUSTMENTS 

WARNING: THE PICTURE TUBE ENVELOPE EN 
CLOSES A HIGH VACUUM. ANY ACCIDENTAL 
BLOW OR ROUGH HANDLING MAY CAUSE THE 
TUBE TO IMPLODE WITH DANGEROUS AND DE-
STRUCTIVE FORCE. THE WEARING OF HEAVY 

GLOVES AND SHATTER-PROOF GOGGLES IS AD-
VISED WHEN HANDLING THE PICTURE TUBE. 

I. Turn the Brightness Control to maximum (clockwise) and 
the Picture Control to minimum (Counterclockwise). 

2. Rotate the Ion Trap Magnet and at the same time 
move it backward and forward to obtain the brightest 
raster. 

3. Reduce the Brightness Control so that the raster is 
slightly over normal brilliance and re-adjust the Ion 
Trap Magnet for maximum brightness. 

4. Loosen the Deflection Yoke adjusting screws and rotate 
the Deflection Yoke so that the top and bottom edges 
of the raster are parallel to the top of the chassis. 
When this adjustment is made, tighten screws. 

5. Adjust the Centering Control until the entire raster is 
visible, centered within the opening of the mask, with 
no shadowed corners. 

b. Move the Ion Trap Magnet as in step 2 for final ad-
justment. 

HORIZONTAL OSCILLATOR SYNC 
ADJUSTMENT 

NEWOVE IMIS SCREW AND 

SWIMS PLATE CLEAR 

V 17 183 N V RECTIFIER 

t 1 FUSE 

MOM. DRIVE CONTROL 

C SI 9) 

NON. SYNC. MANGE CONTROL 

(C SI A) 

CHASSIS SHELF BOTTOM 

I. Set the Noise Balance control to maximum clockwise. 

2. Connect an oscilloscope to terminal " C' on the Syn-
chroguide transformer (T-8) through a small capacitor, 
from 10 to 50 UUF. 

3. Connect a DC VTMV from the grid of the type 6AU5 
Horizontal Output tube (V- I5) to the chassis. Use a 
high impedance probe. 

4. Set the trimming capacitor adjustment screws in tight 
for the Horizontal Locking Range (C-51 a) and the Hori-
zontal Drive (C-51b). 

5. Back off the trimmer for the Horizontal Locking Range 
1/4 turn. 

6. Back of the trimmer for the Horizontal Drive until the 
VTVM registers —9 volts (approximately one full turn). 

7. Adjust front screw of Synchroguide to lock-in picture 
horizontally. 
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8. Adjust inside core of Synchroguide to give correct wave 
form. Re-adjust front screw simultaneously to keep in 
sync. Use non-metallic screw driver on inside core. 

CORRECT INCORRECT INCORRECT  

9. Trim front screw to get approximately three bars break-
out when switching channels, with Horizontal Lock con-
trol in maximum clockwise position. 

THE HORIZONTAL LOCK CONTROL SHOULD PRO-
DUCE THE FOLLOWING CONDITIONS: 

A. Sync should hold with control in maximum counterclock-
wise position. 

B. Sync should pull in when switching channels over at least 
half of the rotation range of the control. 

C. Picture should not jitter at any position of the control. 
a. If sync does not hold in maximum counterclockwise 

position, back off front screw of Synchroguide. Re-
tain correct wave form by adjustment of inside core. 

b. If sync does not pull in when switching channels 
over half of rotation range, back off C-5 la, 1/4 turn 
at a time, until correct lock-in range is established. 

c. If the picture jitters at any position of the Horizontal 
Lock control, advance the control in a clockwise di-
rection to the position that produces the greatest 
amount of jitter and adjust the front screw of the 
Synchroguide in a clockwise direction until the jitter 
stops. If jitter is not eliminated, advance C-51 a 
trimmer adjustment. If jitter persists, shunt a 100 
UUF capacitor across C-51 a. Re-check break-out on 
clockwise end when switching channels. Back off 
C-5I a if sync does not pull in over at least half of 
rotation range of Horizontal Lock control. 

ALIGNMENT 
NOTE: ALWAYS SET NOISE BALANCE CONTROL 
FULLY CLOCKWISE BEFORE MAKING ANY ALIGN-
MENT TESTS OR ADJUSTMENTS. 

I-F ALIGNMENT 

CORRECT AT CEP TA PL F ACCEPTABLE 

Lift the top section of the shield on the R-F oscillator-
mixer tube so that it does not make electrical contact with 
its base. Connect one side of the output of an A-M signal 
generator to the shield, the other side to the chassis. 

Connect a VTVM across the 4.7K video detector load. 
Use the lowest scale reading on the meter. Always attenu-
ate the signal generator output for a reading below the 
limits of the meter, approximately — 1 to — 1.5 volts. 

Set the Volume and Contrast controls to minimum. Set 
the Channel Selector to channel 7 or 13, depending on lo-
cal conditions or interference. 

SIG. GEN 

FREQUENCY 

PROCEDURE 

ADJUST METER 

READING 

REMARKS 

I. 43.90 Mc T- I I Maximum 

2. 44 Mc Adjustment 
on Tuner 

3. 44.0 Mc Bottom of 

4. 42.50 Mc Bottom of T2 

5. 45.35 Mc Bottom of T-10 

6. 41.25 Mc top of T-1 

7. 41.25 Mc Top of T-2 

8. 47.25 Mc Top of T-10 

9. Repeat steps 3, 4, and 5 

10. Repeat step I. 

Connect a IK resistor from 
Maximum grid of V- I to AGC Fine 

for this step only. 

Maximum 

Maximum 

Maximum 

Minimum 

Minimum 

Minimum 

The I-F passband may be observed by substituting a 
sweep generator for the A-M signal generator and substi-
tuting an oscilloscope for the VTVM. Connect a 3 volt bat-
tery so that its positive terminal is connected to the chassis 
and the negative terminal is connected to the AGC lead. 
The sweep generator should be set to approximately 44 Mc 
and then adjusted to center the wave form on the scope 
face. To avoid overload and to assure a true view of the 
wave shape, the output of the sweep generator should be 
attenuated until further attenuation has a minimum effect 
on the wave shape. If necessary, a slight adjustment of the 
I-F transformers may be made to obtain a close approxi-
mation to the idea! curve. Adjustment of T-2 or T- I0 af-
fects the band width. Adjustment of T- I or T-11 affects the 
slope of the top. Howevei, T- I should be preferred for 
slope adjustment. 

F-107 

SOUND ALIGNMENT 

I. Connect an A-M signal generator tuned to 4.5 Mc be-
tween the grid of V5 and ground. Connect the atign-
ment test circuit shown below and tune L8 for a mini-
mum reading on a VTVM. 

2. Disconnect the alignment test circuit and connect the 
VTVM to ground and Pin 5 of V7. Adjust L9 and pri-
mary of 13 (Bottom) for maximum indication. 

3. Remove the VTVM and re-connect it to ground and 
junction of R27 and R28. Adjust secondary of T3 (Top) 
for zero. (Note: When tuning through the proper set-
ting, the meter should swing negative on one side and 
positive on the other side.) 

CONNECT TO 47 uuF 
PIN NO11 MICA 

OF PICTURE 

TUBE 

DRANMEL 

TORINO 
FIRE riEl 

SE LEC ,OR 

440 

ST LEA)» 

2ND1F TRANS. 

2 NO IF AMP 

3R0 IF TRANS 

3401f AMP 

OTH.I.E TRANS 

DEIBROISE BAL. 

SPKR CONNECTION 

I MEG 

WATT 

FH(01 SIDE 
OF VTVM. 

100UUF 
MICA 

USE IN34 CRYSTAL 

SOUND ALIGNMENT TEST CIRCUIT 

MCIONT 

VERT LO CR 
VERT LIM 

OSC 'ICON. I 

¡ V201 ® 
4.4f. 

1 
21 ARA/411 

'613Z7 

0 

11,010OUTPUT 
6005 iç s. 

200'? 6C06' 

ADAPTOR SOCKET 
VIDEO AMP 

SOUND TAKEOFF 45PAC 

PRONO PICK 

4.5MC AMP 

FISONO-TV Sw1TCH 

BRIGHTNESS 

V19 
PICTURE TUBE 

NOISE AA, 

HO» LOCK 

HOR OSO 

IF. TRANSFORMER FREOUENUES 

TRANS,0 'TRANS MC TRAP MC 
RoTTOM ADJ TOP AD, 

1 ST 4 R.00 4125 
END. 4240 01.?5 

340 05 is 00.25 

ATO • 150 

VERT OUT PUT 

'12BH7 

• \ • 

VER1' CDC 

6 

ION TRAP-/   

--AC AC RECEPTACLE 

ENTeRING 

TUBE LOCATION CHART FOR CHASSIS 

200-1 

200-1 I 

(,ROUND 

OF VTVM. 

IV VOLUME 
OfF-011 

- flCTl E 
CONTRAST 

DAMPER 

6W4 

NO. S 

65N7 

!FIR 
1 
• 

6445 

HON osc a 
TRANS 

HOR OUTPUT 

'içOR.VADTN 

A-70 372.1 

3
D
V
d
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CHASSES 2GO-1, -2, - 3, -4, - 5, - 11, - 12, - 13, - 14, - 15 

PART NO. 

SCHEMATIC 

LOCATION 

TV REPAIR 

DESCRIPTION 

PARTS LIST 

SCHEMATIC 
PART NO. LOCATION DESCRIPTION 

PART NO. 

SCHEMATIC 

LOCATION DESCRIPTION PART NO. 

SCHEMATIC 

LOCATION DESCRIPTION 

PMB -40519-3 

PMB -40518-1 

PMB -40518-14 

PMA-40523-23 

PMB -40518-17 

PMB -40518-19 

PMA-40520-23 

PMA-4052 1-42 

PMB -40518-24 

PMA-405I 7-2 

DMA-40517-4 

PMB -40518-32 

PMA-40517-3 

PMB -41007-74 

PMB -41007-75 

PMB -41007-30 

PMB -41007-51 

PMB -41007-53 

PMB -41007-17 

DMA-42000 

PMA-42005 

PMA-4300I 

PMB -52053 

DMA- 52023 

C22 

C II 

C14, C23 

C47 

CI9 

C36 

C13, C73 

C72 

C4, Cl, CIO 

Cl, C2, C3, C5, C6, 

C8, C9, C25, C38, 

C39, C40, C67, C75, 

C76, C77, C78 

C24, C26, C37, C42, 

C68, C69 

C30a, C30b 

C27 

C12, C31 

CIS, C35 

C62 

C21 

CI6 

C66 

C17 

C33a 

C33b 

C46 

C51a, C5Ib 

LI, 12, 13, 114 

L4 

COMPOSITION CAPACITORS 

2 UUF 

CERAMIC CAPACITORS 

5 UUF 500 DCWV 

47 UUFt ( Part of i.8 & 
L9) 500 DCWV 

100 UUF 500 DCWV 

100 UUF 2000 DCWV 

150 UUF 500 DCWV 

220 UUF 500 DCWV 

470UUF 1000 DCWV 

620 UUF t 500 DCWV 

1500 UUF 500 DCWV 

1500 UUF 500 DCWV 

1500 UUF Dual 500 DCWV 

5000 UUF t 500 DCWV 

5000 UUF 500 DCWV 

MOLDED PAPER CAPACITORS 

.02 MFD 400 DCWV 

.03 MFD 400 DCWV 

.05 MFD 400 DCWV 

.1 MFD 600 DCWV 

.25 MFD 600 DCWV 

.5 MFD 200 DCWV 

ELECTROLYTIC CAPACITORS 
(Continued) 

ID MFD 400 DCWV 

80 MFD 450 DCWV 

100 MFD Paper 50 DCWV 
Case 

MICA TRIMMER CAPACITORS 

25 to 280 & 80 to 480 UUF 

COILS 

Filament Choke Coils 

100 UH Peaking Coil 

PM B -41006-39 

PMA-41009 

PMB -41006-7 

PMB -41006-45 

PMB -41006-28 

PMB -41006-47 

PM B -41006-49 

PMB -41006-30 

PMB -41006-51 

PMB -41006-15 

PMB -40003-15 

PMB -40002-15 

PMB -40003-29 

PMA-40005-I 

PMB -40003-37 

MA-40004 

PMB -40003-47 

PMB -40003-55 

PMB -40003-63 

DMA-42002 

DMA-42006 

DMA-42001 

PMA-45017-50 

PMA-450I5-5 I 

MA-45017-51 

DMA-45015-53 

DMA-45015-54 

PMA-450I 5-56 

DMA-45015-57 

DMA-450 Il-57 

DMA-45015-60 

MA-45015-61 

PMA-45017-66 

PAPER CAPACITORS 

C58 .001 MFD 600 DCWV 

C56 .01 MFD ( Oil 200 DCWV 
Filled) 

C28 .01 MFD 200 DCWV 

C32 .01 MFD 600 DCW I 

C53 .02 MFD 400 DCWV 

C60 .025 MFD 600 DCWV 

C44 .05 MFD 600 OCW V 

C54 .05 MFD 400 DCWV 

C45 .1 MFD 600 DCWV 

C52, C59 .25 MFD 200 DCWV 

MICA CAPACITORS 

C18, C50 47 UUF t 500 DCWV 

C65 47 UU F* 1000 DCWV 

C48 180 UUFt 500 DCWV 

C20 220 UUF t 1500 DCWV 

C55 390 UUF t 500 DCWV 

C64 500 UUF 2 0,000 DCWV 

C57 1000 UUF t 500 DCWV 

C49 2200 UUF t 500 DCWV 

C4I 4700 UUF t 500 DCWV 

ELECTROLYTIC CAPACITORS 

C29 1 MFD 50 DCWV 

C6I, C43 20 MFD Paper 300 DCWV 
Case 

C34a 40 MFD 450 DCWV 

C34b 50 MFD 350 DCWV 

C34c 50 MFD 300 DCWV 

R64 120K OHMS I WATT 

R48, R62 150K OHMS 1/2 WATT 

R69, R70 150K OHMS 1 WATT 

R51, R87 220K OHMS V2 WA TT 

R24, R52 270K OHMS 1/2 WATT 

RI9 390K OHMS 1/2 WATT 

R41, R42, R75 470K OHMS 1/2  WATT 

R80 470K OHMS I WATT 

R50, R67 820K OHMS 1/2 WATT 

R14, R32, R56 I MEGOHM 1/2  WATT 

R72 2.7 MEGOHMS 1 WATT 

PMA-52024 

PMA-52025 

PMA-52028-2 

pmA-56000 

PMA-56003 

PMA-95000 

PMA-9500 1 

PMA-450I3- I 

PMA-450I 5-9 

MA-45015-12 

PMA-45015-I5 

MA-45015-18 

PMA-450I5- 19 

PMA-45017-19 

MA-45015-21 

PMA-45015-22 

DMA-45019-24 

PMA-450I 5-25 

PMA-450 I 7-25 

PMA-450I 5-28 

PMA-450I 5-29 

PMA-45015-30 

PMA-450I 5-33 

PMA-450I9-35 

PMA-450I 5-36 

PMA-450I 5-37 

PM -4 I 5-42 

PMA-450I7-42 

PMA-450I 5-44 

PMA-450I 5-45 

PMA-45017-47 

PMA-45015-49 

PMA-45017-49 

15, L6 450 UH Peaking Coil 

L7 & RIS 200 UH Peaking Coil Wound 
on 22K Resistor 

L8 & C14, L9 & C23 4.5 MC Take Off Trap 

L10 Yoke 

112 Width Coil 

PRINTED CIRCUITS 

NI Vertical Integrating Network 

N2 Audio Couplate 

COMPOSITION RESISTORS 

R81 3.3 OHMS 1/2 WATT 

R3, R7, R88 47 OHMS 1/2 WATT 

R25 82 OHMS 1/2 WATT 

RI, RIO 150 OHMS 1/2 WATT 

R27 270 OHMS 1/2 WATT 

R2, R4, R II 330 OHMS 1/2 WATT 

R33 330 OHMS 1 WATT 

R57 470 OHMS 1/2 WATT 

R59, R60 560 OHMS 1/2 WATT 

R34 820 OHMS 2 WATT 

R5, R8, R26, R79 I K OHMS 1/2  WATT 

R78 I K OHMS 1 WATT 

R44 I.8K OHMS V2 WATT 

R45, R84, R85 2.2K OHMS 1/2  WATT 

R43 2.7K OHMS 1/2  WATT 

R2, RI2 4.7K OHMS 1/2 WATT 

Rh, R77 6.8K OHMS 1/2 WATT 

R55, R68, R73 8.2K OHMS 1/2  WATT 

R30, R31, R6I, R83 10K OHMS 1/2  WATT 

R46 27K OHMS 1/2  WATT 

R39 27K OHMS 1 WATT 

RI 6, R18 39K OHMS 1/2  WATT 

R28, R54 47K OHMS 1/2  WATT 

R66, R74 68K OHMS 1 WATT 

R20, R2I, R22, 100K OHMS 1/2  WATT 
R63, R82, R86 

R7I 100K OHMS 1 WATT 

PMA-450I 5-69 R40 4.7 MEGOHMS 1/2  WATT 

PMA-450I 5-73 R29 10 MEGOHMS 1/2  WATT 

WIRE WOUND RESISTORS 

PMB -47007-4 R35 60 OHMS 6 WATT 

PMB -47007-3 R76 220 OHMS 4 WATT 

PMB -47007-5 R36 250 OHMS 15 WATT 

PMB -47007-1 R37, R38 I K OHMS 7.5 WATT 

VARIABLE RESISTORS 

PMA-48016 R58 5K Ohms, Vertical Linearity 
Control 

PMB -48014- I R65 50K Ohms, Horizontal Hold 
Control 

PMB -48014-2 R23 100K, Brightness Control 

PMB -48014-3 R47 250K, Noise Balance Control 

PMB -48015 R13a, RI3b, SI .5 Megohm & 750 Ohms, Vol-
urne & Contrast Control 
and On-Off Switch 

PMB -48014-7 R49 1.5 Megohm, Vertical Hold 
Control 

PMB -48014-5 R53 2.5 Megohms, Height Con-
trol 

TRANSFORMERS  

PMB -52051 TI let I-F 

PM 8 -52050 T2 2nd I-F 

PMB -52049 T I 0 3rd I-F 

PMB -52052 711 I-F Output 

PMA-52027 T3 4.5 MC Ratio Detector 

PMB -51005 T4 Audio Output 

P M 8 -50003 T5 Power 

PMA-56005 T6 Vertical Oscillator 

PMA-56004 17 Vertical Output 

PMB -52019 T8 Synchrouigde 

PMC-56002 T9 Horizontal Output 

ALL CAPACITOR TOLERANCES ± 20%, EXCEPT: 

* -± 5%; T ± 10% 
ALL RESISTORS ± 10%. 

F- I 06 
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Television Receiver Chassis 

No. 200-1 No. 200-11 

No. 200-2 No. 200-12 

No. 200-3 No. 200-13 

No. 200-4 No. 200-14 

No. 200-5 No. 200-15 

4.0 C 
El 

T.15004-±11 TUNER  

. 15°° 8 • BLUE-CASCODE TUNER ONLY 

-10;176 

 I 
115 1.g&LfOR 
141.25 3.3KI 0.5 

R3 
1 _ C3 

TI 
, 

- 44.; 0.5v 

R2 330 

0-V. - 1 

V6 V7 V8 
6AU6 GALS 6AV6 

4.5 m C. AMR 4 5 vC RATIO DET AUDIO AMP 
PHONO INPUT 

100 v 

C23 7 
X nm 7 -5V 4 3 

C24 n . 

1500 

- F 

R25 C2%.... 
82 130151-

R26 
1K 

+120V. 

T 3 

R27 R28 

270 47K 
C26-1500 

-25V. 

5 

S2A C28 

C27 
5000 

R31 
10 

R30 
10K 

R32 
1M 

-.75V. 1 

2 
R29 3 
OM 

N2 
C OUIILTE. 

2 r - .005mF513 

Rt3A-.5M C31 

5000 

01 MFD. 

;r-v:V" 
AUDIO VOLUME 
CONTROL 

220 

500K 4 
12V. 

R33 
330-1W 

-••••.,4.5 N.C. 

V I T2r 
6C66 41.25 
I.F. 0 

1500 
R4 
330 

3 
4 Z620 

75 

LI 

R5 

V2 
6C86 

LOR DOT I.F. 

- 1  

0.•5V 2 
0.65 4 

C5 4 

1500 

r-  --i-no v3 T II 
4,1,90 

100V l le COLOR DOT 601 8F6 , 1 OV r- -_- 1. COLOR DOT 
I J 1 

5 1001'./451.35 
ma C7 

1 5 110V I it: i 

61 I I 

3 

C6 

.14500 

47.25 I I 

L2 

C7 

Re Ce RIO 
K 15015--150 

il3 

NOISE R477-250K. 

62C1. BAL 
CONTROL 

220K. LI4 
69 037 

¡MI 
330 

500 15 

R82- 100K 

V4 
124%7 -25V 

VIDEO DET. 

4 

2 

7 5V 

L4 

II 

5 

6 170V 

NOISE 
BALANCE 

-50V 

27K. C73 
Z220 

117 VOLT 
60 CYCLE 

*T1INFR-FIl  

15 

SI 

R87 
220K 

g.7 1(76.3V. AC. 

_ 

3V-A C y 
o 

« N Cr•-• 

33 

MF 

e 
fatu, V 8 
- 5U4G 

LOW VOLTAGE 
RECTIFIER 

C34A 
40 
MFD. 

R 150 

220V 

C38 
150QL 

135 I2AU7 
VIO 

P. .02 MFD SYNC SE 

+ 8 4- C34C 
- 5 

•S-TMFD 

R39 
27K 
I W 

 .F  
1C78 1500 

2 
4.7K 

De 3 
-,25V. o 

CM 

.C68 
1500 

r-- 
4£12 - 

IM 5000 

6 

VID 
6A05 

AUDIO OUT. 

245V 

5 

6 

C32 • 

.0▪ 1 a 
265V.  

47 22K 

5 V5 
6C66 

A 

4 

R86 
100K 

FINS 
COLR 
SX'T 

R85 
2.2K 

RED 

L6q 

T4 

+1C33* 
-110 MFD. 

R34 

820- 2W 

AUDIO OUT 

.1 MFD 

C15 
  02 MFD 

R113 
39K 2 
21.V. 

VII 
6AU6 
A.G.C. 

6 290V. 

CONTRAST CONTROL 

•  

1 
7 

N 
N 

Y 
R19 

390K 

-0 5V. 

Y 

C36-150 

He5v. 
R4t 

470K 2 

3 
R40 4 
4.7M 

1 
1 

9 

12V. 

V 

R43 
2.7K 

_L 
28V. 

- T 
R42 

1.8K 

3 

11_11.1)V. 

50V. 

- N 1 
2-2K INTEGRATOR _ 

PIN 7 2V. 
COLOR 
SOCKET T 

YELLOW T6 
039 
1500 

R48 
150K 

2 
4 

V12 
6AV6 
VERT. OSC 

R20 
100K 

R21 

100K 

CI7 
.5 

MFD. 

RED 

7 

6 

R50 5 

C4 820KR49 3 
j.51\ 

4C74°° 11500VTI. P.41E%6400 ERT 0  R53 
HOLD HE GHT 2.5M FG 
CONTROL CONTROL 

NOTES: 

I. Last C-78; Last R-88. All capacitors in UUF, all re-
sistors 1/2 watt, unless otherwise noted. 

2. Pin voltages taken with VTVM, antenna shorted. TV-
Phono switch in TV position. Contrast control mini-
mum contrast. Noise balance control maximum clock-
wise. Other controls at normal operating position. 
All voltages positive DC unless otherwise noted. All 
readings to ground except pin 3 to pin 4 on V- I I. 

3. Wave form peak to peak voltages taken with video 
output of 45 volts peak to peak. 

t C- I9 connected from terminals 7 to 3 of T-9 when us-
ing 2IMP4 picture tube. 

C48 

R66 
68K-1W 

HORIZ. LOCK 
CONTROL 

180 R65   

50K 154 V14 
.05 6SN 7 
MF 0 HORIZ. OSC. 15 D1SCH 

R64 
120K 
I W 

• î 49 

C 51A 2200 
25-280 7-

HORiZ. - 
LOCKING 
RANGE 
CONTROL 

o 
R72 P-) 

o> R73 
82K 

2 7M- 1W 
2 

R67 
820K 
12V. 

1  R68 R69 
8.2K 33 

C52 D2 
MFD R70 

-p5IVFC 

5 
(D 

7 8 

R71 

100K-1W 

150K- I W 

INTEGRATOR 
E22K - 8200"- 8200-n- --I 

.002 .005 .005 
mF0 /4F0  

HORIZ. 
FREQ. 

A 

V13 ›; 
irnre 6,5y, 12 8H7 o 

VERT OUT.  to 

C44 
.05 MFD. 

4 

R88-47 

6 

5 
82K 
R84 

2.2K 

R83 
10K 

56 
IM 

58 
K-2W 

C4 + 

100 
MFD 

R57 
470 VERT.L1N. o 

R52 CONTROL lu 
270K 

56 

.01 MFD 

T 
55 8 

390 HOR1.WAVE 
FORM 

1000 

900 

BROWN 

E 

`75o0v. 

45V. 25V. 

C2I 
.05 
MFD. 

BRIGHTNESS 
ORANGE CONTROL 

BLUE 
RED 

 )::: VI9 
2 

R22 
100K 

R23 
100K 

ye 

R24 

R54 
 MA.  
C43 47K 
20 MFD 

R61 
 \AA,  
10K 

.25MF 

R62 
OK 

R74 
68k-1W 

  + 290V 

80V. 
1 1 
C58 
1 -9 

57 

C59 

R75 C5113 
470K 80-480 = 

HORIZ DRIVE CONTROL 

ISO P63 

C47 100K 47 
I00 

PIN 8 
V 10 

C66 

OUTPUT 
HORIZ 
6AUS 

VFD 
11.25 V1 5  

x 210V. 

2 

528 

CGO 
.025 
FO 

R77 
6.8K 
2W 

PLUG- BOTTOM VIEW 

+450V 

270K 

V19 

17P4 

PN 

450 

PIN 
10  

290 

20*.P1 450 450 

2111P4 450 450 

V17 
183 

H.V. RECT. 

19 

R81 

3.3 

2 7 

C64 
1500 

.290V. 

R80 
470K 
IW 

C20 

220 

7• 

5 

1K-1W 
L12 

.03MFD > 

+ C61 
20MFD WIDTH CONTROL 

VI6 
6W4 
DAMPER 

F1 
f/4 AMP PIN 2 

V5 
4 

+290V  

SOCKET- BOTTOM VIEW R-70375 

ADAPTER SOCKET 

S
-
tl
 
3
0
V
d
 A
I
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CHASSIS 150-4, - 5, - 7, - 9, - 10, - 12, - 16, - 31, - 51, - 61 

2401 Console   

CHASSIS 
RADIO 

CHASSIS 
NO. OF PICTU RE 
TUBES TUBE TUNER 

150-4 
150-5 
150-7 
150-9 
150-10 
150-12 

150-16 
150-31 
150-51 
150-61 

155 

160 

155 

155 

21 2 
21 
20 
21 
21 2 
21 

21 
21 2 
21 
21 2 

20CP4 
24AP4 
I 7HP4 
I 7H P4 
2IMP4 
1 7H P4 

I7HP4 

21AP4 
24A P4 
21 MP4 

PM B-57001 
PM 8-57001 
PMB-57003 
PM B-57001 
PM 8-57002-1 
PM B-57001 
PM B-57002-1 

PM B-57002-1 
PM B-57002-1 
PM B-57002-1 

Turret Pentode 

Rotary Switch 

Turret Cascode 

CABINET MODELS AND CORRESPONDING CHASSIS NUMBERS 

CABINET 

MODEL NO. STYLE 

CHASSIS 

TV 

MODEL NUMBER  

RADIO PHONO 

2081 Console Comb.   150-4 
{150-.31 
'1.150-61 

2184 Console Comb.   150-61 
2192 Consolette Comb.   150-10 
2193 Consolette Comb.   150-10 
2194 Console Comb.   150-10 

5150-5 
-1150-51 

4317 Table Model   150-7 
150-12 
150-9 

4721 Table Model Comb  150-10 
5517 Table Model   150-16 

218! Console Comb.   

155 
155 

155-1 
160 
160 
160 

160 
160 

90023 
90023 
90025 
90023 
90026 
90026 
90023 

Power consumption of combination sets is 240 watt. 

DESCRIPTION 

COMBINATION RECEIVERS USING CHASSIS 155 & 
155-1 A-M RADIO TUNER 
TV CHASSS 150-4, 150-31, 8( 150-61 

Chassis model 155 is a two tube A-M radio tuner with 
built-in loop antenna, a type 6BE6 converter tube, a type 
6BA6, 455 Kc, I-F amplifier, tube, and a crystal diode 
detector, type IN65. This A-M radio tuner has a control 
panel separate from the television controls. The audio 
amplifying and audio output circuits of the television 
receiver provide these functions for radio reception. A 
three position function switch on the radio control panel 
(S 1 a, 1 b, 1c radio schematic) permits changing the source 
of the audio signal voltage across the volume control po-
tentiometer ( R- 13a, TV schematic) from TV to radio or 
phonograph, as desired. The 155 A-M radio tuner is 
connected to the television circuit through an adapter 
socket on the back of the TV chassis. The phono motor 
is also plugged into the back of the TV chassis, but the 
phono pick-up lead is plugged into the A-M radio tuner. 
Chassis 155-1 is the same as 155 except for length of 
control shafts. 

COMBINATION RECEIVERS USING CHASSIS 160 
AM RADIO TUNER 
TV CHASSIS 150-10 
Chassis model 160 is also a two tube A-M radio tuner 
with the same type of converter, I-F amplifier, and de-
tector as chassis 155. The function of the two tuners is 
also the same. However, a single set of controls is used 
to provide both television and radio reception on re-
ceivers with the 160 chassis. The radio dial is attached 
to the TV Fine Tuning control, which gives this control a 
dual capacity, depending on the position of the TV-
RADIO-PHONO function switch. The 160 chassis is 
mounted on the underside of the TV chassis directly be-
hind the front panel auxiliary controls. Its tuning gang 

is driven off the fine tune shaft with a pulley and string-
ing arrangement. The function switch (5-1 a, I b, 1 c radio 
schematic) is connected directly into the TV audio cir-
cuit between the high frequency de-emphasis net, R-28 - 
C27, and the coupling capacitor C-28, to the volume 
control potentiometer, R-I3a (TV schematic). 

The phono motor and phono pick-up leads are plugged 
into the back of the TV chassis. 

COMBINATION RECEIVERS USING CHASSIS 113 
RADIO, TV CHASSIS 150-2, MODEL 2080 
Chassis model 113 is a 5 tube superheterodyne A-M ra-
dio receiver with built-in loop antenna. The radio and 
TV chassis are complete within themselves, with separate 
power supplies and control panels. One speaker is used, 
with the secondaries of the two voice coils wired to the 
speaker in parallel through the PHONO-RADIO-TV func-
tion switch on the radio panel. On some sets the audio 
output transformer of the TV is mounted on the radio 
chassis. 

RECORD CHANGERS 
There are three types of record changers used in Pacific 
Mercury combination receivers. 
Pacific Mercury model 90023 is a V-M, model 950, rec-
ord changer. Pacific Mercury model 90025 is a Webster-
Chicago, model 114 record changer. 
Pacific Mercury model 90026 is a General Instrument & 
Appliance Corp., model 700E-33/45, record changer. 
All three record changers operate on 117 volts AC, 60 
cycle power. 

CHASSIS 150-9 & 150-16 

Chassis 150-9 and 150-16 use a 

I 7HP4 type picture tube. The I7HP4 has electrostatic 
focus with 450 volis on Pin No. 6, and 290 volts on Pin 
No. 10. See installation and adjustment instructions of 
electrostatic focus picture tubes, 

CHASSIS 150-7 & 150-12 
Chassis 150-7 and 150-12 also use a type I7HP4 picture 
tube. These two models are 20 tube chassis, similar to 
the basic chassis 150-Series except for the omission of 
the Noise Balance circuit. 

The second half of V-4 (Type I2AX7), which formerly 
functioned as the Noise Balance Control, is used as the 
audio amplifier in these models, and V-8, the type 6AV6 
tube, which was formerly used for audio amplification, 
is omitted. 
There is no coupling between the two halves of the twin 
triode V-4, in the twenty tube receivers even though 
they are in the same envelope. The output from the first 
half, the video detector, is coupled to the video ampli-

fier (V-5) only. The signal input to the second half of V-4 
is taken off the pontentiometer, R-I3A (Volume Control), 
across which is developed the audio signal voltage from 
the 4.5 Mc ratio detector, V-7. There is no phono jack 
on the twenty tube chassis. The voltage readings on the 
pins of V-4 are as follows: 

VIDEO DETECTOR AUDIO AMPLIFIER 

PIN NO. VOLTAGE FU NCTION PIN NO. VOLTAGE 

1 O Plate 
2 —.25 Control Grid 

3 0 Cathode 
4 6.3 AC Filament 

6 100 

7 —.75 

8 0 
5 6.3 AC 

Pin No. 9 is'a common ground for both halves of the fila-
ment. The voltage readings on the pins of the other tubes 
in the twenty tube chassis are the same as for the twen-
ty-one tube chassis, 150 -Series, 

LOCATION OF KEYS  PCTURE TUBE  

ANTENNA SNORTED 

CONTRAST CONTROL SET AT ABNIMUM 
CONTRAST. 

LINE VOLTAGE • 117V 

ALL OTHER CONTROLS SET IN NORMAL 
POSITON. 

TV -PHONO SWITCHES SET AT TV. 

WHERE VOLTAGES VARY WITH CONTROL 
SET T.65.'44.4.6 MAR. ARE GIVER. 

ALL READINGS TAKEN WITH TIEN. 
RDA. vOLTONNITST JR.,OR EOU1V 

ALL READINGS TO GROuND ExCEPT VII 
WEASuRE ACROSS PINS 3 Bo 

‘A,.r.i.i.,,IZIleN0j.EfeiTol.VE DC. UNLESS 

"OISE BALANCE CONTROL SET 
At MAXIMUM CLOCKWISE 

3101000 

NOTES 
20C, 41 rp,N 90 0.290v 
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•50v 
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o 
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6.3 
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ROTARY SWITCH TUNER-PMB-57003 
Chassis 150-7 only, uses a rotary switch R-F tuner. This 
R-F selector is electrically equivalent to a tapped coil 
whose inductance is reduced from its maximum value by 
means of a rotary switch. The switch progressively shorts 
additional taps to ground as the selector knob is rotated 
and the oscillator coils are switched in and out of the 
circuit from channel 2 to channel 13. 
The R-F amplifier tube is a type 6AG5, 6BC5, or 6CB6. 
A twin triode, type 6J6, is used for the combination mixer 
and oscillator. 

CHASSIS 150-5 & 150-51 
Chassis models 150-5 and 150-51 use a 24 inch, magnetic 
focus, metal picture tube, type 24AP4. The use of this 
tube requires changing the circuit of the basic 150-Series 
chassis as follows: 
Resistor R-36 in the low voltage rectifier filter circuit has 
been replaced by a choke coil, L-13. A filter network 
(R-89, C-43, and R-90, C-73) is used to increase sta-
bility of the vertical sweep circuit with line voltage varia-
tions. 
The capacity of C-66 has been reduced from .25 mfd. to 
.1 mfd. to provide the additional linearity and width con-
trol necessary for the larger raster. 

ADJUSTMENTS 
The chassis listed in this supplement require the same type of adjustments as described in the 150-Series Service 
Manual. 

INSTALLING AND ADJUSTING 
PICTURE TUBES 

17HP4 

Rotate each of the Centering Rings separately until the 
picture is properly centered. 

24AP4 
The 24 inch picture tube is mounted on a triangular 
wooden platform, and this platform is bolted to the cab-
inet at each of its three corners. The chassis is mounted 
separately on a flat wooden base which in turn is fastened 
to the side of the cabinet with four wood screws. 

REMOVING THE PICTURE TUBE 
To remove the picture tube, it is first necessary, to re-
move the chassis. 

WARNING: OBSERVE ALL HIGH VOLTAGE AND 
PICTURE TUBE HANDLING PRECAUTIONS 

I. Remove the push-on type control knobs on the front 
panel and remove the back of the cabinet. 

2. Remove the upright support (Held in place by two 
wood screws) located in the rear of the cabinet to the 
left of the neck of the picture tube. 

3. Disconnect: 
Speaker plug. 
Antenna. 
Anode lead of picture tube. 

Picture tube socket. 
Ion trap. 
Deflection yoke (Some 
leads). 
Focusing assembly. 
Wire or spring that is used to ground the deflec-
tion yoke support and tube mounting strap to the 
chassis. 

a. 
b. 
C. 
d. 
e. 
f. 

9. 
h. 

models have plug-in yoke 

CHASSIS 
BASE 
HOLD 
DOWN 
SCREW 

CRT HOLD 
DOWN 
ROD 

WEDGING 
BLOCK 

UPRIGHT 
SUPPORT 

YOKE 
SUPPORT 

PICTURE 
TUBE 
PLATFORM 

ANCHOR 
BOLT 

MODEL 240I-REAR VIEW 

4. Remove the four screws on the side of the cabinet 
that hold the wooden base of the chassis in place and 
slide the chassis and base out of the càbinet. 

Note: The chassis may be operated for servicing without 
removing the picture tube from the cabinet by taking 

the chassis off its base and placing it next to the cabinet 
in such a position that all necessary connections can be 
made. 

5. Remove the wooden block that acts as a wedge sup-
port for the top of the rim of the picture tube. 

6. Remove the three anchor bolts that fasten the plat-
form support to the cabinet and slide the platform 
and picture tube out of the cabinet. 

7. Unfasten the mounting strap from the rim of the 
tube. 

INSTALLING THE PICTURE TUBE 

Set the picture tube on its supporting platform, with 
its rim resting in the cradle, and attach the mounting 
strap. Position the tube so that the key-way for the 
tube socket will be toward the chassis. Place the rub-
ber collar and deflection yoke support as far forward 
on the neck of the tube as possible. 

2. Slide the supporting platform inside the cabinet and 
bolt it in the proper position. The supporting plat-
form has elongated holes for the three bolts that an-
chor it to the cabinet. This allows adjustment of the 
platform's position so that the face of the tube can 
be made to fit properly against the mask, regardless 
of variations in dimensions or shapes of new tubes. 

3. Replace the wooden block that acts as a wedge sup-
port for the top of the rim of the picture tube. 

4. Slide the chassis, mounted on its base, into the 
grooved track on the side of the cabinet and fasten 
it in place with the four wood screws. The holes 
through which the chassis is bolted to its base are 
large enough to shift the chassis to the position that 
will allow the control shafts to fit properly. 

5. Connect: 

a. Focusing assembly. 

b. Deflection yoke (or plug). 

c. Ion trap. 

d. Picture tube socket. 

g. 
h. 

e. Anode lead. 

f. Wire or spring that is used to ground the deflec-
tion yoke support and tube mounting strap to the 
chassis. 

Speaker plug. 

Antenna. 

6. If the picture is not properly centered, move the Cen-
tering Control Lever on the rear of the receiver a short 
distance in any direction necessary for correction. Do 
not use force in making this adjustment as excessive strain 
may be exerted on the neck of the picture tube. 
proper centering cannot be restored in this manner, a 
slight adjustment of the deflection yoke or focus magnet 
mountings may be necessary. 

7. Replace the upright support. 

8. Replace the back of the cabinet and the push-on con-
trol knobs. 

ALIGNMENT 

NOTE: ALWAYS SET NOISE BALANCE CONTROL FULLY CLOCKWISE BEFORE MAKING ANY ALIGNMENT 
TESTS OR ADJUSTMENTS. 

I-F SWEEP PATTERNS AND ALIGNMENT CHART 

CORRECT 

SIGNAL GENERATOR 
FREQUENCY 

24.35 Mc   
23.2 Mc 
25.2 Mc 
21.6 Mc 

P,CEPTABLE ACCEPTABLE 

FIG. 8 

ADJUSTMENT 

T2, 1st I-F coil on tuner, and LI 
L3 
TI 
L2 

I-F ALIGNMENT 

I. Lift the top section of the shield on the 6J6 mixer 
so that the shield does not make electrical contact 
with its base. Connect the output of an A-M 
signal generator to the shield and ground to the 
chassis. 

2. Connect a VTVM across R12, the 4,700 ohm video 
detector load. 

3. Set the Volume and Contrast Controls to minimum. 

4. Tune the signal generator to 24.35 Mc and attenu-
ate the signal generator output for a reading of 
-1 to - 1.5 volts to avoid overload and consequent 
inaccurale alignment. 

VTVM 
INDICATION 

Maximum 
Maximum 
Maximum 
Minimum 

5. Peak the fourth I-F transformer (T2) to 24.35 Mc 
keeping the VTVM reading at -I to - 1.5 volts by 
adjustment of the attenuator on the signal generator. 

6. Connect a 1,000 ohm resistor from the grid of VI 
to the junction of R2 and R4. Adjust the first I-F 
coil located on the tuner for a maximum reading 
on the VTVM of between -I and - 1.5 volts (L9, 
Fig. 10). Remove the 1,000 ohm resistor. 

7. Place the tuner turret so that it is between any 
two channels and adjust LI for maximum indication 
on the VTVM. (Note: on sets below serial number 
10525, LI is fixed and step 7 should be disregarded.) 

8. Peak the third I-F coil ( L3) to 23.2 Mc keeping the 
VTVM reading at -1 to - 1.5 volts. 

L
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CHASSIS 150-4, - 5, - 7, - 9, - 10, -2, - 16, - 31, -5 

9. Tune the signal generator to 25.2 Mc and adjust 
the second I-F transformer (T1) for maximum, keep-
ing the VTVM reading at - 1 to - 1.5 volts. 

10. Adjust the signal generator to 21.6 Mc and tune the 
trap L2 for a minimum reading. 

The I-F passband may be observed by connecting a 
sweep generator across the terminals of the A-M 
signal generator and substituting an oscilloscope for 

the VTVM. Place a 3 volt battery so that its posi-
tive terminal is connected to the chassis and its 
negative terminal is connected to the junction of 
R2 and R4. The sweep generator should be set •: o 
approximately 24.35 Mc and then adjusted to center 
the waveform on the scope face. To avoid overload, 
and to assure a true view of the wave shape, the 
output of the sweep generator should be attenuated 
until further attenuation has a minimum effect on 
the wave shape. If necessary, a slight adjustment of 
the I-F transformers may be made to obtain a close 
approximation to the ideal curve. Adjustment of 
L3 or T 1 affects the bandwidth. Adjustment of T2 
affects the slope of the top. 

SOUND ALIGNMENT 

I. Connect an A-M signal generator tuned to 4.5 
Mc between the grid of V5 and ground. Connect 
the alignment test circuit shown below and tune L8 
for a minimum reading on a VTVM. 

2. Disconnect the alignment test circuit and connect 
the VTVM to ground and Pin 5 of V7. Adjust L9 
and primary of T3 (Bottom) for maximum indication. 

3. Remove the VTVM and re- connect it to ground and 
junction of R27 and R28. Adjust secondary of T3 
(Top) for zero. ( Note: When tuning through the 
proper setting, the meter should swing negative on 
one side and positive on the other side.) 

CONNECT 70 
PIN NO II 

OF PICTURE 
TUBE 

47 t) UF 
MICA 

I MEG 

WATT 

I MEG- WATT 
1.115,1 SIDE 
OF VTVI61. 

100UUF 
MICA 

GROUND SIDE 
OF VTVM. 

Ir 
USE IN34 CRYSTAL 

FIG. 9-SOUND ALIGNMENT TEST CIRCUIT 

ALIGNMENT OF THE ROTARY SWITCH TUNER PMB-57003 

Note: This tuner has been carefully checked and aligned at the factory to give t.he best possible 
ment should not be necessary in the field unless tubes or other components are replaced. 

L 
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ROTARY SWITCH TUNER PMB-57003 

OSCILLATOR ADJUSTMENT 
I. Turn station selector to channel 13. 
2. Connect signal generator, adjusted to correct chan-

nel 13 oscillator frequency, to the antenna. 
3. Connect oscilloscope to test point through 10,000 

ohms. 
4. Set fine tuning in center of range. Check channel 13 

and 6 for zero beat on scope. 
If it is necessary to make adjustments to the oscillator, the 
following steps should be followed: 

A. Align high channels for correct frequency with chan-
nel 13 oscillator screw (See illustration, Adjustment 
D). A non-metallic screwdriver is advisable. 

B. Align low channels for correct frequency with channel 
6 oscillator screw (Adjustment E).  

©John Ir. Rider 

2 

R 5 
10K 

performance. 

L3 
IHHDOO 
C20 
75 

3. Align channel 13 R-F plate (Adjustment B) and R-F 
grid (Adjustment A) end inductances. Align channel 
13 mixer grid end inductances by spreading or push-
ing together the turns. The band pass should include 
both carriers, have steep sides, and maximum gain. 

4. Align the incremental loops of the R-F plate, R-F 
grid, and mixer grid from 12 to 7, in that order. Push-
ing the loops inwards increases the frequency. 

5. Align channel 6 R-F plate, R-F grid, and mixer grid 
to obtain a flat response with maximum gain. Spread-
ing the coils increases the frequency. Band pass 
should include both carriers and have steep sides. 

6. Align incremental coils of R-F plate, R-F grid, and 
mixer grid from 5 to 2 in that order. Spreading coils 
increases the frequency. A tuning wand may be used 
to determine what change is necessary. 

Align-

L 2 

C 21 - 
He, 

300 
R7 
15K e 

2 

3 

4701 

c5 4113 v2c 

1 4" 

C. Adjustment of channel 13 and channel 6 oscillator 
brings all other channels in adjustment. Do not back 
up the screws more than 8 turns from tight. At that 
point the electrical effect has ceased. Further back-
ing up will cause the screw to drop out. 

Notes: Cover and tube shields to be on. Have rated 
supply voltages fed to tuner. Allow at least 3 minutes 
warm up. When replacing oscillator tube, select one 
which requires minimum touch-up. Clockwise rotation of 
screws increases frequency. 

BAND PASS ALIGNMENT 
I. Use R-F sweep to antenna and oscilloscope to the 

test point through 10,000 ohms. 
2. The oscillator must be operating for each channel at 

nearly the correct frequency.  

I. F. 
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ROTARY SWITCH TUNER PMB-57003 ADJUSTMENTS 

CAUTION: Band pass alignment is carefully made at 
the factory. Attempt this alignment only with proper 
equipment and set-up. 

CONDITIONS OF MEASUREMENT: 

"B" Supply     120 Volts 

Heater Supply   6.3 Volts AC 

- Grid Bias .5 Volts 

ALIGNMENT OF THE A-M RADIO TUNER, 
CHASSIS 155 

Set RADIO-PHONO-TV function switch to RADIO posi-
tion. 

Set Volume and Tone controls at full clockwise position. 
With tuning gang fully closed, align dial poinier exactly 

Y8" from left edge of dial panel background. 

Connect output meter across voice coil. 

Notes: Use an insulated alignment screwdriver. Use sig-
nal generator having 30% modulation at 400 cycles. At-
tenuate signal generator to keep output meter reading 
below 1.25 volts. 

DUMMY 
ANTENNA  

1.) . 1 mfd. 

2.) None 

3.) None 

4.) None 

SIG. GEN. 
COUPLING 

SIG. GEN. 
FREQUENCY 

High side to Pin No. 
7, Y-1 Radio, through 
.05 mfd. Low side to 
ground. 

To loop ( form from 
a few turns of wire). 
Place in proximity of 
built-in antenna. 

Same as ( 2). 

Same as ( 2). 

455 Kc 

1500 Kc 

600 Kc 

1500 Kc 

DIAL SETTING 

Tuning gang fully 
open. 

Adjust gang to 
bring pointer 41/4 " 
from left edge of 
dial panel back-
ground. 

11/2" from left edge. 

41/4 " from left edge. 

ADJUST 

Top & Bottom T1. 
lit 1-F Top d 

Bottom T2 2nd 1-F 

C-2a Osc. 
trimmer. 

L-2 Osc. Slug 
Rock Gang. 

C- la R.F. 

Repeat ( 2), ( 3) and ( 4) if necessary. 

REMARKS 

Ad¡ust for max. 

Adjust for max. 

Adjust for max. 

Adjust for max. 

PHONO PICK-UP JACK 

CRYSTAL DETECTOR 
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ALIGNMENT OF THE A-M RADIO TUNER, 
CHASSIS 160 
The alignment procedure for this tuner is basically the 
same as for chassis 155, except for dial setting. The ra-
dio dial is fastened to the TV Fine Tuning dial in such a 
manner that the low end mark on the dial is opposite the 
radio Index with the gang fully closed. (The radio Index 
is either to the right, or above the dial. When ordering 
dial replacement give position of Index.) Before removing 
the chassis from the cabinet, mark the TV Channel Se-
lector Knob with a grease pencil or bit of plastic tape 

N 04. E: 

For diAL nil try , or+ al S Gh erne 4-ic, 
See. Per. i2. 

C7 
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65 
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C61% 

R6 
%"t 4 

C 3 

R 2 
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C 5 C4 

CHASSIS 160—BOTTOM VIEW 

RI 

R 8 

opposite the radio Index. Remove and replace the knobs 
when removing the chassis, without changing the posi-
tion of the TV Channel Selector or Fine Tuning controls. 
This will provide a reference point for the radio dial set-
tings under the alignment procedure. Dial settings will 
correspond to signal generator frequencies except for 
455 Kc. For this frequency open tuning gang fully. 
It is necessary to retain the connections between the ra-
dio tuner and the radio built-in antenna fastened to the 
cabinet, during alignment. 
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TUNING 

ALIGNMENT OF AM RADIO—CHASSIS 113 

Set RADIO-PHONO-TV function switch to RADIO posi- NOTES: 
tion. 

Set Volume control at full clockwise position. 

Connect output meter across voice coil. 

TO EXTERNAL 
ANTENNA 

V2 
I2 8E6 

3 455•C V3 
12856 

Use an insulated alignment screwdriver. 
Use signal generator having 30% modulation at 40 cy-
cles. 
Attenuate signal generator to keep output meter reading 
below 1.25 volts. 

Cur 

JACK 
Fmooda 

R•C•0 

Stv 

Function switch in radio position. Resistors 1/2  wail. 
Capacitors in MFD unless noted. 

Dummy Sig. Gen. Sig. Gen. Dial 
Antenna Coupling Frequency Setting Adjust Remarks 

.1 mid. High side Pin 455 Kc Tuning gang Top T2 & T1 Adjust 
No. 7, V-I thru fully open. Bottom T1 & T2 for max. 
.05 mid. Low Top T2 
side ground. 

None Form loop few 535 Kc Tuning gang Bend Plates Adjust 
turns of wire, fully open. for max. 
Place in prox-
imity built-in 
antenna. 

When the chassis is replaced in the cabinet, adjust the pointer to 
make the dial settings conform with known frequencies. 
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MODEL 2401, Ch. 150-5, 150-51 

TV CHASSIS NO. PICTURE TUBE 
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I. Last C-74; last R-90. All capacitors in UUF, all resistors 1/2  
watt, unless otherwise noted. 

2. Pin voltages taken with VTVM. Antenna shorted. TV-
PHONO switch in TV position. Contrast control minimum 
contrast. Noise Balance control maximum clockwise. Other 
controls at normal operating position. All voltages positive 
DC unless otherwise noted. All readings to ground except 
Pin 3 to Pin 4 on V- I I. 

3. Wave form peak to peak voltages taken with video output 
45 volts peak to peak. 

4. PRODUCTION CHANGES: 
a. Previous serial No. 39,828, Terminal I, N2 connected 

directly to 290 B+. 
b. Previous serial No. 65,122, Linearity coil was used con-

nected from Pin 3, V- I6 to Terminal 8, T9, with tap to 
Terminal 7, 19. Also Terminal 7 & 8, 19 connected 
through .04 mfd. capacitor (C-63). 

c. Previous serial No. 46,889, each side of primary, T5 
by-passed to ground through .01 mfd. capacitor (C-70 
& C-7I). 

d. Previous serial No. 47,610. C-74 not used. Also C-25 
connected Pin 6 to Pin 7, V-6. 
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TV CHASSIS NO. PICTURE TUBE 
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 II  

NOTES: 
I. Last C-74; last R-92. All capacitors in UUF, all resistors 1/2 watt 

unless otherwise noted. 
2. Pin voltages taken with VTVM. Antenna shorted. RADIO-TV-

PHONO switch in TV position. Contrast control minimum contrast. 
Noise Balance control maximum clockwise. Other controls at normal 
operating position. All voltages positive DC unless otherwise noted. 
All readings to ground except Pin 3 to Pin 4 on V-11. 

3. Wave form peak to peak voltages taken with video output 45 volts 25V. 

peak to peak. 

4. PRODUCTION CHANGES: 
a. Previous serial No. 39,828, Terminal I, N2 connected directly to 

290 V Bd-. 
b. Previous serial No. 46,264, Linearity Coil was used, connected 

from Pin 3, V- I6 to Terminal 8, T9 with tap to Terminal 7, T9. 
Also Terminals 7 á 8, T9 connected thru .04 mfd. capacitor. 

c. Previous serial No. 46,889, each side T5 primary by-passed to 
ground thru .01 mfd. capacitor. 

d. Previous serial No. 47,610, C-74 not used. Also C-25 connected 
Pin 6 to Pin 7, V-6. 

e. Previous serial No. 57,858, C- I9 had value of 470 UUF in chassis 
models 150-31, and 150-61 only. 

f. Previous serial No. 93,800, C- I9 connected from Terminals 4 to 
1, T9 on chassis 150-4 and 150-14. 

g. Previous serial No. 89,350, capacity of C-35, 2000 UUF. 
h. Previous serial No. 93,600, R-9I. Not used. 
i. Previous serial No. 104,350, R-92. Not used. 
j. Previous serial No. 105,800, tiepoint of R-62 was at junction of 

R-74. C-56, terminal "D," C-58, C-57. 
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MODELS 2192,2193,2194,4721, Ch. 150-10 
NOTES: 

I. Last C-73; last R-92. All capacitors in UUF, all resistors 1/2 
unless otherwise noted. 

2. Pin voltages taken with VTVM. Antenna shorted. TV-PHONO 

switch in TV position. Contrast control minimum contrast. Noise 

Balance control maximum clockwise. Other controls at normal op-

erating position. All voltages positive DC unless otherwise noted. 
All readings to ground except Pin 3 to Pin 4 on V- I I. 

Wave form peak to peak voltages taken with video output 45 volts 
peak to peak. 

4. PRODUCTION CHANGES: 

a. Previous serial No. 39,828, Terminal I, N2 connected directly to 
290 V 8+. 

b. Previous serial No. 46,264, Linearity Coil was used, connected 
from Pin 3, V- I6 to Terminal 8, T9 with tap to Terminal 7, T9. 

Also Terminals 7 & 8, T9 connected thru .04 mfd. capacitor. 

c. Previous serial No. 46,889, each side T5 primary by-passed to 
ground thru .01 mfd. capacitor. 

d. Previous serial No. 47,610, C-73 not used. Also C-25 connected 
Pin 6 to Pin 7, V-6. 

e Previous serial No. 89,350, capacity of C-35, 2000 UUF. 

f. Previous serial No. 93,600, R-91 not used. 

g. Previous serial No. 104,350, R-92 not used. 

h. Previous serial No. 105,800 tiepoint of R-62 was at junction of 
R-74, C-56, terminal " D," C-58, C-57. 

3. 

160 RADIO DIAL STRINGING 

V I 
68E6 

mixER 0 C • 120V 

LOOP ANT _,15v, _ .7t r _ 6 .80v R7 

z=7..i J  -6.5 V. C8 I  
-T.01MFD. 

2 R8 _i_ 
68 =- 

watt, 

C3 
M F 

C4 
82 

L21 

; A 

•-• 

-TUNING CONDENSERS 

r0 TUNEF.7 - 1 

T 1 
  45.51(ç._ 

T- 1 
ty, I 

Arfl 

IOLOR 
DOT 

C2. 

RI 
22K 

MADICI-TV-PHONO FUNCTION SWITCH SHOWN  

REFER TO TV. SCHEMATIC 

ALL RESISTORS I/2 WATT UNLESS OTHERWISE NOTED. F E D C A 8 
• • • • 

ALL CAPACITORS IN UUF UNLESS OTHERWISE NOTED. • 290 TO HOR1Z • 12C TO T.V. AUDIO TO 
FROM OUT. FROM TUNER FROM VOLUME 

ALL VOLTAGES D.C. UNLESS OTHERWISE NOTED. T.V. CIRCUIT TV. .120 T.v. CONTROL 

VOLTAGES MEASURED WITH V.T.V.m. RECEIVER OFF STATION,ANTENNA SHORTED, SPEAKER CONNECTED. 

MAX. VOLUME A.G.C.-.15 V. CHASSIS 160-SCHEMATIC 

TV CHASSIS NO. PICTURE TUBE 

150-10 21MP4 

V I 
6C86 
LP 

24.35 MC. 
- 3tM 1 Lt 

-o 
C2 

I di..2 

ILÎiz 

TUNER F1. S 

TUNER 8 

FUNCTION SWITCH 
d + ', L/C - CASCODE TUNER ONLY - 

L_.y6.3V.A.C. 

V6 
6AU6 

4 5 M C AMP 

100 

Ly O.V. -4- 

*56 .5v,. 
r_. 56 

C 24 
1500 

25.2 M.0 

V 

15 

FUNCTION SWITCH 

117 VOLT 
60 CYCLE 

V2 
68A6 
LEA 

SI 

• 120V 

R4 
 WV  
2.2 MEG. 

R2 
68 

> • 3t 0 
C Zz6.3V.a.c. 

cc. 

e 
V e 
SU4G 

LOW VOLTAGE 
RECTIFIER 

C34A 
40 
MFD. 

150 

V7 
VALS 

45 «Ic RATIO SET 

73 

 rI, 

100v. 1  

PHONO 1NPL' 

11132-.5M 

C 211.1-5000 

VS 

+120V. 270 47K C27 .01 MFD AUDIO VOLUME 
C26-1509 5000 CONTROL  

V2 
6C86 

.65V. 
1,16 

7.5K 

RIO 
150 

V3 
6C86 24.d5M C 

2 NOISE 647-250K 
3 BAL. 

C9 CONTRO 

0 1500 

SYVNCIOSE 
12 AU 7 / 

if-rit44 2:4V5. 50,4 R48 
5V. N 

-:ri1°2i5)"..Fisoo  P / 12 v I.R4e4:1-02-1:22x 

INTEGRATOR 1 cII 

:09:YELLOW 16 

T2 CRYSTAL 
CO 455KC DIODE 

4  
IN 65 

I 

R3 

-0522K 

IOIMFD. 

• 

ivilF(eISE4 

• 

C John Y. Rider 

C 51A 
25-280 
F1ORIZ 

LOCKING 
RANGE 
CONTROL 

_.948 

180 R65 
50K 

R64 
120K 
I W 

: OK 
R49 \ 

C4 1.5 ) 
isooT MEG  

C41 
4700 C40' 

VERT. 1500 R53 
HOLD HE GHT 2.S MFG 
CONTROL CCNT ROL 

V4 
12Ax7 

VIDEO DE T 

154 v14 
.05 65N7 HORIZ 
*0 HORIZ CGC El DISCH  FREQ. 

> e R73 4A 56 
0 0 

R72  T- 11, 8.2K .01 1.1F 0 /1- 
•OV. 

M 
> 

2.7M- 1W 2 5 e I  
49 ‘51>> C55 -77:-.1 elC05080 R92 ) 

T8 
00 350 NOR] Z. WAVE ISO 

FORM 7 

V L4 

-50V 
C73 
20 

N 2 

r- .00.5mn513 

500K 

R67 
20K 
I V 

R68 R69 
8.2K 53 R 71 

.02 
MFD 

INTEGRATOR 
r2FIZ - 8-F00-•7. 

e2 UFO 
.005 

L----

100K-I W 

150K -t W 

.005 
D 
-J 

R61 

1041 

20 MFD 
+ 290V 

R74 
68K -1W 

C518 
80- 480 

HOR1Z DRIVE CONTROL 

«t.i7 50 R63 

100K 
1" 4 7FUNCT ION SIETCH 

633 
330 -1 • 

V9 
6A05 

AUDIO OUT 

M  

30V  

C4 
100 -to 
MFD 

PLUG- BOTTOM VIEW 

• 

245 V 

5 

265 v 

L 7 

56 22K 

V5 

7 te%86AMP 

MN 5 
COLA 
SKI 

H85 
2.2K 

%ronvessr CONTROL 

C61 
20 MFD 

1 

PIN 2 
V 5 

+ 290V 1 

SOCKET- BOTTOM VIEW 

ADAPTER SOCKET 

AUDIO OUT 

VII 
6A116 
A GC. 

14 

C32 

erp 
 *  

+.1.C33A 
-1tomFD 

R34 

1, 820- 2W 

.1 MPS 

Y .-.‘291IGMFD 
R18 
39K 2 
21 V  

RIS 

390K 

R23 •--
100K R24 

  270K 

Agi 
47K 

!DIM CONTROL 

VI7 
183 

HV. REC 

6 290V 

V16 
6W4 
DAMPER 

20 

1
2
0
 



TV CHASSIS NO. PICTURE TUBE 

150-7 17HP4 

150-12 17HP4 

24.35 KC. 

-i4.Wpa":1 Li 
-0 5V 

V6 
6AU6 

45 MC. AmP. 

1001 

0 -v. 

C23 7 
0.1 6 .5v 4 3 
5 

-r.- 
C24 

1500 

V 1 25.2 M.0 
6C86 

100V  T I  _  

'-;.L2 
I _C2 12 .5V 

4 K 
C3 3 47 

Ç67 
1500 1500 

- - - TUNER FILS  11-7-

• 

c 

TUNER 8 + 

5 

51 

117 VOLT 
60 CYCLE 

887 
220K 

NOTES 

-Y6 3V A.C. 

É---*F 6.3 V:A.C. 
C Zz 6.3V. A.C. 

6 8 

835 
V18 

6°\N-w  504G 
▪ LOW VOLTAGE 

RECTIFIER 

C.3- 4A 
40 
mFD 

t•-* 

cr-

5 

1001. 

825 C2 R26 
82 15 1K 

+ 120v. 

V2 
6CB6 
I 100v 

5 

.6 
R6 
10K 7 - C65V. 7 C 

13 

V7 
6AL5 

1.5 M.C.RATIO DET 

1 

R27 R28 

270 47X 

C26-1500 

 ir 
(3 100 

:L3 

-1500 

84 

1500 isoo 88 
IK 

7 

e' 
.2 

IRS 

7.5K 

RIO 
150 

-.25V. 

C29 

MFD 

A 

1500 

308 

1 

C28 

C27 
5000 CONTROL 

831 
OK 

830 
10K 

V48 V9 
1/2-124X7 6405 

AUDIO AMP AUDIO OUT 
N2 

COVELATL 
2 r - 05MFbn 3 245 V, 

V. 7 

OM 9 5 

R134-.5M C31 

5000 

V 3 
Rae 
1.F. 105V 

OIMFD. 

24.35M.C. 

6 I05V. 

72 

10 I 

1500 

O 

V4A 
/2-12AX7 
VIDEO OCT. 

a--v7tv_r 
AUDIO VOLUME 

2 V. 

220 

500K 12V 

833 
330-1W 

4.5 

5 

6 265 V. 

T4 

C o 32 

01 « 
 MFD 9 

RED 

L4 

C22 L8 L 7 

11 

4 I 5 

RI 
IK 

L5 

6 

12 
47K 

C14 

7  6- 6+ C334 

- 10 MF 

 834 
V‘0,  

AUDIO OUT 

11.1 

6°1" )  

820- 2W 

RIS 

56 22IS 

5 V5 
6C136 

7 VID. AMP. 

3 

C68 n i 
1500 

F 

2.7V. 

L6 E 

PINS 
3 
0 COLR. 

SWT 
pT  885 

2.2K 

'CONTRAST CONTROL 

.1 MFD. V11 
6AU6 
A G C. 

Rte 
39K 
211V. 

9K 
N 

R19 

390K 

6 2901. 

-0.5V. 

330 

150 

220V 

+ 

C38‘±-• 
150 

to - 
»,m 
cr*"; 

MF 

c34c 
50 
mFD 

839 
27K 
1W 

920 
100K 

VIO -1 - 11-1-28v. 

535 12Au7 - T" 
SYNC.SEP it V. 842 

2000 

C36-150 

1 

841 

470K 2 

3 
840 4  9  
4.7M 

470K 

444 R45 

1.8K 

I V. 

843 
.7K 

3 

YELLOW 
C39 

T- 1500 

50,4 R4e 

- N 1 150K 

22K INTEGRATOR - 

2V. 
PIN 7 
COLOR 
SOCKET T 

tibV. 

2 

8 

V12 
6 AV6 

76 VERT. OSC. 

RED 

40V 

R491\ 
C4 1.5 

c41 
1500  i  F4E0 , •  

/ 
4700 C40 "e• 

VERT. 1500 R53 
HOLD HE GHT 2.5M G 
CONTROL cCNTROL \_,,, 

2 43 

6 

5 

I. Last C-72; last R-88. All capacitors in UUF, all resistors 1/2 watt 

unless otherwise noted. For wattages of wirewound resistors, see 

Parts List. 
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CHASSIS 150-4, - 5, - 7, - 9, - 10, - 12, - 16, -31 - 51, - 61 

REPAIR PARTS LIST PMB -56012 Centering Magnet 

PMA-10044-2 Extension, Focus 
Control Screw 

PMB -56008 Focus Magnet 
PMA-95002-1 Fuse, 1/4  Amp., 

250 V. Type 3AG 
PMB -56013 Ion Trap 
PMA-6200I Jack, Speaker and 

Phono 
PMA-I 0043 Lever-Centering 

Ring 
PMB -97088 Plug, Yoke 

Connection 

150-7, 150-9, 150-12, 150-16 
& 150-61 

150-4, 150-5, 150-3 I, 150-51 
150-4, 150-5, 150-31, 150-51 

150-4, 150-5, 150-3 1, 150-51 

PMB -52034 LI Coil-Antenna Loop 
PMA-52035 L2 Oscillator Coil 
PMD-52037 T1, T2 Interstage & Diode I.F. Trans-

formers 
PMB -60007 SW 1 a, b, c Switch-Rotary 
PMA-97086 Cord Assem bly 

PMB -62012-1 Tube Socket, 7 Pin, Mini 
PMA-57502 Crystal Detector, IN65 
PMB -40518-6 C4 47 UUF Ceramic 500 DCWV 
PMB -40518-19 C3, C5, C8 220 UUF Ceramic 500 DCWV 
AM RADIO CHASSIS 113 

SCHEMATIC 
PART NO. LOCATION DESCRIPTION 

TELEVISION CHASSIS 

PART NO. SCHEMATIC LOCATION DESCRIPTION 
PRINTED CIRCUITS 

PMA-95000 N 1 Vert. Integra1ing Network 

COMPOSITION CAPACITORS 
PMA-40519-I C2 1 UUF 
PMA-405I9-3 C22 2 UUF 

CERAMIC CAPACITORS 
PMB-40518-1 C II 5 UUF 500 DCWV 

Cl (Part of L2) 12 UUF -I- 500 DCWV 

C14, C23 ( Partof LB- L9147 UUF 500 DCWV 
PMB-40518-14 Ce, C47 100 UUF 500 DCWV 
PMA-40523-23 CI9 100 UUF 2 KV 
PMB-405 I 8-17 C36 150 UUF 500 DCWV 
PM8-40518-19 C13, C73 ( C74, 220 UUF 500 DCWV 

150-4, 150-5, 
150-31, 150-51, 
150-61) 

PMA-40520-23 C72 470 UUF 1000 DCWV 
PMB -40518-24 C25, C39, C40 1500 UUF 500 DCWV 
PMA-405I 7-2 C3, C4, C5, C6, 1500 UUF 500 DCWV 

C7, C9, CIO, C24, 
C26, C37, C38, C42, 
C67, C68, C69 

PMA-405I7-4 C30a, C30b (Dual) 1500 UUF 500 DCWV 
PMB-40518-27 C35 ( 150-5, 150-7, 2000 UUF 500 DCWV 

150-12, 150-51) 
P1%48-40518-32 C27 5000 UUF 500 DCWV 
PMA-405I 7-3 C12, C31 5000 UUF 500 DCWV 

MOLDED PAPER CAPACITORS 

PMB -41007-45 C70, Cil .01 MFD 600 DCWV 
PMB -41007-74 C15 .02 MFD 400 DCWV 
PMB -41007-85 C35 .02 MFD 600 DCWV 
PMB -41007-86 C62 .03 MFD 600 DCWV 
PMB -41007-30 C21 .05 MFD 400 DCWV 
PMB -41007-51 C16 .1 MFD 600 DCWV 
PMB -41007-53 C66 .25 MFD 600 DCWV 
PMB -41007-17 CI7 .5 MFD 200 DCWV 

PAPER CAPACITORS 

PMB-41006-39 C58 .001 MFD 600 DCWV 
PMA-41009 C56 (Oil Filled) .01 MFD 200 DCWV 
PMB-41006-45 C32 .01 MFD 600 DCWV 
PMB-41006-7 C28 .01 MFD 200 DCWV 
PMB-41006-28 C53 .02 MFD 400 DCWV 
PM8-41006-47 CO .025 MFD 600 DCWV 
PM13-41006-76 C63 .04 MFD 400 DCWV 
PMB-41006-49 C44, ( C73, 150-4, .05 MFD 600 DCWV 

150-31, 150-61) 
PMB-41006-30 C54 .05 MFD 400 DCWV 
PMB-41006-51 C45 ( C66, 150-5, . 1 MFD 600 DCWV 

150-51) 
PMB-41006-15 C52, C59 .25 MFD 200 DCWV 

MICA CAPACITORS 
PMB-40003-15 C18, C50 47 UUF t 500 DCWV 
PMB-40002-I5 C65 47 UUF • 100 DCWV 
PMB-40003-29 C48 180 UUF t 500 DCWVPMB 
PMA-40005-1 C20 220 UUF -1- 1500 DCWV 
PMB-40003-37 C55 390 UUF -1" 500 DCWV 
PMA-40004 C64 500 UUF 20 KV 
PMB-40003-47 C57 1000 UUF -I" 500 DCWV 
PMB-40003-55 C49 2200 UUFt 500 DCWV 
PMB-40003-63 C41 4700 UUF 1- 500 DCWV 

ELECTROLYTIC CAPACITORS 

PMA-42002 C29 1 MFD 50 DCWV 
PMA-42006 C6I, C43 ( Paper Case) 20 MFD 300 DCWV 

(C73, 150-5; 150-51) 
(C43a 40 MFD 450 DCWV 

PMA-4200 1 ( C43b 50 MFD 350 DCWV 
(C43c 50 MFD 300 DCWV 

PMA-42000 ( C33a 10 MFD 400 DCWV 
(C33b 80 MFD 450 DCWV 

PMA-42005 C46 (Paper Case) 100 MFD 50 DCWV 

PMA-95001 N2 Audio Couplate 

COMPOSITION RESISTORS 

PMA-45013-I R81 3.3 OHMS I/2 WATT 
PMA-45015-9 R3, R7, R88, ( R90, 47 OHMS 1/2  WATT 

150-4, 150-31, 
150-61) 

PMA-45015-I2 R25 82 OHMS 1/2  WATT 
PMA-45015-I 5 RI, RIO, R90 150 OHMS 1/2 WATT 

1  PMA -45015-18 R27 270 OHMS /2 WATT 
PMA-45015-I9 R4 330 OHMS 1/2 WATT 
PMA-45017-19 R33 330 OHMS 1 WATT 
PMA-450 1 5-21 R57 470 OHMS 1/2  WATT 
PMA-45015-22 R59, R60 560 OHMS 1/2  WATT 
PMA-45019-24 R34 820 OHMS 2 WATT 
PMA-45015-25 R5, R8, RI I, R26, R79 I K 1/2 WATT 
PMA-450I7-25 R78 1 K 1 WATT 
PMA-45015-28 R44 I.8K 1/2  WATT 
PMA-45015-29 R45, R84, R85 2.2K 1/2 WATT 

PMA-450I 5-30 R43 2.7K 1/2 WATT 
PMA-450I5-33 R2, R12 4.7K 1/2  WATT 
PMA-450 19-33 R89, R90 ( 150-4, 4.7K 2 WATT 

150-31, 150-61 ) 
PMA-45019-35 R17, R77 6.8K 2 WATT 
PMA-45014-70 R9 7.5K • 1/2 WATT 
PMA-45015-36 R55, R68, R73 8.2K 1/2  WATT 
PMA-450I 5-37 R6, R30, R31, R61, 10K I/7 WATT 

R83 
PMA-45015-42 R46 27K 1/2 WATT 
PMA-45017-42 R39 27K 1 WATT 

PMA-450 1 5-44 R16, RI8 39K 1/2 WATT 
PMA-450 15-45 R28, R54, R89, R92 47K 1/2 WATT 
PMA-450I 7-47 R66, R74 68K 1 WATT 
PMA-450 1 5-49 R20, R2I, R22, R63, 100K 1/2 WATT 

R82,R86 
PMA-45017-49 R7I 100K 1 WATT 
PMA-45017-50 R64 120K 1 WATT 
PMA-45015-5I R48, R62 150K 1/2  WATT 
PMA-45017-51 R69, R70 150K 1 WATT 
PMA-450I 5-53 RS I, R87 220K 1/2 WATT 
PMA-45015-54 R24, R52 270K 1/2 WATT 
PMA-450 I 5-56 R19 390K 1/2  WATT 
PMA-450I5-57 R4 I, R42, R75 470K 1/2  WATT 

(R89, R90, 150-5 & 
150-51) 

PMA-45017-57 R80 470K 1 WATT 
PMA-45015-60 R50, R67 820K I/2 WATT 
PMA-45015-6I RI4, R32, R56 I MEG 1/2  WATT 
PMA-45017-66 R72 2.7 MEG 1 WATT 
PMA-450I5-69 R40 4.7 MEG 1/2  WATT 
PMA-450 1 5-73 R29 10 MEG 1/2 WATT 

WIRE WOUND RESISTORS 

PMB-47007-4 R35 60 OHMS 6 WATT 
 R76 220 OHMS PMB-47007-34 WATT 

PMB-47007.SR36 250 OHMS 15 WATT 
PMB-47007-1 R37, R38 1K 7.5 WATT 

VARIABLE RESISTORS 
PMA-48016 R58 5K, Control, Vertical 

Linearity 
PMB-48014-8 R65 50K, Control, Horizontal 

Hold 
PMB-48014-9 R23 100K, Control, Brightness 
PMB-48014-3 R47 250K, Control, Noise 

Inverter 
PMB-48015 R13a, RI3b, SI .5 Meg., 750 Ohms Con- 

fro!, Volume & Con- 
trast & Off Switch 

PMB-48014-10 R49 1.5 Meg, Control, Vertical 
Hold 

PMB-48014-5 R53 2.5 Meg, Control, Vertical 
Height 

PMB -57003 Rotary Switch Tuner 
PMB -97089 Receptacle, Yoke 

Connection 
PMB -80094 Spring, Ground 
PMA-23057 Tube Mount Strap 
PMA-23046-3 Tube Mount Strap 

TV CHASSIS-Continued 
PART NO. DESCRIPTION 

150-7 

150-10, 150-31, 150-61 
150-7, 150-9, 150-12, 150-16 

Used Only in Chassis No. 

PMB -44001 CI, C2 420/162 UUF Variable 
PMB .41006-43 C9, C 10 500 UUF Paper 500 DCWV 
PMB -41006-26 C7 .01 MFD Paper 400 DCWV 
PMB -41006-30 C6, C12 .05 MFD Paper 400 DCWV 
PMB -41006-51 CI 1 .1 MFD Paper 400 DCWV 
PMA-65009-I C13, CI4 50 MFD, 30 MFD 

Electrolytic Dual 150 DCWV 
PMA-45015-I 5 R3, R9 150 Ohms Composition 1/2  WATT 
PMA-450I 7-25 RIO 1 K Composition 1 WATT 

PMA-23066 Tube Mount Strap 
PMB -61012-4 Tube Socket, Octal, 

Molded ( V- I6 á 
V-17) 

PMB -61012-5 Tube Socket, Octal, 
Molded ( V- I 5) 

PMA-61106 Tube Socket, 9 Pin 
Molded ( V-13) 

PMA-61107 Tube Socket, 9 Pin 
PMB -57002-1 Turret Cascode Tuner 

PMB -57001 Turret Pentode Tuner 

150-5, 150-51 

150-10, 150-16, 150-31, 
150-51, 150-61 

150-4, 150-5, 150-9, 150-12 

PMA-45015-4I R2 22K Composition 1/2  WATT 
PMA-450 15-53 RI, R7 220K Composition 1/2  WATT 
PMA-450I 5-57 R8 470K Composition 1/2  WATT 
PMA-45017-66 R4 2.7 MEG Composition 1 WATT 
PMA-450I5-69 R6 4.7 MEG Composition 1/2  WATT 
PMA-65009-4 R5 & SI 500K Volume Control-

On-Off Switch 
PMA-65009-5 52 Function Switch 
PMA-65009-2 LI Coil-Antenna Loop 

PMA-65009-3 L2 Coil-Oscillator PMA-65009-7 T I Transformer-I. F. Interstag• 
PMA-65009-8 T2 Transformer- I. F. Diode 
PMA-65009-6 T3  Transformer-Audio Output 

AM RADIO TUNER CHASSIS 155 & 155-1 
SCHEMATIC 

PART NO. LOCATION DESCRIPTION 

CABINET 
PMB - 80066-1 Back, Models 
PMD-80117 Back, Modes 

ACCESSORIES 
2080, 2081 
2117, 2192, 2193 

CAPACITORS 
PMB -40003-21 C3 82 UUF Mica 300 DCWV 
PMB -40518-14 Cl 100 UUF Ceramic 500 DCWV 
PMB -44001 C1,C 1 a,C2,C2a 420/162 UUF Variable 
PMA-40517-5 C6 .01 MFD Ceramic 500 DCWV 
PMB -41006-30 C4 .05 MFD Paper 400 DCWV 
PMB -41006-49 C5 .05 MFD Paper 600 DCWV 

RESISTORS 
PMB -45015-19 R2 330 Ohms 1/2  WATT 
PMB -45019.36 R7 8.2K 2 WATT 
PMB -45019-37 R6 10K 2 WATT 
PMB -45015-41 RI 22K 1/2 WATT 
PMB -45015-45 R4 47K 1/2 WATT 
PMB -48018-2 R8 50K Variable 1/2 WATT 
PMB -45015-57 R5 570K V2 WATT 
PMB -45015-65 R3 2.2 MEG IA WATT 

COILS & TRANSFORMERS 

PMB -52034 LI Coil-Antenna Loop 
52032 1 PMA --2 Coil-Oscillator 

PMD-52033-I T1 Transformer-lnterstage I. F. 
Transformer-Diode PMD-52033-2 T2 Tformer-Diode I. F. 

SWITCHES 
PMB -60006 SWI, a,b,c,d Switch--Rotary 
PMB -97077 Cable Assembly & Plug 
PMB -97075 Tuner Shaft & Pulley Assembly 
PMA-97076 Cord-Dial Assembly 
PMA-6 1104 Pilot Light Socket 

Pilot Light-Bayonet Base-Type 49 
PMB-61012.l Tube Socket, 7 Pin, Mini 
PMA-62001 Phono Jack 
PMA-62007 Plug 
PMA-57502 Crystal Detector, 1 N65 

PMB -80119 Back. Mode 
PMB -80164 Back, Mode 
PMB -80177 Back, Mode 
PMB -80155 Back, Mode 
PMB -80066-2 Back, Mode 
PMB -80182-1 Back, Mode 
PMB -80083 Back, Mode 
PMB -80091 Back, Mode 
PMB -80180 Back, Mode 
PMB -80062-2 Back, Mode 
PMD-7018 Bezel, Models 
PMD-7023 Bezel, Models 
PMB -30007-1 Cup, Tube 
PMB -30026-1 Cup, Tube 
PMA-5029 Dial, Station 
PMA-503 I Dial, 155-1 
PMB -80085 Glass, 155 
PMB -5026 Glass, UHF 
PMA-80089 Glass, 12 1/2" 
PMA-80107 Glass, 16" x 
PMB-80151-2 Glass, 16" x 

-80151-3 Glass, 16" x 
PMA-80084 Glass, 20" x 
PMA-80056-1 Knob, Channel 
PMB -80056-2 Knob, Channel 
PMA-80056-3 Knob, Channel 
PMA-80158-1 Knob, Channel 
PMA-80158-3 Knob, Channel 
PMA-80054-I Knob, Fine 
PMA-80054-2 Knob, Fine 
PMA-80159-I Knob, Fine 
PMA-80 159-2 Knob, Fine 
PMB - 80055-1 Knob, On-Off 
PMB -80055-2 Knob, On-Off 

2114 
s 2118, 2194 
2119 
2124 
s 2152 & 2181 
2184 
2401 
4317 
4321 
4721 
2080, 2081 
2181, 2114 

Protection CRT, 2" Deep 
Protection CRT, 31/2" Deep 

Selector, 160 Radio 
Radio 
Radio Dial 
Dial, Model 2152 
x 16" 
20" 
201/2" 
24" 
25" 

Selector, Gold ( outer) 
Selector, Model 2401 
Selector, Tan ( outer) 
Selector, Brown ( inner) 
Selector, Tan ( inner) 

Tuning, Brown ( inner) 
Tuning, Tan ( inner) 
Tuning, Brown outer) 
Tuning, Tan ( outer) 

-Volume, Gold ( outer) 
-Volume, Tan ( outer) 

AM RADIO TUNER CHASSIS 160 
SCHEMATIC 

PART NO. LOCATION DESCRIPTION 

PMB -80160-1 Knob, On-Off-Volume, Brown ( inner) 
PMB -80160-2 Knob, On-Off-Volume, Tan ( inner) 
PMB 80053-1 Knob, Picture Contres+, Brown ( inner) 
PMB -80053-2 Knob, Picture Contrast, Tan ( inner) 

CAPACITORS 
PMB -40006-21 C4 82 UUF Mica 300 DCWV 
PMB -40518-14 Cl 100 UUF Ceramic 500 DCWV 
PMB -44001 Cl ,C 1 a,C2,C2a 420/162 UUF, Variable 
PMA-40517-5 C5, Co, C8 .01 MFD Ceramic 500 DCWV 
PMB -41006-66 C3 .05 MFD Paper 200 DCWV 
PMB -41006-30 C9 .05 MFD Paper 400 DCWV 

COMPOSITION RESISTORS 

PMA-450I 5-11 R2, R8 68 Ohms 1/2 WATT 
PMA.45015-35 R3 6.8K 1/2  WATT 
PMA-45015-4 I RI, R7 22K 1/2  WATT 
PMA-450I 5-45 R5 47K V, WATT 
PMA-45015-57 R6 470K 1/2 WATT 
PMA-45015-65 R4 2.2 MEG 1/2  WATT 

COILS, TRANSFORMERS AND 
SWITCHES 

PMB -80161-1 Knob, Picture Contrast, Brown ( outer) 
PMB -80161-2 Knob, Picture Contrast, Tan ( outer) 
PMA-80087-I Knob, Function Switch, Radio & UHF, Brown 
PMA-80087-3 Knob, Function Switch, Radio & UHF, Tan 
PMA-80068-I Knob, Function Switch, Radio, Model 2080, Brown 
PMA-80068-2 Knob, Tone & Tune- I55 Radio, Tuning-UHF, Brown 
PMA-80068-5 Knob, Function Switch, Radio Model 2080, Tan 

PMA-80068-6 Knob, Tone & Tune- I55 Radio, Tuning-UHF, Tan 
PMD-70 12 Mask, Models 2080 and 2081 
PMD-7031 Mask, Models 2117,2118, 2119,2152,2181, 2184,2194 
PMD-7032 Mask, Models 2192, 2193, 4321, 4721 
PMD-7035 Mask, Models 2114, 2181 with Bezel 
PMR-7042 Mask, Model 2124 
PMD-7026 Mask, Model 2401 
PMD-7034 Mask, Model 4317 
PMA-9002I Speaker„ 5" 
PMA-90012 Speaker, 8" 
PMA-90017 Speaker, 10" 

MICA TRIMMER CAPACITORS 

PMA-4300I C5 la, C5I b 25 to 280 UUF, 80 to 
480 UUF 

Resistance Values ± 10% Tolerance Except: • ± 5%. 
TRANSFORMERS 

PMA-52029 TI, T2 Bifilar I. F. Coil 

Capacity Values ' 20% Tolerance Except: • r', 5%, t ,,-- 10%. 
COILS 

PMA-52020 L2 21.5 Mc I. F. Trap 
PMA-5202I L3, LI 24 Mc I. F. Coil 
PMA-52023 L4 100 UH Peaking Coil 
PMA-52024 L5, L6 450 UH Peaking Coil 
PMA-52025 L7 & RIS 200 UH Peaking Co il 

PMA-52027 T3 4.5 Mc Ratio Detector 
PMB -51005 T4 Audio Output Transformer 
PMB -50003 T5 Power Transform er 
PMA-56005 T6 Vertical Oscillator Trans. 
PMA-56004 T7 Vertical Output Trans. 
PMB -52019 T8 Synchroguide 
PMC -56002 T9 Horizontal Output Trans. 

Wound on 22K Resistor 
PMA-52028-2 L8 & C14, L9 & C23 4.5 Mc Take-off Trap PART NO. DESCRIPTION Used Only in Chassis No. 

PMA-56000 LID Yoke 
PMA-56001 LII Linearity Coil 
PMA-56003 LI? Width Coil 
PMEI - 56011 LI3 Filter Choke 

PM. 155 AM Radio Tuner 
PM- 160 AM Radio Tuner 
PMA-520I 7 Antenna 

150-4 150-31, 150-61 
150-10 

©John F. Rider 



Fig. 1. Model 2721 

Fig. 2. Model 2722 

Fig. 3. Model 2723 Standard 

Fig. 4. Model 2724 

SECTION I 

GENERAL INFORMATION 

DESCRIPTION OF MODELS: 

MODEL 2721, Fig. 1, is a console television receiver with full 

length doors. Chassis 2720 is used. The 21 inch rectangular 

picture tube is mounted in the cabinet on a removable shelf. 

Cabinet finishes are Mahogany, American Colonial, French 

Provincial, and Blonde Oak. 

MODEL 2722, Fig. 2, is a console television receiver with full 

length doors. Chassis 2720 is used. The 24 inch round, metal 

picture tube is mounted in the cabinet on a removable shelf. 

Cabinet finishes are Mahogany, American Colonial, French 

Provincial, and Blonde Oak. 

MODEL 2723 STANDARD, Fig. 3, is an open face console 

television receiver using chassis 2710. The 21 inch rectangu-

lar picture tube is mounted on the chassis. Cabinet finishes 

are Mahogany, Maple, and Blonde Oak. 

MODEL 2723 DE LUXE, (not shown) has full length doors. 

'Otherwise it looks exactly like the 2723 standard shown in 

Fig. 3. 

MODEL 2724, Fig. 4, is a table model television receiver 

using chassis 2710. The 21 inch rectangular picture tube is 

mounted on the chassis. Cabinet finishes are Mahogany and 

Blonde. 

CHASSIS 2710, Figs. 8 and 9, is designed for horizontal 

mounting in the cabinet and mounts a 21 inch rectangular 

picture tube. It is used in models 2723 Standard and De Luxe 

and in Model 2724 (table model). 

CHASSIS 2720, Figs. 10 and 11, is smaller than the 2710 

chassis since It does not mount the pitture tube. It is designed 

for vertical mounting in the cabinet and is used in Models 

2721 and 2722. 

SPECIFICATIONS: 
OVERALL DIMENSIONS: 

2721 2722 2723 std 2723 dix 2724 

Height 37 in. 39 in. 37 in. 37 in. 23 in. 
Width 31 in. 35 in. 25 in. 26 in. 24 in. 
Depth 24 in. 25 in. 23 in. 24 in. 22 in. 
Ship. Wt. 180 lbs. 210 lbs. 150 lbs. 165 lbs. 115 lbs. 

TELEVISION TUNING FREQUENCY RANGE: 
All 12 VHF television channels currently allocated in the 

United States, consisting of channels 2 thru 13, and covering 
frequencies from 54 to 88 Mc. and 174 to 216 Mc. 

Coil strips are available for UHF channels 14 thru 83. 

INTERMEDIATE FREQUENCIES: 
Picture Carrier: 25.0 Mc. 

Sound Carrier: 20.5 Mc. 

Intercarrier Sound: 4.5 Mc. 

ELECTRICAL RATINGS: 
Line voltage (all models), 110-120 volts AC, 60 cycles per 

second. 

Power consumprion (all models), 190 watts. 

LOUDSPEAKER DATA: 
Type (all models): Permanent Magnet. 

Voice coil impedance (all models): 3.2 ohms at 400 cycles 
per second. 
Cone diameter, 2721, 2722 and 2723 de luxe: 10 in. with 

3.16 oz. Alnico V. 

Cone diameter, 2723 standard and 2724: 6 in. with 2.15 
oz. Alnico V. 

FOCUS: 
Electrostatic. 

SWEEP DEFLECTION: 
Electromagnetic, 70 degree. 

SCANNING: 
525 lines interlaced. 

HORIZONTAL SCANNING FREQUENCY: 
15,750 cycles per second. 

VERTICAL SCANNING FREQUENCY: 
60 fields per second. 

PICTURE REPETITION RATE: 
30 frames per second. 
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CHASSIS 2710, 2720 

TUBE COMPLEMENT: 

No. Tube 

V-1 6AU6 
V-2 6CB6 
V-3 6AL5 
V-4 6AV6 
V-5 6V6-GT 
V-6 6CB6 
V-7 6CB6 
V-8 6CB6 
V-9 6CB6 
V- 10A 1/2 6AL5 
V- 10B 1/2 6AL5 
V-11 6CB6 
V-12 6K6-GT 
V-13 12AU7 

V-14 6AL5 

V-15 65N7-GT 
V-16 6J5 or 

6J5-GT 
V-17 6AV5-GT or 

6AU5-GT 

Function 

Sound I-F 
Driver 
Ratio Detector 
1st Audio Amplifier 
Audio Output 
1st Pix I-F 
2nd Pix I-F 
3rd Pix I-F 
4th Pix I-F 
Pix Detector 
D. C. Restorer 
1st Video Amplifier 
2nd Video Amplifier 
Sync Pulse Separator and 
Amplifier 
Automatic Frequency Control 
and Discriminator 
Horizontal Oscillator 
Horizontal Discharge 

Horizontal Output 

PICTURE TUBE 
CUSHION ADJUSTMENTS 

V-18 6AX4-GT 
V-19 1B3-GT 
V-20 6AV6 
V-21 6AU6 
V-22 6J5 or 

6J5-GT 
V-23 6S4 
V-24 5U4-G 

V-25 

24BP4 

V-26 6BQ7 

Damper 
High Voltage Rectifier 
Automatic Noise Inverter 
Keyed Automatic Gain Control 
Vertical Oscillator 

Vertical Output 
Low Voltage Rectifier 

21FP4A Pix Tube for models 2721, 2723 
(both standard and deluxe), and 
2724. 
Pix Tube for model 2722. 

R-F Amplifier 
Note: Early models using R-F Tuner 10531 

may use either a 613Q7 or a 6BK7. 

Tube must be replaced with type re-

moved. 

V-27 6J6 Oscillator and Mixer 

PHONO RECEPTACLE AND SWITCH 

There is a receptacle on the rear of the chassis to accom-
modate a record player. There is also a TV-PHONO switch 
that connects either the set or the record player. 

DEFLECTION YOKE 
ADJUSTMENTS 

Hg. 5. Picture Tube Yoke Assembly 

CENTERING MAGNET 

ION TRAP 

SECTION II 

INSTALLATION 

PICTURE TUBE ADJUSTMENTS: 
The following picture tube adjustments are to be checked 

upon installation or whenever the receiver is serviced. (See 
Fig. 5, Picture Tube Yoke Assembly.) 

1. Deflection Yoke. Loosen deflection yoke adjustment 
screw and rotate yoke so that raster is square with 
picture tube frame. Make certain yoke is positioned 
firmly against cone of tube. 

2. Ion Trap. Turn contrast control to minimum. Set bright-
ness control at approximately 90% clockwise and 
slowly slide ion trap backward and forward, at the 
same time rotating around neck of tube, until maxi-
mum brightness is obtained. 

Reset brightness control to just light tube. Turn con-
trast control clockwise to 90% of maximum and re-
adjust ion trop for peak brightness. 

3. Centering. The centering magnet is a dual ring mag-
net. The centering is dependent upon the relation of 
the rings to each other and the relation of both to 
the tube. The centering magnet is positioned almost 
against the deflection yoke, then the two sections 
rotated in relation to each other, and as a whole, 
until proper centering is obtained. This adjustment is 
quite stable and will need little attention unless its 
position is disturbed. 

NOTE: If centering magnet requires adjustment, repeat step 
2 above. 

REMOVING AND REPLACING 
PICTURE TUBE: 

CAUTION 
WEAR GOGGLES OR A MASK AND USE GLOVES 

TO HANDLE TUBE. DO NOT STRIKE OR SCRATCH 
TUBE OR SUBJECT IT TO MORE THAN MODERATE 
PRESSURE. 

NOTE: It is not necessary to remove the picture tube to 
clean the tube face. Simply remove three screws in front 
rail and remove safety glass. Clean glass and face of tube 
with window cleaning fluid on a soft cloth. 

In all models it is necessary to remove the chassis before 
removing the picture tube. 

The procedure on models 2721 and 2722 is as follows: 
1. Disconnect power plug. 
2. Remove back. 
3. Remove picture tube socket, yoke plug, anode lead 

clip, and speaker plug. 
4. Remove chassis by removing the four mounting bolts, 

removing knobs from control panel, and sliding chassis 
out. 

5. Remove four bolts holding tube support platform. 
6. Slide picture tube and tube support platform out of 

the cabinet. 
7. Slide ion trap and centering magnet off neck of pic-

ture tube. 

INSTRUCTIONS 

8. Remove tube securing band, rubber band aid mount-
ing ring. This step applies to model 2722 only. 

9. Replace the tube by reversing the above procedure. 
Shell should be flush against deflection yoke rubber 
cushions. 

The procedure on models 2723 and 2724 is as follows: 
1. Disconnect power plug. 
2. Remove back. 
3. Remove chassis by removing control knobs on panel 

and four bolts on bottom of shelf. 
4. Remove picture tube socket. 
5. Remove ion trap and centering magnet. 
6. Disconnect high voltage lead from picture tube. 
7. Remove spring harness and unfasten band over top of 

picture tube. 
8. Pull tube forward and out of yoke. 

OPERATING INSTRUCTIONS, 
ALL MODELS: 

1. Turn receiver on by turning VOLUME CONTROL clock-
wise. 

2. Allow for normal tube warm up. 
3. Turn SELECTOR to desired television channel. 
4. Adjust FINE TUNING CONTROL for maximum picture 

quality. 

5. Adjust CONTRAST CONTROL for most pleasing pic-
ture. 

6. Adjust VOLUME CONTROL to desired level. 

NON-OPERATING CONTROLS: 
GENERAL: 

The non-operating controls are located similarly on all 
models. Six of them are under the nameplate escutcheon on 
the front of the set. They are: 

ANI (automatic noise inverter) 
Vertical hold 
Brightness 
Vertical linearity 
Height 
Focus 

To reach these controls open the spring doors on the escutch-
eon. 

There are four non-operating controls at the rear of the 
chassis. They are: 

Horizontal hold 
Horizontal drive 
Horizontal linearity 
Width 

All controls are marked. Read the following instructions 
before making any adjustments. 
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ADJUSTMENT OF NON-OPERATING 
CONTROLS: 

The following adjustments should be made while observ-
ing a station test pattern. Allow receiver to warm up for ten 
minutes. 

Adjustment of FOCUS control and BRIGHTNESS control 
is self explanatory. 

Set HORIZONTAL HOLD to synchronize picture hori-
zontally. 

Set VERTICAL HOLD so that picture does not move up or 
down. 

Adjust HEIGHT and WIDTH controls in conjunction with 
VERTICAL LINEARITY and HORIZONTAL LINEARITY con-
trols to obtain symmetrical pattern of correct size. 

The automatic noise inverter (ANI) control MUST be ad-

GENERAL: 

justed at the location where the receiver is to be used. More-
over, it must be adjusted using the weakest signal that will 
be received. The procedure is as follows: 

1. Rotate the ANI control to its extreme counterclock-
wise position. 

2. Advance the control clockwise until the picture begins 
to distort. 

3. Return the control counterclockwise slightly beyond 
where the distortion disappears. 

4. Check all channels for picture stability. If adjustment 
has not been made on the weakest signal, synchroni-
zation may be lost on another channel. 

The HORIZONTAL DRIVE control is adjusted by rotating it 
clockwise until a bright vertical bar appears, causing picture 
compression. Then the control is rotated counterclockwise 
until the compression just disappears. 

SECTION III 

ALIGNMENT PROCEDURE 

It is important that the service technician read and adhere 
to the alignment instructions in this section. This point cannot 
be stressed too strongly, especially in the case of the picture 
I-F alignment. 
Many service technicians have been accustomed to align-

ing the picture I-F response curve on the oscilloscope alone. 
This procedure is not recommended because it is actually 
quite possible to get what appears to be an acceptable 
curve and still be lacking in horizontal resolution. 

Instead, the spot frequency alignment outlined below 
should be followed. 

It will be noted that in the following procedure the sweep 
generator is fed in through the antenna terminals. This being 
the case, the output impedance of the generatot must match 
the 300 ohm input impedance of the set. A matching network 
may be devised to accomplish this. At the factory a Sylvania 
type 500 sweep generator was used. This generator has an 
output impedance of 75 ohms. The network used to match 
this particular impedance to the set is shown in Fig. 6. For a 
generator with 50 ohms impedance, use 56 ohms for the 
shunt resistor, and 130 ohms for each of the series resistors. 

Also in step 12 it is directed that the generator be loosely 
coupled to the converter tube. This is done by disconnecting 
the tube shield from ground and connecting the generator 
between the shield and ground. 

Test point locations are shown on the schematic diagram, 
Fig. 20, and on the chassis illustrations, Figs. 8, 9, 10, and 11. 

Allow the set to warm up for 10 minutes before alignment. 

PICTURE I-F ALIGNMENT: 

1. Remove ANI tube, 6AV6 (V-20). 
2. Connect a 3 volt battery between point "A" and ground, 

with the negative lead to point "A." 
3. Connect a vacuum tube voltmeter between points "B" 

and "C." 

4. Connect signal generator between ground and first I-F 
grid (V-6, pin 1), through a .001 mfd capacitor. Set output 
at maximum. 

NOTE: Early models have traps on 1st and 2nd I- F's only. 
These are tuned to 26.5 Mc. and 20.5 Mc. respec-
tively. Alignment procedure is as described in steps 
6 and 7 below, using 26.5 Mc. instead of 26.25 Mc. 
Steps 5 through 12 are listed in tabular form. 

Signal 
Generator 

Step Frequency For 
5. 18.75 Mc. Minimum 
6. 26.25 Mc. 

7. 20.50 Mc. 
8. 22.15 Mc. 

(Adjust generator output for 
2.5 to 3 volt VTVM reading 
for steps 8 thru 12.) 

9. 23.70 Mc. 
10. 21.25 Mc. 
11. 24.80 Mc. 

Adjust 
S-22B 
S-2 1B 

and S- 19B 

S-20B 
S-22A 

S-21 A 
S-20A 
S- 19A 

Minimum 

Minimum 
Maximum 

Maximum 
Maximum 
Maximum 

REPEAT STEPS 5 THROUGH 11 

Disconnect signal generator from I-F grid and 
loosely couple it ta converter tube, V-27. See 
general instructions, this section. 

12. 21.05 Mc. 
(on R-F tuner) 

13. Disconnect VTVM and 3 volt battery. 
14. Connect oscilloscope to point "B," using a 22,000 ohm 

isolating resistor in series with the scope probe. Connect 
an electrolytic capacitor, 5 mfd., 50 volt, between point 
"J" and ground, the negative lead going to point "J." 
The capacitor should previously have been checked 
for leakage. There should be no drop in A.G.C. voltage 
when the capacitor is connected. 

S-6A Maximum 

Fig. 6. Matching Network 

15. Connect sweep generator to antenna terminals through 
an impedance matching network. (See preceding gen-
eral instructions.) 

16. Rotate tuner to a low frequency channel, say channel 3, 
and set sweep generator to center frequency of channel 
used (63 Mc. for channel 3). With a sweep width of 10 
Mc., adjust generator output to develop approximately 
4 volts of A.G.C. 

17. With signal generator loosely coupled to converter 
tube, adjust output to provide the markers shown on the 
response curve, Fig. 7. Check the position of the 
markers one at a time. 

18. Observe the waveform obtained on the oscilloscope, 
and compare it with the waveform shown in Fig. 7. 
If the spot frequency alignment has been carefully 
done, the comparison will be favorable. However, slight 
retouching of the I-F adjustments may be required. It 
should not be necessary to change any adjustment ap-
preciably. The markers should be located as follows: 

The 20.5 Mc., the 26.25 Mc. and the 18.75 Mc. 
markers at minimum response. 
The 25.0 Mc. marker at 50 °A. response. 
The 21.55 Mc. marker at 100% response. 

ALIGNMENT OF 4.5 Mc. TRAP: 
1. Remove Pix Detector-D.C. Restorer tube, 6A15 (V-10). 
2. Connect signal generator between point "B" and 

ground thru a .001 mfd isolating capacitor. 
3. Turn contrast control to maximum. 
4. Connect a R-F VTVM to point "D." If an R-F vacuum 

tube voltmeter is not available, connect a germanium 
diode crystal in series with the positive probe of a con-
ventional VTVM. 

5. Set signal generator to 4.5 Mc., exactly, with the output 
at one volt or more. 

6. Adjust trap, S-23, for minimum VTVM reading. 
Note: If signal generator is not capable of one volt output, 
it will be necessary to adjust the trap by visual means. To 
do this, observe the picture and adjust the trap to eliminate 
the 4.5 Mc. beat. 

SOUND I-F AND RATIO DETECTOR 
ALIGNMENT: 

1. Connect signal generator between point "B" and 
ground. 

2. Connect VTVM between points "E" and "F." 
3 With generator frequency at 4.5 Mc., adjust S-1, S-2, 

and S-3 for maximum output. 
4. Connect VTVM between point "G" and ground. 
5. With generator at 4.5 Mc., adjust Ratio Detector pri-

mary, S-4, for maximum output. A positive voltage will 
be noted. 

6. Connect VTVM between points "G" and "H." 
7. Adjust Ratio Detector secondary, S-5, for zero between 

positive and negative peaks. 

RADIO FREQUENCY TUNER: 
The radio frequency tuner used is the "Standard Cascode 

Tuner" manufactured by Standard Coil Products Inc. for 
Packard-Bell Co. Most models use tuner 10532 (Packard- Bell 
part number), but early models incorporated tuner 10531. 
Schematics of both are shown, Figs. 17 and 18. 

The 10531 tuner uses a 6BK7 or a 6BQ7 tube as an R-F 
amplifier, but these tubes are not interchangeable. A tube 
must be replaced by the type that is removed. 

The 10532 tuner has an improved circuit designed for use 
with the 6BQ7 tube only as the R-F amplifier. 
Special Note: Some 10532 tuners ore supplied with a 6BQ7A or a 
68Z7. These tubes are interchangeable with the usual 6807. 

Alignment of the tuner, other than channel slugs and con-
verter I- F, is not recommended. 

UHF OPERATION: 
UHF coil strips for the radio frequency tuner will be avail-

able through Packard-Bell Factory Service Departments for 
channels 14 through 83. When requesting strips specify the 
tuner part number. Tuner 10531 uses "K" strips and tuner 
10532 uses "Q" strips. These strips are not interchangeable. 
No tuner adjustment is needed after strip installation ex-

cept normal oscillator slug adjustment. 

26.25 MC. 

25.0 MC 

P/CTÉ/RE 50% 
CARW/E12 

20.5 MC. 
SOC/A/0 

CAR/2/E12 

2/ 55 MC 

Ng. 7. I-F Response Curve 

/8.75 MC 
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CHASSIS 2710 IS 

USED ON MODELS 

2723 AND 2724. 

V-24 V-12 

V-15 

S-24 
HORIZONTAL HOLD 

YOKE 

V-16 

Reference 
Symbol 

S-1 
S-2 
S-3 
S-4 
S-5 
S-6A 
S-6B 
S-6C 
S-60 
S-6E 
S-7 thru S-18 

V-19 V-20 V-2 5-5 

Fig. 8. Chassis 2710, Top View 

© John 7. Rider 

LIST OF ADUSTMENTS: 

Description 

Intercarrier sound, 4.5 Mc. 
Sound I-F, primary, 4.5 Mc. 
Sound I-F, secondary, 4.5 Mc. 
Ratio detector, primary 
Ratio detector, secondary 
Converter I- F, in R-F tuner 
Mixer, in R-F tuner 
R-F, in R-F tuner 
Antenna, in R-F tuner 
Oscillator trimmer, in 10531 tuner only 
Oscillator slugs for the 12 channels 

S-19 A 

•V-7 

S-20 A 

V-8 

S-21 A 

 V 9 

 S-22 A 

V-10 

S-1 

V-1 

S-3 

V-3 

Reference 
Symbol 

S-19A 
S-19B 
S-20A 
S-208 
S-21A 
S-2 1B 
S-22A 
S-22B 
S-23 
S-24 
S-25 
S-26 

Description 

1st picture I-F, 24.8 Mc. 
Trap, 26.25 Mc. 
2nd picture I-F, 21.25 Mc. 
Trap, 20.5 Mc. 
3rd picture I-F, 23.7 Mc. 
Trap, 26.25 Mc. 
4th picture I-F, 22.15 Mc. 
Trap, 18.75 Mc. 
Trap, 4.5 Mc. 
Horizontal hold 
Horizontal linearity 
Width 

POINT "H" 
POINT "G" 

POINT "D" 

POINT "F" 

Fig. 9. Chassis 2710, Bottom View 

CHASSIS 2710 

POINT "A" 

S-23 

POINT "C" 

POINT "B" 

HORIZONTAL 
DRIVE 

S-25 

S-26 

"-a POINT "J" 

S-2 

POINT "E" 
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V-23 

V-22 

V-15 

YOKE 

V-16 

CHASSIS 2720 IS 

USED ON MODELS 

2721 AND 2722. 

John F. Rider 

V-26 V-27 

Fig. 10. Chassis 2720, Top View 

Reference 
Symbol 

S-1 
S-2 
S-3 
S-4 
S-5 
S-6A 
S-6B 
S-6C 
S-6D 
S-6E 
S-7 thru S-18 

S-19 A 

V-7 

S-20 A 

S-21 A 

V-9 S-20 B 

• S-22 A 
POINT "A" 

S-21 B 

S-22 B 

POINT "B" 

POINT "H" 

POINT "G" S-4 

LIST OF ADJUSTMENTS : 

Description 

Intercarrier sound, 4.5 Mc. 
Sound I-F, primary, 4.5 Mc. 
Sound I- F, secondary, 4.5 Mc. 
Ratio detector, primary 
Ratio detector, secondary 
Converter I- F, in R-F tuner 
Mixer, in R-F tuner 
R-F, in R-F tuner 
Antenna, in R-F tuner 
Oscillator trimmer, in 10531 tuner only 
Oscillator slugs for the 12 channels 

Reference 
Symbol 

S- 19A 
S- 19B 
S-20A 
S-20B 
S-21A 
S-2 1B 
S-22A 
S-22B 
S-23 
S-24 
S-25 
S-26 

S-19 B 
POINT "D" 

Fig. II. Chassis 2720, Bottom View 

Description 

1st picture I-F, 24.8 Mc. 
Trap, 26.25 Mc. 
2nd picture I-F, 21.25 Mc. 
Trap, 20.5 Mc. 
3rd picture I- F, 23.7 Mc. 
Trap, 26.25 Mc. 
4th picture I- F, 22.15 Mc. 
Trap, 18.75 Mc. 
Trap, 4.5 Mc. 
Horizontal hold 
Horizontal linearity 
Width 

POINT "C" 

S-24 
HORIZONTAL HOLD 

• HORIZONTAL 
DRIVE 

POINT "J" 

CHASSIS 2720 
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CHASSIS 2710,2720 

ANTENNA 

R-P AMe 
CONV, 05C. 

2 TUBES 

6802 6./6 

INTERCARRIER 
SOUND, 

RATIO DETECTOR 

3 TUBES 
61406, 6C86, GALS 

ALIO(0 AMP. 

2 TUBES 
GAVE 
6v6-GT 

P/X /-P AMP 
4 TUSES 

6C86, 6C86, 

6C86, 6C86 

H.V SUPPLY 
2 TUBES 
/83 - 67; 
6AX*4- ET 

KEYED AG. C. 
/ 77.186 
6ALI6 

FIX DETECTOR 

»ruse 
72 6AL5 

SeXE. 

V 

A.N I 

/ TU8E 
EA V6 

VIDEO AMP. 
2 TUBES 
6C86 
6X6- ET 

A.P." C. - MOR/Z. 
DEFLECT/ON 

4 TUBES 
6AL5, 65X7-ET 

6./5, 6AU5-67 
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SECTION IV 

SPECIAL SERVICING INFORMATION 

BLOCK CIRCUIT DIAGRAM: 
The block circuit diagram shown in Fig. 12 will enable 

service personnel to trace the signal through the receiver in 
a logical manner. 

PRODUCTION MODIFICATIONS: 
The following production modifications were made since 

the publication of "Preliminary Service Data" concerning 
these models. They are mentioned here in order to explain 
any variation between the schematic diagram and the re-
ceiver being serviced. THE REASON FOR THE CHANGE IS 
SHOWN IN CAPITAL LETTERS. 

1. EASE IN ASSEMBLY. Capacitor C-3, 100 mmf, and R-4, 
22,000 ohms are now combined into one unit called a 
"capristor." The Packard-Bell part number of the capris-
tor is 23970. 

2. IMPROVED PERFORMANCE. The front end tuner, Pack-
ard-Bell number 10531, has been replaced with tuner 
10532. 

3. IMPROVED OVERALL AUDIO RESPONSE. Capacitor 
C-13, .005 mfd. has been changed to .01 mfd., and 
resistor R-97, 1.5 megohms, has been added between 
plates of V-4 and V-5. 

4. SUPPRESSION OF ADJAtENT-CHANNEL INTERFER-
ENCE. All four picture I-F transformers have been 
changed to a new type embodying adjacent-channel 
traps on each. In making this change, R-26 was changed 
from 8200 ohms to 10,000 ohms and resistor R-34 from 
5600 ohms to 4700 ohms. 

RASTER BUT NO SOUND OR PICTURE 
1. Tuner defective. 

2. V-21 defective, check A.G.Ç. voltage. 
3. V-5 defective. 

SOUND AND RASTER BUT NO PICTURE 
1. V-11 or V-12 may be defective; change V-11, check 

voltages; if trouble does not disappear, change V-12 
and check voltages. 

2. Check video wave-forms. 

PICTURE STABLE BUT POOR RESOLUTION 
OR DEFINITION 

1. V-11 or V-12 may be defective. Change tubes succes-
sively, then check voltages and associated components. 

2. Check centering magnet and ion trap for proper adjust-
ment. 

3. R-F or I-F circuit may be improperly aligned. 

4. Video peaking coils may be open or shorted. 

WEAK RASTER 
1. Low B plus or line voltage. 

2. V-24 may be defective; change tube then check volt-
ages. 

3. V-16, V-18, V-19 defective; change tubes, then check 
voltages and associated components. 

4. Power transformer T-4 may be defective. Check plate 
winding. 

5. Filter capacitors may be defective. Check C- 11B, C- 11C, 
C-60B and C-60C. 

LOCATING TROUBLE BY PICTURE 
TUBE OBSERVATION: 
A large proportion of circuit failures may be isolated by 

observing certain characteristics present in the picture. Listed 
below are a number of possible picture faults and their 
probable cause. 

NO RASTER ON PICTURE TUBE 
1. Incorrect adjustment of ion trap magnet. 

2. V-16, V-18, V-19, V-24 defective; check voltages and 
associated components. 

3. V-15 defective (no horizontal drive); change tube, then 
check voltages and associated components. 

4. Check horizontal sweep wave-forms. 

5. No high voltage; check transformer T-2 for defects. 

6. Blown fuse; if fuse continues to blow out, check for short 
in B boost voltage. 

7. Defective picture tube or picture tube socket. 

PICTURE NOT STABLE 
1. If regular sections of the left picture are displaced, V-16 
may be defective; check voltages. 

2. Check for loose connections or noise. 

PICTURE WILL NOT HOLD HORIZONTAL 
SYNC. 

1. Horizontal hold control out of adjustment. See NON-
OPERATING CONTROLS. 

2. V-15 defective; change tube then check voltages and 
associated components. 

3. Check horizontal sweep circuit wave-forms. 

POOR VERTICAL LINEARITY 
1. Incorrect adjustment of vertical linearity control. See 
NON-OPERATING CONTROLS. 

2. Vertical output transformer defective, (T-3). 

HIGH VOLTAGE WARNING 
The picture tube second anode voltage is ap-
proximately 15,500 volts. Only personnel 
familiar with high voltage handling procedure 
should undertake servicing the chassis after it 
has been removed from the cabinet. DO NOT, 
AT ANY TIME, WORK ON THE CHASSIS WITH 
THE HIGH VOLTAGE CAGE COVER REMOVED 
AND THE RECEIVER CURRENT ON. 

-2-7¡ (v26' 

V12 

I% V19 1 

Bottom View 

fig. 14. Tube Location Chart, Chassis 2720 

(27) (V26; 

Bottom View 

Fig. 13. Tube Location Chart, Chassis 2710 

© John F. Rider 



NO HORIZONTAL DEFLECTION 
1. Horizontal deflection coil L-19B open. 

NO VERTICAL DEFLECTION 
1. V-23 defective; change tube then check voltages and 

associated components. 
2. Vertical deflection coil L- 19A open. 

INSUFFICIENT WIDTH 
1. V-24 defective; change tube, then check for adequate 
B plus voltage. 

2. Power transformer T-4 may be defective; check plate 
winding. 

3. V-16, V-19 defective; change tubes then check voltages. 
4. Defective horizontal output transformer T-2. 
5. Check horizontal sweep wave-forms. 

NON-SYMMETRICAL RASTER 
I. Check centering magnet and ion trap adjustments. 
2. Yoke assembly may be defective. 
3. Check vertical linearity and height adjustments. 

PICTURE BUT NO SOUND 
1. V-1, V-2, V-3, V-4, or V-5 defective; change tubes, 

then check voltages and associated components. 
2. Audio output transformer T-1 open. 
3. Speaker voice coil open. 

CRITICAL LEAD DRESS: 
In the event parts are replaced, refer to the appropriate 

chassis illustration, Fig. 8, 9, 10, or 11 for proper placement 
and lead dress. Particular attention should be given the 
following: 

1. Do not displace components in the picture I-F circuit. If 
it is necessary to replace components in this section, the 
alignment should be checked following the changes. 

2. Dress high voltage leads up and away from the chassis. 
3. If parts are replaced in the high voltage section, solder 

joints must be rounded and free from sharp corners. 
4. The lead from the ANI control, R-68, should be dressed 
away from the 4.5 Mc. trap S-23. 

SOCKET VOLTAGES: 
The socket voltages shown were measured on a typical 

chassis, under the following conditions: 
1. No signal. 
2. Line voltage, 117 volts. 
3. Volume and contrast controls set at minimum, other 

controls at normal operating position. 
4. D.C. voltages measured with a vacuum tube voltmeter. 
5. A.C. voltages measured with a 1000 ohms per volt 

meter. 
6. Voltages measured with respect to ground with the 

exception of those on V-1, V-2, V-5, and V-21. Voltages 
on these tubes were measured with respect to the 
cathode of V-5, which itself is 117 volts above ground. 

NOTE: Some voltage readings are subject to a variation 
depending upon the setting of related controls. Thus the 
voltages on the vertical oscillator tube V-22 depend on the 
setting of the vertical hold control • and the height control. 
Likewise the voltages on V-23 are varied by R-91. 

All figures given below show the approximate magnitude 
of the reading to be expected, rather than the exact voltage. 
Tube location is shown on Figs. 13 and 14, which are dia-

grams of the bottom view .of each chassis. 

V-1-6AU6, Sound I-F* 

Pin Element Voltage 
1 Grid 1 
2 Grid 3 
3 Heater 
4 Heater 6.3 AC 
5 Plate 135 
6 Grid 2 135 
7 Cathode 1.4 

V-2-6CB6, Driver* 

Pin Element Voltage 
1 Grid 1 2.9 
2 Cathode 3.6 
3 Heater 
4 Heater 6.3 AC 
5 Plate 52 
6 Grid 2 52 
7 Grid 3 3.2 

Pin 
1 
2 
3 
4 Heater 
5 Cathode 2 
6 Shield 
7 Plate 1 

V-3-6AL5, Ratio Detector 

Voltage 
9.5 

Element 
Cathode 1 
Plate 2 
Heater 

6.3 AC 
6.2 
o 
4.3 

V-4-6AV6, 1st Audio 

Pin Element 
1 Grid -.65 
2 Cathode 
3 Heater 
4 Heater 
5 Diode Plate, not used 
6 Diode Plate, not used 
7 Plate 110 

V-5-6V6-GT, Audio 
Output* 

Pin Element 
1 No connection 
2 Heater 6.3 AC 
3 Plate 160 
4 Grid 2 177 
5 Grid 1 -5.5 
6 No connection 
7 Heater 
8 Cathode 

Voltage 

6.3 AC 

Voltage 

V-6-6CB6, 1st Pix I-F 

Pin Element 
1 Grid 1 
2 Cathode 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Grid 3 

Voltage 
-.3 
1.05 
O 
6.3 AC 

109 
109 
o 

*Voltages taken with respect to cathode of V-5; 
see Por. 6 at beginning of this section. 

Pin 
1 
2 
3 
4 
5 
6 
7 

V-7-6CB6, 2nd Pix I-F 

Pin Element 
1 Grid 1 
2 Cathode 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Grid 3 

V-8-6CB6, 

Pin 
1 
2 
3 
4 
5 
6 
7 

Element 
Grid 1 
Cathode 
Heater 
Heater 
Plate 
Grid 2 
Grid 3 

Voltage 
-.3 
1.25 
o 
6.3 AC 

110 
110 
o 

3rd Piz I-F 

Voltage 
-.3 
1.05 
o 
6.3 AC 

113 
113 
o 

V - 9-6CB6, 4th Pix I-F 

Voltage 
o 
2.0 
o 
6.3 AC 

117 
117 

Element 
Grid 1 
Cathode 
Heater 
Heater 
Plate 
Grid 2 
Grid 3 o 

V - 10-A & B, 6AL5-Pix 
Detector and D.C. Restorer 

Pin Element Voltage 
1 Cathode 1 11. 
2 Plate 2 
3 Heater 
4 Heater 6.3 AC 
5 Cathode 2 5.6 
6 Shield 
7 Plate 1 9.8 

V-11-6CB6, 1st Video 

Pin Element 
1 Grid 1 
2 Cathode 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Grid 3 

V-12-6K6-GT, 
Pin Element 

1 No connection 
2 Heater 
3 Plate 320 
4 Grid 2 117 
5 Grid 1 
6 No connection 
7 Heater 
8 Cathode 14 

Voltage 
9.8 
12.0 
o 
6.3 AC 

95 
117 
o 

2nd Video 
Voltage 

V - 13-12AU7, Sync. 
Amplifier 

Pin Element 
1 Plate 2 
2 Grid 2 
3 Cathode 2 
4 Heater 

o 

6.3 AC 

Voltage 
13.5 
-3.5 
o 
o 

5 Heater 
6 Plate 1 
7 Grid 1 
8 Cathode 1 
9 Heater Tap 

V - 14-6AL5, A.F.C., 
Discriminator 

Pin Element 
1 Cathode 1 
2 Plate 2 
3 Heater 
4 Heater 
5 Cathode 2 
6 Shield 
7 Plate 1 

o 
76 
13.5 
13.5 
6.3 AC 

Voltage 
o 
o 
o 
6.3 AC 
6 
O 

-4.2 

V - 15-65N7-GT, Horiz. Osc. 

Pin 
1 Grid 2 
2 Plate 2 
3 Cathode 2 
4 Grid 1 
5 Plate 1 
6 Cathode 1 
7 Heater 
8 Heater 

Element Voltage 

110 
13 
1 

300 
13. 
o 
6.3 AC 

V - 16-6J5 or 6J5-GT, 
Horiz. Discharge 

Pin Element 
1 Shell in 6J5 

No connection 
in 6J5-GT 

2 Heater 
3 Plate 
4 No connection 
5 Grid 
6 No connection 
7 Heater 
8 Cathode 

Voltage 

165 

-21 

6.3 AC 
o 

V-17-6AV5-GT or 6AU5-GT, 
Horiz. Output 

Pin Element 
1 Grid 1 
2 Heater 
3 Cathode, Grid 3 
4 No connection 
5 Plate 
6 No connection 
7 Heater 
8 Grid 2 

Voltage 
4.8 
o 
62 

5 Kv. pulse 

6.3 AC 
240 

V-18-6AX4-GT, Damper 

Pin Element 
1 No connection 
2 No connection 
3 Cathode 580 
'4 No connection 
5 Plate 330 
6 No connection 
7 Heater 
8 Heater 6.3 AC 

Voltage 

Pin Element 
1 Grid 1 
2 Grid 3 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Cathode 

V - 19-183-GT, H.V. 
Rectifier 

15,500 volts between pin 2 and 
ground 

V - 20-6AV6, Automatic 
Noise Inverter 

Pin Element 
1 Grid 
2 Cathode 
3 Heater 
4 Heater 
5 Diode Plate, not used 
6 Diode Plate, not used 
7 Plate 116 

Voltage 
-.3 
9.8 
o 
6.3 AC 

V-21-6AU6, Keyed Auto-
matic Gain Control* 

Voltage 
-22 
O 
o 
6.3 AC 

-115 
210 
o 

V-22, 6J5 or 6J5-GT, 
Vertical Oscillator 

Pin Element 
1 Shell in 6J5 

No connection 
in 6J5-GT 

2 Heater 
3 Plate 
4 No connection 
5 Grid 
6 No connection 
7 Heater 
8 Cathode 

Voltage 
o 

o 
150 

-8. 

6.3 AC 
13.5 

V-23-654, Vertical Output 

Pin Element 
1 Internal connection 
2 Cathode 
3 Grid 
4 Heater 
5 Heater 
6 Grid (same as 3) 
7 Internal connection 
8 Internal connection 
9 Plate 

Voltage 

29 
o 
o 
6.3 AC 
o 

500 

V-24-5U4-G, L.V. Rectifier 

Pin Element Voltage 
1 No connection 
2 Filament 5 AC, 340 DC 
3 No connection 
4 Plate 350 AC 
5 No connection 
6 Plate 350 AC 
7 No connection 
8 Filament 340 DC 

* Voltages taken with respect to cathode of V-5; 
see Par. 6 at beginning of this section. 
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1. (V-11) 1st Video, Grid, (Pin 1), 60 
C.P.S., 2.5 V.P.P. 

2. (V-111 1st Video, Plate, ( Pin 5) 60 
CP.S., 24 V.P.P. 

3. ( V-13) Sync. Separator, Grid, (Pin 
2) 60 C.P.S., 16 V.P.P. 

4. (V-)3) Sync. Separator, Grid, ( Pin 
2) 15750 C.P.S., 16 V.P.P. • 

5. (V-13) Sync. Separator, Plate, ( Pin 
1) 15750 C.P.S., 16 V.P.P. 

6. (V-13) Sync. Separator, Plate, ( Pin 
1), 60 C.P.S., 16 V.P.P. 

7. (V-13) Sync. Amplifier, Plate, ( Pin 
6), 60 C.P.S., 26 V.P.P. 

8. (V-14) Phase Detector, Plate, ( Pin 
7) 15750 C.P.S., 12 V.P.P. 

9. (V-14) Phase Detector, Cathode, 
(Pin 5) 15750 C.P.S., 12 V.P.P 

10. (V-14) Phase Detector, Cathode, 
(Pin 1) 15750 C.P.S., 7 V.P.P. 

12. (V-16) Horizontal Discharge, Grid, 
(Pin 5) 15750 C.P.S., 37 V.P.P. 

13. (V-17) Horizontal Output,/, i4 

(Pin 1) 15750 C.P.S., 200 Vie 

14. (V-22) Keyed A.G.C., Plate, ( Pin 5) 
15750 C.P.S., 700 V.P.P. 

15. (V-22) Keyed A.G.C., Grid, ( Pin 1) 
15750 C.P.S., 16 V.P.P. 

16. (V-18) Vertical Oscil, Grid, (Pin 5) 
60 C.P.S., 70 V.P.P. 

17. (V-18) Vert. Otcil., Plate, (Pin 3) 
60 C.P.S., 105 V.P.P. 

18. (V-19) Vert. Output, Plate, ( Pin 9) 
60 C.P.S., 1500 V.P.P. 

Fig. 19. Waveforms 
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SECTION V 

TABLE OF REPLACEABLE PARTS 

To be assured of genuine Packard- Bell replacement parts, 
order by the Packard- Bell part number from your nearest 
Packard- Bell Service Department. Their addresses are listed 
below. 

City 

Los Angeles (home office) 

Alhambra 
Burbank 
Compton 
Culver City 
Denver 
El Paso 
Fresno 
Honolulu 
Oakland 
Phoenix 
Portland 
Riverside 
Salt Lake City 
San Diego 
San Francisco 
San Mateo 
Santa Ana 
Seattle 
Spokane 
Tacoma 

Address 

1101 So. Hope St. 

2221 West Valley Blvd. 
3007 Magnolia Blvd. 
14912 So. Atlantic Blvd. 
2405 So. La Cienega Blvd. 
1441 Ogden St. 
1515 Wyoming St. 
531 " P" St. 
1923 Kalakaua Ave. 
1009 Cypress St. 
228 E. Roosevelt St. 
326 N. W. 21st Ave. 
247 La Cadena Dr. 
624 So. State St. 
3069 El Cajon Blvd. 
1157 Post St. 
1037 No. Bayshore Blvd. 
1324 W. First St. 
2310 4th Ave. 
South 125 Stevens St. 
2327 So. Tacoma Ave. 

CAPACITORS 
Notes: ( 1) "GMV" means "capacities listed are Guaranteed 

Minimum Values over a range of from plus 10 de-
grees C. to plus 65 degrees C." 

(2) Unless otherwise specified, tolerances are: 
Electrolytic capacitors, + 50%, - 10% 
Paper capacitors, + 30%, — 10% 

(3) " NPO" denotes zero temperature coefficient. 

REFERENCE 
SYMBOL DESCRIPTION 

C-1 Ceramic, 2.2 mmf +.25 mmf, 
500 volt, NPO 
Ceramic, 4000 mmf GMV, 
500 volts 
Ceramic, 4000 mmf GMV, 
500 volts 
Capristor (consists of a 100 mmf 23970 
capacitor in parallel with a 22,000 
ohm resistor) 
Ceramic, 4000 mmf GMV, 
500 volt 
Ceramic, 4000 mmf GMV, dual, disc 23955 

500 volt 

C-2A 

C-2B 

C-3 

C-4A 

C-4B 

PACKARD-BELL 
PART NO. 

23969 

dual, disc 23955 

REFERENCE PACKARD-BELL 
SYMBOL DESCRIPTION PART NO. 

C-5 Ceramic, 10,000 mmf GMV, 500 volt, disc 23939 
C-6A Electrolytic, 5 mfd 75 volt 
C-6B Electrolytic, 100 mfd 15 volt!, 
C-6C Electrolytic, 25 mfd 25 volt quadruple 24069 

C-6D Electrolytic, 5 mfd 75 volt 
C-7 Ceramic, 470 mmf, 20%, 500 volt 
C-8 Paper, .003 mfd 600 volt 
C-9 Paper, .02 mfd 600 volt 
C-10 Paper, .02 mfd 600 volt 
C- 11A Electrolytic, 100 mfd 200 volt 
C- 11B Electrolytic, 40 mfd 450 volt triple 
C- 11C Electrolytic, 40 mfd 450 volt 

REFERENCE 
SYMBOL DESCRIPTION 

C-12 Paper, .02 mfd 600 volt 
C-13 Paper, .01 mfd 600 volt 
C-14 Electrolytic, 40 mfd 350 
C-15 Paper, . 1 mfd 200 volt 
C-16 Ceramic, 5000 mmf GMV, 500 volt, disc 
C- 17A Ceramic, 1500 mmf GMV, 

500 volt dual, disc 23954 
C- 17B Ceramic, 1500 mmf GMV, 

500 volt 
C- 18A Ceramic, 10,000 mmf GMV, 

500 volt 
C- 18B Ceramic, 10,000 mmf GMV, dual, disc 23962 

500 volt 
C- 19A Ceramic, 1500 mmf GMV, 

500 volt 
C- 19B Ceramic, 1500 mmf GMV, dual, disc 23954 

500 volt 
C-20 Ceramic, 10,000 mmf GMV, 400 volt, disc 23939 
C-21A Ceramic, 1500 mmf GMV, 

500 volt 
C-21B Ceramic, 1500 mmf GMV, f 

500 volt 
C-22 Paper, 1 mfd 100 volt 
C-23A Ceramic, 1500 mmf GMV, 

500 volt 
C-23B Ceramic, 1500 mmf GMV, 

500 volt 
C-24 Ceramic, 5000 mmf GMV, 500 volt, disc 
C-25 Ceramic, 5 mmf, 20%, 500 volt 
C-26 Ceramic, 10 mmf, 5% NPO, 500 volt 
C-27 Ceramic, 5000 mmf GMV, 500 volt, disc 
C-28 Paper, .05 mfd 200 volts 
C-29 Paper, . 1 mfd 600 volts 
C-30 Paper, .02 mfd 600 volts 
C-31 Ceramic, 1500 mmf, 20%, 500 volts 
C-32 Ceramic, 1500 mmf, 20%, 500 volt 
C-33 Ceramic, 1500 mmf, 20%, 500 volt 
C-34 Capristor (consists of a 5000 mmf 

capacitor in parallel with a 
470,000 ohm resistor) 

C-35 Paper, .05 mfd 600 volt 

23040 

23954 

23931 
23908 
23927 
23931 
23017 
23012 
23007 
23936 
23936 
23936 
23960 

23010 

REFERENCE PACKARD-BELL 
SYMBOL DESCRIPTION PART NO. 

C-36 Mica, 4000 mmf, 10%, 500 volt 23208 
C-37 Mica, 1200 mmf, 10%, 500 volt 23219 
C-38 Ceramic, 5000 mmf GMV, 500 volt, disc 23931 
C-39 Paper, .002 mfd, + 30%, —20%, 23002 

600 volt 
C-40 Ceramic, 270 mmf, 20%, 500 volt 23943 
C-41 Ceramic, 5000 mmf GMV, 500 volt, disc 23931 
C-42 Ceramic, 10,000 mmf GMV, 500 volt, disc 23939 
C-43 Paper, . 1 mfd 600 volt 23012 
C-44 Paper, .05 mfd 600 volt 23010 
C-45 Paper, .068 mfd, 10%, 400 volt 23041 
C-46 Ceramic, 500 mmf, + 50%, —20% 23959 

20,000 volt 
C-47 Paper, . 1 mfd 200 volt 23019 
C-48 Ceramic, 470 mmf, 20%, 1000 volt 23967 
C-49 Ceramic, 5000 mmf GMV, 500 volt, disc 23931 
C-50 Integrator Network 23951 

(see schematic diagram for components) 
C-51 Paper, .002 mfd, + 30%, — 20%, 23002 

600 volt 
C-52 Mica, 1200 mmf, 10%, 500 volt 23219 
C-53 Paper, .5 mfd 200 volt 23035 
C-54 Paper, .05 mfd 200 volt 23017 
C-55 Paper, .01 mfd 600 volt 23006 
C-56 Paper, .001 mfd, + 50%, —25%, 23001 

600 volt 
C-57 Paper, .01 mfd 600 volt 23006 
C-58 Paper, . 1 mfd 600 volt 23012 
C-59 Ceramic, 200 mmf, 10%, 2500 volt 23958 
C-60A Electrolytic, 100 mfd 200 volt 
C-60B Electrolytic, 40 mfd 450 volt triple 24095 
C-60C Electrolytic, 40 mfd 450 volt 
C-61 Electrolytic, 10 mfd 600 volt 24068 

.1 mfd, 600 volt, on 2721, 23012 
C-62 Paper 2723, 2724 

.05 mfd, 600 volt on 2722 23010 
C-63 Ceramic, 47 mmf, 10%, 2000 volt 23956 
C-64 Bakelite enclosed tubular, 23932 

.01 mfd 125 volts AC 
C-65 Bakelite enclosed tubular, 23932 

.01 mfd 125 volts AC 

RESISTORS 
Notes: ( 1) Resistors are 1/2 watt unless otherwise specified. 

(2) Tolerance is 10% unless otherwise specified. 

DESCRIPTION 
Composition, 120 ohms 

23916 Composition, 6800 ohms, 1 watt 
23016 Composition, 4700 ohms, 2 watt 
23007 Composition, 22,000 ohms 
23007 Composition, 120 ohms 

Composition, 1000 ohms 
24055 Composition, 22.000 ohms 

Composition, 33,000 ohms, 2 watt 
Composition, 470 ohms 

REFERENCE 
SYMBOL 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 

dual, disc 23954 

dual, disc 

CAPACITORS (Cont.) 

PACKARD-BELL 
PART NO. 

23007 
23006 
24063 
23019 
23931 

PACKARD-BELL 
PART NO. 

73014 
73235 
73433 
73041 
73014 
73025 
73041 
73443 
73021 

REFERENCE 
SYMBOL DESCRIPTION 

R-10 Composition, 10,000 ohms 
R-11 Composition, 10,000 ohms 
R-12 Composition, 22,000 ohms 
R-13 See "CONTROLS" 
R-14 Composition, 4.7 megohms, 20% 
R-15 Composition, 150,000 ohms 
R-16 Composition, 470 ohms, 2 watt 
R-17 Composition, 470,000 ohms, 20% 
R-18 Composition, 100,000 ohms, 20% 

PACKARD-BELL 
PART NO. 

73037 
73037 
73041 

73169 
73051 
73421 
73157 
73149 

l
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CHASSIS 2710,2720 

RESISTORS (Cont.! 

REFERENCE PACKARD-BELL 
SYMBOL DESCRIPTION PART NO. 

R-19 Composition, 270,000 ohms 73054 
R-20 See "CONTROLS" 
R-21 Composition, 33,000 ohms 
R-22 Composition, 10,000 ohms 
R-23 Composition, 120 ohms 
R-24 Composition, 82 ohms 
R-25 Composition, 120 ohms 
R-26 Composition, 10,000 ohms 
R-27 Composition, 100 ohms 
R-28 Composition, 150 ohms 
R-29 Composition, 120 ohms 
R-30 Composition, 3300 ohms 
R-31 Composition, 82 ohms 
R-32 Composition, 120 ohms 
R-33 Compositicn, 100 ohms 
R-34 Composition, 4700 ohms 
R-35 Composition, 180 ohms 
R-36 Composition, 100 ohms 
R-37 Composition, 2700 ohms 
R-38 Composition, 100 ohms 
R-39 Composition, 2700 ohms 
R-40 Composition, 22,000 ohms 
R-41 Composition, 470,000 ohms, 20% 
R-42 Composition, 470 ohms 
R-43 Composition, 3900 ohms, 2 watt 
R-44 Composition, 10,000 ohms 
R-45 Composition, 1 megohm, 20% 
R-46 Composition, 1 megohm, 20% 
R-47 Composition, 1 megohm, 20% 
R-48 See "CONTROLS" 
R-49 Composition, 4.7 megohms, 20% 
R-50 Composition, 1.5 megohm, 20% 
R-51 Composition, 3300 ohms 
R-52 Composition, 3300 ohms 
R-53 Composition, 2200 ohms 
R-54 Composition, 100,000 ohms 
R-55 Composition, 100,000 ohms 
R-56 Composition, 4.7 megohms, 20% 
R-57 Composition, 5600 ohms 
R-58 Composition, 100,000 ohms, 20% 
R-59 Composition, 1500 ohms 

73043 
73037 
73014 R-64 
73012 R-65 
73014 R-66 
73037 R-67 
73013 R-68 
73015 R-69 
73014 R-70 
73031 R-71 
73012 R-72 
73014 
73013 R-73 
73033 
73016 R-74 
73013 R-75 
73030 R-76 
73013 R-77 
73030 R-78 
73041 R-79 
73157 R-80 
73021 R-81 
73432 R-82 
73037 R-83 
73161 R-84 
73161 R-85 
73161 R-86 

R-87 
73169 R-88 
73163 R-89 
73031 R-90 
73031 R-91 
73029 R-92 
73049 R-93 
73049 R-94 
73169 R-95 
73034 R-96 
73149 R-97 
73027 

INDUCTANCES 

REFERENCE PACKARD-BELL 
SYMBOL DESCRIPTION PART NO. 

L-1 Adjustable, Sound I-F input coil, 4.5 Mc. 29053 
L-2 Adjustable, Sound I-F transformer, 4.5 Mc. 29541 
L-3 Afljustable, Ratio Detector transformer 29054 
L-4 Radio Frequency Choke 29551 
L-5 Tuner Coupling 29523 
L-6 Adjustable, 1st Pix I- F, 24.8 Mc. and Trop 29553 
L-7 Adjustable, 2nd Pix I- F, 21.25 Mc. and Trap 29554 
L-8 Adjustable, 3rd Pix I- F, 23.7 Mc. and Trap 29553 
L-9 Adjustable, 4th Pix I- F, 22.15 Mc. and Trap 29554 
L-10 Peaking Coil, 93 uh wound on 3900 29552 

ohm resistor 
L-11 Peaking Coil, 250 uh 29509 

REFERENCE 
SYMBOL DESCRIPTION 

R-60 Composition, 12,000 ohms 
R-61 Composition, 100,000 ohms, 1 watt 
R-62 Composition, 220,000 ohms, 20% 
R-63 Composition, 22,000 ohms 

See "CONTROLS" 
Composition, 180,000 ohms 
Composition, 470,000 ohms, 20% 
Wire wound, 500 ohms, 10 watt, 5% 
See "CONTROLS" 
Composition, 10,000 ohms, 2 watt 
Composition, 5600 ohms, 2 watt 
Composition, 3.3 ohms, 1 watt 
Composition, 1 megohm, 1 watt, 20%, 
type BTAV 
Composition, 1 
type BTAV 
Composition, 100,000 ohms, 20% 
Composition, 47,000 ohms 
Composition, 100,000 ohms, 20% 
Composition, 3300 ohms 
Composition, 100,000 ohms, 20% 
Composition, 47,000 ohms 
Composition, 27,000 ohms 
Composition, 68,000 ohms 
Composition, 470,000 ohms, 20% 
Composition, 150,000 ohms, 20% 
Composition, 22,000 ohms 
Composition, 12,000 ohms 
Composition, 100,000 ohms, 20% 
Composition, 1 megohm, 20% 
Composition, 150,000 ohms, 20% 
Composition, 2.2 megohms, 20% 
Composition, 820 ohms, 1 wqtt 
See "CONTROLS" 
Composition, 10 ohms, 1 watt 
Composition, 560 ohms 
Composition, 560 ohms 
Composition, 1000 ohms 
Composition, 100,000 ohms, 20% 
Composition, 1.5 megohms, 20% 

PACKARD-BELL 
PART NO. 

73038 
73249 
73153 
73041 

VARIABLE RESISTORS 
REFERENCE 
SYMBOL DESCRIPTION 

R- 13A Volume, 500,000 ohms 
R- 13B Contrast, 5000 ohms 
R-20A Brightness, 500,000 ohms 
R-20B Vertical Hold, 150,000 ohms 

CONTROLS 

PACKARD-BELL 
PART NO. 

R-48A Focus, 3 megohm t 
73052 R-48B Height, 3 megohm 
73157 R-64 Horizontal Drive, 150,000 ohms 
73616 R-68 Automatic Noise Inverter, 100 ohms 

R-91 Vertical Linearity, 5000 ohms 
73437 
73434 
73291 
73398 

megohm, 1 watt, 20%, 73398 

73149 
73045 
73149 
73031 
73149 
73045 
73042 
73047 
73157 
73151 
73041 
73038 
73149 
73161 
73151 
73165 
73224 

73201 
73022 
73022 
73025 
73149 
73163 

REFERENCE PACKARD-BELL 
SYMBOL DESCRIPTION PART NO. 

L-12 Adjustable, 4.5 Mc. Trap 29548 
L-13 Peaking Coil, 120 uh wound on 22,000 29506 

ohm resistor 
L-14 Peaking Coil, 36 uh 29520 
L-15 Peaking Coil, 93 uh 29507 
L-16 See "CONTROLS" 
L-17 See "CONTROLS" 
L-18 See "CONTROLS" 
L-19 Deflection Coils, (Yoke) 29542 
L-20 Filter Choke, 1 henry at 320 ma., 27005 

D.C. resistance 39 ohms 

DESCRIPTION 

Cabinet, Model 2721 (specify finish) 
Cabinet, Model 2722 (specify finish) 
Cabinet, Model 2723 Standard (specify finish) 
Cabinet, Model 2723 De Luxe (specify finish) 
Cabinet, Model 2724 (specify finish) 
Cord, AC power, 6 ft. 
Fuse, 1/4 ampere, 125 volt "Sb o Blo," 

Littelfuse catalog number 313.250 
Lamp T47 
Ion Trap 
Knob, Fine Tuning (specify cabinet finish) 
Knob, Volume Control (specify cabinet finish) 
Knob, Contrast Control (specify cabinet finish) 
Knob, Channel Selector (specify cabinet finish) 

Models 2721 and 2722 
Models 2723 (std and dlx) and 2724 

Escutcheon (specify cabinet finish) 
Radio Frequency Tuner 
Speaker: 

Models 2721, 2722, and 2723 DLX 
Models 2723 STD and 2724 

REFERENCE 
SYMBOL 

25850 

25848 

25847 

25839 
25846 
25845 

VARIABLE INDUCTANCES 
REFERENCE 
SYMBOL DESCRIPTION 

L-16 Horizontal Hold 
L-17 Horizontal Linearity 
L-18 Width 

TRANSFORMERS 

DESCRIPTION 

T-1 Audio Output, 5500 ohms to 3.2 ohms 
T-2 Horizontal Output 
T-3 Vertical Output 
T-4 Power 

Primary, 117 volts 
Sec. 1, 680 volts, C.T., 210 ma. 
Sec. 2, 6.3 volts, 9.35 amp. 
Sec. 3, 6.3 volts, 1.35 amp. 
Sec. 4, 5.0 volts, 3.0 amp. 

MISCELLANEOUS PARTS 

PACKARD-BELL 
PART NO. 

89436 
89438 
89434 
89043 

PACKARD-BELL 
PART NO. 

2721 
2722 
2723 STD 
2723 DLX 
2724 
32021 
45005 

54002 
28099 
52068 
52069-1 
52070 

52076-1 
52067-1 
41049 
10532 

83705 
83305 

PACKARD-BELL 
PART NO. 

29527 
29531 
29540 
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Fig. 1. Model 2921 

GENERAL INFORMATION 

DESCRIPTION OF MODELS: 

MODEL 2921, Fig. 1, is a console television- radio-phono-

graph with full length doors. A 21 inch rectangular picture 

tube is employed, and the record changer is a three speed 

V-M, model 950. Cabinet finishes are Mahogany, French 

Provincial, American Colonial, and Blonde Oak. 

MODEL 2922, Fig. 2, is a console television-radio-phono-
graph with full length doors. A 24 inch round metal picture 
tube is employed, and the record changer is a three speed 
Webster, model 114. Cabinet finishes are Mahogany, 
French Provincial, American Colonial, and Blonde Oak. 

DESCRIPTION OF CHASSIS: 

CHASSIS 2921, Figs. 8 and 9, is designed for horizontal 

mounting in the cabinet and mounts a 21 inch rectangular 

picture tube. 

SPECIFICATIONS   
TOP VIEW — TUBE LAYOUT. .   

TRIMMER LOCATIONS  

TROUBLESHOOTING  

VOLTAGE MEASUREMENTS . • 

WAVEFORMS .  

ait7rt: 

PAGE 
13 
16,17 
16,17 
19 

20 
23 

Fig. 2. Model 2922 

The tuner is mounted in such a manner that it need not be 

removed for servicing. Tube replacement in the tuner, how-

ever, will necessitate removal of the chassis from the cabinet. 

Chassis 2921 is used in Model 2921. 

CHASSIS 2922, Figs. 10 and 11, is the same electrically as 

the 2921 chassis, but is designed for vertical mpunting in 

the cabinet. It is used in Model 2922. 

SPECIFICATIONS: 

OVERALL DIMENSIONS: 

Height 

Width 

Depth 

Shipping Weight 

Model 2921 

37 in. 

38 in. 

25 in. 

220 lbs. 

Model 2922 

39 in. 

43 in. 

25 in. 

260 lbs. 

TELEVISION TUNING FREQUENCY RANGE: 

All 12 VHF television channels currently allocated in the 

United States, consisting of channels 2 thru 13, and covering 

frequencies from 54 to 88 Mc. and 174 to 216 Mc. 

Coil strips are available for UHF channels 14 thru 83. 

INTERMEDIATE FREQUENCIES: 

AM Radio: 455 Kc. 

Picture Carrier: 25.0 Mc. 

Sound Carrier: 20.5 Mc. 

lntercarrier Sound: 4.5 Mc. 

ELECTRICAL RATINGS: 

Line voltage, both models: 110-120 volts AC, 60 cycles per 

second. 

Power consumption, both models: 

TUBE COMPLEMENT: 

Reference 
Symbol Tube 

V-1 6BE6 
V-2 6BA6 
V-3 6AU6 

V-4 6CB6 

V-5 6AL5 
V-6 6AV6 
V-7 6V6-GT 

V-8 6CB6 
V-9 6CB6 

V-10 6CB6 
V-11 6CB6 
V- 12A 1/2 6A1.5 

V- 12B 1/2 6AL5 
V-13 6CB6 

V-14 6K6-GT 
V-15 12AU7 

V-16 6AL5 

Function 

Converter, AM Tuner 
I-F Amplifier, AM Tuner 

Sound I-F 
Driver 
Ratio Derertnr 
1st Audio Amplifier 

Audio Output 
1st Pix I-F 

2nd Pix I-F 
3rd Pix I-F 
4th Pix I-F 
Pix Detector 

D. C. Restorer 
1st Video Amplifier 
2nd Video Amplifier 

Sync Pulse Separator and 
Inverter 

Automatic Frequency Control 
Discriminator 

• 

PICTURE TUBE 
CUSHION ADJUSTMENTS 

TV 

Radio 

Phono 

190 watts 

80 watts 

80 watts 

LOUDSPEAKER DATA: 

Model 2921 Model 2922 

Type . . . Permanent Magnet Permanent Magnet 

Voice coil 
impedance at } 3.2 ohms 
400 cycles 

Size 10 in. 

6.0 ohms (two speakers 
used, 3 ohm voice coils 
connected in series). 

6 in. by 9 in. elliptical 

Magnet . 3.16 oz. Alnico V 2.15 oz. Alnico V 

FOCUS: 

Electrostatic. 

SWEEP DEFLECTION: 

Electromagnetic, 70 degree. 

V-17 6SN7-GT Horizontal Oscillator 

V-18 6J5 or Horizontal Discharge 

6J5-GT 

V-19 6AV5-GT or Horizontal Output 
6AU5-GT 

V-20 6AX4-GT Damper 

V-21 1B3-GT High Voltage Rectifier 

V-22 6AV6 Automatic Noise Inverter 

V-23 6AU6 Keyed Automatic Gain Control 

V-24 6J5 or Vertical Oscillator 
6J5GT 

6S4 Vertical Output 

5U4-G Low Voltage Rectifier 

V-25 

V-26 

V-27 

21FP4A Model 2921 Pix Tube 
24BP4 Model 2922 Pix Tube 

V-28 6607 R-F Amplifier 
Note: Early models using R-F Tuner 10531 

may use either a 6807 or a 6BK7.1 

Tube must be replaced with type re-

moved. 

V-29 6J6 Oscillator and Mixer 

DEFLECTION YOKE 
' ADJUSTMENTS 

CENTERING MAGNET 

ION TRAP 

Fig. 3. Picture Tube Yoke Assembly 
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MODELS 2921, Ch. 2921: 2922, Ch. 2922 

SECTION II 

INSTALLATION 

PICTURE TUBE ADJUSTMENTS: 
The following picture tube adjustments are to be checked 

upon installation or whenever the receiver is serviced. (See 
Fig. 3. Picture Tube Yoke Assembly.) 

1. Deflection Yoke. Loosen deflection yoke adjustment 
screw and rotate yoke so that raster is square with 
picture tube frame. Make certain yoke is positioned 
firmly against cone of tube. 

2. Ion Trap. Turn contrast control to minimum. Set bright-
ness control at approximately 90% clockwise and 
slowly slide ion trap backward and forward, at the 
same time rotating around neck of tube, until maxi-
mum brightness is obtained. 

Reset brightness control to just light tube. Turn con-
trast control clockwise to 90% of maximum and re-
adjust ion trap for peak brightness. 

3. Centering. The centering magnet is a dual ring mag-
net. The centering is dependent upon the relation of 
the rings to each other and the relation of both to 
the tube. The centering magnet is positioned almost 
against the deflection yoke, then the two sections 
rotated in relation to each other, and as a whole, 
until proper centering is obtained. This adjustment is 
quite stable and will need little attention unless its 
position is disturbed. 

NOTE: If centering magnet requires adjustment, repeat step 
2 above. 

REMOVING AND REPLACING 
PICTURE TUBE: 

CAUTION 

WEAR GOGGLES OR A MASK AND USE GLOVES 
TO HANDLE TUBE. DO NOT STRIKE OR SCRATCH 
TUBE OR SUBJECT IT TO MORE THAN MODERATE 
PRESSURE. 

NOTE: It is not necessary to remove the picture tube to 
clean the tube face. Simply remove three screws in front 
rail and remove safety glass. Clean glass and face of tube 
with window cleaning fluid on a soft cloth. 

In both models it is necessary to remove the chassis before 
removing the picture tube. 

The procedure on model 2921 is as follows: 

1. Disconnect power plug. 

2. Remove back. 

3. Remove chassis by removing control knobs on panel 
and four bolts on bottom of shelf. 

4. Remove picture tube socket. 

5. Remove ion trap and centering magnet. 
6. Disconnect high voltage lead from picture tube. 

7. Remove spring harness and unfasten band over top ot 
picture tube. 

8. Pull tube forward and out of yoke. 

The procedure on model 2922 is as follows: 

1. Disconnect power plug. 

2. Remove back. 

INSTRUCTIONS 

3. Remove picture tube socket, yoke plug, anode lead 
clip, and speaker plug. 

4. Remove chassis by removing the four mounting bolts, 
removing knobs from control panel, and sliding chassis 
out. 

5. Remove four bolts holding tube support platform. 

6. Slide picture tube and tube support platform out of 
the cabinet. 

7. Slide ion trap and centering magnet off neck of pic-
ture tube. 

8. Remove tube securing band, rubber band and mount-
ing ring. 

9. Replace the tube by reversing the above procedure. 
Shell should be flush against deflection yoke rubber 
cushions. 

OPERATING INSTRUCTIONS: 

TELEVISION OPERATION, BOTH MODELS: 

1. Turn receiver on and set SELECTOR to TV position. 

2. Allow for normal tube warm up. 

3. Rotate CHANNEL SELECTOR to desired television 
channel. 

4. Adjust FINE TUNING CONTROL for maximum picture 
quality. 

5. Adjust CONTRAST CONTROL for most pleasing pic-
ture. 

6. Adjust VOLUME CONTROL to desired level. 

WHEN SWITCHING FROM TELEVISION TO RADIO OR 
VICE VERSA, ALLOW FOR TUBE WARM UP PERIOD. 

RADIO OPERATION, BOTH MODELS: 

1. Turn receiver on and set SELECTOR to AM position. 

2. Allow for normal tube warm up. 

3. Adjust TUNING CONTROL to desired station. 

4. Adjust VOLUME and TONE CONTROLS to desired 
level. 

SPINDLE 

RECORD SUPPORT 

TURNTABLE 

OF ON Pli 

PIC!, L. , 

NLEC)LE 

- SELECTOR 
7•• 

SPEED CONTROL 

Fig. 4. V-M Record Changer 

BALLAST ARM 

AUTOMATIC INDEX 

SPINDLE 

-••••••••••••11. PICKUP ARM 

START, REJECT 
BUTTON 

1 
SPEED SELECTOR 

Fig. 5. Webster Record Chaster 

NEEDLE 
SELECTOR 

PHONOGRAPH OPERATION, MODEL 2921: 

(Model 2921 uses the V-M Model 950 three speed auto-
matic record changer, Fig. 4.) 

1. Turn receiver on and set SELECTOR to Phono position. 

2. Pull record support straight up and swing it to side 
until small pin on shaft drops into locating groove. 

3. Place records on spindle and lower to offset shelf. 
Hold records level and replace record support over 
spindle. Changer will play ten 12 inch records, twelve 
10 inch records, (standard or long playing), or twelve 
7 inch records. The 10 inch and 12 inch may be inter-
mixed if they are to be played at the same speed. 

4. Set speed control and needle selector to correspond 
with type of record being played. 

5. Turn on-off- reject button to "REJ." to start turntable 
and drop first record. Operation is now automatic; the 
changer will shut off after the last record has been 
played. 

6. To reject any record while playing, turn on-off-reject 
button to "REJ." 

REMOVING RECORDS, ( model 2921): 
1. Lift record support and swing it to side until small pin 

on shaft drops into locating groove. 

2. Lift stack straight up off spindle. 

MANUAL OPERATION, ( model 2921): 
1. With no records on turntable and record support in 

position on spindle, turn on-off-reject button and 
allow changer to go thru shut off cycle. 

2. Lift record support and swing it to side. Place record 
on turntable and return record support to position on 
spindle. 

3. Set speed control and needle selector to correspond 
with the type record being played. 

4. Start turntable and place needle on record. 

PHONOGRAPH OPERATION, MODEL 2922: 

(Model 2922 uses the Webster Model 114 three speed 
automatic record changer, Fig. 5.) 

1. Turn receiver on and set SELECTOR to Phono position. 

2. Lift the record ballast arm and swing it away from 
the spindle arid exert a slight downward pressure 
until it latches. 

3. Place up to a one inch stack of any one size of records 
on the spindle and swing the record ballast arm back 
to the spindle, allowing it to drop in position with the 
spindle in the hole. The automatic index finger will 
remain away from the record until the change cycle 
starts. It will then move in to feel the diameter of the 
record and automatically index the pickup arm to 
the proper playing position. 

4. Rotate needle selector to correspond with the type of 
the records to be played, "33-45" for 331/3 or 45 
R. P. M. records, "78" for 78 R. P. M. records. 

5. Move the speed selector lever to correspond with the 
speed of the records to be played. Push the START-
REJECT button to drop the first record. Hold button 
down until pickup arm moves. 

6. To reject any record while playing automatically, push 
the START- REJECT button. 

7. After the last record has been played, the turntable 
will shut off automatically and pickup arm will return 
to rest position. 

REMOVING RECORDS, ( model 2922): 

1 Set the speed selector to off. 

2. Lift and swing ballast arm away from spindle until it 
latches. 

3. Place the fingers of both hands under opposite sides 
of the bottom record. Do not apply pressure to the 
top, but keep thumbs free, lifting the entire stack of 
records up following the contour of the spindle. 

MANUAL OPERATION, ( model 2922): 

1. Lift the record ballast arm and swing it away from 
the spindle and exert a slight downward pressure until 
it latches. 

2. Place a record on the turntable and move the speed 
control lever to correspond with the record being 
played. 

3. Rotate needle selector to correspond with record being 
played. 

4. Place pickup arm on record, turntable will start auto-
matically. 

5. When record has been played, remove pickup arm to 
rest position, turntable will shut off automatically. 

IMPORTANT: ALWAYS MOVE SPEED SELECTOR TO "N" 
(NEUTRAL) POSITION WHEN RECORD PLAYER IS NOT 
IN USE. 

NON-OPERATING CONTROLS: 

GENERAL: 

The non-operating controls are located similarly on both 
models. Six of them are under the nameplate escutcheon on 
the front of the set. They are: 

ANI (automatic noise inverter) 
Vertical hold 
Brightness 
Vertical linearity 
Height 
Focus 
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To reach these controls open the spring doors on the escutch-
eon. 

There are four non-operating controls at the rear of the 
chassis. They are: 

Horizontal hold 
Horizontal drive 
Horizontal linearity 
Width 

All controls are marked. Read the following instructions 
before making any adjustments. 

ADJUSTMENT OF NON-OPERATING 
CONTROLS: 

The following adjustments should be made while observ-
ing a station test pattern. Allow receiver to warm up for ten 
minutes. 

Adjustment of FOCUS control and BRIGHTNESS control 
is self explanatory. 

Set HORIZONTAL HOLD to synchronize picture hori-
zontally. 

Set VERTICAL HOLD so that picture does not move up or 
down. 

GENERAL: 

Adjust HEIGHT and WIDTH controls in conjunction with 
VERTICAL LINEARITY and HORIZONTAL LINEARITY con-
trols to obtain symmetrical pattern of correct size. 

The automatic noise inverter (ANI) control MUST be ad-
justed at the location where the receiver is to be used. More-
over, it must be adjusted using the weakest signal that will 
be received. The procedure is as follows: 

1. Rotate the ANI control to its extreme counterclock-
wise position. 

2. Advance the control clockwise until the picture begins 
to distort. 

3. Return the control counterclockwise slightly beyond 
where the distortion disappears. 

4. Check all channels for picture stability. If adjustment 
has not been made on the weakest signal, synchroni-
zation may be lost on another channel. 

The HORIZONTAL DRIVE control is adjusted by rotating it 
clockwise until a bright vertical bar appears, causing picture 
compression. Then the control is rotated counterclockwise 
until the compression just disappears. 

SECTION III 

ALIGNMENT PROCEDURE 

It is important that the service technician read and adhere 
to the alignment instructions in this section. This point cannot 
be stressed too strongly, especially in the case of the picture 
I-F alignment. 

Many service technicians have been accustomed to align-
ing the picture I-F response curve on the oscilloscope alone. 
This procedure is not recommended because it is actually 
quite possible to get what appears to be an acceptable 
curve and still be lacking in horizontal resolution. 

Instead, the spot frequency alignment outlined below 
should be followed. 

It will be noted that in the following procedure the sweep 
generator is fed in through the antenna terminals. This being 
the case, the output impedance of the generator must match 
the 300 ohm input impedance of the set. A matching network 
may be devised to accomplish this. At the factory a Sylvania 
type 500 sweep generator was used. This generator has an 
output impedance of 75 ohms. The network used to match 
this particular impedance to the set is shown in Fig. 6. For a 
generator with 50 ohms impedance, use 56 ohms for the 
shunt resistor, and 130 ohms for each of the series resistors. 

Also in step 12 it is directed that the generator be loosely 
coupled to the converter tube. This is done by disconnecting 
the tube shield from ground and connecting the generator 
between the shield and ground. 

Test point locations are shown on the schematic diagram, 
Fig. 20, and on the chassis illustrations, Figs. 8, 9, 10, and 11. 

Fig. 6. Impedance Matching Network 

Allow the set to warm up for 10 minutes before alignment. 

PICTURE I-F ALIGNMENT: 

1. Remove ANI tube, 6AV6 (V-22). 

2. Connect a 3 volt battery between point "A" and ground, 
with the negative lead to point "A." 

3. Connect a vacuum tube voltmeter between points "B" 
and "C." 

4. Connect signal generator between ground and first I-F 
grid, (V-8, pin 1), through a .001 mfd capacitor. Set out-
put at maximum. 

NOTE Forly models have traps on 1st and 2nd I- F's only. 
These are tuned to 26.5 Mc. and 20.5 Mc. respec-
tively. Alignment procedure is as described in steps 
6 and 7 below, using 26.5 Mc. instead of 26.25 Mc. 
Steps 5 through 12 are listed in tabular form. 

Step 

5. 

6. 

Signal 
Generator 
Frequency 

18.75 Mc. 

26.25 Mc. 
and 

7. 20.50 Mc. 

8. 22.15 Mc. 
(Adjust generator output for 
2.5 to 3 volt VTVM reading 
for steps 8 thru 12.) 

9. 23.70 Mc. 

10. 21.25 Mc. 

11. 24.80 Mc. 

Adjust For 

S-32B Minimum 

S-31B 
S-29B Minimum 

S-30B Minimum 

S-32A Maximum 

S-31A 

S-30A 

S-29A 

Maximum 

Maxim urn 

Maxim urn 

REPEAT STEPS 5 THROUGH 11 

Disconnect signal generator from I-F grid and 
loosely couple it to converter tube, V-29. See 
general instructions, this section. 

12. 21.05 Mc. S-12 Maximum 
(on R-F tuner) 

13. Disconnect VTVM and 3 volt battery. 

14. Connect oscilloscope to point "B," using a 22,000 ohm 
isolating resistor in series with the scope probe. Connect 
an electrolytic capacitor, 5 mfd., 50 volt, between point 
"J" and ground, the negative lead going to point "J." 
The capacitor should previously have been checked 

for leakage. There should be no drop in A.G.C. voltage 
when the capacitor is connected. 

15. Connect sweep generator to antenna terminals through 
an impedance matching network. (See preceding gen-
eral instructions.) 

16. Rotate tuner to a low frequency channel, say channel 3, 
and set sweep generator to center frequency of channel 
used (63 Mc. for channel 3). With a sweep width of 10 
Mc., adjust generator output to develop approximately 
4 volts of A.G.C. 

17. With signal generator loosely coupled to converter 
tube, adjust output to provide the markers shown on the 
response curve, Fig. 7. Check the position of the 
markers one at a time. 

18. Observe the waveform obtained on the oscilloscope, 
and compare it with the waveform shown in Fig. 7. 
If the spot frequency alignment has been carefully 
done, the comparlson will be favorable. However, slight 
retouching of the I-F adjustments may be required. It 
should not be necessary to change any adjustment ap-
preciably. The markers should be located as follows: 

The 20.5 Mc., the 26.25 Mc. and the 18.75 Mc. 
markers at minimum response. 

The 25.0 Mc. marker at 50 % response. 

The 21.55 Mc. marker at 100 % response. 

¿'6.25 MC 
1 

20.5 MC. 
SOUND 

CA R,QIER 

/8.75 MC. 

25.0 MC 

P/C TORE 

CARRIER 

50% 

2/ 55 MC 

Fig. 7. I-F Response Curve 

ALIGNMENT OF 4.5 Mc. TRAP: 

1. Remove Pix Detector-D.C. Restorer tube, 6AL5 (V-12). 

2. Connect signal generator between point "B" and 
ground thru a .001 mfd. isolating capacitor. 

3. Turn contrast control to maximum. 

4. Connect a R-F VTVM to point "D." If an R-F vacuum 
tube voltmeter is not available, connect a germanium 
diode crystal in series with the positive probe of a con-
ventional VTVM. 

5. Set signal generator to 4.5 Mc., exactly, with the output 
at one volt or more. 

6. Adjust trap, S-33, for minimum VTVM reading. 
Note: If signal generator is not capable of one volt output, 
it will be necessary to adjust the trap by visual means. To 
do this, observe the picture and adjust the trap to eliminate 
the 4.5 Mc. beat. 

SOUND I-F AND RATIO DETECTOR 
ALIGNMENT: 

1. Connect signal generator between point "B" and 
ground. 

2. Connect VTVM between points "E" and "F." 

3. With generator frequency at 4.5 Mc., adjust S-7, S-8, 
and S-9 for maximum output. 

4. Connect VTVM between point "G" and ground. 

5. With generator at 4.5 Mc., adjust Ratio Detector pri-
mary, S-10, for maximum output. A positive voltage will 
be noted. 

6. Connect VTVM between points "G" and " H." 

7. Adjust Ratio Detector secondary, S-11, for zero between 
positive and negative peaks. 
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MODEL 2921, Ch. 2921 

THIS CHASSIS IS USED 
ON MODEL 2921 

S-34 

YOKE 

V-18 

V-20 

V-28 

V-23 V-21 

LIST OF ADJUSTMENTS: 
Reference 
Symbol 

S-1 
S-2 
S-3 
S-4 
S-5 
S-6 
S-7 
S-8 
S-9 
S-10 
S-11 
S-12 
S-13 
S-14 

Description 

Antenna Trimmer, AM Tuner 
Oscillator Trimmer, AM Tuner 
1st I-F Primary, AM Tuner 
1st I-F Secondary, AM Tuner 

455 Kc. 2nd I-F Primary, AM Tuner 
2nd I-F Secondary, AM Tuner 
Intercarrier Sound, 4.5 Mc. 
Sound I-F Primary, 4.5 Mc. 
Sound I-F Secondary, 4.5 Mc. 
Ratio Detector Primary 
Ratio Detector Secondary 
Converter I-F, in R-F tuner 
Mixer, in R-F tuner 
R-F, in R-F tuner 

Reference 
Symbol Description 

S-15 Antenna, in R-F tuner 
S-16 Oscillator trimmer, in 10531 tuner only 
S-17 thru S-28 Oscillator slugs for the 12 channels 
S-29A 1st Picture I-F, 24.8 Mc. 
S-29B 
S-30A 
S-30B 
S-31A 
S-3 1B 
S-32A 
S-32B 
S-33 
S-34 
S-35 
S-36 

Trap, 26.25 Mc. 
2nd Picture I-F, 21.25 Mc 
Trap, 20.5 Mc. 
3rd Picture I- F, 23.7 Mc. 
Trap, 26.25 Mc. 
4th Picture I- F, 22.15 Mc. 
Trap, 18.75 Mc. 
Trap, 4.5 Mc. 
Horizontal Hold 
Horizontal Linearity 
Width 

V-16 V-26 V-14 S-29 A 

110 

V-22 V-:4 S-11 V-7 S-9 V-6 

Fig. 8. Chassis 2921 Top View 

V-29 

V-8 

V-9 

S-30 A 

V-10 

S-31 

S-4 

V-11 

S-32 A 

S-5 

V-12 

S-7 

V-3 

V-5 

S-31 B 

S-2 

S-1 

S-3 

S-6 

S-29 B POINT "D" 

POINT "H" POINT "G" POINT "F" POINT "E" 

Fig. 9. Chassis 2921, Bottom View 

POINT "A" 

S-33 

POINT "C" 

POINT " B" 

POINT "J" 

HORIZONTAL 

DRIVE 

S-35 

S-36 
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THIS CHASSIS IS USED 
ON MODEL 2922 

V-24 

V-25 

V-17 

YOKE 

LIST OF ADJUSTMENTS: 

Reference 
Symbol 

S-1 
S-2 
S-3 
S-4 
S-5 
S-6 
S-7 
S-8 
S-9 
S-10 
S-11 
S-12 
S-13 
S-14 

Description 

Antenna Trimmer, AM Tuner 
Oscillator Trimmer, AM Tuner 
1st I-F Primary, AM Tuner 
1st I-F Secondary, AM Tuner 
2nd I-F Primary, AM Tuner 
2nd I-F Secondary, AM Tuner 
Intercarrier Sound, 4.5 Mc. 
Sound I-F Primary, 4.5 Mc. 
Sound I-F Secondary, 4.5 Mc. 
Ratio Detector Primary 
Ratio Detector Secondary 
Converter I-F, in R-F tuner 
Mixer, in R-F tuner 
R-F, in R-F tuner 

455 Kc. 

Reference 
Symbol 

S-15 
S-16 
S-17 thru S-28 
S-29A 
S-29B 
S-30A 
S-30B 
S-3 1A 
S-31B 
S-32A 
S-32B 
S-33 
S-34 
S-35 
S-36 

Description 

Antenna, in R-F tuner 
Oscillator trimmer, in 10531 tuner only 
Oscillator slugs for the 12 channels 
1st Picture I- F, 24.8 Mc. 
Trap, 26.25 Mc. 
2nd Picture I- F, 21.25 Mc. 
Trap, 20.5 Mc. 
3rd Picture I- F, 23.7 Mc. 
Trap, 26.25 Mc. 
4th Picture I- F, 22.15 Mc. 
Trap, 18.75 Mc. 
Trap, 4.5 Mc. 
Horizontal Hold 
Horizontal Linearity 
Width 

V-26 V-16 V-14 V-8 V-28 

a 

V-6 V-7 V-13 V-22 V-4 

Fig. 10. Chassis 2922, Top View 

V-29 S-29 A 

V-9 

5-30 A 

V-10 

S-31 A 

S-4 

V-11 

S-32 A 

V-12 

S-7 

V-3 

S-9 

V-5 

S-11 

S-32 B 

POINT "B" 

POINT "H" 

5-30 B S-29 B 

POINT "F" POINT "E" 

POINT " D" 

Fig. 11. Chassis 2922, Bottom View 

S-33 

POINT "C" 

S-34 

HORIZONTAL 
DRIVE 

S-35 

S-36 
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MODELS 2921, Ch. 2921; 2922, Ch. 2922 
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RADIO FREQUENCY TUNER: 

The radio frequency tuner used is the "Standard Cascode 
Tuner" manufactured by Standard Coil Products Inc. for 
Packard-Bell Co. Most models use tuner 10532 (Packard- Bell 
part number), but early models incorporated tuner 10531. 
Schematics of both are shown, Figs. 17 and 18. 

The 10531 tuner uses a 6BK7 or a 6BQ7 tube as an R-F 
amplifier, but these tubes are not interchangeable. A tube 
must be replaced by the type that is removed. 

The 10532 tuner has an improved circuit designed for use 
with the 6BQ7 tube only as the R-F amplifier. 

Special Note: Some 10532 tuners are supplied with a 6BQ7A or a 

6827. These tubes are interchangeable with the usual 6BQ7. 

UHF OPERATION: 
UHF coil strips for the radio frequency tuner will be avail-

able through Packard- Bell Factory Service Departments for 
channels 14 through 83. When requesting strips specify the 
tuner part number. Tuner 10531 uses "K" strips and tuner 
10532 uses "Q" strips. These strips are not interchangeable. 
No tuner adjustment is needed after strip installation ex-

cept normal oscillator slug adjustment. 

D. C. RESISTANCE MEASUREMENTS, 
AM RADIO: 
1st I- F Transformer, AM Radio 

Primary (terminals 2 & 3) 
Secondary (terminals 1 & 4) 

2nd I-F Transformer, AM Radio 
Primary (terminals 2 & 3) 
Secondary (terminals 1 & 4) 

Oscillator Coil, AM Radio 
Start to ground 
Tap to ground 

ALIGNMENT OF AM RADIO: 

The alignment of the AM radio consists of the steps shown 
in the following chart. Use the smallest possible input signal 
in each case. Connect the output meter to the speaker voice 
coil. 

Refer to Figs. 8, 9, 10, and 11 for location of adjustments 
and test points. 

14.9 ohms 
14.9 ohms 

16.5 ohms 
11.5 ohms 

5.5 ohms 
.65 ohms 

Step 
Connect Oscillator 

thru a .07 ml d. 
capacitor to: 

Oscillator 
Setting 

Pointer 
Setting 

, 

Adjust 

1. V-1 grid ( pin 7) 
and ground 

455 Kc. 540 Kc. 

, 

S-3, S-4, 
S-5 and S-6 
for max. output 

2. 

---. 

Test loop* 1620 Kc. 1620 Kc. 
S-2 for max. 
output 

3. Test loop* 1500 Kc. 1500 Kc. 
S-1 for max. 
output 

4. Test loop* 600 Kc. 

*Two or three turns of wire approxi-
mately 10 inches in diameter placed 
about two feet from receiver, 

600 Kc. Move sleeve on 
which ferroloop 
is wound for 
maximum out-
put. On some 
models a seg-
ment of the coil 
is movable. 

Repeat step 3 and 4 several times to insure perfect tracking. 

ANTENNA 

R-F AM/ 
CONV, 05C. 

2 TUBES 
65Q7, 66 

INTERCARRIER SouND, 
RATIO DETECTOR 

3 TU8E5 
6,906,6C86, GALS 

AUDIO AMP 

2 TUBES 
EA V6 

6v6 - GT 

PNe /-F AMP 
4 TUBES 

6C86, 6C86, 

6C86, 6C86 

H.V SUPPLY 
2 TUBES 

/83 - 677 

6/1.4,4 -Gr 

eEVED A.G.C. 

/ TUBE 

6Au6 

Po( DETECTOR 
TUBE 

6AL5 

A.N 

/ TUBE 
6A VG 

 ISPKR 

VIDEO AMP 
2 TUBES 
6CB6 

6/<-6 - Gr 

D.0 REST 
»TUBE 

6AL5 

A 

AFC — NOR/z. 
DEFLECT/ON 
4 ruses 

EAL.5, 65N7-GT 

6J5,6Au.5-Gr 

SYNC SEP SYNC AMP 
Tu8E /ZAu? 

L V SUPPLY 
TUBE 

5U4- G 

VERT SWEEP 
cieCu/T 
TUBES 

EJ5, 654 

PICTURE TUBE 

Fig. 12. Block Circuit Diagram, TV Section 

HIGH VOLTAGE WARNING 
The picture tube second anode voltage is ap-
proximately 15,500 volts. Only personnel 
familiar with high voltage handling procedure 
should undertake servicing the chassis after it 
has been removed from the cabinet. DO NOT, 
AT ANY TIME, WORK ON THE CHASSIS WITH 
THE HIGH VOLTAGE CAGE COVER REMOVED 
AND THE RECEIVER CURRENT ON. 
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SECTION IV 

SPECIAL SERVICING INFORMATION 

BLOCK CIRCUIT DIAGRAM: 
The block circuit diagram shown in Fig. 12 will enable 

service personnel to trace the signal through the receiver in 
a logical manner. 

PRODUCTION MODIFICATIONS: 
The following production modifications were made since 

the publication of "Preliminary Service Data" concerning 
these models. They are mentioned here in order to explain 
any variation between the schematic diagram and the re-
ceiver being serviced. THE REASON FOR THE CHANGE IS 
SHOWN IN CAPITAL LETTERS. 

1. EASE IN ASSEMBLY. Capacitor C-10, 100 mmf, and 
R-11, 22,000 ohms, are now combined into one unit 
called a "capristor". The Packard- Bell part number of 
the capristor is 23970. 

2. IMPROVED PERFORMANCE. The front end tuner, Pack-
ard-Bell number 10531, has been replaced with tuner 
10532. 

3. SUPPRESSION OF ADJACENT-CHANNEL INTERFER-
ENCE. All four picture I-F transformers have been 
changed to a new type embodying adjacent-channel 
traps on each. In making this change, R-35 was 
changed from 8200 ohms to 10,000 ohms and resistor 
R-43 from 5600 ohms to 4700 ohms. 

LOCATING TROUBLE BY PICTURE 

TUBE OBSERVATION: 
A large proportion of circuit failures may be isolated by 

observing certain characteristics present in the picture. Listed 
below are a number of possible picture faults- and their 
probable cause. 

NO RASTER ON PICTURE TUBE 

1. Incorrect adjustment of ion trap magnet. 

2. V-18, V-20, V-21, V-26 defective; check voltages and 
associated components. 

3. V-17 defective, (no horizontal drive); change tube, then 
check voltages and associated components. 

4. Check horizontal sweep wave-forms. 

5. No high voltage; check transformer T-2 for defects. 

6. Blown fuse; if fuse continues to blow out, check for short 
in B boost voltage. 

7. Defective picture tube or picture tube socket. 

RASTER BUT NO SOUND OR PICTURE 
1. Tuner defective. 

2. V-23 defective, check A. G. C. voltage. 

3. V-7 defective. 

SOUND AND RASTER BUT NO PICTURE 
1. V-13 or V-14 may be defective; change V-13, check 

voltages; if trouble does not disappear, change V-14 
and check voltages. 

2. Check video wave-forms. 

PICTURE STABLE BUT POOR RESOLUTION 

OR DEFINITION 
1. V-13 or V-14 may be defective. Change tubes succes-

sively, then check voltages and associated components. 

2. Check centering magnet and ion trap for proper adjust-
ment. 

3. R-F or I-F circuit may be improperly aligned. 

4. Video peaking coils may be open or shorted. 

WEAK RASTER 
1. Low B plus or line voltage. 
2. V-26 may be defective; change tube then check volt-

ages. 
3. V-18, V-20, V-21 defective; change tubes, then check 

voltages and associated components. 
4. Power transformer T-4 may be defective. Check plate 

winding. 
5. Filter capacitors may be defective. Check C-20B, C-20C, 

C-69B, and C-69C. 

PICTURE NOT STABLE 
1. If regular sections of the left picture are displaced, V-18 
may be defective; check voltages. 

2. Check for loose connections or noise. 

PICTURE WILL NOT HOLD HORIZONTAL 
SYNC. 

1. Horizontal hold control out of adjustment. See non-
operating controls on page 14. 

2. V-17 defective; change tube, then check voltages and 
associated components. 

3. Check horizontal sweep circuit wave-forms. 
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Fig. 13. Tube Location Chart, Chassis 2921, Bottom View 
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POOR VERTICAL LINEARITY 

1. Incorrect adjustment of vertical linearity control. See 
non-operating controls on page 7. 

2. Vertical output transformer defective, (T-3). 

NO HORIZONTAL DEFLECTION 

1. Horizontal deflection coil L-22B open. 

NO VERTICAL DEFLECTION 

1. V-25 defective; change tube, then check voltages and 
associated components. 

2. Vertical deflection coil L-22A open. 

INSUFFICIENT WIDTH 

1. V-26 defective; change tube, then check for adequate 
B plus voltage. 

2. Power transformer T-4 may be defective; check plate 
winding. 

3. V-18, V-21 defective; change tubes, then check voltages. 

4. Defective horizontal output transformer T-2. 

5. Check horizontal sweep wave-forms. 

NON-SYMMETRICAL RASTER 

I. Check centering magnet and ion trap adjustments. 

2. Yoke assembly may be defective. 

3. Check vertical linearity and height adjustments. 

PICTURE BUT NO SOUND 

1. V-3, V-4, V-5, V-6, or V-7 defective; change tubes, then 
check voltages and associated components. 

2. Audio output transformer T-1 open. 

3. Speaker voice coil open. 

CRITICAL LEAD DRESS: 
In the event parts are replaced, refer to the appropriate 

chassis illustration, Fig. 8, 9, 10, or 11, for proper placement 
and lead dress. Particular attention should be given the 
following: 

1. Do not displace components in the picture I-F circuit. If 
it is necessary to replace components in this section, the 
alignment should be checked following the changes. 

2. Dress high voltage leads up and away from the chassis. 

3. If parts are replaced in the high voltage section, solder 
joints must be rounded and free from sharp corners. 

4. The lead from the ANI control, R-77, should be dressed 
away from the 4.5 Mc. trap, S-33. 

5. The lead from the center tap of the height control, 
R- 57B, should be dressed away from the tone control, 
R-20. 

SOCKET VOLTAGES: 
The socket voltages shown were measured on a typical 

chassis, under the following conditions: 

1. No signal. 

2. Line voltage, 117 volts. 

3. Volume and contrast controls set at minimum, other 
controls at normal operating position. 

4. D.C. voltages measured with a vacuum tube voltmeter. 

5. A.C. voltages measured with a 1000 ohms per volt 
meter. 

6. Voltages measured with respect to ground with the 
exception of those on V-3, V-4, V-7, and V-23. Voltages 
on these tubes were measured with respect to the 
cathode of V-7, which itself is 117 volts above ground. 

NOTE: Some voltage readings are subject to a variation 
depending upon the setting of related controls. Thus the 
voltages on the vertical oscillator tube V-24 depend on the 
setting of the vertical hold control and the height control. 
Likewise the voltages on V-25 are varied by R-100. 

All figures given below show the approximate magnitude 
of the reading to be expected, rather than the exact voltage. 

Tube location is shown on Figs. 13 and 14, which are dia-
grams of the bottom view of each chassis. 

SOCKET VOLTAGES, SWITCH IN 
"TV" POSITION 

V-1, 6BE6, A.M. Converter 
Not used in TV reception 

V-2, 6BA6, A.M. I-F Amp. 
Not used in TV reception 

V-3, 64.V6, Sound IF* 

Pin Element 
1 Grid 1 
2 Grid 3 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Cathode 

V-4, 6CB6, Driver* 

Pin Element 
1 Grid 1 
2 Cathode 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Grid 3 

Voltage 
o 
o 
o 
6.3 AC 

135 
135 
1 4 

Voltage 
2.9 
3.6 
o 
6.3 AC 

52 
52 
3.2 

V-5, 6AL5, Ratio Detector 

Pin Element 
1 Cathode 1 
2 Plate 2 
3 Heater 
4 Heater 
5 Cathode 2 
6 Shield 
7 Plate 1 

Voltage 
9.5 

6.3 AC 
6.2 
o 
4.3 

V-6, 6AV6, 1 st Audio 

Pin Element 
1 Grid 
2 Cathode 
3 Heater 
4 Heater 
5 Diode Plate 
6 Diode Plate, not used 
7 Plate 110 

Voltage 
—.56 

V-7, 6V6-GT, Audio 
Output* 

Pin Element 
1 No connection 
2 Heater 
3 Plate 
4 Grid 2 
5 Grid 1 
6 No connection 
7 Heater 
8 Cathode 

o 
6.3 AC 
o 

Voltage 

6.3 AC 
160 
177 
—5.5 

o 
o 

V-8, 6C86, 1st Pix I-F 

Pin Element 
1 Grid 1 
2 Cathode 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Grid 3 

Voltage 
—.3 
1.05 
o 
6.3 AC 

109 
109 
o 

V-9, 6CB6, 2nd Pix I-F 

Pin Element 
1 Grid 1 
2 Cathode 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Grid 3 

*Voltages taken with respect to cathode of V-7; 
see paragraph 6 at beginning of this section. 

Voltage 
—.3 
1.25 
o 
6.3 AC 

110 
110 
o 

V-10, 6CB6, 3rd Pix I-F 

Pin Element 
1 Grid 1 
2 Cathode 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Grid 3 

Voltage 
—.3 
1.05 
o 
6.3 AC 

113 
113 
o 

V-1 1, 6CB6, 4th Pix I-F 

Pin Element 
1 Grid 1 
2 Cathode 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Grid 3 

Voltage 
o 
2.0 
o 
6.3 AC 

117 
117 
o 

V-12, (A & B), 6AL5 
Pix Detector and 
D. C. Restorer 

Pin Element Voltage 
1 Cathode 1 11 
2 Plate 2 
3 Heater 
4 Heater 6.3 AC 
5 Cathode 2 5.6 
6 Shield 
7 Plate 1 9.8 

o 
o 

V-13, 6CB6, 1 st Video 

Pin Element 
1 Grid 1 
2 Cathode 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Grid 3 

Voltage 
9.8 
12.0 
o 
6.3 AC 

95 
117 
o 

V-1 4, 6K6-GT, 2nd Video 

Pin Element Voltage 
1 No connection 
2 Heater 
3 Plate 320 
4 Grid 2 117 
5 Grid 1 
6 No connection 
7 Heater 6.3 AC 
8 Cathode 14 
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V-15, 12AU7, Sync. 
Amplifier 

Pin Element 
1 Plate 2 
2 Grid 2 
3 Cathode 2 
4 Heater 
5 Heater 
6 Plate 1 
7 Grid 1 
8 Cathode 1 
9 Heater Tap 

Voltage 
13.5 
—3.5 
o 
o 
o 

76 
13.5 
13.5 
6.3 AC 

V-16, 6AL5, A. F. C., 
Discriminator 

Pin Element 
1 Cathode 1 
2 Plate 2 
3 Heater 
4 Heater 
5 Cathode 2 
6 Shield 
7 Plate 1 

Voltage 

o 
6.3 AC 
6 
o 

—4.2 

V- 1 7, 65N7-GT, Horiz. Osc. 

Pin Element 
1 Grid 2 
2 Plate 2 
3 Cathode 2 
4 Grid 1 
5 Plate 1 
6 Cathode 1 
7 Heater 
8 Heater 

Voltage 
—1 
110 
13 
1 

300 
13 
o 
6.3 AC 

V-1 8, 6J5 or 6J5-GT, 
Horiz. Discharge 

Pin Element 
1 Shell in 615 

No connection 
in 615-GT 

2 Heater 
3 Plate 
4 No connection 
5 Grid 
6 No connection 
7 Heater 
8 Cathode 

Voltage 
o 

o 
165 

--21 

6.3 AC 
o 

V- 1 9, 6AV5-GT or 
6AU5-GT, Horiz. Output 

Pin Element 
1 Grid 1 
2 Heater 
3 Cathode, Grid 3 
4 No connection 
5 Plate 
6 No connection 
7 Heater 

Grid 2 8 

Voltage 
4.8 
o 
62 

5 Kv. pulse 

6.3 AC 
240 

V-20, 6AX4-GT, Damper 

Pin Element 
1 No connection 
2 No connection 
3 Cathode 
4 No connection 
5 Plate 
6 No connection 
7 Heater 

Heater 8 

Voltage 

580 

330 

V-21, 1B3-GT, N.V. 
Rectifier 

o 
6.3 AC 

15,500 volts between pin 2 and 
ground 

V-22, 6AV6, Automatic 
Noise Inverter 

Pin Element 
1 Grid 
2 Cathode 
3 Heater 
4 Heater 
5 Diode Plate, not used 
6 Diode Plate, not used 
7 Plate 116 

Pin 
1 
2 
3 
4 
5 
6 
7 

Voltage 
—.3 
9.8 
o 
6.3 AC 

V-23, 6AU6, Keyed Auto-
matic Gain Control* 

Element 
Grid 1 
Grid 3 
Heater 
Heater 
Plate 
Grid 2 
Cathode 

Voltage 
—22 
o 
o 
6.3 AC 

—115 
210 
o 

*Voltages taken with respect to cathode of V-7; 
see paragraph 6 at beginning of this section. 

V-24, 6J5 or 6J5-GT, 
Vertical Oscillator 

Pin Element 
1 Shell in 615 

No connection 
in 615-GT 

2 Heater 
3 Plate 150 
4 No connection 
5 Grid —8 
6 No connection 
7 Heater 6.3 AC 
8 Cathode 13.5 

Voltage 
o 

o 

V-25, 654, Vertical Output 

Pin Element 
1 Internal connection 
2 Cathode 
3 Grid 
4 Heater 
5 Heater 
6 Grid (same as 3) 
7 Internal connection 
8 Internal connection 
9 Plate 

V-26, 5U4-G, L. V. 
Rectifier 

Pin Element 
1 No connection 
2 Filament 
3 No connection 
4 Plate 
5 No connection 
6 Plate 
7 No connection 
8 Filament 

Voltage 

29 
o 
o 
6.3 AC 
o 

500 

Voltage 

5 AC, 340 DC 

350 AC 

350 AC 

5 AC, 340 DC 

SOCKET VOLTAGES, SWITCH IN 
"RADIO" OR "PHONO" POSITION: 

V-1, 6BE6, A.M. Converter 

Pin Element Voltage 
(radio or phono) 

1 Grid 1 
2 Cathode, Grid 5 
3 Heater 
4 Heater 
5 Plate 
6 Grids 2 & 4 
7 Grid 3 

—3.5 
o 
o 
6.3 AC 

90 
90 
—.8 

V-2, 68146, A.M. I-F 
Amplifier 

Pin Element Voltage 
(radio or phono) 

—.8 
o 

1 Grid 1 
2 Grid 3 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Cathode 

o 
6.3 AC 

95 
95 

V-6, 6AV6, A. M. Detector 
and Amplifier 

Pin Element Voltage 
(radio or phono) 

1 Grid —.56 
2 Cathode 
3 Heater 
4 Heater 
5 Diode plate 
6 Diode plate, not used 
7 Plate 110 

o 
O 
6.3 AC 

V-7, 6V6-GT, Audio 
Output* 

Pin Element 
Voltage Voltage 
(Radio) (Phono) 

No connection 
2 Heater 0 
3 Plate 220 225 
4 Grid 2 240 245 
5 Grid 1 —14.5 — 16 
6 No connection 
7 Heater 6.3 AC 
8 Cathode 0 

o 

6.3 AC 
o 

*Voltages taken with respect to cathode of V-7; 
see paragraph 6 at beginning of this section. 
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S-17 THRU S-28 

S-15 

Fig. 15. R-F Tuner 10531 
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•  

Fig. 16. R-F Tuner 10532 
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1. (V-13) 1st Video, Grid, (Pin 1), 60 

C.P.S., 2.5 V.P.P. 

2. (V-13) 1st Video, Plate, ( Pin 5) 60 
C.P.S., 24 V.P.P. 

3. (V-15) Sync. Separator, Grid, (Pin 
2) 60 C.P.S., 16 V.P.P. 

4. (V-15) Sync. Separator, Grid, (Pin 
2) 15750 C.P.S., 16 V.P.P. 

5. (V-15) Sync. Separator, Plate, (Pin 
1) 15750 C.P.S., 16 V.P.P. 

6. (V-15) Sync. Separator, Plate, (Pin 
1) 60 C.P.S.. 16 V.P.P. 

7. (V-15) Sync. Amplifier, Plate, (Pin 
6) 60 C.P.S., 26 V.P.P. 

8. (V-16) Phase Detector, Plate, (Pin 7) 
15750 C.P.S., 12 V.P.P. 

9. (V-16) Phase Detector, Cathode, 
(Pin 5) 15750 C.P.S., 12 V.P.P. 

10. (V-16) Phase Detector, Cathode, 
(Pin 1) 15750 C.P.S., 7 V P 

11. (V-17) Horiz. Oscillator, Plate, (Pin 
5) 15750 C.P.S., 60 V.P.P. 

12. (V-18) Horizontal Discharge, Grid, 
(Pin 5) 15750 C.P.S., 37 V.P.P. 

13. ( V-19) Horizontal Output, Grid, 
(Pin 1) 15750 C.P.S., 200 V.P.P. 

14. (V-23) Keyed A.G.C., Plate, ( Pin 5) 
15750 C.P.S., 700 V.P.P. 

15. (V-23) Keyed A.G.C., Grid, (Pin 1) 
15750 C.P.S., 16 V.P.P. 

16. (V-24) Vertical Oscil, Grid, (Pin 5) 
60 C.P.S., 70 V.P.P. 

<I 17. (V-24) Vert. Oscil., Plate, ( Pin 3) 
60 C.P.S., 105 V.P.P. 

r> 18. (V-25) Vert. Output, Plate, ( Pin 9) 
60 C.P.S., 1500 V.P.P. 

Fig. 19. Waveforms 
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SECTION V 

TABLE OF REPLACEABLE PARTS 

To be assured of genuine Packard- Bell replacement parts, 
order by the Packard- Bell part number from your nearest 
Packard- Bell Service Department. Their addresses are listed 
below. 

City 
Los Angeles (home office) 

Alhambra   
Burbank   
Compton   
Culver City   
Denver   
El Paso   
Fresno   
Honolulu   
Oakland   
Phoenix 
Portland 
Riverside   
Salt Lake City   
San Diego   
San Francisco   
San Mateo  
Santa Ana   
Seattle   
Spokane   
Tacoma   
Tucson   

Address Phone 
1101 So. Hope St  Richmond 7-6411 

2221 West Valley Blvd. . ATIantic 2-3195 
3007 Magnolia Blvd  CHarleston 0-4877 
14912 So. Atlantic Blvd. .   NEwmark 5-8148 
2405 So. La Cienega Blvd. .   VErmont 9-8953 
1441 Ogden St.   Keystone 6365 
1515 Wyoming St.   2-1608 
531 "P" St  
1923 Kalakaua Ave  99-8420 
1009 Cypress St  TEmplebar 6-1662 
228 E. Roosevelt St.   ALpine 4-5514 
326 N W. 21st Ave  Capital 9716 
247 La Cadena Dr.   1338 
624 So. State St  9-3748 
3536 Adams   TAlbot 1-8163 
1157 Post St.   PRospect 6-1880 
1037 No. Bayshore Blvd. Dlamond 4-6882 
1324 W. First St.   Klmberly 3-6571 
2310 4th Ave  Mutual 2400 
South 125 Stevens St  Riverside 6153 
2327 So. Tacoma Ave. Broadway 2175 
745 No. 4th Ave  4-2408 

CAPACITORS 
Notes: ( 1) "GMV" means "capacities listed are Guaranteed 

Minimum Values over a range of from plus 10 de-
grees C. to plus 65 degrees C." 

(2) Unless otherwise specified, tolerances are: 
Electrolytic capacitors, +50%, — 10% 
Paper capacitors, + 30%, — 10% 

(3) "NPO" denotes zero temperature coefficient. 

REFERENCE 
SYMBOL DESCRIPTION 

C-1 See "CONTROLS" 
C-2 Ceramic, 220 mmf, 20%, 350 volt 
C-3 Paper, .05 mfd, 200 volts 
C-4 Ceramic, 220 mmf, 20%, 350 volt 
C-5 Ceramic, 10,000 mmf GMV, 

500 volt, disc 
C-6 Ceramic, 10,000 mmf GMV, 

500 volt, disc 
C-7 Tweet filter network, consisting of 

two 100 mmf capacitors and a 
47,000 ohm resistor 

PACKARD-BELL 
PART NO. 

23915 
23017 
23915 

23939 

23939 

REFERENCE PACKARD-BELL 
SYMBOL DESCRIPTION 

C-8 Ceramic, 2.2 mmf +.25 mmf, 
500 volt, NPO 

C-9A Ceramic, 4000 mmf GMV, 
500 volts 

} C-9B Ceramic, 4000 mmf GMV, 
500 volts 

C-10 Capristor (consists of a 100 mmf 
capacitor in parallel with a 22,000 

23930 ohm resistor) 

PART NO. 

dual, disc 

23969 

REFERENCE 
SYMBOL DESCRIPTION 

C- 11A Ceramic, 4000 mmf GMV, 
500 volt 

C- 11B Ceramic, 4000 mmf GMV, dual, disc 23955 

500 volt 
C-12 Ceramic, 10,000 mmf GMV, 500 volt, disc 23939 
C- 13A Electrolytic, 5 mfd 75 volt 
C- 13B Electrolytic, 100 mfd 15 volt quadruple 2449 
C- 13C Electrolytic, 25 mfd 25 volt 
C- 13D Electrolytic, 5 mfd 75 volt 
C-14 Ceramic, 470 mmf, 20%, 500 volt 23916 
C-15 Paper, .003 mfd 600 volt 23016 
C-16 Ceramic, 10,000 mmf GMV, 500 volt, disc23939 
C-17 Ceramic, 10,000 mmf GMV, 500 volt, disc23939 
C-18 Paper, .02 mfd 600 volt 23007 
C-19 Paper, .02 mfd 600 volt 23007 
C-20A Electrolytic, 100 mfd 200 volt 
C-20B Electrolytic, 40 mfd 450 volt triple 24055 
C-20C Electrolytic, 40 mfd 450 volt 
C-21 Paper, .02 mfd 600 volt 23007 
C-22 Paper, .005 mfd, 600 volt 23004 
C-23 Electrolytic, 40 mfd 350 24063 
C-24 Paper, . 1 mfd 200 volt 23019 
C-25 Ceramic, 5000 mmf GMV, 500 volt, disc 23931 
C-26A Ceramic, 1500 mmf GMV, 

500 volt dual, disc 23954 
C-26B Ceramic, 1500 mmf GMV, 

500 volt 
C-27A Ceramic, 10,000 mmf GMV, 

500 volt dual, disc 23962 
C-27B Ceramic, 10,000 mmf GMV, 

500 volt 
C-28A Ceramic, 1500 mmf GMV, 

500 volt dual, disc 23954 
C-28B Ceramic, 1500 mmf GMV, 

500 volt 
C-29 Ceramic, 10,000 mmf GMV, 500 volt, disc 23939 
C-30A Ceramic, 1500 mmf GMV, 

500 volt 
C-30B Ceramic, 1500 mmf GMV, 

500 volt 
C-31 Paper, 1 mfd 100 volt 23040 
C-32A Ceramic, 1500 mmf GMV, 

500 volt 
C-32B Ceramic, 1500 mmf GMV, 

500 volt 
C-33 Ceramic, 5000 mmf GMV, 500 volt, disc 23931 

23955 C-34 Ceramic, 5 mmf, 20%, 500 volt 23908 
C-35 Ceramic, 10 mmf, 5% NPO, 500 volt 23927 
C-36 Ceramic, 5000 mmf GMV, 500 volt, disc 23931 

23970 C-37 Paper, .05 mfd 200 volts 23017 

dual, disc 

dual, disc 

PACKARD-BELL 
PART NO. 

23954 

23954 

REFERENCE 
SYMBOL DESCRIPTION 

C-38 Paper, .1 mfd 600 volts 
C-39 Paper, .02 mfd 600 volts 
C-40 Ceramic, 1500 mmf, 20%, 500 volts 
C-41 Ceramic, 1500 mmf, 20%, 500 volt 
C-42 Ceramic, 1500 mmf, 20%, 500 volt 
C-43 Capristor (consists of a 5000 mmf 

capacitor in parallel with a 
470,000 ohm resistor) 

C-44 Paper, .05 mfd 600 volt 23010 
C-45 Mica, 4000 mmf, 10%, 500 volt 23208 
C-46 Mica, 1200 mmf, 10%, 500 volt 23219 
C-47 Ceramic, 5000 mmf GMV, 500 volt, disc 23931 
C-48 Paper, .002 mfd, + 30%, —20%, 23002 

600 volt 
C-49 Ceramic, 270 mmf, 20%, 500 volt 23943 
C-50 Ceramic, 5000 mmf GMV, 500 volt, disc 23931 
C-51 Ceramic, 10,000 mmf GMV, 500 volt, disc 23939 
C-52 Paper, .1 mfd 600 volt 23012 
C-53 Paper, .05 mfd 600 volt 23010 
C-54 Paper, .068 mfd, 10%, 400 volt 23041 
C-55 Ceramic, 500 mmf, +50%, —20% 23959 

20,000 volt 
C-56 Paper, . 1 mfd 200 volt 23019 
C-57 Ceramic, 470 mmf, 20%, 1000 volt 23967 
C-58 Ceramic, 5000 mmf GMV, 500 volt, disc 23931 
C-59 Integrator Network 23951 

(see schematic diagram for components) 
C-60 Paper, .002 mfd, + 30%, — 20%, 23002 

600 volt 
C-61 Mica, 1200 mmf, 10%, 500 volt 23219 
C-62 Paper, .5 mfd 200 volt 23035 
C-63 Paper, .05 mfd 200 volt 23017 
C-64 Paper, .01 mfd 600 volt 23006 
C-65 Paper, .001 mfd, + 50%, —25%, 23001 

600 volt 
C-66 Paper, .01 mfd 600 volt 23006 
C-67 Paper, . 1 mfd 600 volt 23012 
C-68 Ceramic, 200 mmf, 10%, 2500 volt 23958 
C-69A Electrolytic, 100 mfd 200 volt 
C-69B Electrolytic, 40 mfd 450 volt triple 24055 
C-69C Electrolytic, 40 mfd 450 volt 
C-70 Electrolytic, 10 mfd 600 volt 24068 

C-71 Electrolytic, 50 mfd 50 volt 24042 
.1 mfd, 600 volt, on 2921, 23012 

C-72 Paper .05 mfd, 600 volt on 2922 23010 
C-73 Ceramic, 47 mmf, 10%, 2000 volt 23956 
C-74 Bakelite enclosed tubular, 23932 

.01 mfd 125 volts AC 
C-75 Bakelite enclosed tubular, 23932 

.01 mfd 125 volts AC 

PACKARD-BELL 
PART NO. 

23012 
23007 
23936 
23936 
23936 
23960 
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MODELS 2921, Ch. 2921; 2922, Ch. 2922 

REFERENCE 
SYMBOL 

RESISTORS 

Notes: ( 1) Resistors are 1/2 watt unless otherwise specified. 
(2) Tolerance is 10% unless otherwise specified. 

DESCRIPTION 

R-1 Composition, 1 megohm, 20% 
R-2 Composition, 22,000 ohms 
R-3 Composition,6800 ohms, 2 watt 

R-4 Composition, 6800 ohms, 2 watt 
R-5 Composition, 2.2 megohm, 20% 
R-6 Composition, 220,000 ohms, 20% 
R-7 Composition, 68 ohms 
R-8 Composition, 120 ohms 

R-9 Composition, 6800 ohms, 1 watt 
R-10 Composition, 4700 ohms, 2 watt 
R-11 Composition, 22,000 ohms 
R-12 Composition, 120 ohms 
R-13 Composition, 1000 ohms 
R-14 Composition, 22,000 ohms 
R-15 Composition, 33,000 ohms, 2 watt 
R-16 Composition, 470 ohms 
R-17 Composition, 10,000 ohms 
R-18 Composition, 10,000 ohms 
R-19 Composition, 22,000 ohms 
R-20 See "CONTROLS" 
R-21 Composition, 22,000 ohms 
R-22 See "Controls" 
R-23 Composition, 4.7 megohm, 20% 
R-24 Composition, 150,000 ohms 
R-25 Composition, 470 ohms, 2 watt 
R-26 Composition, 470,000 ohms, 20% 
R-27 Composition, 100,000 ohms, 20% 
R-28 Composition, 270,000 ohms 
R-29 See "CONTROLS" 
R-30 Composition, 33,000 ohms 
R-31 Composition, 10,000 ohms 
R-32 Composition, 120 ohms 
R-33 Composition, 82 ohms 
R-34 Composition, 120 ohms 
R-35 Composition, 10,000 ohms 
R-36 Composition, 100 ohms 
R-37 Composition, 150 ohms 
R-38 Composition, 120 ohms 
R-39 Composition, 3300 ohms 
R-40 Composition, 82 ohms 
R-41 Composition, 120 ohms 
R-42 Composition, 100 ohms 
R-43 Composition, 4700 ohms 
R-44 Composition, 180 ohms 
R-45 Composition, 100 ohms 
R-46 Composition, 2700 ohms 
R-47 Composition, 100 ohms 
R-48 Composition, 2700 ohms 
R-49 Composition, 22,000 ohms 
R-50 Composition, 470,000 ohms, 20% 
R-51 Composition, 470 ohms 
R-52 Composition, 3900 ohms, 2 watt 

PACKARD-BELL 
PART NO. 

73161 
73041 
73435 
73435 
73165 
73153 
73011 
73014 
73235 
73433 
73041 
73014 
73025 
73041 
73443 
73021 
73037 
73037 
73041 

73043 

73169 
73051 
73421 
73157 
73149 
73054 

73043 
73037 
73014 
73012 
73014 
73037 
73013 
73015 
73014 
73031 
73012 
73014 
73013 
73033 
73016 
73013 
73030 
73013 
73030 
73041 
73157 
73021 
73432 

REFERENCE 
SYMBOL DESCRIPTION 

R-53 Composition, 10,000 ohms 
R-54 Composition, 1 megohm, 20% 

R-55 Composition, 1 megohm, 26% 
R-56 Composition, 1 megohm, 20% 
R-57 See "CONTROLS" 
R-58 Composition, 4.7 megohms, 20% 73169 
R-59 Composition, 1.5 megohm, 20% 73163 
R-60 Composition, 3300 ohms 73031 
R-61 Composition, 3300 ohms 73031 
R-62 Composition, 2200 ohms 73029 
R-63 Composition, 100,000 ohms 73049 
R-64 Composition, 100,000 ohms 73049 
R-65 Composition, 4.7 megohms, 20% 73169 
R-66 Composition, 5600 ohms 73034 
R-67 Composition, 100,000 ohms, 20% 73149 
R-68 Composition, 1500 ohms 73027 
R-69 Composition, 12,000 ohms 73038 
R-70 Composition, 100,000 ohms, 1 watt 73249 
R-71 Composition, 220,000 ohms, 20% 73153 
R-72 Composition, 22,000 ohms 73041 
R-73 See "CONTROLS" 
R-74 Composition, 180,000 ohms 73052 
R-75 Composition, 470,000 ohms, 20% 73157 
R-76 Wire wound, 500 ohms, 10 watt, 5% 73616 
R-77 See "CONTROLS" 
R-78 Composition, 10,000 ohms, 2 watt 73437 
R-79 Composition, 5600 ohms, 2 watt 73434 
R-80 Composition, 3.3 ohms, 1 watt 73291 
R-81 Composition, 1 megohm, 1 watt, 20%, 73398 

type BTAV 
R-82 Composition, 1 megohm, 1 watt, 20%, 73398 

type BTAV 
R-83 Composition, 100,000 ohms, 20% 73149 
R-84 Composition, 47,000 ohms 73045 
R-85 Composition, 100,000 ohms, 20% 73149 
R-86 Composition, 3300 ohms 73031 
R-87 Composition, 100,000 ohms, 20% 73149 
R-88 Composition, 47,000 ohms 73045 
R-89 Composition, 27,000 ohms 73042 
R-90 Composition, 68,000 ohms 73047 
R-91 Composition, 470,000 ohms, 20% 73157 
R-92 Composition, 150,000 ohms, 20% 73151 
R-93 Composition, 22,000 ohms 73041 
R-94 Composition, 12,000 ohms 73038 
R-95 Composition, 100,000 ohms, 20% 73149 
R-96 Composition, 1 megohm, 20% 73161 
R-97 Composition, 150,000 ohms, 20% 73151 
R-98 Composition, 2.2 megohms, 20% 73165 
R-99 Composition, 820 ohms, 1 watt 73224 
R-100 See "CONTROLS" 
R-101 Composition, 22 ohms 73005 
R-102 Wire wound, 500 ohms, 5 watt 73617 

PACKARD-BELL 
PART NO. 

73037 
73161 
73161 
73161 

REFERENCE 
SYMBOL DESCRIPTION 

R-103 Composition, 10 ohms, 1 watt 
R-104 Composition, 560 ohms 
R-105 Composition, 560 ohms 

PACKARD-BELL 
PART NO. 

REFERENCE 
SYMBOL DESCRIPTION 

73201 R-106 Composition, 1000 ohms 
73022 R-107 Composition, 100,000 ohms, 20% 
73022 R-108 Wire wound, 5000 ohms, 5 watt 

INDUCTANCES 

REFERENCE PACKARD-BELL 
SYMBOL DESCRIPTION PART NO. 

L-1 Ferroloop for AM tuner 29345 
L-2 Oscillator coil for AM tuner 29202A 
L-3 Adjustable, 1st I-F transformer, 

AM tuner 29063 
L-4 Adjustable, 2nd I-F transformer, 

AM tuner 29064 
L-5 Adjustable, Sound I-F input coil, 4.5 Mc. 29053 
L-6 Adjustable, Sound I-F transformer, 4.5 Mc. 29541 
L-7 Adjustable, Ratio Detector transformer 29054 
L-8 Tuner Coupling 29523 
L-9 Adjustable, 1st Pix I- F, 24.8 Mc. and Trap 29553 
L-10 Adjustable, 2nd Pix I- F, 21.25 Mc. and Trop 29554 
L-11 Adjustable, 3rd Pix I- F, 23.7 Mc. and Trop 29553 
L-12 Adjustable, 4th Pix I- F, 22.15 Mc. and Trap 29554 

VARIABLE RESISTORS 

PACKARD-BELL 
PART NO. 

73025 
73149 
73640 

REFERENCE PACKARD-BELL 
SYMBOL DESCRIPTION 

L-13 Peaking Coil, 93 uh wound on 
ohm resistor 

L-14 Peaking Coil, 250 uh 
L-15 Adjustable, 4.5 Mc. Trap 
L-16 Peaking Coil, 120 uh wound on 22,000 

ohm resistor 
L-17 Peaking Coil, 36 uh 
L-18 Peaking Coil, 93 uh 
L-19 See "CONTROLS" 
L-20 See "CONTROLS" 
L-21 See "CONTROLS" 
L-22 Deflection Coils, (Yoke) 
L-23 Filter Choke, 1 henry 
L-24 Radio Frequency Choke 

CONTROLS 

REFERENCE PACKARD-BELL 
SYMBOL DESCRIPTION PART NO. 

R-20 Tone, 500,000 ohms 25849 
R-22A Volume, 500,000 ohms 
R-22B Contrast, 5000 ohms çdual 25850A 

R-29A Brightness, 500,000 ohms 
R-29B Vertical Hold, 150,000 ohms çdual 25848 
R-57A Focus, 3 megohm 
R-57B Height, 3 megohm ç dual 
R-73 Horizontal Drive, 150,000 ohms 
R-77 Automatic Noise Inverter, 100 ohms, 

2 watts 25846 
R-100 Vertical Linearity, 5000 ohms 25845 

TRANSFORMERS 
REFERENCE 
SYMBOL DESCRIPTION 

T-2 Model 2921 T-1 Audio Output Model 2922 
Horizontal Output 

T-3 Vertical Output 
T-4 Power 

PART NO. 

3900 29552 

29509 
29548 
29506 

29520 
29507 

29542A 
27005 
29551 

VARIABLE INDUCTANCES 
REFERENCE PACKARD-BELL 
SYMBOL DESCRIPTION PART NO. 

L-19 Horizontal Hold 
L-20 Horizontal Linearity 
L-21 Width 

25847 VARIABLE CAPACITORS 

25839C C- 1A Two section AM tuner C- 1B 

PACKARD-BELL 
PART NO. 

89426A 
89439 
89438 
89434A 
89043B 

MISCELLANEOUS PARTS 

DESCRIPTION 

Cabinet, Model 2921 (specify finish) 
Cabinet, Model 2922 (specify finish) 
Cord, AC power, 6 ft. 
Fuse, 1/4 ampere, 125 volt 
Lamp T47 
Ion Trap, 45 gausses 
Knob, Fine Tuning (specify cabinet finish) 
Knob, Volume Control (specify cabinet finish) 
Knob, Contrast Control (specify cabinet finish) 
Knob, Channel Selector (specify cabinet finish) 

Model 2921 
Model 2922 

Knob, Radio, Tuning or Switching or 
Tone Control (specify cabinet finish) 52080 

Escutcheon (specify cabinet finish) 
Model 2921 41048 
Model 2922 41050 

Radio Frequency Tuner 10532 
Speaker: 

Model 2921 83705 
Model 2922 (2 speakers used in each set) 83106 

29527 
29531B 
29540B 

23531 

PACKARD-BELL 
PART NO. 

2921 
2922 

32021 
45005 
54002 
28099 
52068 
52069-1 
52070 

52067-1 
52076-1 
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pREAMPLIFIER SUBASSEN8L 

PHILCO UHF TUNER-ADAPTER UT-21, PART No. 
Philco UHF Tuner-Adapter Part No. 43-6475 pro-

vides for reception of UHF signals on television chan-
nels 14 through 83. It is designed for installation in 
Philco Television Receivers using r-f chassis 41, 42, 44, 
or 71. The Tuner-Adapter consists of a UHF converter 
and preamplifier unit, a change-over switch, adapter 
cables and plugs, a tuner driving assembly, and mount-
ing hardware. 

CIRCUIT DESCRIPTION 

The UHF Tuner-Adapter functions as a converter, 
and converts the signals of the UHF band to a fre-
quency selected within the VHF band. The frequency 
selected is that of either Channel 2 or Channel 3, de-
pending upon the locality in which the receiver is 

used. 
The incoming UHF signals are coupled through the 

antenna input line, and through two 680-p.p.f. con-
densers and a 150-ohm transmission line to the antenna 
tank of the tuner. See figure 1. The antenna tank is 
coupled to the mixer tank by means of the mutual coup-
ling of L2 and L3 and the stray capacitance, C5. The 
desired UHF signal is selected by tuning the antenna 
tank and the mixer tank to the proper trequency, and 
the signal is then coupled to the crystal mixer circuit by 
means of the mutual coupling of L4 and L5. ' The local-
oscillator signal is generated by a 6AF4 tube, V1, and 
the associated circuit. The local-oscillator signal is 
coupled to the crystal mixer circuit by means of a 300-
ohm, miniature transmission line and the mutual coup. 
'ing of L7 to L5 and L8 to L6. The UHF r-f sigt.al and 
the oscillator signal are mixed in the crystal mixer cir-
cuit to produce a radio-frequency signal that is within 
the range of the VHF tuner when the tuner is set to 
either Channel 2 or Channel 3. This signal is fed into 
a preamplifier, and the amplified signal is then fed into 
the VHF tuner through a twin-wire lead. In the VHF 

PR-2472 

43-6475 
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UNF CONVERTER SUBASSEMBLY 
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RESISTOR VALUES ARE IN OHMS, Ii2WATT, AND CONDENSER 
VALUES ARE IN ULF. 600V, UNLESS OTHERWISE INDICATED. 
II- 1000 OHMS (4-LESS THAN ONE OHN 
CHANGE -OYER SWITCH WIRED FOR COMMON ANTENNA 
OPERATION. FOR SEPARATE UHF AND VHF ANTENNA 
OPERATION BREAK LEADS .C.ANO .D., CONNECT LEAD TO 
UHF ANTENNA, AND LEAVE LEAD-C. DISCONNEC TED. 

• _ _ 
tuner, the signal is reconverted w the intermediatc 
'requency of the television receiver. 
On VHF operation, a 150,000-ohm resistor is placed 

in series with the UHF oscillator plate, thus making 
the oscillator inoperative. 
The purpose of using two r-f tanks in the UHF tuner 

is to readily admit the r-f signals, and, at the same time, 
to prevent the i-f and oscillator signals from feeding 
back into the antenna and causing interference with 
other receivers. 

CHANGE-OVER SWITCH 

The change-over switch supplied with the Tuner-

Adapter is used to switch from VHF to UHF, and 

vice versa. It is operated either by pulling the UHF 

tuning knob forward or pushing it back toward the 

control panel. When the knob is pulled forward, the 

',witch is thrown to the UHF position; when the knob 
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C16 

is pushed back, the switch is thrown to the VHF posi-

tion. When thrown to the UHF position, the switch 

connects the antenna to the UHF tuner, turns on the 

UHF pilot light, and connects the output of the UHF 
When 

tuner to the antenna input of the VHF tuner. 
thrown to the VHF position, the switch connects the 

antenna to the VHF tuner input, turns off the UHF 

pilot light, and places a 150,000-ohm resistor in series 

with the UHF oscillator plate, as explained above. 
TUNER AND POINTER DRIVE - 
gang shaft to the pointer and pointer shaft assembly. 

A switch washer, which is fastened to the tuning 

shaft, operates the change-over switch when the shaft is 

pulled forward or pushed back. 
'The shaft of the tuning-condenser gang is connected 

to the tuning shaft by means of a drive cord and pulley 

assembly. Another drive cord connects the tuning-
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The frequencies at which the tuner operates are ex-

tremely high; therefore, it is important that the utmost 

care be taken to safeguard against upsetting the deli-

cate adjustments of the tuner. It is recommended that 

the serviceman make only minor repairs on the tuner, 

such as replacement of a tube or crystal and the wiring 

of external leads. The tuner should be returned to the 

factory for alignment and major repairs, unless the 

serviceman is properly equipped to perform this work. 

In general, a good rule to follow is not to remove the 

cover of the tuner. 

Replacing a tube with a new one may detune the 

tuner. If this occurs, try a number of tubes until the 

best substitute for the original tube is found. 
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Figure 2. Base Layout of UHF Tuner- Adapter, with Oscillator and Mixer Boards Removed 
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Figure 5. Base Layout of Preamplifier Assembly 

INSTALLATION INSTRUCTIONS 

To install the Tuner-Adapter, proceed as follows: 

1. Remove the cabinet back from the cabinet. 

2. Remove the medallion on the control panel by 

pushing it out from the back. If the set does not have 

a medallion on the panel, drill a 6-inch hole in line 

with the shafts, and centered between the two inner 

shafts. 

3. If the selenium rectifiels do not leave sufficient 

clearance for the UHF tuner assembly, remove the 

deflection chassis from the cabinet. Then remove the 

three mounting screws that hold the selenium-rectifier 

assembly to the chassis. Mount the selenium-rectifier 

bracket ( supplied) on the chassis, using the same 

mounting screws and holes that were used to hold the 

rectifier assembly. Then mount the rectifier assembly 

on the bracket. See figure 6. 

TP2-3179 

TP2-2665 

Figure 6. Selenium Rectifier Mounting Details 
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Figure 7. Pilot-Light-Clip Installation Details 

4. Mount the pilot-light clip near the UHF tuner 

shaft hole, as shown in figure 7. 

5. Attach the tuner assembly side mounting feet to 

the mounting bracket, using the four 1/4 -inch self-

tapping screws provided. See figure 8. 

6. Draw a line on the chassis shelf, in line with the 

center of the middle shaft hole in the cabinet, and ex-
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TP2-2608-B 

tend this line to the rear of the shelf. This line is to 

be used as a reference line for mounting the UHF tuner 

assembly. 

7. Insert the switch washer on the tuning shaft, and 

then insert the "E" washers into the grooves on the 

tuning shaft—one on each side of the switch washer. 

See figure 9. For 17-inch models with metal cabinets, 

use grooves "A". For all other models, use grooves 

"B". 

8. Slide the clip onto the pulley, and then slide the 

pulley and clip onto the tuning shaft, between the 

switch washer and the rear of the shaft. Insert the 

shaft through the rear bearing hole of the mounting 

bracket, with the switch washer in the slot of the 

switch actuator. See figure 8. Set the switch in the 

VHF position ( tuning shaft to the rear). 

9. Place the shelf bracket on the chassis shelf, with 

the screw holes 8 inches back from the front edge of 

the r-f chassis, and the scored line on the bracket over 

the reference line on the cabinet shelf. ( See step 6.) 
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Figure 8. Tuner Mounting Details 
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MODEL UT-21, Converter 

TP2-2607 -A 

Figure 9. Tuning Shaft and Switch Washer Details 

The score line on the bracket should be placed to the 

rear of the shelf. Fasten the bracket with the two 

3/8-inch wood screws provided. ( See figure 8.) 

10. Reinstall the deflection chassis if the chassis was 

removed in step 3. 

NOTE: The chassis must be installed before 

mounting the UHF tuner, so that the UHF 

tuner will not interfere with the installation 

of the chassis. 

11. Insert the adapter plug into the interconnecting 

power socket on the deflection chassis, and then insert 

the plug of the interconnecting power cable into the 

socket on the adapter. 

12. Insert the pilot-light socket into the clip, near 

the UHF tuning shaft. 

TP2-2609-8 

Figure 10. Pointer- Drive-Cord Installation Details 

tuning shaft and pointer, center the dial on the control 
13. Position the assembly inside the cabinet by in-

panel, and fasten in place. 
serting the front foot of the mounting bracket into the 

20. Cut the antenna lead from the VHF tuner to 
slot of the shelf bracket. Slide the tuner assembly for- about 4 inches in length, and remove about one-half 

ward until the front end of the tuning shaft extends inch of insulation from the end. Insert the bare ends 

through the center hole 3/4 -inch beyond the front of of the wires into the twin-lead connector, and fasten 

the control panel. See figure 8. Use one of the two them with the screws in the side of the connector. 

mounting holes in the rear foot of the mounting 21. Replace the fishpaper antenna-lead holder with 

bracket, and fasten the bracket in place with the the new holder provided. Fasten the new holder with 
the two nails provided, and then pass the twin-wire 

x 3/8-inch wood screw provided. In some models 
leads through the holes, as shown in figure 13. 

the rear foot of the mounting bracket will locate over 

the vent hole in the chassis shelf. In these models, use 

the remaining shelf bracket to straddle the vent hole, 

and fasten the shelf bracket under the side mounting 

foot, with the extruded section facing downward. 

Fasten the shelf bracket and rear bracket to the chassis 

mounting board. When the rear side mounting foot 

is mounted on top of the shelf bracket, use one washer 

under the rear bracket. 

14. Using a pair of pliers, push the pin provided 

into hole "A" or hole "B" in the tuning shaft. See 

figure 9. For 17-inch models with metal cabinets, use 

hole "A"; for these models, remove the excess length 

by cutting the shaft at the slot behind the pin. For 

all other models, use hole "B". 

15. Fasten the pointer to the pointer driver with 

the clip provided. See figure 9. Place a felt washer 

on the pointer, and feed the pointer through the hole 

in the dial backing plate so that the backing plate of 

the color which matches the cabinet faces the front of 

the pointer. Insert the pointer driver through the cen-

ter hole in the cabinet, and feed the pointer, felt 

washer, and backing plate over the tuning shaft. 

16. Feed the pointer driver through the switch 

washer, and join the pointer driver to the pulley on the 

tuning shaft, using the clip provided. 

17. String the pointer drive assembly cord as shown 

in figure 10, using the long dial cord supplied. 

18. String the main drive-shaft cord as shown in 

figure 11, using the short dial cord supplied. 

19. Put the knob on the tuning shaft, and turn the 

shaft to the extreme counterclockwise position. Place 

the template ( figure 12) behind the pointer, and line 

up the pointer with the index mark on the template. 

Remove the knob and template, place the dial over the 

TP2-2610-A 

Figure 11. Drive-Shaft Drive-Cord Installation Details 

22. Cut holes in the cabinet back, and fasten the an-

tenna terminal board provided, as shown in figures 14 

through 18. Replace the cabinet back and make con-

nections as illustrated, according to thé type of an-

tenna installation being used. 

23. Paste the label provided over the outside-antenna 

instructions on the cabinet back. 
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PARTS LIST 

TP2-3172 

Figure 15. Antenna- Lead Connections, Common UHF and 
VHF External Antenna 
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Figure 17. Antenna- Lead Connections, VHF Built-in and 

UHF External Antennas 

TP2-3174 
Figure 16. Antenna-Lead Connections, Separate UHF and 

VHF External Antennas 

TP2-3I73 

Figure 18. Antenna- Lead Connections, VHF External and 
UHF Built-in Antennas 

Reference Service 
Symbol Description Part No. 

C 1 and Condenser, antenna input, 680 p.p. f. Part of Panel, 
C2 filter 
C3 Condenser, tuning: 

Shaft and rotor ass'y. 74 
C3A Stator, r- f, 1.h. 7566-.959851 

C3B Stator, r- f, r.h. 565-96.599559- 51 
C3C Stator, r- f, 1.h. 
C3D Stator, r-f, r.h. 56-9595-1 
C3E Stator ass'y., oscillator 76-7479 
C3F Stator ass'y.' oscillator 76-7479 

C4 Condenser, paclder ass'y., r-f 76-7472 
C5 Condenser Stray capacitance 
C6 Condenser, padder ass'y., r-f 76-7472 
C7 Condenser, mixer tank, 15 /rd. Part of Board 

aeY" mixer 
C8 Condenser, temperature compensating, s  

.4 ruLf.   30-1224-109 
C9 Condenser, oscillator trimmer . 31-6525 
C10 Condenser, oscillator tank, 11 µbd. Part of Tank 

ass'y., osc. 
C11 Condenser, by-pass Part of Tank 

ass'y., osc. 
C12 Condenser, grid by-pass, 1000 /rp.f. 30-1245-1 
C13 Condenser, output tuning, 2-8 WI. f. 31-6527 
C14 Condenser, heater by-pass, 1000 µµ f. 30-1245-1 
C15 Condenser, plate by-pass, 1000 pr.rf. 30-1245-1 
C16 Condenser, input coupling, 8 girf. 30-1224-46 
C17 Condenser, neutralizing, 470 gid. 62-147001011 
C18 Condenser, decoupling, 470 µµ f. 62-147001011 
C19 Condenser, cathode by-pass, 470 

ru,f.    62-147001011 
C20 Condenser, filament by-pass, 470 

Prif•   62-147001011 
C21 Condenser, cathode tuning, 470 

P•gf.  62-147001011 
C22 Condenser, grid by-pass, 470 if. 62-147001011 
C23 Condenser, plate by-pass, 2-6 lagf. 31-6520-4 
C24 Condenser, plate by-pass, 2.2 p.p.f. 
C25 and Condenser, output tuning, 22 grif. 62-02200900130-21-6 
C26 
CD1 Crystal diode, mixer circuit 34-8024 
II Lamp, pilot, UHF    34-2068 
12 Lamp, pilot, VHF  34-2068 
Li Inductor, r- f, 1.h. Part of C3A 
L2 Inductor, r- f, r.h. Part of C3B 
L3 Inductor, r- f, 1.h. Part of C3C 
L4 L5 and Inductor, r- f, r.h. Part of C3D 
L67 Inductors, crystal mixer Part of Board 

Inductors, oscillator couplingass'y., mixer L and Part of Board 

LL98 and ass'y., mixer 
Part of Board Inductors, oscillator 

LIO ass'y., osc. 
LI I and Inductors, oscillator Part of Tank 
L12 a s3s '2y ..4, osc. 
L13 Choke, heater decoupling 
LI4 Choke, heater-cathode decoupling 32-4550-6 
LI5 Choke, plate decoupling 32-4556-2 
L16 Coil, input tuning primary 32-4359-14 
L17 Coil, input tuning secondary  
L18 Coil, neutralizing * 323-42-545517-28 
L19 Choke, cathode tuning 32-4548-13 
L20 Coil, primary Part of T1 
L21 Coil, secondary Part of Tl 
RI Resistor, damping, 330 ohms 66-1338340 
R2 Resistor, damping, 150 ohms 66-1158340 
R3 Resistor, decoupling, 8200 ohms 66-2828340 
R4 Resistor, decoupling, 47 ohms Part of L13 
R5 Resistor, decoupling, 10,000 ohms Part of L15 
R6 Resistur, parasitic damping, 15 ohms 66 0158340 

Reference 
Symbol Description 

Service 
Part No. 

R7 Resistor, cathode bias, 120 ohms 66-1128340 
R8 Resistor, grid leak, 100,000 ohms 66-4108340 
R9 Resistor, plate damping, 1500 ohms 66-2158340 
R10 Resistor, plate decoupling, 330 ohms 66-1338340 
R11 Resistor, output damping, 1000 ohms 66-2108340 
R12 Resistor, B- dropping, 10,000 ohms, 

10 watts 33-1336-58 
R13 Resistor, filament dropping, 10 ohms 663-011303863-4508 
R14 Resistor, B-i dropping, 150,000 ohms 66-4158340 
R15 and Resistor, damping, 470 ohms 66-1478340 
R16 
Ti Transformer, i-f output 
Board ass'y., mixer 763-72 -447557-51 
Board ass'y., oscillator 76-7480 
Panel, filter 

76-768 -077487- 31 Tank ass'y., oscillator   

MISCELLANEOUS 

Description Service Part No. 

Electrical Parts 

Adapter cable and bracket 
Connector, twin-lead 
Cable ass'y., pilot light   
Padder ass'y. ( L11 and L12 tuning adjustment) 
Padder ass'y. ( C9 tuning adjustment) 
Panel, antenna, UHF 
Switch 

Mechanical Parts 

Shaft and Rotor Assembly, Mounting Hardware 

Ball, bearing ( 10) 
Bearing, front 
Bearing, rear 
Nut, front bearing 
Nut, rear bearing 
Nut, insert 
Spring, grounding, 
Spring, grounding, 

Mounting Hardware 
Bracket, rear 
Bracket ass'y., sides 

Clip, pilot light 
Clip, pointer driver ( 2) 

Dial 
Dial background   
Grommet, feed-through 
Grove pin 
Knob 
Lever assembly 
Pointer 
Pulley assembly 
Pulley, pointer driving 
Shaft, pointer driver 
Shaft, tuning 
Shield, tube, preamplifier 
Shield, tube, oscillator 
Socket, 9-pin miniature 
Spring, drive cord 
Assemblies 

Tuner, and preamplifier ass'y. 
Preamplifier ass'v. 

41-4177 
54-5181 

27-6233-50 
76-8193 
76-7564 
76-7097 
42-1994 

W2510-5 
56-9593 
56-9609 
56-9594 
56-9599 

W1679-1FA3 
center (2) 56-9590 
end ( 2) 56-9591 

76-8230 
76-8231 

56-3545-6 
28-9108 
54-5172 
54-5180 
27-4707 

P3741033FA3 
54-5177 
76-8233 
54-8850 
76-7528 
2 8-9 102 
28-9102 
28-9105 

56-5629-5 
56-5629-9 

27-6203-21 
56-3167 

76-8222 
76-8109 
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CHASSIS D-181, R-181, Code 130 

CIRCUIT DESCRIPTION 

Philco "B line", Code 130 Television Receivers use 
two chassis—r-f chassis R-181, containing the r-f, video, 
audio, and sync circuits, and deflection chassis D-181, 
containing the power and deflection circuits. Since 
these chassis are not isolated from the 60-cycle power 
line, all protruding shafts and mounting feet are 
insulated from the chassis. 

CAUTION: See A-C LINE ISOLATION. 

A separate subchassis contains the r-f amplifier, the 
oscillator, and the mixer. The r-f amplifier uses a 
6BZ7 tube, VI. The oscillator and mixer each use 
one half of a 12AZ7 tube, V2. The output of the 
mixer is fed to a three-stage, stagger-tuned, i-f ampli-
fier system employing three 6CB6 tubes. A type 
1N64 crystal diode is used for the video detector, 
the output of which is amplified by a single-stage 
video amplifier utilizing a type I2BY7 tube, V6. The 
connections at the detector are such as to produce a 
composite video signal with negative-going sync 
pulses. The signal, which is subjected to a 180-degree 
phase shift through the video amplifier, is applied to 
the cathode of the picture tube; therefore, the sync 
pulses at this point are positive-going._ The grid of 
the picture tube is returned to ground through a re-
sistor (R309). A blanking pulse, taken from the ver-
tical output stage, is applied across R309, for sup-
pression of the vertical retrace. 
Sound i.f. (intercarrier) is obtained by utilizing the 

beat frequency produced when the 26.6-mc. video 
carrier and the 22.1-mc. sound carrier are mixed in the 
video detector. The 4.5-mc, beat frequency is the 
difference between 26.6 mc. and 22.1 mc., and con-
tains the FM sound signal. This 4.5-mc, signal con-
tains only a negligible amount of video amplitude 
modulation, provided that the amplitude of the 22.1-
mc. signal is considerably lower than that of the 26.6-
mc. signal. The proper relationship between the two 
carriers is established during the alignment of the re-
ceiver. There is sound output only when both the 
video and sound carriers are present. 
The oscillator is tuned primarily to obtain the best 

picture, since the 4.5-mc, relationship always exists 
between the two carriers. The 4.5-mc. sound i.f. 
(intercarrier), which is taken from the plate circuit 
of the video amplifier, is passed through a 4.5-mc. 
sound i-f stage using a 6AU6 tube, V7, and is then 
applied to the FM detector, which utilizes two diode 
sections of a 6T8 tube, V8A. The triode section of the 
6T8, V8B, is used as the first audio amplifier. The 
power amplifier uses a 6K6GT tube, V9. 
A portion of the video signal appearing at the grid 

of the video amplifier is applied to the pentode sec-
tion of a 6U8 tube which operates as a sync ampli-
fier, V1OA. The output of this stage is composite video 

PR-2506 

with positive-going sync, and is applied to grid 3 (pin 
7) of the 6BE6 sync separator, V11. Since grid-leak 
bias is used on grid 3, the tips of the sync pulses are 
clamped to zero, and the video components swing 
in a negative direction from zero. Because of the 
cut-off characteristics of grid 3, the video components 
are eliminated, and only negative-going sync pulses 
appear in the plate circuit of the sync separator. At 
the same time, however, a signal is taken from the 
video detector and applied to grid 1 (pin 1) of the 
fiBE6 tube. This grid is returned to B plus, and the 
bias is maintained close to zero, because of a small 
grid-current flow. Since the signal applied to grid 1 
is composite video with negative-going sync, any 
noise modulation present in the signal appears in the 
form of sharp spikes, driving in a negative direction. 
The circuit constants are chosen to allow grid 1 to cut 
off plate current whenever the signal goes more neg-
ative than the sync pulses. A series grid-limiting re-
sistor (R614) is also incorporated, to prevent the video 
components from appearing in the plate circuit of 
the sync separator. A-G-C voltage is also developed 
in the sync separator circuit in the following manner: 
On tips of the sync pulses, grid 3 (pin 7) of the 
6BE6 tube draws current, which flows downward 
through the network composed of R609, R610, R611, 
L214, and R211, causing capacitors C604, C602, and 
C603 to assume negative charges that are propor-
tional to the amount of peak signal applied to grid 
3. The tuner a-g-c voltage is delayed by means of a 
resistor divider network, which applies a small pos-
itive voltage to the tuner a-g-c circuit. This positive 
voltage prevents a-g-c action from lowering the tuner 
gain on weak signals. To prevent the delay voltage 
from driving the tuner a-g-c voltage positive on weak 
signals, a diode clamp (part of V8B) is connected 
across C602. 

The negative-going sync pulses appearing in the 
plate circuit of the sync separator are fed to the 
sync inverter stage, VlOB (triode section of the 6U8 
tube). This stage acts as a phase-splitter circuit; pos-
itive sync pulses appear in the plate circuit, and neg-
ative sync pulses are taken from the cathode. Both 
positive and negative sync pulses are fed through 
the interchassis cable into the deflection chassis. 

Proper triggering of the vertical oscillator requires 
negative synchronizing pulses. The vertical sync sig-
nal is separated from the horizontal sync signal by 
the integrator circuit, and is fed to the grid of the 
vertical oscilator (V12), a cathode-coupled multivi-
brator. The output of the vertical oscillator is ampli-
fied by a type 12B4 tube, V13, which is employed as 
the vertical output amplifier. The output of the ampli-
fier is applied to the vertical-deflection coils through 
the vertical-output transformer. 
The horizontal sweep circuits require both positive 

and negative sync pulses. The phase-comparer circuit 
uses a 6AL5 tube, V14. Positive sync pulses are ap-
plied to the plate of V14A, and negative sync pulses 
are applied to the cathode of V14B. A saw-tooth volt-
age is fed to the plate of V14B and to the cathode 
of V14A, for comparison of the sync and horizontal 
sweep voltages. When the saw-tooth and sync signals 
are exactly in phase, no voltage is developed across 
R800, but when the two signals are out of phase, 
either a positive or a negative voltage is developed, 
depending upon whether the horizontal-oscillator 
frequency is lower or higher than the sync-pulse 
frequency. The grid circuit of the horizontal oscil-
lator, a l2AU7 (V15) cathode-coupled multivibrator, 
is connected to R800 through a filter network; when 
the voltage at this point goes in a positive direction, 
the frequency of the horizontal oscillator is increased, 
and when the voltage swings negative, the frequency 
of the oscillator is decreased. In this manner the 
frequency of the horizontal oscillator is controlled 
over the lock-in range of the circuit. The horizontal-
oscillator hold control (R812) adjusts the horizontal-
oscillator frequency so that it is within the control 
range of the phase comparer. The output of the 
horizontal oscillator is fed to the horizontal output 
amplifier, which makes use of a 6BQ6GT tube, V16. 
The screen voltage for the horizontal amplifier is 
supplied from a voltage-divider network. R816, R817, 
(the WIDTH control), R818, R307 (the BRIGHTNESS 
control), and R311 are parts of this divider. R817 varies 
the voltage applied to the screen, thus adjusting for 
proper picture width. Adjusting R307 for brightness 
varies the bias on the picture tube. The change in 
bias causes a change in beam current, and would 
tend to result in a change in picture width and var-
iation in the second-anode voltage. However, when 
the control arm of the BRIGHTNESS control, R307, 
is moved toward ground, less of the control is shunted 
by the 22K resistor, R311, and the total resistance of 
the voltage divider is increased. This increase in re-
sistance results in a decrease in the current through 
the divider, and the screen voltage on the horizontal 
amplifier is increased proportionally, thus compen-
sating automatically for the increase in beam current 
in the picture tube. The horizontal amplifier feeds the 
deflection coils through the horizontal output trans-
former. A 6AX4GT tube, V17, is used as the hori-
zontal damper. 
The second-anode voltage for the picture tube is 

supplied by one 1B3GT high-voltage rectifier tube, 
V18. The B plus voltage for the receiver is supplied 
by two selenium rectifiers, CR100 and CR101, in a 
full-wave, voltage-doubler circuit, operating directly 
from the power line. Bias voltage is obtained from 
across a filter choke, L405, which is in series with the 
negative side of the B plus supply. The B plus boost 

voltage, aerived from the horizontal damper circuit, 
supplies higher B plus voltage to the vertical oscillator 
and the first anode of the picture tube. Filament volt-
age for all the tubes except the high-voltage rectifier 
is supplied by a step-down transformer. Filament volt-
age for the high-voltage rectifier is supplied by 
winding on the horizontal output transformer. 

IMPORTANT 
A-C LINE ISOLATION 

CAUTION: One side of the a-c line is 
connected to the chassis through C101 
and L405. The other side of the a-c line 
is connected to the chassis through R100, 
F100, CR100, and C103, in series. Ground-
ing the chassis will result in a short circuit 
across one or the other of these two 
branches in the voltage-doubler circuit. 
During servicing and alignment it is de-
sirable that an a-c line isolation trans-
former capable of handling at least 225 
watts (Philco Part No. 45-9600) be used. 
Failure to use an isolation transformer will 
greatly increase the shock hazard, and 
may result in damage to the test equip-
ment or receiver, or both. 

SPECIFICATIONS 
VHF TUNING Twelve channel, 12-

position incremental tuner, covering VHF Televi-
sion Channels 2 through 13; fine tuning of local 
oscillator 

UHF TUNING Continuous tuning, 
covering UHF Television Channels 14 through 
83; fine and coarse tuning 

INTERMEDIATE FREQUENCIES 
Video Carrier 26.6 mc. 
Sound (intercarrier) 4.5 mc. 

TRANSMISSION LINE 300-ohm, twin-wire lead 

OPERATING VOLTAGE 110 to 120 volts, 
60 cycles, a.c. 

POWER CONSUMPTION Without 'UHF, 175 
watts; with UHF, 180 watts 

TUBE COMPLEMENT 
R-F CHASSIS R-181 

Reference 
Symbol Tube Type Function 

VI 
V2 

V3, V4, V5 
V6 
V7 
V8 

V9 
VIO 
VII 

VI9 

6BZ7 miniature 
I2AZ7 miniature 
6CB6 miniature 
I2BY7 miniature 
6AU6 miniature 
6T8 miniature 

6K6GT octal 
6U8 miniature 
6BE6 miniature 

I7YP4, or 21ZP4A 

R-F Amplifier 
Oscillator-Mixer 
Video I-F Amplifiers 
Video Output Amplifier 
Soad Amplifier 
Ratio Detector, First Audio, 

and Tuner A-G-C Clamp 
Audio Output 
Sync Amplifier, Sync Inverter 
Sync Separator, A.G.C. 

Picture Tube 

0 John 1. Rider 
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Reference 
Symbol Tube Type Function 

V12 12B117 miniature Vertical Oscillator 
V13 12134 miniature Vertical Output Amplifier 
V14 6AL5 miniature Horizontal Phase Comparer 
V15 12ALT7 miniature Horizontal Oscillator 
V16 6BQ6GT octal Horizontal Output Amplifier 
V17 6AX4GT octal Horizontal Damper 
V18 1B3GT octal High-Voltage Rectifier 

B SUPPLY FUSE REPLACEMENT 

The B supply protective fuse, F100, is wired into 
the low-voltage section, and is in series with the 
selenium rectifiers. For replacement, use a 1.6-am-
pere, delayed-action-type fuse, Philco Part No. 45-
2656-23. 

. CAUTION: Discharge the circuit before 
replacing the fuse. 

HORIZONTAL-OSCILLATOR 
ADJUSTMENT 

To adjust the horizontal-oscillator circuit, tune in 
a station and proceed as follows: 

1. Reduce the width of the picture until approxi-
mately 1 inch of blank screen appears at the right-
hand and left-hand sides of the picture. 

2. Increase the BRIGHTNESS control setting un-
til the blanking becomes visible. This will appear as 
a dark vertical bar on each side of the picture. 

3. Connect a . 1-p.f. condenser from the test point, 
adjacent to TC800, to ground. (The plate side of the 
horizontal ringing coil, L800, is connected to the 
test point.) 

4. Set the HORIZONTAL HOLD control to the 
approximate center of its mechanical rotation. 

5. Adjust the HORIZ. HOLD CENTERING con-
trol until equal portions of the blanking bar appear 
on both sides of the picture. 

6. Remove the . 1-d. condenser from the test point. 
7. Adjust the horizontal ringing coil, L800, until 

equal portions of the blanking bar again appear on 
both sides of the picture. 

8. Rotate the HORIZONTAL HOLD control 
through its range. The picture should fall out of 
sync on both sides of the center of its rotation. If the 
picture does not fall out of sync on both sides, re-
adjust the HORIZ. HOLD CENTERING control. 

9. Rotate the HORIZONTAL HOLD control 
through its range, and observe the number of di-
agonal blanking bars that appear just before the pic-
ture pulls into sync. The pull-in should occur with 
from 1 to 2 diagonal bars when the sync position is 
approached from either direction. If proper pull-in 
is not obtained, repeat the above procedure. 

VIDEO-DETECTOR 
PEAKING-COIL ADJUSTMENT 

The video-detector peaking coil, L214, is adjusted 
at the factory for proper transient response of the 
video circuit. Ordinarily, this coil will require no 
further adjustment by the serviceman. On any station 
where excessive overshoot or excessive smear is pres-
ent, a slight adjustment of L214 may improve the 
picture quality on that station; however, this adjust-
ment may sacrifice the quality on other channels. If 
L214 is replaced in servicing, adjustment will be re-
quired. 

Before adjusting L214, check the tuner alignment 
and i-f alignment. (Never adjust L214 until the align-
ment of the receiver is correct.) Then tune in a station 
and adjust L2i4 until there are no trailing whites or 
smear in the picture. Turning TC206 clockwise re-
duces trailing whites and overshoot; turning TC206 
counterclockwise reduces picture smear and increases 
trailing whites. The proper position is the point where 
no smear or trailing whites appear in the picture. 
The above procedure for adjustment of TC206 

applies to a particular station exhibiting smear or 
overshoot. After TC206 is adjusted, reception on all 
the other stations should be checked, to make certain 
that the adjustment has not impaired the picture 
quality. 

TELEVISION ALIGNMENT 
GENERAL 
The alignment consists of tuning each i-f coil to a 

given frequency, using an AM signal, and then feed-
ing in a sweep signal at the antenna terminals and 
touching up the adjustments to obtain the desired 
pass band. 
The over-all response curve (r-f, i-f) of the circuits 

from the antenna terminals to the video detector, 
after the i-f stages have been aligned, should appeat 
essentially the same, regardless of the channel under 
test. If not, the tuner should be aligned. 
The video-carrier intermediate frequency is 26.6 

mc., and the sound intermediate (intercarrier) freq-
uency is 4.5 mc. Alignment of these circuits requires 
careful workmanship and good equipment. The fol-
lowing precautions must be observed: 

1. There must be a good bond between the re-
ceiver chassis and the test equipment. This is most 
easily obtained by having the top of the workbench 
metallic. The receiver chasis should be placed tuner-
side down on the bench. If the bench has no metallic 
top, the test equipment and chassis can be bonded 
by a strip of copper about 2 inches wide. The section 
of the chassis nearest the tuner should rest on the 
strip. 

2. Do not disconnect the picture tube, picture-tube 
yoke, or speaker while the receiver is turned on. 

3. Allow the receiver and test equipment to warm 

up for 15 minutes before starting the alignment. 
4. The marker (AM) signal generator should be 

calibrated accurately to the frequencies used and to 
the sound and video r-f carriers of each channel used 
during alignment. If Model 7008 is used, the built-in 
crystal calibrator provides an excellent means of 
calibration. An alternate method for calibrating the 
signal generator to the sound and video r-f carrier 
frequencies is to zero-beat the signal generator with 
the received signals. 
For further information regarding calibration, re-

fer to Philco Lesson PR-1745 (J), entitled "Television 
Service in the Home." 

TEST EQUIPMENT REQUIRED 
The following test equipment is recommended for 

aligning the receiver: 
1. Philco Precision Visual Alignment Generator for 

Television and FM, Model 7008, or equivalent. 
2. Vacuum-tube voltmeter, or 20,000-ohms-per-volt 

voltmeter. 
3. R-F Probe, Philco Part No. 76-3595 (for use with 

Model 7008 generator). 

JIGS AND ADAPTERS REQUIRED 
Mixer Jig 

Connections to the grid of the mixer tube may be 
made through the alignment jack provided for that 
purpose. To connect the generator to this point, a 
mixer jig, Philco Part No. 45-1739, and a connecting 
cable, Philco Part No. 45-1635, may be used. As an 
alternate, a Philco alligator-clip adapter, Part No. 
45-1636, with as short a ground lead as possible, may 
be used to connect the alignment jack. The ground 
lead should be connected as close as possible to the 
mixer tube. It is essential that the signal-generator 
output lead be terminated with a 68-ohm resistor 
(carbon), so that regeneration, caused by connection 
of the lead to the mixer, is held to a minimum. 

Antenna-input Matching Network 
Figure 1 shows an impedance-matching network 

for coupling the signal generator to the antenna-input 
terminals of the receiver. This network, which is de-
signed to have an input impedance of 75 ohms and 

TP0-1179 

Figure 1. Antenna-Input Matching Network 

an output impedance of 300 ohms, is used to match 
a 75-ohm generator to a 300-ohm antenna-input cir-
cuit. The resistors used in this network should be 
of carbon-composition construction, and should be 
chosen from a group to obtain values within 10% of 
those indicated. The resistors should be placed in a 
shield can, to prevent variable effects. An antenna 
matching jig, Philco Part No. 45-1736, which consists 
of a matching transformer and connecting box, may 
be used in place of the resistor network. 

Video I-F Alignment Jig 
(Video Test Jack Adapter) 
The alignment jig shown in figure 2 should be 

used during the i-f alignment, to apply the proper 
bias to the a-g-c bus, and to provide a convenient 
oscilloscope connection. This jig consists of a 5-prong 
plug, a 10,000-ohm potentiometer, a 2200-ohm iso-
lating resistor, and a 7%-volt battery. A suggested 
method of fabricating the jig is also shown. It is sug-
gested that the bias battery and potentiometer be 
mounted in a metal box of convenient size. 
The potentiometer and switch are connected across 

the 7%-volt battery. The switch is used to disconnect 
the potentiometer, to prevent the discharge of the 
battery while not in use. The 1000-ohm resistor in 
series with the arm of the control will prevent rapid 
discharge of the battery if the leads are accidentally 
shorted. 

Sound I-F Alignment Jig 
Figure 3 shows the jig that should be used to con-

nect the voltmeter and oscilloscope to the VOLUME 
CONTROL socket, J400. A suggested method of fab-
ricating the jig is also shown. 
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PLUG PL400 
HERE 

VTvM OR 
20,000-OHMS-PER-VOLT 

VOLTMETER 

TO J400 

SOCKET (BOTTOM VIEW) 
PART NO. 27-62 14 

TO OSCILL0 : COPE 

PLUG PART NO. 
- 27-4785 3 

1/4" 4-40 
NUTS AND BOLTS 

METAL BRACKETS 
SOLDERED TO 

SHIELD 

MINIATURE SHIELD 
PART NO. 

56-5629FA3 

SHELL 
PART NO 56-1146H 

GND 

VOLTM TER 

PLUG - 
PART N0,27-4785-3 

SOCKET 
PART NO. 27-6214 

NOTE , CONNECTIONS 
INSULATED WITH 
SPAGHETTI 

SOLDERED 

OSCILLOSCOPE 

TERMINAL STRIP 

I/4' HOLE 

SOLDERED 
CORRECT 

ORIENTATION 

Figure 3. Sound l-F Alignment Jig 

TELEVISION TUNER ALIGNMENT 

After the tuner is serviced, or if an i-f alignment 
is required, the tuner alignment should be checked 
by observing the tuner response curve, as given under 
Bandpass Alignment. If the response curve does not 
fall within the limits shown in figure 5, the tuner 
should be realigned. If realignment is necessary, use 
the procedure given below. 

Since the frequency of the local oscillator affects 
the tuner response, the local-oscillator alignment 
should be made first. 

Oscillator Alignment 

General 

Tuning cores are provided in the oscillator coils at 
channels 13, 11, 9, 7, 6, and 4. By adjusting these 
tuning cores, all channels may be placed on fre-
quency. This procedure should be carried out with the 
highest-frequency channel first, since the alignment 
of each channel affects the alignment of all the chan-
nels below it in frequency. The channel adjustments 
are so arranged that, with one exception, each ad-
justment corrects the tuning of more than one chan-
nel. The coverage of the various adjustments is as 
follows: 

Channel 
Adjustment 

Channels Corrected 
By Adjustment 

13 
11 
9 
7 
6 
4 

13 and 12 
11 and 10 
9 and 8 
7 only 
6 and 5 

4, 3, and 2 

The FINE TUNING cam should be preset for all 
adjustments by placing the stop on th g FINE TUN-
ING cam between the Channel 7 and 8 holes on the 
front plate of the tuner. See figure 4. 

Procedure Using Signal Generator 
An r-f signal (unmodulated), at the oscillator 

frequency, is fed into the antenna input from an AM 
signal generator, and the oscillator tuning cores are 
adjusted for zero beat. The r-f signal frequency 
should be accurately determined. It is preferable that 
the signal be taken from a crystal-controlled source; 
if this is not available, the signal generator may be 
calibrated against the television station. 

1. Connect the hot lead of the oscilloscope to the 
mixer plate test point, G2, through a 1000-ohm re-
sistor, and connect the ground lead • of the oscillo-
scope to the chassis, near the test point. (High oscil-
loscope gain may be necessary to obtain a visual beat. 
In this instance, base-line hum may be ignored.) 

2. Connect the AM (marker) generator to the 300-
ohm antenna-input terminals. For this purpose the 
antenna-input matching network is not required. 

3. Disconnect the white (a-g-c) lead from the tuner, 
and connect it to the negative terminal of a 11/2-volt 
battery. Ground the positive terminal. If regeneration 

Figure 4. Television Tuner, 
Showing Locations of Adjustments 
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is observed, the bias may be increased to 4 or 5 volts, 
to reduce the regeneration. 

4. Mechanically preset the fine-tuning cam as 
shown in figure 4. 

5. Feed in an r-f signal (unmodulated), at the oscil-
lator frequency for Channel 13, with the CHANNEL 
SELECTOR set for Channel 13. 

6. Adjust the Channel 13 tuning core (see figure 4). 

7. Reset the signal-generator frequency and the 
CHANNEL SELECTOR, and adjust the tuning cores 
for Channels 11 and 9, respectively. 

8. Repeat steps 5, 6 and 7 until Channels 13, 11, 
and 9 are within plus or minus 500 kc. of the cor-
rect frequency. 

Tp2.2200 9. Feed in r-f (unmodulated) signals, at the oscil-
lator frequencies for Channels 7, 6, and 4, consecu-
tively (see NOTE below), and adjust the respective 
tuning cores (see figure 4). 

NOTE: The exact position of the FINE 
TUNING cam should be marked when 
Channel 4 is correctly aligned. This po-
sition is to be used in step 4 of the i-f 
alignment procedure. 

Procedure Using Station Signal 

The following simplified procedure may be used 
to align the oscillator when the television i-f align-
ment is satisfactory and a station signal is available: 

1. Mechanically preset the FINE TUNING cam 
to the center of its range (see figure 4). 

2. Tune in the highest frequency channel to be 
received. 

3. Adjust the tuning core for that channel, or the 
next highest channel, for the best picture; that is, 
starting with sound in the picture, turn the tuning 
core until the sound disappears. Repeat for each 
channel received in the area. 

Bandpass Alignment 

General 

The bandpass alignment consists of aligning the 
tuner at Channels 13 and 6, and then making it track 
down to Channels 7 and 2, respectively. 
During the alignment, a fixed bias of 1% volts is 

applied to the r-f amplifier tube. 
An FM (sweep) signal is applied to the antenna-

input circuit, and an oscilloscope is connected to the 
mixer plate circuit. The, oscilloscope gain should be 
as high as possible, consistent with hum level and 
"bounce" conditions. Hum conditions will cause dis-
tortion of the time base and response. Bounce con-
ditions, which are caused by poor line regulation, 
will cause the response and time base to jump up 
and down. The use of too high an oscilloscope gain 
aggravates these conditions, whereas the use of too 
low a gain necessitates increasing the generator out-

put to a point where the tuner may be overloaded. 
Overload may be checked by changing the generator 
output while observing the shape of the response 
curve; any change in the shape of the curve indicates 
overload, in which case a lower generator output 
and higher oscilloscope gain must be used. The tuner 
coupling link should be disconnected from the i-f sec-
tion and a 40- to 70-ohm resistor connected across 
the open end of the link, to eliminate the absorption 
effect of this coil on the response curve. 

1. Disconnect the white (a-g-c) lead from the tuner, 
and connect it to the negative terminal of a 1%-volt 
battery. Ground the positive terminal. 

2. Disconnect the tuner link at terminal board 
B11-5 and B11-7 (see figure 36), and connect a 40- to 
70-ohm carbon resistor to the two leads of the link. 

3. Connect a 1000-ohm resistor in series with the 
hot lead of the oscilloscoee. Connect the other end of 
the resistor to the mixer plate test point, G2, and 
connect the ground lead of the oscilloscope to the 
chassis, near the test point. 

4. Connect the FM (sweep) generator to the 300-
ohm antenna-input terminals through an antenna-in-
put matching network. See figure 1. 

Procedure 

1. Set the CHANNEL SELECTOR and FM 
(sweep) generator to Channel 13 (213 mc.): Adjust 
the generator for sufficient sweep to show the com-
plete response curve. 

2. Establish the channel limits (see figure 5) by 
using the marker (AM r-f) signal generator to pro-
duce marker pips on the response curve. (Set the 
marker generator first to 210 mc., then to 216 mc.) 

Figure 5. Television Tuner TP9-5128-I 

Response Curve, Showing Bandpass Limits 
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Figure 6. Television Tuner Response Curve, Showing Tracking Compensation 

The curve should be reasonably flat between the 
limits shown in figure 5. 

3. Adjust TC502 and TC504 (figure 4) for a sym-
metrical, approximately centered pass band. Set the 
marker generator to 213 mc. Detune TC504 counter-
clockwise until a single peak appears. Adjust TC502 
until the peak falls on the 213-mc. marker. It may 
be necessary to increase the output of the generator 
during this adjustment. Then adjust TC500 for max-
imum curve height and symmetry of the single peak. 
The antenna circuit is now tuned for the high-
frequency channels. 

4. Readjust TC502 and TC504 for a symmetrical 
response, centered about 213 mc., and falling within 
the limits shown in figure 5. 

5. Set the CHANNEL SELECTOR and FM gen-
erator to Channel 7 (177 mc.). 

6. Establish the channel limits by using the marker 
generator to produce marker pips on the response 
curve. (Set the generator first to 174 mc., then to 
180 mc.). The curve should be reasonably flat be-
tween the limits. 

7. On Channel 7, note the response curve, with re-
spect to tilt and center frequency. The curve should 
be centered in the pass band, and should be sym-
metrical. 

8. If the curve is not symmetrical, and appears 
unbalanced, as shown in figure 6, leave the generator 
and tuner set to Channel 7, and adjust C508 and 
C512 (see figure 4) to obtain a response curve which 

TP0-1174 

is the mirror image (tilt in the opposite direction) of 
the original. This is a form of overcompensation; to 
allow for the effect of Channel 13 adjustment on 
Channel 7. For example, if the Channel 7 response 
appears as in figure 6A, then the trimmer should be 
adjusted to obtain the response shown in figure 6B. 

9. Reset the CHANNEL SELECTOR and gen-
erators to Channel 13. Readjust TC502 and TC504 
for a symmetrical and centered pass band. See step 4. 

10. Set the CHANNEL SELECTOR and gener-
ators to Channel 7, and check the response for center 
frequency and symmetry. Repeat steps 8 and 9 as 
many times as necessary to obtain the most sym-
metrical and centered response curves on Channels 
13 and 7. Channels 7 through 13 are now correctly 
aligned. 

11. Set the CHANNEL SELECTOR and sweep 
generator to Channel 6 (85 mc.). 

12. Establish the channel limits, using the marker 
generator to produce marker pips on the response 
curve. (Set the generator first to 82 mc., then to 88 mc.) 

13. Adjust TC503 and TC505 for a symmetrical, 
approximately centered pass band. Set the marker 
generator to 85 mc. Detune TC505 counterclockwise 
until a single peak appears. 

CAUTION: Do not turn TC505 exces-
sively, or it will fall out of the coil. 

Adjust TC503 until the peak falls on the 85-mc. 
marker. It may be necessary to increase the output 

of the generator during this adjustment. Then adjust 
TC501 for maximum curve height and symmetry of 
the single peak. The antenna circuit is now tuned 
for Channels 2 through 6. To prevent overloading, 
the output of the generator should be reduced after 
this adjustment is completed. 

14. Readjust TC503 and TC505 for a symmetrical 

response, centered about 85 mc. 

VIDEO I-F ALIGNMENT 
Preliminary 

Before proceeding with the alignment or making 
an alignment check, observe the following prelim-
inary instructions: 

1. Preset the CONTRAST and BRIGHTNESS con-
trols to the maximum counterclockwise position. 

2. Preset the CHANNEL SELECTOR to Channel 4. 
3. Insert the video i-f alignment jig into J200. 
4. Connect the oscilloscope to the 2200-ohm re-

sistor from the video i-f alignment jig. Connect the 
ground lead of the oscilloscope to the ground lead 
of the jig. 

5. Connect a 3-volt bias battery to the video i-f 
alignment jig, with the negative terminal of the bat-
tery to the bias lead of the jig, and the positive 
terminal to the ground lead. 

6. Connect the AM generator to the mixer test 
point, G-1, through a mixer jig, and adjust the gen-
erator for approximately 30 percent modulation at 
400 cycles. Adjust the output of the generator dur-
ing alignment, to keep the output at the second de-

tector below .6 volt, peak to peak. 

NOTE: If the i-f shield has been removed 
for repairs, it must be replaced before 
proceeding with the alignment. 

Procedure 
1. Tune the AM generator to 28.1 mc., and adjust 

TC200 (see figure 7) for minimum output, as ob-
served on the oscilloscope. 

2. Tune the AM generator to 22.1 mc., and adjust 

TC203 for minimum output, as observed on the 
oscilloscope. 

NOTE: In steps 1 and 2 it is necessary 
to keep the generator output sufficiently 
high that a null indication may be ob-
served on the oscilloscope; however, 
avoid overloading of the receiver by ex-
cessive signal. 

3. Tune the AM generator to the frequencies indi-
cated below, and adjust the tuning cores for max-
imum output. 

a. 24.0 mc., adjust TC512. 
b. 25.7 mc., adjust TC201. 
c. 23.6 mc., adjust TC202. 
d. 26.4 mc., adjust TC204. 
e. 24.5 mc., adjust TC205. 

TP3-7I7 

Figure 7. R-F Chassis R-1 81, Top View, Showing 
Locations of Adjustments 

4. Connect the sweep generator and r-f marker 
generator to the antenna terminals through a match-
ing jig. (If a separate oscilloscope is used, connect 
the sweep output of the generator to the horizontal 
input of the oscilloscope.) Set the CHANNEL SE-
LECTOR to Channel 4, and tune the sweep gen-
erator for output on Channel 4. After the equip-
ment is properly connected, adjust the FINE TUN- 6
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Figure 8. Over-all R- F, l-F Response Curve, Showing Tolerance Limits 

INC control to the mark previously made (see NOTE 
under Oscillator Alignment). 

5. If the response curve does not fall within the 
limits shown in figure 8, the adjustment of the tun-
ing cores may be touched up slightly while observ-
ing the response curve with the sweep generator. Do 
not touch the setting of TC200 and TC203. To ad-
just the curve, adjust TC201 and TC204 for proper 
video carrier level. The top of the curve may be 
leveled by adjusting TC205, and the low-frequency 
side of the curve may be adjusted by adjusting 
TC202. By means of these adjustments the response 

curve should be brought within the limits shown in 
figure 8. 

CAUTION: Do not turn any of the tun-
ing cores excessively. To retouch, only 
turn the tuning cores slightly. This caution 
applies particularly to TC202. 

SOUND I-F ALIGNMENT 

1. Remove the 1st v-i-f tübe, and connect a v.t.v.m. 
or a 20,000-ohms-per-volt voltmeter to the sound i-f 
alignment jig. Adjust the VOLUME control for mod-
erate speaker output. 

1N34 
CRYSTAL 
PART NO 
54-6001 

TO 
OSCILLOSCOPE 

220 U. U. F 
PART NO 

62 -122001001 

100,000 OHMS 
PART NO INPUT 
66 -4108340 

Figure 9. Wiring Diagram of Crystal Detector 
TPO-I ISO 

2. Feed in an accurately calibrated 4.5-mc. AM 
signal through the 2200-ohm resistor in the video i-f 
alignment jig, to pin 2 of J200. 

3. Tune TC400, TC401, and TC402 for maximum 
indications on the meter. The point of maximum 
meter indication for TC402 should also be the point 
of minimum speaker output. 

4. Tune TC402 for minimum speaker output. 
5. Connect an r-f probe or crystal detector to the 

cathode (pin 11) of the picture tube. See NOTE below. 
6. Tune TC300 for minimum indication on oscil-

loscope. (If a crystal detector is not available, TC300 
may be adjusted for minimum beat pattern, as ob-

served on the picture tube, with a station picture 
present.) 

7. Replace the 1st v-i-f tube. Tune in a station and 
use the speaker output as an indication. 

8. Turn the FINE TUNING control clockwise to 
obtain a slightly fuzzy picture. 

9. Tune TC402 for minimum AM (noise) output 
NOTE: The R-F Probe, Part No. 76-3595, 
is used as a detector of the 4.5-mc. signal, 
and the oscilloscope is used as an indi-
cating device. An alternate crystal de-
tector may be made up as shown in fig-
ure 9. 

OSCILLOSCOPE WAVEFORM PATTERNS 
These waveforms were taken with the receiver ad-

justed for an approximate peak-to-peak output of 3 
volts at the video detector. The voltage given with 
the waveforms are approximate peak-to-peak values. 
The frequencies shown are those of the waveforms— 
not the sweep rate of the oscilloscope. The wave-

Figure 10. Video Detector Output, 
Pin 2 of .1200 
3 volts, 60 c.p.s. 

TP2-787 

 I-

I „.............. 
e. ., .. .. . 

Figure 12. Video Amplifier Plate, 
pin 7 

66 volts, 60 c.p.s. 

forms were taken with an oscilloscope having good 
high-frequency response. With oscilloscopes having 
poor high-frequency response, the sharp peaks of 
the horizontal waveforms are more rounded than 
those shown, and the peak voltages differ from those 
shown. 

Figure 11. Video Detector Output, 
Pin 2 of J200 

3 volts, 15,750 c.p.s. 

TP2-786 

1%oitik I I e l  

TP2-788 Figure 13. Sync Amplifier Plate, 
Pin 6 

66 volts, 60 c.p.s. 

TP2-790 
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Figure 14. Sync Separator Grid, 
Pin 7 

50 volts, 60 c.p.s. 

TP2-790 

NarareascurannanNelmulanawellast 

TP3 330 
Figure 18. Vertical-Oscillator Grid, 

Pin 2 
.5 volt, 60 c.p.s. 

Z/ 

TP3-332 
Figute 22. Vertical-Output Grid, * 

Pins 2 and 7 
100 volts, 60 c.p.s. 

TP2-792 

Figure 15. Sync Separator Plate, 
Pin 5 

20 volts, 15,750 c.p.s. 

TP3-327 
Figure 19. Vertical-Oscillator Cathode, 

Pins 3 and 8 
15 volts, 60 c.p.s. 

hamen 

Figure 23. Vertical-Output Plate, * 

Pin 9 
450 volts, 60 c.p.s. 

TP3-329 

gasematal 

e 

•aingsagas trimm 

TP2-791 
Figure 16. Sync Inverter Plate, 

Pin 1 
20 volts, 15,750 c.p.s. 

TP3-328 
Figure 20. Vertical-Oscillator Plate, 

Pin 1 
65 volts, 60 c.p.s. 

TP2-641 

Figure 24. Phase Comparer Plate, 
Pin 2 

10 volts, 15,750 c.p.s. 

TP2-793 

Figure 17. Sync Inverter Cathode, 
Pin 8 

6.8 volts, 15,750 c.p.s. 

TP3-326 

Figure 21. Vertical-Oscillator Plate, * 
Pin 6 

100 volts, 60 c.p.s. 

...»o rr.rmo e 

Figure 25. Phase Comparer Cathode, 
Pin I 

10 volts, 15,750 c.p.s. 

TP2-642 3
0
V
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*Waveforms and voltages token with ;;.:.lotion resistor in series with oscilloscope lead. 
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\r\ 
TP2-652 

Figure 26. Phase Comparer 
Pins 5 and 7 

6 volts, 15,750 c.p.s. 

TP2-64.7 

Figure 28. Horizontal-Oscillator Cathode, 
Pins 8 and 3 

16 volts, 15,750 c.p.s. 

crr-
TP2.649 

Figure 30. Horizontal-Output Grid, 
Pin 5 

130 volts, 15,750 c.p.s. 

°CAUTION: High-voltage pulses are present in the 
horizontal-output circuit. The waveform in figure 31 
was taken with the alligator clip of the oscilloscope 
lead clipped over the insulation of the lead connected 
to pin 7 of J800. (To prevent puncture of the insulation 
of the lead, file off the teeth of the alligator clip, and 

TP2-2852 

Figure 27. Horizontal Oscillator 
Test Point 

35 volts, 15,750 c.p.s. 

\ 
°.) 

TP2-648 

Figure 29. Horizontal-Oscillator Grid, 

Pin 2 
38 volts, 15,750 c.p.s. 

TP2-650 

Figure 31. Horizontal- Deflection Yoke, 
°Pin 7 of J800 

3000 volts, 15,750 c.p.s. 

•See CAUTION note 

wrap friction tape around the clip.) Connection to other 
points in the horizontal-output circuit is dangerous, 
because of the high voltages present. The peak-to-peak 
voltage shown for figure 31 is the actual voltage pres-
ent; however, the amplitude of the scope presentation 
depends upon the degree of coupling. 

VOLTAGE MEASUREMENTS 

The voltages given here and on the schematics were taken with a 20,000-
ohms-per-volt voltmeter, with a line voltage of 117 volts, and no signal input 

to the receiver. 
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Showing Voltages at the Sockets 

© John Y. Rider 



F
i
g
u
r
e
 3
4
.
 
Television T

u
n
e
r
,
 P
a
r
t
 N
o
.
 7
6
-
7
6
6
4
,
 B
a
s
e
 L
a
y
o
u
t
 

4,,•, ii 

L‘ 

• 
ru 9 

7-- 
ct. 
• 

L504 rr 
LAI, „,, 

502 U  

T P2-2 206-A 

Figure 35. Television Tuner, Part No. 76-7664, Schematic Diagram 
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Figure 38. Deflection Chassis D-181, Run 4 ( First Production), Schematic Diagram 
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UHF TUNER - ADAPTER UT21D, PART NO. 43-6778 

FOR RECEIVERS USING R - F CHASSIS R - 181 
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Figure 39. Deflection Chassis D-181, Run 4 ( First Production), Base Layout 

UHF Tuner-Adapter UT21D, Part No. 43-6778, 
provides for the reception of UHF signals on tele-
vision channels 14 through 83. It is designed for 
installation in Philco Television Receiver modele 
that have a model number beginning with "B," and 
use r-f chassis R181. The adapter consists of a UHF 
converter and preamplifier unit, a change-over 
switch, adapter cables and plugs, a planetary drive 
tuning-assembly, and mounting hardware. 

CIRCUIT DESCRIPTION 

The UHF Tuner-Adapter functions as a con-
verter, and converts the signals of the UHF band to 
a frequency selected within the VFH band. The 
frequency selected is that of either Channel 2 or 
Channel 3, depending upon the locality in which 
the receiver is used. 

The incoming UHF signal is coupled through 
the antenna input line, and through two 680-ed. 
condensers and a 150-ohm transmission line to the 
antenna tank of the tuner. See figure 42. The an-
tenna tank is coupled to the mixer tank by means 
of the mutual coupling of L2 and L3 and the stray 
capacitance, C5. The desired signal is selected by 
tuning the antenna tank and the mixer tank to the 
proper frequency, and the signal is then coupled to 
the crystal mixer circuit by means of the mutual 
coupling of L4 and L5. The local-oscillator signal 
is generated by a 6AF4 tube, and the associated 
circuit. The local-oscillator signal is coupled to the 
crystal mixer circuit by means of a 300-ohm, minia-
ture transmission line and the mutual coupling of 
L7 to L5 and L8 to L6. The UHF r-f signal and the 
oscillator signal are mixed in the crystal mixer cir-
cuit, producing a radio-frequency signal within 
range of the VHF tuner when the tuner is set to 
either Channel 2 or Channel 3. This signal is fed 
into a preamplifier, which amplies it, and it is then 
fed into the VHF tuner through a twin-wire lead. 
In the VHF tuner, the signal is converted to the 
intermediate frequency of the television receiver. 
• In VHF operation, a 150,000-ohm resistor is placed 
in series with the UHF oscillator plate, which makes 
this oscillator inoperative. 

The purpose of using two r-f tanks in the UHF 
tuner is to readily admit the r-f signals, and, at the 
same time, prevent the UHF i-f and oscillator 
signals from feeding back into the antenna and 
causing interference with other receivers. 

CHANGE-OVER SWITCH 

The change-over switch supplied with the Tuner-

Adapter is used to switch from VHF to UHF, and 
vice versa. It is installed on the back of the VHF 
tuner, and is operated by an actuator mounted on 
the VHF tuner shaft. When the VHF Channel 
Selector is turned to the position for UHF opera-
tion, the switch connects the antenna to the UHF 
tuner, turns off the VHF pilot light, turns on the 
UHF pilot light, and connects the output of the 
UHF tuner to the antenna input of the VHF tuner. 
When the VHF Channel Selector is turned to any 
VHF position, the switch connects the antenna to 
the VHF tuner, turns off the UHF pilot light, turns 
on the VHF pilot light, and places a 150,000-ohm 
resistor in series with the UHF oscillator plate, as 
explained above. 

PLANETARY DRIVE 

The UHF tuner is tuned by means of a 3-gang 
tuning condenser, which is driven through a 
specially designed planetary drive. The planetary 
drive is so constructed that fine tuning and coarse 
tuning can be accomplished with a single control 
knob. The tuning shaft is coupled to the driving 
shaft through three balls, which form a planetary 
drive that produces slow rotation for fine tuning. 
See figure 40. After rotating 180 degrees with the 
tuning shaft, a pin engages the driving shaft, and 
the two shafts are direct-coupled, for coarse tuning. 
To re-engage the planetary drive for fine tuning, it 
is only necessary to reverse the direction of the 
rotation. The dial pointer is connected to the tuning 
gang through a cord • drive, and indicates the 
channel number to which the tuner is tuned. 

ALIGNMENT AND REPAIRS 

The frequencies at which the Tuner-Adapter 
operates are extremely high; therefore, it is neces-
sary that the utmost care be taken to safeguard 
against upsetting the delicate adjustments of the 
tuner. It is recommended that the serviceman make 
only minor repairs to the tuner, such as replacement 
of the tube or crystal and the wiring of external 
leads. The Tuner-Adapter should be returned to 
the factory for alignment and major repairs, unless 
the serviceman is properly equipped to perform 
these jobs. In general, a good rule to follow is not 
to remove the cover of the Tuner-Adapter unless 
so equipped. 

NOTE: Replacing the tube with a new 
one may detune the tuner. If this occurs, 
a number of tubes should be tried, until 
the most satisfactory substitute for the 
original is found. 

© John Ir. Rider 
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CHASSIS D-181, R-181, Code 130 

TP2 3175 

Figure 43. Oscillator and Mixer Board Layout 

TP2 3179 A 

Figure 44. Base View of Tuner-Adapter UT21D, 
Part No. 43-6778, Preamplifier Assembly 

TP2-3181 

Figure 45. Side View and Base View of Tuner-Adapter UT21D, 
Part No. 43-6778, Without Board Assemblies 
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INSTALLATION INSTRUCTIONS 
This tuner will provide reception of UHF Channels 

14 through 83 by converting the UHF signal to the 
VHF frequency of Channel 2 or Channel 3. When the 
VHF CHANNEL SELECTOR of the Receiver is 
rotated in the counterclockwise direction, either the 
Channel 2 or Channel 3 position may be used for the 
reception of the converted UHF signal; when the 
VHF CHANNEL SELECTOR is rotated in the clock-
wise direction, both Channel 2 and Channel 3 may be 
received. To install the tuner, proceed as follows: 

1. Remove the cabinet back and the r-f chassis 
from the cabinet. Then remove the nameplate from 
the control panel. 

2. Insert the dial scale and bezel assembly into the 
hole provided in the cabinet. The four studs should be 
passed through the four holes provided. Fasten the 
assembly in place with the washers and small pal-
nuts supplied. 

3. Remove the tuner assembly from the mounting 
board with which it was shipped. Keep the screws 
for mounting the tuner in the cabinet. 

4. Place the spacers on the mounting studs, and 
use the studs to attach the bracket and socket assem-
bly to the rear of the VHF tuner on the r-f chassis, as 
shown in figure 47. 

5. Place the switch-actuator assembly on the shaft 
that extends from the rear of the VHF tuner; position 
the assembly so that the switch-actuator studs point 
away from the tuner. See figure 47. 

6. Place the switch assembly ou r the mounting studs, 
push the switch toward the top of the tuner, and 

TP2-3180 fasten it in place with the washers, lock washers, 
Figure 46. Top View and Base View of Tuner- and nuts provided. See figure 47. 
Adapter UT21D, Part No. 43-6778, With Board 

Assemblies in Place 7. Set the VHF CHANNEL SELECTOR to Chan-
nel 3, and rotate the switch actuator on the tuner 
shaft in the counterclockwise direction (as viewed 
from the rear of the VHF tuner) until the switch-

TP3-105-6,1 

Figure 47. UHF-VHF Change-over Switch, 
Showing Mounting Details 

TP3-106-i 

Figure 48. Switch Actuator Stud Position with 
Change-over Switch in VHF Position and VHF 

CHANNEL SELECTOR on Channel 3 

actuator studs are positioned as shown in figure 48. 
Exert slight pressure against the actuator in the clock-
wise direction, and fasten the actuator securely on the 
shaft in this position. Then check to make certain that 
the operation of the UHF-VHF change-over switch 
and actuator is as follows: When the change-over 
switch is thrown to UHF in the Channel 3 position, 
th& switch actuator should throw to the position 
shown in figure 49. The change-over switch should 
throw to UHF on Channels 2 and 3 when the VHF 
CHANNEL SELECTOR is switched from Channel 4 
to Channel 3 and then to Channel 2. The change-over 
switch should not throw when the VHF CHANNEL 
SELECTOR is switched from Channel 13 to Channel 

TP3.107 A i 

Figure 49. Switch Actuator Stud Position with 
Change-over Switch in UHF Position and VHF 

CHANNEL SELECTOR on Channel 3 
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TP3-799-1 

Figure 50. Lead Dress and UHF Tuner Mounting Details 

2 and then to Channel 3. Make certain that the 
actuator clears the cam shoulder when the CHANNEL 
SELECTOR is switched from Channel 3 to Channel 
4. If the switch does not throw properly, reposition 
the switch on the mounting studs and the switch 
actuator on the VHF tucer shaft until the switch 
operates as described above. Lubricate the switch 
cam and switch actuator studs with cup grease. 

8. Remove the bulb and shield from the pilot-
light assembly on the r-f chassis, place the bulb 
in the empty socket of the UHF tuner assembly, and 
place the shield over the bulb. Cut the pilot-light 
leads about one inch from the chassis, and tape up 
each end separately. 

9. Remove the audio output tube, plug the octal 
adapter into the tube socket, and place the tube in 
the adapter socket. The octal adapter is wired to the 
switch. 

CAUTION: MAKE SURE THAT THE 
LEADS DO NOT TOUCH THE TUBES. 

10. Remove the antenna lead from the VHF tuner, 
and solder the short lead from the UHF-VHF change-
over switch to the VHF tuner antenna terminals from 
which the antenna lead was removed. See figure 47. 
Insert the two twin-wire leads from the change-over 
switch through the paper lead holder, and then slide 
the lead holder over the tapered-line assembly on 
the VHF tuner. 

11. Fasten the dress lug to the chassis with the 
screw provided (see figuro 50). 

12. Place the UHF tuner in the cabinet, in the 
center of the chassis shelf, and position it so that the 
UHF knob shaft protrudes 9/16 inch from the front 

of the cabinet. Fasten the UHF tuner to the chassis 
shelf with the three screws removed in step 3. It is 
important that these screws be tightened securely to 
hold the UHF tuner firmly in place on the chassis 
shelf. Turn the UHF tuning shaft to its extreme 
counterclockwise position, and check the pointer posi-
tion on the scale. If the pointer is not properly posi-
tioned, loosen the three mounting bolts, move the 
UHF tuner to properly position the pointer, and 
fasten the assembly with the three mounting screws. 

13. Install the r-f chassis in the cabinet, and insert 
the pilot-light socket into the pilot-light clip. Fasten 
the r-f chassis with the original bolts, and place the 
original knobs on their shafts. 

14. Connect the 5-pin plug of the UHF tuner to 
the 5-pin socket in the bracket and socket assembly 
installed in step 4. Connect the remaining single-wire 
lead from the UHF tuner to the single pin located 
near the 5-pin socket. Dress the leads under the dress 
lug as shown in figure 50. 

15. Replace the fishpaper antenna-lead holder with 
the new holder provided. Fasten the new holder with 
the two nails supplied, and then pass the twin-wir? 
leads through the holes as shown in figure 51. Wrap 
tape around the yellow-marked twin-wire leads with 
the lug ends, to prevent the leads from passing back 
through the twin holder. 

16. Fasten the antenna terminal board on the 
cabinet back. Replace the cabinet back on the cab-
inet, and dress the leads through the back. Connect 
the antennas to their respective terminal boards as 
shown in figures 52 through 56. 

17. Paste the label provided over the outside-
antenna instructions on the cabinet back. 

BUILT -IN ANTENNA 
LEADS 
(PLAIN) 

UHF TUNER 
LEADS 
(YELLOW) 

O 

NAILS 

Cf( 

LEADS FROM 
SWITCH 
(PLAIN) 

T 
LEADS FROM 

SWITCH 
(YELLOW) 

Figure 51. Antenna Lead Holder 

Figure 52. Antenna-Lead Connections, 
Common Built-in Antenna 

TP2-3172 

Figure 53. Antenna-Lead Connections, 
Common External Antenna 

TP2-3169 

FROM 
SWITCH 

VHF 

FROM 
BUILT-IN 
ANTENNA 

TROIA EXTERNAL 
VHF ANTENNA 

UHF 

FROM 
SWITCH YELLOW 

DOT 

FROIA 
UHF TU 

FROM EXTERNAL 
UHF ANTENNA 

Figure 54. Antenna-Lead Connections, 
Separate External Antennas 

TP2-3174 

TP2-3171 

7P2-3170 Figure 55. Antenna-Lead Connections, VHF 
Built-in and UHF External Antennas 

TP2-3173 

Figure 56. Antenna-Lead Connections, VHF 
External and UHF Built-in Antennas 
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CHASSIS D-181, R-181 Code 130 

Reference 
Symbol 

C100 and 
C101 
C103 

CR100 and 
CR101 
F100 
F101 

J101 
J100 
PL101 

PL100 

R100 

R101 

11103 

S100 
T100 

Reference 
Symbol 

L700 and 
I 701 
11704 

11705 

R706 

11707 

11709 

11712 

11716 

R717 

T700 

PARTS LIST 
IMPORTANT 

General replacement items commonly stocked by the serviceman are omitted 
from this parts list. All condensers are molded-bakelite Philco condensers, with 
a 600-volt rating, and all resistors are i/2 watt, unless otherwise indicated. Parts 
are listed according to chassis type, and should be ordered in this way rather 
than by model number. A list of miscellaneous parts is given at the end of the 
parts list for each chassis type. All parts are symbolized in the schematic diagram 
and base layout, for identification purposes. 

NOTE: Part numbers identified by an asterisk (°) are general replacement item3. 
These numbers may not be identical with those on factory parts. Also, the elec-
trical values of some replacement items may differ from the values indicated in 
the schematic diagram and parts list. The values substituted in any case are so 
chosen that the operation will be unchanged. When ordering replacements, use 
only the "Service Part No." 

DEFLECTION CHASSIS D-1 81 

SECTION 1 —POWER SUPPLY 

Description 

Condensers, electrolytic filter, 
120 µf., 150v 30-2568-51 

Condenser, electrolytic filter, 
80 gf., 300v  30-2584-35 

Rectifiers, selenium, 300 ma. 34-8003-16 

Service 
Part No. 

Fuse, line, 1.6 amperes 45-2656-23 
Fuse, heater protective link Piece of No. 

26 wire 
Socket, chassis connecting  27-6274-1 
Socket, a-c line  27-6240-3 
Plug and cable ass'y., 
chassis connecting (See Misc. "B") 

Plug, a-c line  Part of a-c line cord 
ass'y. (see Misc. "A") 

Resistor, current limiting, 5 ohms, 
10 watts  33-3448-5 

Resistor, voltage dropping 20 inches of 
No. 24 wire 

Resistor, voltage dropping, 
4.7 ohms, 1 watt 66-9478340 

Switch, off-on  Part of R412 
Transformer, filament  32-8573-1 

SECTION 7—VERTICAL SWEEP 

Description 
Service 
Port No. 

Coils, vertical deflection Part of deflection 
yoke (see Misc. "A") 

Resistor, vertical-oscillator plate load, 
150,000 ohms, 1 watt 66-4154340 

Resistor, vertical-oscillator cathode, 
2200 ohms, Vz watt, 5%  66-2228240 

Resistor, vertical-oscillator grid, 
510,000 ohms, 1/2 watt, 5'; 66-4518240 

Potentiometer, VERT. HOLD control, 
1 megohm Part of R812 

Potentiometer, HEIGHT control, 
2.5 megohms  33-5565-32 

Potentiometer, VERT. LIN. control, 
2.5 megohms  33-5565-32 

Resistor, vertical-output damping, 
100,000 ohms, 1 watt 66-4104340 

Resistor, vertical-output decoupling, 
1800 ohms, 5 watts 33-1335-102 

Transformer, vertical output 32-8625 

SECTION 8—HORIZONTAL 
Reference 
Symbol 

C806 

C808A 

C808B 

C809 

C811 

C815 

J800 

L800 

L801 

L802 and 
L803 

L804 

L805 

R810 

R811 

R812 

R8I6 

11817 

R820 

R821 

T800 

SWEEP 
Service 

Description Part No. 

Condenser, by-pass, 82 pd.  60-00825317 

Condenser, electrolytic, 
10 µf., 300v  Part of C103 

Condenser, electrolytic, 
20 gf., 475v  Part of C103 

Condenser, coupling, 390 µµf.  60-10395417 

Condenser, saw-tooth forming, 
390 ggf.  60-10395417 

Condenser, damping, 68 Ad.  30-1246-1° 

-Socket, deflection-yoke connector 27-6274-8 

Coil, horizontal stabilizing, 
30 to 80 mh.  32-4557 

Coil, r-f choke, horizontal-output 
plate  Part of T800 

Coils, horizontal deflection Part of deflection 
yoke (see Misc. "A") 

Coil, r-f choke, damper cathode  32-4112-24 

Coil, r-f choke, damper plate  32-4112-24 

Potentiometer, HORIZ. HOLD 
CENTERING control, 
250,000 ohms  33-5565-17 

Resistor, feedback coupling, 
33,000 ohms, 1 watt 66-334340 

Potentiometer, HORIZ. HOLD control, 
50,000 ohms 33-5563-62 

Resistor, screen supply divider, 
5000 ohms, 5 watts 33-1335-118 

Potentiometer, WIDTH control, 
12,500 ohms   33-5546-51 

Resistor, voltage dropping, 
39,000 ohms, 2 watts 66-3395340 

Resistor, feedback coupling, 
33,000 ohms, 1 watt 66-3334340 

Transformer, horizontal output  22-8624 

Description 

Arm and magnet ass'y., picture tube 76-6594 
Beam bender  76-6077-2 
Cable assembly, volume control 41-4136-3 
Cable and plug ass'y., deflection ( 17" picture tube)...41-4086-18 
Cable and 'Aug ass'y., deflection (21" picture tube)...41-4086-25 
Cable high voltage AD-2631° 
Cord, a-c line  41-3865 
Deflection yoke ass'y.  32-9648 
Focus ass'y., p.m.  76-6126-4 
Insulator, electrolytic condenser mtg.  27-9508-1 

Reference 
Symbol 

C200 

C201 
C204 
C205. 
C208 
C208A 
C208B 

C211 
CD200 
1200 
J200 
L200 and 
L201 
L202 
L203 
L204 
L205 
L206 
L207 and 
L208 
L209 and 
L210 
L211 
L212 
L213 
L214 

R202 
R207 

T200 
T201 
T202 

Reference 
Symbol 

C301 
C302 
L300 
L301 
L302 

R301 

R305 

R307 

SECTION 2—VIDEO I.F. 

MISCELLANEOUS "A" 
Part No. Description Part No. 

Shield, h.v. corona  56-9684 
Socket, damper (6AX4GT) 27-6174-7 
Socket, high-voltage rectifier (1B3GT)  27-6290-1 
Socket, horizontal oscillator (12AU7)  76-6115-1 
Socket, horizontal output (6BQ6GT)  27-6174 
Socket, horizontal phase comparer (6AL5)  27-6203-12 
Socket, vertical oscillator ( 12BH7)  27-6203-6 
Socket, vertical output (12B4)  76-6115-2 
Spring, high-voltage cable  28-9137 

R-F CHASSIS R-181 

Service 
Description Part No. 

Condenser, d-c blocking, 47 µµf.  60-00475420 
Condenser, trap, 18 i.o.tf.  62-018400021 
Condenser, fixed trimmer, 22 lµf. _62-022009001 
Condenser, d-c blocking, 100 µµf 62-110409001 
Condenser, electrolytic  30-2570-57 
Condenser, filter, 40 µf., 300v  Part of C208 
Condenser, decoupling filter, 

10 µf., 300v  Part of C208 
Condenser, detector by-pass, 5 ggf. ...30-1224-28 
Crystal, video detector, 1N64 34-8022 
Pilot light  34-2068 
Socket, video test and fringe switch 27-6273 
Coils, tuner coupling   Part of T200 

Coil, 1st i-f grid  32-4486-32 
Coil, 28.1-mc. trap  32-4486-27 
Coil, 1st i-f plate  32-4486-30 
Coil, 22.1-mc. trap  32-4496 
Coil, filament choke  32-4112-15 
Coils, coupling  Part of T201 

Coils, coupling  Part of T202 

Coil, series peaking, 40 eth.  32-4143-1 
Coil, series peaking, 4 µh.  32-4112-24 
Coil, series peaking, 125 µh.  32-4480-8 
Coil, variable, video peaking, 
200-400 ith.  32-4467-17 

Resistor, filter, 330 ohms, 1 watt  66-1334340° 
Resistor, voltage dropping, 
2500 ohms, 6.2 watts  33-3446-5 

Transformer, video i-f input 32-4486-32 
Transformer, 2nd video i-f 32-4486-29 
Transformer, 3rd video i-f  32-4486-33 

SECTION 3—VIDEO 
Service 

Description Part No. 

Condenser, 4.5-mc. trap, 68 µµf.  62-068409011 
Condenser, filter, 10 af., 300v Part of C208 
Coil, 4.5-mc. trap  32-4463-2 
Coil, series peaking, 180 i.th.  32-4480-9 
Coil, variable, video peaking, 
60-200 µh.  32-4467-18 

Potentiometer, CONTRAST control, 
1000 ohms Part of R307 

Resistor, plate load, 
3900 ohms, 7 watts  33-1335-116 

Potentiometer, BRIGHTNESS control, 
100,000 ohms 33-5563-63 

Reference 
Symbol 

C400 
C401 
C404 
C405 

C406 

C409 
C410 
C414 

C415 
J400 
J401 
L400 
L401, L402 
and L403 
L404 
L405 
PL400 

PL401 

R401 

f409. 

R410 

R412 

T400 
Z400 

Reference 
Symbol 

SECTION 4—SOUND 

Description Part 

Condenser, coupling, 2.2 µµf.  30-1221-6 
Condenser, fixed trimmer, 18 µµf. 62-018400021 
Condenser, fixed trimmer  Part of Z400 
Condenser, fixed trimmer  Part of Z400 

Condenser, detector balancing, 
150 oaf.  62-115001011 

Condenser, r-f by-pass, 330 ggf.  62-133001001 
Condenser, filter, 2 µf.  30-2417-7 
Condenser, plate by-pass, 

6800 µµf., 1000v  30-4650-91 
Condenser, filter, 20 pf., 300v Part of C208 
Socket, volume control  27-6273 
Socket, speaker  27-4785-22 
Coil, audio take-off 32-4463-10 
Coils, ratio detector  Part of Z400 

•  

Coil, filament choke  32-4112-15 
Choke, filter, 1 hy., 60 ohms  32-8617 
Plug, volume control  Part of cable and plug 

ass'y. (see Misc. "A") 
Plug, speaker Part of speaker cable 

ass'y. (see cabinet parts) 
Resistor, screen dropping, 

12,000 ohms, 1 watt   
Resistor, cathode bias, 

270 ohms, 1 watt   
Resistor, screen dropping, 

4700 ohms, 1 watt   
Potentiometer, VOLUME control, 
2 megohms 33-5564-14 

Transformer, audio output  _32-8578 
Transformer, ratio detector  32-4450-6A 

SECTION 6—SYNC 

Description 

66-3124340° 

66-1274340° 

66-2474340° 

Service 
Part No, 

C600 Condenser, by-pass, 330 ggf.  62-133001001 
11603 Resistor, plate load, 18,000 ohms, 

2 watts    66-3185340° 
11609 Resistor, voltage divider, 1 megohm, 

1/2 watt, 5%  -,....,,,,..,,66-5108240 
R618 Resistor, voltage divider, 8200 ohms, 

1 watt  66-2824340° 
11619 Resistor, voltage divider, 10 megohms, 

1/2 watt, 5%  66-6108240 
R620 Resistor, decoupling, 18,000 ohms, 

2 watts  66-3185340° 
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MISCELLANEOUS "B" 
Service 

Description Part No. 

Cable and plug ass'y., chassis connecting  41-4146-10° 
Cable and socket ass'y., picture tube  41-4147 
Cable and socket ass'y., pilot light  27-6233-103° 
Shield, tube, 6T8  56-5629-5 
Shield, tube, 6CB6    56-5629FA3 
Shield, pilot light  56-9074-2FA3 
Socket and base ass'y., 6CB6  27-6203-14 
Socket and base ass'y., 6T8  27-6203-18 
Socket, tube, 7-pin miniature  27-6203 
Socket, tube, 9-pin miniature  27-6203-6° 
Socket, tube, octal  27-6174 

SECTION 5—TV TUNER, PART No. 76-7664 
Reference Service 
Symbol Description Part No. 

C500 and Condensers, antenna isolating, 
C501 470 iLd.  30-1225-18 

C502 Condenser, FM trap, 20 µpl.  62-020309011 
C503 Condenser, coupling, 220 1.4.  62-12200100! 
C504 Condenser, by-pass, 10 µµf.  62-010409011 
C505 Condenser, neutralizing, 2.2 gid.  30-1221-6 
C506 Condenser, grid by-pass, 150 144f....62-115001011 
C507 Condenser, decoupling, .01 af.  30-1238-2° 
C508 Condenser, trimmer, r-f plate, 

.5-3 Aid  31-6520-3 
C509 Condenser, by-pass, 150 i.LeLf. ...... .... 62-115001011 
C510 Condenser, coupling, .5 iii.d.  30-1221-15 
C511 Condenser, coupling, 39 eq.&  62-039409011 
C512 Condenser, trimmer, mixer grid, 

.5-3 eid.  31-6520-3 
C513 Condenser, oscillator coupling, 

1.5 gmf.  30-1221-8 
C514 Condenser, grid blocking, 22 Ad....62-022009001 
C515 Condenser, fixed trimmer, 2.2 ihAf.  30-1224-66 
C516 Condenser, FINE TUNING 

(bakelite tube)  76-6935-1 
C517 Condenser, fixed trimmer, 15 ad. _62-015409011 
C519 Condenser, feed-through, 1000 ¡zed.  30-1245-1 
C520 Condenser, feed-through, 1000 pd.  30-1245-1 
C521 Condenser, by-pass, 150 pg. 62-115001011 
C522 Condenser, coupling, 4.7 eq.d.  30-1221-13 
C523 Condenser, coupling, 1.5 izeif.  30-1221-8 
L500, L501, Coils, tapered line  32-4432-2 
L502, and 
L503 
L504 Coil, FM trap  32-4438-2 
L505 to Coils, antenna tuning  Part of WS500A 
L511 incl. 
1312 Coil, r-f coupling  32-4550-10 
L5I3 to Coils, r-f plate tuning  Part of WS500B 
L519 incl. 
L520 to Coils, mixer grid tuning  Part of WS500C 
L526 incl. 
1328 Coil, mixer plate  32-4550-7 
L529 Coil, i-f primary  32-4359-13 
L530 and Coils, r-f choke  32-4500-1 
L53I 
L532 to Coils, oscillator tuning  Part of WS500D 
L538 
11508 Resistor, oscillator feed, 

10,000 ohms, 1 watt  66-3104340 
8510 Resistor, mixer plate feed, 

27,000 ohms, 1 watt  66-3274340 
WS500A(F) Switch, wafer, antenna  76-7654 
and 
WS500A(R) 

SECTION 5—TV TUNER, PART No. 76-7664 (Cont.) 

Reference Service 
Symbol Description Part No. 

WS500B(F) Switch, wafer, r-f plate  76-7656 
and 
WS500B(R) 
WS500C(F) Switch, wafer, mixer grid  76-7658 
and 
WS500C(R) 
WS500D(F) Switch, wafer, oscillator   
and 
WS500D(R) 

Z500 Tapered-line ass'y.   

MISCELLANEOUS "C" 

76-7660 

76-7661 

Service 
Description Part No. 

Cam and shaft, fine tuning  76-6936 
Coupling, fine tuning shaft  54-4912 
Detent, ball  56-8020 
Front panel ass'y.  76-6928-2 
Hairpin, plunger  1W42704FA3 
Hairpin, plunger grounding  56-9858 
Pivot pin, lever  56-9149 
Lever, plunger  56-9148 
Plunger  56-8034-1 
Retaining ring  IW61043 
Shaft  76-6914-3 

Shaft, extension  56-8358 
Shield, tube, 9-pin miniature   56-5629-5 
Socket, tube, 9-pin miniatüre  27-6203-21 
Spring, shaft    56-8023 
Spring, plunger  56-9628 
Spring, rotor index detent  56-9158 
Terminal panel, antenna  76-5504-2 
Washer  56-9351 

Washer, fiber  27-4109-13 
"E" washer  1 W 60980FE5 

Washer, spring  56-9157 

CONNECTING CABLES, PLUGS AND SOCKETS 

Reference Service 
Symbol Description Part Na. 

J101 Socket, chassis connecting  27-6274-1 
J100 Socket, a-c line  27-6240-3 
j200 Socket, video test and fringe switch 27-6273 

J400 Socket, volume control  27-6273 
J401 Socket, speaker  27-4785-22 
J800 Socket, deflection-yoke connector  27-6274-8 
PL101 Plug and cable ass'y., 

chassis connecting  41-4146-10 
PL100 Plug and line cord ass'y.  41-3865 
PL400 Plug and cable ass'y., 

volume control  41-4136-3° 
PL401" Plug and cable ass'y., speaker See cabinet 

parts list 
PL800 Plug and cable ass'y., deflection 41-4086-25 

Cable, high voltage AD-2631 
Cable and socket ass'y., picture tube  41-4147 
Cable and socket ass'y., pilot light 27-6233-103 

"NOTE: The length of this cable varies with cabinet and 
speaker size. For Service Part No. refer to cabinet 
parts list in Philco Service Bulletins. 

UHF TUNER-ADAPTER UT21D, PART No. 43-6778 

Reference Service 
Symbol Description Part No. 

C 1 and Condenser, antenna input, 680 gi.d. Part of 
C2 Panel, filter 

C3 Condenser, tuning: 
Shaft and rotor ass'y.  76-7481-3 

C3A Stator, r-f, ell.h.  56-9595 

C3B Stator, r-f., r.h.  56-9595-1 

C3C Stator, r-f, I.h.  56-9595 

C3D Stator, r-f, r.h.  56-9595-1 

C3E Stator ass'y., oscillator  76-7479 

C3F Stator ass'y., oscillator    76-7479 

C4 Condenser, padder ass'y., r-f  76-7472 

C5 Condenser  Stray capacitance 

C6 Condenser, padder ass'y., r-f  76-7472 

C7 Condenser, mixer tank, 
15 picf.  Part of Board ass'y., 

mixer 

C8 Condenser, temperature compensating, 
.4 lid.    30-1224-109 

C9 Condenser, oscillator trimmer  31-6525 

CIO Condenser, oscillator tank, 11 Agf. .. Part of Tank 
ass'y., ose. 

C11 Condenser, trimmer Part of Tank ass'y., ose. 

C12 Condenser, grid by-pass, 1000 met f.  30-1245-1 

C13 Condenser, output tuning, 2-8 gi.tf.  31-6527 

C14 Condenser, heater by-pass, 1000 eq.ef. _30-1245-1 

C15 Condenser, plate by-pass, 1000 #412f.  30-1245-1 

C16 Condenser, input coupling, 8 Ad.  30-1224-46 

C17 Condenser, neutralizing, 470 j.q.if. _62-147001011 

C18 Condenser, decoupling, 470 gd.  62-147001011 

C19 Condenser, cathode by-pass, 470 
»AL   62-147001011  

62-147001011 
C20 Condenser, heater by-pass, 470 

1.44   

C21 Condenser, cathode tuning, 470 

eted.  62-147001011 

C22 Condenser, grid by-pass, 470 Af. _62-147001011 

C23 Condenser, plate tuning, 2-6 /def.  31-6520-4 

C24 Condenser, plate tuning, 2.2 getf.  30-1221-6 

C25 and Condenser, output balancing, 
C28 15 mid   62-015409011 

CD1 Crystal detector, mixer circuit 34-8024 

I 1 Lamp, pilot, VHF  34-2068 

12 Lamp, pilot, UHF  34-2064 

Li Inductor, r-f, 1.h.  Part of C3A Stator 
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CHASSIS D-181, R-181, Code 130 

Reference 
Symbol 

L2 

L3 

L4 

L5 and 
L6 

L7 and 
L8 

.L9 and 
LIO 

L11 and 
LI2 

LI3 

L14 

L15 

L16 

L17 

L18 

L19 

L20 

L21 

RI 

R2 

R3 

114 

115 

R6 

R7 

R8 

R9 

R10 

R11 

R12 

1113 

1114 

R15 

Ti 

Description 

Inductor, r-f, r.h.  Part of C3B Stator 

Inductor, r-f, 1.11.  Part of C3C Stator 

Inductor, r- f, r.h.  Part of C3D Stator 

Inductors, crystal mixer Part of Board 
ass'y., mixer 

Inductors, oscillator coupling  Part of Board 
ass'y., mixer 

Inductors, oscillator  Part of Board 
ass'y., ose. 

Inductors, oscillator  Part of Tank 
ass'y., ose. 

Choke, heater decoupling  32-4556 

Choke, oscillator cathode  32-4550-6 

Choke, oscillator plate  32-4556-2 

Coil, input tuning primary  32-4359-14 

Coil, input tuning secondary  32-4578 

Coil, neutralizing   

Choke, cathode tuning 

Coil, primary   

Coil, secondary   

Resistor, damping, 300 ohms   

Resistor, damping, 150 ohms   

Resistor, decoupling, 8200 ohms   

Resistor, decoupling, 47 ohms   

Resistor, decoupling, 10,000 ohms . Part of L15 

Resistor, parasitic damping, 15 ohms 66-0158340 

Resistor, cathode bias, 120 ohms  66-1128340 

Resistor, grid leak, 100,000 ohms 66-4108340 

Resistor, plate damping, 1500 ohms 66-2158340 

Resistor, plate decoupling, 330 ohms 66-1338340 

Resistor, output damping, 1000 ohms 66-2108340 

Resistor, B+ dropping, 10,000 ohms, 
10 watts  33-1336-58 

Resistor, filament dropping, 10 ohms 66-0108340 

Resistor, pilot lamp, 3.9 ohms 66-9898340 

Resistor, B+ dropping, 150,000 
ohms  66-4158340 

Transformer, i-f output    32-4575 

Board ass'y., mixer  76-7475-3 

Board ass'y., oscillator  76-7480 

Panel, filter  76-8078-1 

Tank ass'y., oscillator  76-7473 

Padder ass'y., oscillator  76-7564 

Service 
Port No. 

32-4551-2 

32-4548-13 

Part of Ti 

Part of Ti 

66-1308340 

66-1158340 

66-2828340 

Part of LI3 

ELECTRICAL PARTS 
Service 

Description Part No. 

Cable ass'y., pilot light  27-6233-50 

Padder ass'y. (L11 and L12 tuning adjustment) 76-8193 

Panel, antenna, UHF    76-7097 

Switch    42-1996-4 

MECHANICAL PARTS 

Description 

Tuner Shaft Mounting: 

Ball, bearing ( 10) .......-._ ........ ...... - .......... - ...... ......... 

Bearing, front   

Bearing, rear 

Grove pin   

Service 
Port No. 

 56-9593 

 IW41033FA3 

Nut, front bearing  56-9594 

Nut, rear bearing  56-9599 

Nut, insert  W1679-1AF3 

Switch Mounting: 

Actuator assembly  76-8442 

Bracket and socket assembly 76-8426 

Collar stud (2)  28-9126-1 

Lock washer (2)  IW24515FAI 

Nut, # 8, special (2)  1W20506FA3 

Spacer, 3/8" (2)   1W29155FA3 

Washer, fiber (2)    27-4109-29 

Planetary Assembly: 

76-8580 

Ball, Mt"  5W2017 

Ball, 3/16"  56-8020 

Ball, 7/32"    56-8020-1 

Block, spring   28-9175 

Insulator, tuning shaft ...... ...... ...... ________ 27-9437 

Pulley and shaft assembly, idler  76-8465 

Ring, retaining, drive shaft ......... ___ 1W60982FE7 

Ring, retaining, idler shaft  1W60977FE7 

Shaft, inner, end   28-9176 

Shaft, outer    28-9069-1 

Shaft and pin assembly, inner  76-8300 

MISCELLANEOUS 

MECHANICAL PARTS Cont.) 
Service 

Description Part No. 

Screw, adjusting  28-9094 

Spring    28-9174 

Background, dial    54-9059 

Dial scale and bezel assembly   76-8293-1 

Foot and insulator assembly   _76-8505 

Grommet, feed-through   .274707 

Knob   —76-8292 

Lock washer, mounting (2)  ___1W24254FA3 

Nut, mounting (2)   ....... .._-_1W19982FA3 

Panel, antenna   

Pointer, dial   .28-9605 

Pulley, tuner shaft    28-9090-1 

Screw, # 4, mounting (2)  ._....___.1W 1 0583F A3 

Screw, (2)   ..... 

Screw, 8/32 (3)   

Screw, #8 (3)   ..1W19907FA3 

Screw, # 10 (2)   .1W19920FAq 

Shield, 6BQ7 tube  --__56-5629-5 

Shield, 6AF4 tube  —56-5629-9 

Socket, 9-pin miniature   ........ _27-6203-21 

Socket, 7-pin miniature    27-6288 

Spacer, (3)    54-9042 

Spring clip, dial background (2)   

Spring, converter (6)   

Spring, drive cord 

Spring, pointer 

Terminal panel   

Trimount, spring fasteners (6)    W2235-7FA9 

Washer, insulator (3)  54-8544 

Washer, fiber (2)  27-4109-29 

Assemblies: 

Tuner and preamplifier   76-8222-2 

Planetary drive assembly  76-8578 

Pointer guide assembly   76-8579 

Preamplifier assembly  76-8109 

Shaft and rotor assembly, tuner  76-7481-3 

28-9606 

......... 

 28-9490 

 28-9098 
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CIRCUIT DESCRIPTION 

The Philco "B" line, Code 150 television receivers 

use two chassis, the r-f chassis, R-204, containing the 
r-f, video, audio, and sync circuits, and the deflection 

chassis, D-204, containing the power and deflectién 

circuits. 

Since these chassis are not isolated from the 60-

cycle power line, all protruding shafts and mounting 

feet are insulated from the chassis. 

CAUTION: See A-C Line Isolation. 

The r-f amplifier, oscillator, and mixer section is 

built on a separate subchassis. The r-f amplifier uses 

a 6BZ7 tube, VI. The oscillator ' and mixer each use 

one half of a 12AZ7 tube, V2. The output of the 

mixer is fed to a four-stage, stagger-tuned, i-f amplifier 

system employing four 6CB6 tubes, V3, V4, V., and 

V6. A 1N64 crystal diode is used for the video 
detector. One half of a 6U8 tube, V7A, is used as 

the first video amplifier, which drives a 6AQ5 video 

output amplifier, V8. 

Sound i.f. ( intercarrier) is obtained by utilizing the 

heat frequency produced when the 45.75-mc, video 

carrier and the 41.25-inc. sound carrier are mixed in 

the video detector. The beat frequency, 4.5 mc., is 

the difference between 45.75 mc., and 41.25 me., and 
contains the FM sound signal. This 4.5-mc, signal 

contains only a negligible amount of the video ampli-

tude modulation, provided that the amplitude of the 

41.25-nic, signal is considerably lower than that of 

the 45.75-mc. signal. The proper relative amplitudes 

of the two carriers are established in the alignment of 

the receiver. There is sound output only when both 

the video and sound carriers are present. 

The oscillator is tuned primarily to obtain the best 

picture, since the 4.5-mc, relationship always exists be-

tween the two carriers. The 4.5-mc. sound i.f. ( inter-

carrier), which is taken from the video detector, is 

amplified by a 6BA6 tube, V9, and a 6AU6 tube, V10, 

and is fed to the FM detector, which utilizes two 

diode sections of a 6T8 tube, V11A. The triode section 

of the 6T8 tube, V11B, is used as the first audio 

amplifier. The power amplifier uses a type 6L6GA 

tube, V12. 

A-G-C voltage for the video i-f system and the 

r-f amplifier is obtained from a keyed a-g-c sys-

tem which uses a 6AU6 tube, V13, as the a-g-c 

gate. Composite video from the video-amplifier 

plate cir.mit, V7A, is fed to the grid of the a-g-c gate 

tube, while a gating or keying pulse, obtained from a 

winding on the horizontal-output transformer, located 

PR- 2:23 

on the deflection chassis, is applied to the plate. The 

sync-pulse polarity applied to the grid of V13 is 

positive; therefore, the a-g-c gate can conduct in 

proportion to the amplitude of the sync-pulse tips if 

the gating or keying pulse occurs at the same time as 

the sync. Because the keying or gate pulse is of 

constant amplitude, approximately 500 volts peak, 

the amplitude of the sync pulse determines the 

amount of conduction in the gate tube. The plate 

current of the keyed a-g-c gate tube flows through 
R220, R219, and R218, developing a voltage which 

is negative with respect to the chassis and whose 
amplitude is proportional to the plate current. 
This negative voltage is used to control the gain of 

the receiver. Since conduction cannot occur in the 

a-g-c gate tube unless the sync pulse and gating pulse 

occur at the same time, noise disturbances that occur 

during the intervals between sync pulses cannot af-
fect the a-g-c voltage. 

Composite video for the sync circuits is taken from 

the plate circuit of the video amplifier, V7A. The full 

output of the amplifier is fed to the grid of the noise 

inverter, one half of a 12AU7 tube, V14B, and to the 

grid of the sync separator, one half of a 6U8 tube, 

V7B. The noise inverter is operated with a low value 

of plate voltage and high bias ( applied to the cathode 

by a voltage-divider network), which keeps the tithe 

beyond cutoff. When the composite video signal is 

applied to the grid of the noise inverter through C601, 

the sync appears as positive pulses; noise which could 

affect the sweep circuits also appears as positive pulses. 

Harmful noise pulses usually have amplitudes far 

greater than the sync pulses, and, therefore, drive 

the grid of the noise inverter positive sufficiently to 

allow conduction in the noise-inverter plate circuit. 

To prevent the noise inverter from conducting during 

the sync-pulse interval, the gated leveler, using. one 

half of a 12AU7 tube, V14A, is employed to clamp 

the sync pulses below the conduction level of the 

noise inverter. The gated leveler conducts only, 

when the sync pulses and gating pulse occur at the 

same time, thus leveling the noise-inverter input to 

the sync-pulse level. 

The output of the noise inverter consists of negative-

going noise pulses. It should be noted that the noise 

pulses which exceed the sync level have been passed 

and their polarity reversed by the noise inverter. The 

output of the noise inverter is now mixed with the 

composite video and fed to the grid of the sync 

separator. Since the composite video fed to the grid 

of the sync separator has positive sync polarity, the 

positive noise pulses carried with the composite video 

would be passed by the sync separator; however, the 

output of the noise inverter consists of these same 

noise pulses, but they are of opposite polarity; thus, 
the noise pulses are cancelled. The output of the 

sync separator çontains only the sync pulses which 

are fed to the deflection chassis through the con-

necting cable. 

The phase splitter, using one half of a 12AU7 tube, 
VISA, inverts the sync polarity for proper triggering 

of the vertical oscillator. The vertical sync is sepa-
rated from the horizontal sync by the integrator cir-

cuit, and is fed to the grid of the vertical blocking 

oscillator, using one half of a 12AU7 tube, V15B. 

The output of the vertical oscillator is amplified by 
the vertical-output amplifier, a 12B4 tube, V16. The 
output of the amplifier is applied to the vertical-

deflection coils through the vertical-output trans-

former. 

The phase splitter also supplies horizontal sync to 

the phase-comparer diodes, a 6AL5 tube, V17. The 

horizontal sync outputs are taken from the phase 

splitter, one from the cathode, the other from the 

plate circuit. These two outputs are of opposite polar-

ity, and are fed to the two diodes of the phase com-

parer, the negative pulses to the cathode of V17B, 

and the positive pulses to the plate of V17A. A saw-

tooth voltage is fed to the plate of V17B and the 

cathode of V17A for comparison of the sync and 

horizontal-sweep voltages. When the sweep and sync 

are in phase, no voltage is developed across R800, 

but when the two signals are out of phase, a voltage 

is developed. This voltage controls the frequency of 

the horizontal oscillator, a 12AU7 tube, V18. When 

this control voltage is positive, it increases the fre-

quency of the oscillator; when the voltage is negative, 

it reduces the frequency of the oscillator. Thus 

the control voltage acts to hold the horizontal oscil-

lator in phase with the sync signal. The HORIZ. 

HOLD control, R811, adjusts the horizontal oscillator 

to the proper frequency, so that it may be controlled 

by the phase comparer. The output of the horizontal 

oscillator is fed to the horizontal-output amplifier, 

which uses a 6BQ6GT tube, V19. 

The screen voltage for the horizontal amplifier is 

supplied from a voltage-divider network. R816, R815 

(the WIDTH control), R822, R313 ( the BRIGHT-

NESS control), and R314 are parts of this di•rider. 

R815 varies the voltage applied to the screen, thus 

adjusting for proper picture width. Adjusting R313 

for brightness varies the bias on the picture tube. The 

change in bias causes a change in beam current, and 

would tend to result in a change in picture width 

and variation in the second-anode voltage. However, 

when the control arm of the BRIGHTNESS control, 

R313, is moved toward ground, a smaller part of the 

control is shunted by the 22,000-ohm resistor, R314, 

and the total resistance of the voltage divider is in-

creased. This increase in resistance results in a de-

crease in the current through the divider, and the 

screen voltage on the horizontal amplifier is increased 

proportionately, thus compensating automatically for 

the increase in beam current in the picture tube. The 

horizontal amplifier feeds the deflection coils through 

the horizontal-output transformer. A 6AX4GT tube, 

V20, is used as the horizontal damper. 

The second-anode voltage for the picture tube is 

furnished by a high-voltage winding of the horizontal-

output transformer, T800, and is rectified by a 1B3GT 

high-voltage rectifier tube, V21. The B-plus voltage 

for the receiver is supplied by two selenium rectifiers, 

CR100 and CR101, in a full-wave voltage-doubler 

circuit, operating directly from the power line. Bias 

voltage is obtained from across a filter choke, 

mounted on the speaker, which is in series with the 

negative side of the B-plus supply. The B-plus boost 

voltage, derived from the horizontal-damper circuit, 

supplies higher B-plus voltage to the vertical ampli-

fier, the vertical oscillator, and the first anode of the 

picture tube. Filament current for all the tubes except 

the high-voltage rectifier is supplied by a 110-volt, 60-

cycle filament transformer. Filament current for the 

high-voltage rectifier is supplied by a winding on the 

horizontal-output transformer. 

IMPORTANT 

A-C LINE ISOLATION 

CAUTION: One side of the a-c line is con-

nected to the chassis through C101 and L406. 

The other side of the a-c line is connected 

to the chassis through F100, R100, CR100, 

and C103, in series. Grounding the chassis 

will result in a short circuit across one or the 

other of these two branches in the voltage-

doubler circuit. During servicing and align-

ment, it is desirable that an a-c line isolation 

transformer capable of handling at least 225 
watts ( Philco Part No. 45-9600) be used. 

Failure to use an isolation transformer will 

greatly increase the shock hazard, and may 

result in damage to the equipment. 
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CHASSIS D-204 R-204 Code 150  

SPECIFICATIONS 

VHF TUNING  Twelve channel, 13-position 

incremental tuner, covering VHF Television Chan-

nels 2 through 13 and UHF position; fine tuning 
of local oscillator 

UHF TUNING ( if provided) .... Continuous tuning, 

covering UHF Television Channels 14 through 83; 
fine and coarse tuning 

INTERMEDIATE FREQUENCIES 

Video carrier  45.75 mc. 

Sound ( intercarrier) 45 mc. 

TRANSMISSION LINE .... 300-ohm, twin-wire lead 

OPERATING VOLTAGE  110 to 120 volts, 

60 cycles, a. c. 

POWER CONSUMPTION. without UHF, 215 watts; 

with UHF, 220 watts 

TUBE COMPLEMENT 

REFER-
ENCE 

SYMBOL 
TUBE TYPE FUNCTION 

R-F CHASSIS R-204 

VI 
V2 

V3, V4, V5, 
V6 
V7 

V8 
V9 
VIO 
V11 

V12 
V13 
V14 
V22 

6BZ7—miniature 
12AZ7—miniature 
6CB6—miniature 

6U8—miniature 

6AQ5—miniature 
6BA6—miniature 
6AU6—miniature 
6T8—miniature 

6L6GA—octal 
6AU6—miniature 
12AU7—miniature 
17YP4 or 21ZP4A 

or 21EP4A 

R-F amplifier 
Oscillator, mixer 
Video i-f amplifiers 

Video amplifier, sync sepa-
rator 

Video output 
First sound i-f amplifier 
Second sound i-f amplifier 
FM detector, first audio 

amplifier 
Audio output 
A-G:C gate 
Gated leveler, noise inverter 
Picture tube 

4 

DEFLECTION CHASSIS D-204 

V15 

V16 
V17 
V18 
V19 
V20 
V21 

12AU7—miniature 

12B4—miniature 
6AL5—miniature 
I2AU7—miniature 
6BQ6GT—octal 
6AX4GT—octal 
1B3GT—octal 

Phase splitter, vertical oscil-
lator 

Vertical output 
Phase comparer 
Horizontal oscillator 
Horizontal output 
Damper 
High-voltage rectifier 

B SUPPLY FUSE REPLACEMENT 

The B supply protective fuse, F100, is wired into 
the low-voltage section, and is in series with the 

selenium rectifiers. For replacement, use a L6-ampere 
delayed-action-type fuse, Philco Part No. 45-2656-23. 

CAUTION: Discharge the circuit before 
replacing the fuse. 

HORIZONTAL-OSCILLATOR ADJUST-
MENT 

To adjust the horizontal-oscillator circuit, tune in 
a station and proceed as follows: 

1. Reduce the width of the picture so that ap-

proximately one inch of blank screen appears on the 

right-hand and left-hand sides of the picture. 

2. Increase the BRIGHTNESS control setting so 

that the blanking time becomes visible. This appears 
as a dark bar along the right-hand and left-hand sides 
of the picture. 

3. Connect a .1-4. condenser from pin 2 of the 

gate-pulse socket, J801, to ground. 

4. Set the HORIZ. HOLD control to the center of 
its mechanical rotation. 

5. Adjust the HORIZ. HOLD CENTERING con-

trol to bring the picture into the center of the blank-

ing bars. When the picture is centered in the blank-

ing bars, the bars on the right-hand and left-hand 

sides of the picture will be of equal width. 

6. Remove the .1-p.f. condenser previously con-

nected to pin 2 of the gate-pulse socket. 

7. Adjust the horizontal ringing coil, L800, until 

the picture is again centered in the blanking bar. 

8. Rotate the HORIZ. HOLD control through its 

range. The picture should fall out of sync on both 

sides of the center of its rotation. If the picture does 

not fall out of sync to both sides, readjust the HORIZ. 

HOLD CENTERING control to obtain fall-out to 

either side of sync. 

9. Rotate the HORIZ. HOLD control through its 

range and observe the number of diagonal blanking 

bars just before the picture pulls into sync. The 

pull-in should occur with from 1 to 2 diagonal bars 

when the sync position is approached from either 

direction. If proper pull-in is not obtained, repeat 

the above procedure. 

VIDEO PEAKING-COIL ADJUSTMENT 

The video peaking coils, L305 and L307, are ad-

justed at the factory for proper transient response of 

the video amplifiers. Ordinarily, these coils will re-

quire no further adjustment by the serviceman ex-

cept in cases where they have been tampered with, 

or where replacement becomes necessary. Under nor-

mal circumstances, when alignment of the tuner or 
i-f stages is undertaken, the video peaking coils 

should not require adjustment. 

Before adjusting L305 and L307, check both the 

tuner and i-f alignment. ( Never adjust L305 and 

L307 until the alignment of the receiver is correct.) 

Then tune in a station and adjust the receiver to give 

a picture of the best obtainable quality, with medium 

contrast. Turn the fine tuning control clockwise until 
a very slight beat pattern appears in the picture. 

Carefully observe the appearance of the picture re-

garding smear or overshoot ( trailing whites). A small 
amount of overshoot may be desirable, to produce a 

sharper picture. Conversely, in weak-signal areas, a 

small amount of smear may be desirable, to reduce 
the harsh appearance of snow. The adjustments 

of L305 and L307, and their effects on the picture are 
as follows: 

1. The amount of overshoot may be reduced by 

turning both TC302 and TC303 counterclockwise. 

2. The amount of smear may be reduced by turn-

ing both TC302 and TC303 clockwise. 

Normally, the point of proper adjustment is where 

minimum smear and trailing whites appear in the 

picture; however, a compromise adjustment may be 

made to suit prevailing conditions. As a rule, when 

properly adjusted, the adjustment screws ( TC302 and 

TC303) should protrude from the chassis by ap-

proximately 1/2  to 3/4 inch. 

TELEVISION ALIGNMENT 

GENERAL 

The alignment consists of tuning each i-f coil to a 

given frequency, using an AM signal, and then feed-

ing in a sweep signal at the antenna terminals and 

touching up the adjustments to obtain the desired 

pass band. 

The over-all response curve ( r-f, i-f) of the circuits 

from the antenna terminals to the video detector, 

after the i-f stages have been aligned, should appear 

essentially the same, regardless of the channel under 

test. If not, the tuner should he aligned. Before align-

ing the tuner, refer to the CAUTION given under 

Procedure, in Tuner Bandpass Alignment. 

The video-carrier intermediate frequency is 45.75 

mc., and the sound intermediate ( intercarrier) fre-

quency is 43 mc. Alignment of these circuits requires 

careful workmanship and good equipment. The fol-

lowing precautions must be observed: 

1. There must be a good bond between the receiver 

chassis and the test equipment. This is most easily 

obtained if the top of the workbench is metallic. The 

receiver chassis should be placed tuner-side-down on 

the bench. If the bench has no metallic top, the 

test equipment and chassis can be bonded by a strip 

of copper about two inches wide. The section of the 

chassis nearest the tuner should rest on the strip. 

2. Do not disconnect the picture tube, picture-

tube yoke, or speaker while the receiver is turned on. 

3. Allow the receiver and test equipment to warm 

up for 15 minutes before starting the alignment. 

4. The marker (AM) signal generator should be 

calibrated accurately to the frequencies used and to 

the sound and video r-f carriers of each channel used 

during alignment. If the Philco Model 7008 is used, 

the built-in crystal calibrator provides an excellent 

means of calibration. An alternate method of cali-

brating the signal generator to the sound and video 

r-f carrier frequencies is to zero-beat the signal gen-

erator with the received signals. 

For further information regarding calibration, re-

fer to Philco Lesson PR-1745(J), entitled "Television 

Service in the Home." 

TEST EQUIPMENT REQUIRED 

The following test equipment is recommended for 

aligning the receiver: 

1. Philco Precision Visual Alignment Generator 

for Television and FM, Model 7008, or equivalent. 

2. Vacuum-tube voltmeter, or 20,000-ohms-per-volt 

voltmeter. 

3. R-F Probe, Philco Part No. 76-3595 (for use 

with Model 7008 generator). 

JIGS AND ADAPTERS REQUIRED 

Mixer Jig 

Connections to the grid of the mixer tube may be 

made through the alignment jack provided for this 

purpose. To connect the generator to this point, a 

mixer-grid jig, Philco Part No. 45-1739, and a con-

necting cable, Philco Part No. 45-1635, may be used. 

As an alternate, a Philco alligator-clip adapter, Part 

No. 45-1636, with as short a ground lead as possible, 

may be used to connect the alignment jack. The 

ground lead should be connected as close as possible 

to the mixer tube. It is essential that the signal-

generator output lead be terminated with a 68-ohm 

resistor ( carbon), so that regeneration, caused by 

connection of the lead to the mixer, is held to a 

minimum. 

© John F. Rider 



TPO-1179 

Figure 1. Antenna- Input Matching Network 

Antenna-Input Matching Network 

An impedance-matching network for coupling the 

signal generator to the antenna input terminals of 
the receiver is shown in figure L This network, which 

is designed to have an input impedance of 75 ohms 

and an output impedance of 300 ohms, is used to 

match a 75-ohm generator to a 300-ohm antenna-

input circuit. The resistors used in this network 
should be of carbon-composition construction, and 

should be chosen from a group, to obtain values 

within ten percent of those indicated. The resistors 
should be placed in a shield can, to prevent variable 

effects. An antenna-matching jig, Philco Part No. 

45-1736, which consists of a matching transformer 

and connecting box, may be used in place of the 

resistor network. 

Video I-F Alignment Jig (Video Test Jack Adapter No. 1) 

This alignment jig designed for use at .1200, and 

shown in figure 2, should be used during the i-f 
alignment, to apply the proper bias to the a-g-c bus, 
and to provide a convenient oscilloscope connection. 
The adapter consists of a five-pin plug, two 10,000-
ohm resistors, and a 1500-p.p.f. condenser for isolation 
of the bias supply. To isolate the oscilloscope from 

the receiver circuits, a 15,000-ohm resistor, by-passed 
by a 1500-µp.f. condenser, is used. A suggested method 
of fabricating the jig is also shown in figure 2. This 
jig should not be used to observe the composite video 

from the video detector output. 

Sound I-F Input Alignment Jig (Video Test Jack Adapter 
No. 2) 

To observe the composite video at J200, a jig may 
be made with a five-pin plug and a 2200-ohm resistor. 

(See figure 3.) The 2200-ohm resistor should be con-
nected to pin 2 of the plug. A ground lead should be 

connected to pin 3. To observe the composite video, 

connect the oscilloscope to the 2200-ohm resistor and 

the ground lead. This jig is also used for injection 

of the 4.5-mc, signal during sound i-f alignment. 

TP2-1507113 

Figure 2. Video I-F Alignment Jig ( Video Test Jack 
Adapter No. 1 ) 

TP2-3265-A 

Figure 3. Sound I-F Input Alignment Jig ( Video 
Test Jack Adapter No. 2) 
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Figure 4. Sound I-F Output Alignment Jig ( FM Test Point and Volume Control Jack Adapter) 

Sound I-F Output Alignment Jig (FM Test Point and 
Volume Control Socket Adapter) 

Figure 4 shows the adapter that should be used to 

connect the voltmeter to the FM detector through the 

volume control socket, J400, and FM test point 

(G400). The adapter should be inserted into the vol-

ume control socket, and the clip lead from the adapter 

connected to the FM test point. The volume control 

cable and plug, PL400, is inserted into the socket 
on top of the adapter. 

TELEVISION TUNER ALIGNMENT 

Uter the tuner is serviced, or if an i-f alignment 

is required, the tuner alignment should be checked. 

If realignment is necessary, use the procedure given 

I elow. 

Since the frequency of the local oscillator affects the 

tuner response, the local-oscillator alignment should 

be made first. 

Oscillator Alignment 
General 

It is possible to place each channel exactly on 
frequency by adjusting the tuning core of each coil, 

the adjustment procedure should be carried out 

with the highest channel ( 13) first, since the align-

ment of each channel will affect the alignment of the 

channels below it in frequency. The FINE TUNING 

control should be preset for all adjustments by plac-
ing the stop on the fine-tuning cam at Channel 8 oscil-

lator tuning core. See figure 5. 
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Figure 5. Television Tuner, Showing Locations of 
Adjustments 
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Procedure Using Signal Generators 

, An r-f signal ( unmodulated), at the video carrier 

frequency of the channel, is fed into the antenna in-

put, and an i-f signal, at the i-f carrier frequency, is 

fed to the first i-f amplifier. Two AM signal gen-

erators are used to supply these signals. An oscillo-

scope is connected to the video detector output. The 

oscillator core is then adjusted for zero beat on each 

channel. The two generators should be accurately 
calibrated as described in Philco Lesson Series 
PR-1745 ( J ) . 

To align the oscillator, proceed as follows: 

1. To observe the zero beat, connect the oscillo-
scope to the video-detector output through the video 
i-f alignment jig. See figure 2. Bias the tuner and i-f 

a-g-c circuits with 11/2 volts, and remove the gate-pulse 

plug, P.L801, from the socket, J801. To apply the bias 

to the tuner, connect the battery to the white lead 
which comes from the feed-through condenser at the 
top of the tuner. To make certain that good connec-

tion is made to the tuner a-g-c circuit, remove the 

glyptol coating on this condenser terminal. 

2. To feed in the i-f comparison signal, remove 

the shield from the first v-i-f tube and wrap several 

turns of insulated copper wire around the tube. Con-

nect the output leads of the v-i-f signal generator to 

the two ends of the wire loop, and set the generator 
for unmodulated output at 45.75 mc. 

3. To feed in the signal representing the channel 

frequency, set the r-f signal generator at the video 

carrier frequency of Channel 13, and connect the 
output to the antenna-input terminals of the receiver, 
through the proper matching jig, 

4. Mechanically preset the fine-tuning cam, as 
shown in figure 5, and set the CHANNEL SELECTOR 

to Channel 13. 

5. Adjust the Channel 13 tuning core for zero beat, 
as indicated by the oscilloscope. 

6. Retune the r-f signal generator and reset the 
CHANNEL SELECTOR for Channel 12, then 11, etc., 
each time adjusting the respective tuning core for 

zero beat. The tuning cores should be adjusted 
progressively from the highest-frequency channel to 

the lowest, because the higher channel adjustments 
will affect the lower channels. 

Procedure Using Station Signal 

The following simplified procedure may be used 

to align the oscillator when the television i-f align-

ment is satisfactory and a station signal is available. 

If this procedure is used in the service shop, signals 

from all stations which the customer can receive 

must be available in the service shop. 

1. Mechanically preset the fine-tuning cam as 

shown in figure 5. 

2. Tune in the highest-frequency channel to be re-

ceived, and adjust the tuning core for that channel 

for the best picture; that is, starting with sound in 

the picture, turn the tuning core until the sound in 
the picture just disappears. 

3. Repeat step 2 for each channel received in the 

area, starting with the highest-frequency channel and 

finishing with the lowest channel. 

Tuner Bandpass Alignment 
General 

The bandpass alignment consists of aligning the 

tuner at Channels 13 and 6, and then making it track 
properly. 

During the alignment, a fixed bias of 11/2  volts is 

applied to the r-f amplifier tube through the white 

a-g-c lead. 

An FM ( sweep) signal is applied to the antenna-

input circuit through the proper matching jig, and 

an oscilloscope is connected to the junction of R518 

and the tuner red lead. The oscilloscope gain should 

be as high as possible, consistent with "hum" level 

and "bounce" conditions. Hum conditions will cause 

distortion of the time base and response. Bounce 
conditions will cause the response and the time base 

to jump up and down, and this effect is caused by 
poor line regulation. The use of too high an oscil-
loscope gain aggravates these conditions, whereas the 

use of too low a gain necessitates increasing the 
generator output to a point where the tuner may be 

overloaded. The scope controls should be adjusted 
so that the width of the presentation is double the 

height. Overload may then be checked by changing 
the generator output while observing the shape of 
the response curve. When the generator output is 
changed, the vertical gain of the oscilloscope should 

be readjusted to keep the scope presentation ampli-
tude the same. Do not readjust the horizontal gain 

control. Any change in the shape of the curve in-
dicates overload, in which case a lower generator 
output and higher oscilloscope gain must be used. 

The signal-generator output must be properly 

matched to the antenna-input circuit of the tuner. The 
antenna-input matching network shown in figure 1, 
or a Philco Antenna Matching Jig, Part No. 45-1637, 

may be used for this purpose. If a matching jig is 

not used, the result obtained will be extremely 

unreliable. 

Regeneration or a mismatch in the test setup will 

also cause poor and unreliable results. To check for 
regeneration or mismatch move the hand along the 

generator cable after all equipment is connected, and 

observe the response curve on the oscilloscope screen. 
If the response curve on the oscilloscope changes as 
the hand is moved along the cable, regeneration or 
mismatch is indicated. Another check may also be 
made with the volume control advanced until noise 

can be heard from the speaker. If the level of the 
noise changes as the hand is moved along the 

generator cable, regeneration or mismatch is in-
dicated. The symptoms which indicate these condi-

tions may also he caused by failure to use the proper 

matching jig, as described above. 

Procedure 

CAUTION: When comparing the response 

curves from channel to channel, maintain the 

2-to-1 width-to-height relationship in the 

oscilloscope presentation, as described above. 

1. Connect the FM (sweep) and AM marker gen-

erators to the 300-ohm antenna input terminals 

through an antenna-input matching jig. 

2. Connect the oscilloscope to the junction of 

R518 ( 15k, 1w) and the tuner red lead. 

3. Apply 11/2 volts of bias to the white tuner a-g-c 

lead. 

4. Disconnect the tuner coupling link at wiring 

panel B-14, terminals 1 and 4, and solder a 68-ohm, 
one-half watt carbon t•esistor to the open link coming 

from the tuner. See figure 8. Remove the first i-f 

tube from its socket. 

5. Set the CHANNEL SELECTOR and FM 

(sweep) generator to Channel 13 ( 213 mc.). Adjust 
the generator for sufficient sweep width to show the 

complete response curve. 

6. Establish channel limits ( see figure 6) by using 

the marker (AM r-f) signal generator to produce 

marker pips on the response curve. ( Set the marker 

generator first to 210 mc., then 216 mc.) The response 

curve should be reasonably flat between the limits. 

7. Readjust TC502 and TC504 for a symmetrical 

response, centered about 213 mc. and falling within 
the specifications, as shown in figure 6. 

8. Set the CHANNEL SELECTOR and FM 

(sweep) generator to Channel 7 ( 177 mc.). Estab-
lish the channel limits by using the marker-signal 

generator to produce marker pips on the response 

curve. ( Set the marker generator first to 174 mc., 

and then to 180 mc.) The curve should be reasonably 

flat between the limits. 
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Figure 6. Television Tuner Response Curve, Show-
ing Bandpass Limits 

9. On Channel 7, observe the tilt and center fre-

quency of the response curve. The curve should be 

centered on the pass band and should be symmetrical. 

If it is not symmetrical, and appears unbalanced, as 

in figure 7, adjust C507 and C512 ( figure 5) to obtain 

a response curve which is the mirror image ( tilt in 

the opposite direction) of the original; for example, 

if Channel 7 response curve appears as in figure 7A, 
adjust C507 and C512 until the curve appears as in 

figure 7B. This adjustment overcompensates to make 
allowance for the effect of Channel 13 adjustments 
(to be made in step 10) upon Channel 7 response. 

10. Reset the CHANNEL SELECTOR and gen-
erators to Channel 13, and repeat steps 8 through 10 

as many times as is necessary, to obtain the most sym-

metrical and centered response curves on Channels 

13 and 7. Channels 7 through 13 are now correctly 

aligned. 

11. Set the CHANNEL SELECTOR and sweep 

generator to Channel 6 ( 85 mc.). 

12. Establish the channel limits, using the marker 
generator to produce marker pips on the response 

curve. ( Set the marker generator first to 82 mc., then 

to 88 mc.). 

13. Adjust TC503 and TC505 for a symmetrical, 

approximately centered pass band. Set the marker 

generator to 85 mc. Detune TC505 counterclockwise 

until a single peak appears. Adjust TC503 until the 

peak falls on the 85-mc. marker. It may be necessary 
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to increase the output of the generator during this 

adjustment. Then adjust TC501 for maximum curve 

height and symmetry of the single peak. The antenna 

circuit is now tuned for Channels 2 through 6. 

14. Readjust TC503 and TC506 for a symmetrical 

response, centered about 85 me. and falling within 

the specifications. as shown in figure 6. Channels 2 

through 6 are now correctly aligned. 

VIDEO I-F ALIGNMENT 

Preliminary 

Before proceeding with the i-f alignment or making 

an alignment check, observe the following prelim-

inary instructions: 

1. Preset the CONTRAST and BRIGHTNESS 

controls to the maximum counterclockwise position. 

2. Preset the CHANNEL SELECTOR to Chan-

nel 4. 

3. Insert the video i-f alignment jig into J200. 

4. Connect the oscilloscope to the 15,000-ohm re-

sistor from the video i-f alignment jig. Connect the 

ground lead of the oscilloscope to the ground lead 

from the adapter. 

5. With a voltmeter connected across the points 
shown in figure 2, set the potentiometer to furnish 
-14 volts of bias. 

6. Connect the AM generator to the mixer test 

point, G500, through a mixer jig, and adjust the gen-
erator for approximately 30 percent modulation at 
400 cycles. Adjust the output of the generator during 
the alignment to keep the output at the second de-
tector below .6 volt, peak to peak. 

NOTE: If the i-f shield has been removed 
for repairs, it must be replaced before pro-
ceeding with the alignment. 

Procedure 

1. Tune the AM generator to 47.25 me., and adjust 
C201 for minimum output, as observed on the 

oscilloscope. 

2. Tune the AM generator to 41.25 mc., and adjust 
C203 for minimum output, as observed on the 
oscilloscope. 

NOTE: in steps 1 and 2, it is necessary to 
keep the generator output sufficiently high 

that a null . indication may be observed on 
the oscilloscope; however, avoid overloading 
of the receiver by excessive signal. 
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Figure 7. Television Tuner Response Curve, Showing Tracking Compensation 

TPR-g4 A 

Figure 8. R-F Chassis R-204, Top View, Showing 
Locations of Adjustments 

3. Tune the AM generator to the frequencies indi-
cated below, and adjust the trimmers (see figure 8) 
for maximum output. 

a. 42.7 mc.-adjust C514 
b. 44.75 mc.-adjust C204 

c. 45.7 mc.-adjust C210 
d. 44.4 mc.-adjust C215 

e. 43.0 mc.-adjust C218 
f. 42.0 mc.-adjust C206 

4. Increase the bias ( by means of the poten-

tiometer) until the scope presentation of step f, 
above, is reduced to 50 percent of its previous ampli-
tude, and retouch C206 for maximum indication on 
the oscilloscope. 

5. Connect the sweep generator and r-f marker 
generator to the antenna terminals through a match-
ing jig. (If a separate oscilloscope is used, connect 

the sweep output of the generator to the horizontal 
input of the oscilloscope.) Set the CHANNEL SE-
LECTOR to Channel 4, and tune the sweep gen-

erator for output on Channel 4. Tune the r-f marker 
generator for the video carrier frequency of Channel 
4 (67.25 mc.), and tune the i-f marker generator 

(connected through jig to mixer grid) to 45.75 mc. 
Note that two marker generators are used for this 
procedure. The r-f marker generator is connected to 
the antenna terminals, while the i-f marker generator 

is connected capacitively to the mixer grid test point, 

G500. A jig constructed from a piece of fiber tubing, 
with 3/16 inch inside diameter, and a brass machine 
screw which fits tightly into the tubing, is used to 
connect the generator capacitively to the test point. 
The screw is adjusted so that it clears the test point 
by approximately %4 inch. The output cable of 

the marker generator is connected to the head of the 
brass screw in the jig and to chassis near the mixer 
tube. Both marker generators should be adjusted 

for the minimum output required to make the mark-
ers barely visible. Failure to observe this precaution, 
or the use of excessive output from the sweep gen-

erator, will cause misleading results. After the equip-
ment is properly connected, adjust the FINE TUN-
ING control for zero-beat of the two markers, as 
observed on the oscilloscope. When zero beat is ob-
tained, remove the i-f marker. 

6. If the response curve does not fall within the 
limits, as shown in figure 9, the adjustment of the 
trimmers may be touched up slightly, while observ-

ing .the response curve. Do not retouch the setting 
of C201, C203, or C206. To adjust the curve, first 
adjust C215 and C218 alternately until maximum im-

provement is obtained. C215 affects the tilt of the 
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Figure 9. Over-all R- F, I-F Response Curve 

curve, and C218 affects the dip of the curve. After 
C215 and C218 have been adjusted, adjust C514 
for proper slope at the 42.25-mc, side of the curve, 
and then adjust C204 and C210 for proper level at 
the video carrier frequency (45.75 mc.). 

CAUTION: Do not turn any of the trim-
mers excessively. To retouch, only turn the 
trimmers slightly. 

SOUND I-F ALIGNMENT 

The sound i-f system may be aligned by the use of 

a station signal or an accurately calibrated signal gen-
erator, for the signal source. If the station signal is 

used, tune the FINE TUNING control for the best 
picture, regardless of sound. It will be necessary to 
reduce the signal input to the receiver, so that the d-c 
output at the sound detector, as measured with the 
aid of the sound i-f output alignment jig (between 
point "B" and ground), is kept below 5 volts, maxi-
mum, and preferably below 3 volts. To establish this 

level in strong-signal areas, it may be necessary to 
short the antenna terminals and to apply bias to the 
a-g-c circuit. The signal input to the receiver may be 

adjusted by varying the length of the shorting lead. 
The bias may be applied to the a-g-c circuit by means 
of the jig shown in figure 3. The sound i-f output 

TP3-944 

alignment jig shown in figure 4 should be used for 
convenient connection of the meter to the sound-
detector output. 

When a signal generator is used, bias should be ap-
plied to the a-g-c circuit, to avoid any possibility of 
regeneration, using the sound i-f input alignment jig 
(figure 3). In addition, the first video i-f tube should 
be removed, to aid in the reduction of circuit noises 
from the i-f system. 

NOTE: To periorm the sound i-f alignment 
it will be necessary to plug the radio-tuner 
plug, PL402, into socket J402 and set the 
function switch to the TV position. 

1. Connect the generator through the 2200-ohm re-
sistor, in the sound i-f input alignment jig, to pin 2 
of J200. The generator should be adjusted for un-
modulated output at 4.5 mc. 

2. Insert the sound i-f output alignment jig into 
the volume-control socket, J400, and insert the 
volume-control plug, PL400, in the top of the jig. 
Connect the clip lead to the FM test point, G400; 
connect a 20,000-ohms-per-volt voltmeter between 
point "B" and the ground lug of the jig, with the 
negative lead of the meter going to point "B." 

3. Adjust TC300, TC400, TC401, and TC402 for 
maximum output, as indicated on the meter. If the 
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Figure 10. R-F Probe for Sound-Trap Adjustment 

output exceeds 5 volts, reduce the signal input to the 

receiver. 

4. Shift the positive lead of the meter to point 
"C" on the sound i-f output alignment jig, and adjust 

TC403 for zero crossover. Zero crossover is indicated 

by a zero indication on the meter. When TC403 is 
turned in one direction from this zero point, the meter 
will swing positive; turning TC403 in the opposite 

direction will cause a negative swing. (To aid in 
reading a positive and negative swing on the meter, 
set the pointer, by . means of its zero-adjustment 

screw, to a convenient calibration mark on the scale, 

before connecting the meter to the circuit.) 

5. Replace the first video i-f tube, and tune in a 
station on the receiver. Turn the FINE TUNING 
control to obtain a slightly fuzzy picture, and retouch 
TC403 for minimum AM (noise or buzz), using the 

speaker output as an indication. 

ADJUSTMENT OF 4.5-MC. TRAP 

To adjust the 4.5-mc, trap in the plate circuit of 
the first video amplifier, proceed as follows: 

1. Connect the output of the signal generator to 

the lead from pin 2 of the sound i-t alignment 
jig (see figure 2). Adjust the generator for 4.5 mc., 
400-cycle modulated output. Set the output attenuator 
for maximum output from the generator. 

2. Connect the input of the r-f probe, shown in fig-
ure 10, to the grid of the picture tube, and connect 
the outpui of the probe to the vertical input of the 
oscilloscope. Adjust the vertical gain of the oscillo-
scope to maximum. 

3. Adjust TC301 for minimum indication on the 
oscilloscope. (The normal setting for TC301 is with 

the screw approximately % inch out from the chassis.) 

An alternate method for adjustment of TC301 may 
be used if a 4.5-mc. generator is not available. To 
adjust TC301 without the generator, proceed as 

follows: 

1. Tune in a strong station signal. 

2. Turn the FINE TUNING control in a clock-
wise direction until a fine beat pattern appears in the 

picture. 

3. Adjust TC301 until the beat disappears or is at 
a minimum. When correctly adjusted, the screw will 

be out from the chassis approximately % inch. 

4. If more than one station is available, check the 
setting of TC301 on all stations. 

OSCILLOSCOPE WAVEFORM PATTERNS 

The waveforms illustrated were taken with the 
receiver adjusted for an approximate peak-to-peak 
output of 2 volts at the video detector. The voltages 
given with the waveforms are approximate peak-to-
peak values. The frequencies shown are those of 

the waveforms-not the sweep rate of the oscilloscope. 

TP I - 1200-A 

Figure 11. Video- Detector Output, 
Pin 2 of j200 
2 volts, 60 c.p.s. 

The waveforms were taken with an oscilloscope 
having good high-frequency response. With oscil-
loscopes having poor high-frequency response, the 
sharp peaks of the horizontal waveforms are more 
rounded than those shown, and the peak voltages 

differ from those shown. 

Figure 12. Gate- Pulse Plug, 
Pin 4 

500 volts, 15,750 c.p.s. 

1P2 -654 

°John F. Rider 



TP2-653 

Figure 13. A-G-C Cate Grid, 
pin 1 

22 volts, 60 c.p.s. 

TP2-658 

Figure 17. Noise- Inverter Cathode, 
Pin 8 

(Wave shape and amplitude vary with noise) 

TP2-640 

Figure 21. Phase-Splitter Plate, 
Pin 6 

30 volts, 60 c.p.s 

TP2-645 
Figure 25. Vertical-Output Plate. 

Pin 9 
800 volts, 60 c.p.s. 

TP2-656 

Figure 14. Gate- Pulse Plug, 
Pin 3 

10 volts, 15,750 c.p.s. 

diummodimovisor 

Figure 18. Sync Separator Plate, 
Pin 1 

17 volts, 60 c.p.s. 

Figure 22. Vertical-Oscillator Grid, 
Pin 2 

165 volts, 60 c.p.s. 

TP2-641 

Figure 26. Phase-Splitter Plate, 
Junction of R614, R615, and C800 

8 volts, 15,750 c.p.s. 

TP2-65S 

TP2-643 

'I '1 
«maw rff•-•,fflee 

TP2-655 

Figure 15. Gated- Leveler Grid, 
Pin 2 

2.5 volts, 15,750 c.p.s. 

 f 
‘di 

Figure 19. Sync Separator Plate, 
Pin 1 

17 volts, 15,750 c.p.s. 

TP2-697 

Figure 23. Vertical-Oscillator Plate, 
Pin I 

130 volts, 60 c.p.s. 

TP2-642 

Figure 27. Phase-Splitter Cathode, 
Pin 8 

8 volts, 15,750 c.p.s. 

TP2-660 

• 

%We.• .•.¡ dejii:100ee  

Figure 16. Noise- Inverter Plate, 
Junction of R605, C602, and C604 

23 volts, 15,750 c.p.s. 

Figure 20. Phase-Splitter Grid, 
Pin 7 

14 volts, 60 c.p.s. 

Figure 24. Vertical-Output Grid, 
Pins 2 and 7 

120 volts, 60 c.p.s. 

Figure 28. Phase Comparer, 
Pins 5 and 7 

6 volts, 15,750 c.p.s. 

TP2-657 

TP2-639 

TP2-644 

TP2-652 
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CHASSIS D-204 R-204, Code 150 

VOLTAGE MEASUREMENTS 

Figure 29. Horizontal Oscillator, 
Pin 2 of Gate- Pulse Socket )801 

35 volts, 15,750 c.p.s. 

TP2-2852 

\ 

TP2-648 

Figure 31. Horizontal-Oscillator Grid, 
Pin 2 

38 volts, 15,750 c.p.s. 

TP2-650 

Figure 33. Horizontal-Deflection Yoke, 
•Pin 7 of 1800 

3000 volts, 15,750 c.p.s. 

*See CAUTION. 

CAUTION: High-voltage pulses are present in the horizontal. 
output circuit. The waveform shown in figure 33 was taken 

with the alligator clip of the oscilloscope lead clipped over 
the insulation of the lead connected to pin 7 of J800. ( To 
prevent puncture of the insulation of the lead, file off the 
teeth of the alligator clip, and wrap friction tape around the 

TP2-647 

Figure 30. Horizontal-Oscillator Cathode, 
Pins 8 and 3 

16 volts, 15,750 c.p.s. 

TP2-649 

Figure 32. Horizontal-Output Grid, 
Pin 5 

130 volts, 15,750 c.p.s. 

TP2-654 

Figure 34. Gate- Pulse Socket, 
Pin 4 of 1801 

500 volts, 15,750 c.p.s. 

clip.) Connection to other points in the horizontal-output 

circuit is dangerous, because of the high voltages present. The 
peak-to-peak voltage shown for figure 33 is the actual voltage 

present; however, the amplitude of the scope presentation 

depends upon the degree of coupling. 

The voltages given below and on the schematics were taken with a 20,000-
ohms-per-volt voltmeter, with a line voltage of 117 volts, and no signal input to 
the receiver. Since voltage readings taken in the video i-f stages vary widely 

with different test equipment setups, voltage measurements for these stages are 

omitted from the diagrams. 
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CHASSIS D-204. R-204. Code 150 
4.•••114  

UHF TUNER-ADAPTER UT20B, 
PART NO. 43-6701 
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Figure 42. Deflection Chassis D-204, Base Layout 

UHF Tuner-Adapter UT20B, Part No. 43-6701, pro-

vides for reception of UHF signals on television Chan-

nels 14 through 83. UHF Tuner-Adapter UT2OB is 

designed for installation in Philco B line television 
receivers and is installed on BU models. These 

receivers use r-f chassis R-204. 

The Tuner-Adapter consists of a UHF Tuner, a 

VHF-UHF change-over switch, adapter cables and 

plugs, a planetary tuner driving assembly and mount-

ing hardware. 

CIRCUIT DESCRIPTION 

The UHF tuner converts the UHF signals to the in-

termediate frequency of the r-f chassis. 

The incoming UHF signal is coupled through the 

antenna input line, and through two i-f traps, two 
680-14. condensers, and a 150-ohm transmission line 

to the antenna tank of the tuner. See figure 45. 
The antenna tank is coupled to the mixer tank by 
means of the mutual coupling of L2 and L3 and 

the stray capacitance, C5. The desired signal is 

and the stray capacitance, C5. The desired signal is 
selected by tuning the antenna tank and the mixer 

tank to the correct frequency, and the signal is then 

coupled to the crystal mixer circuit by means of the 

mutual coupling of L4 and L5. The local-oscillator 

signal is generated by a 6AF4 tube, V1, and the asso-

ciated circuit. The oscillator circuit is coupled to the 

crystal mixer circuit by a 300-ohm, miniature trans-

mission line and the mutual coupling of L7 to L5 and 

L8 to L6. The r-f signal and the oscillator signal are 

mixed in the crystal mixer circuit to produce a 

45.75-mc, video carrier intermediate-frequency signal. 

This signal is coupled to the VHF tuner through L18, 

a coaxial cable, and J500 on the VHF tuner. In UHF 

operation, the local oscillator of the VHF tuner is 

inoperative, and the r-f amplifier and mixer tubes of 

be VHF tuner operate as i-f amplifiers. 

The two tanks of the UHF tuner, the antenna tank 

and the mixer tank, are used to prevent the i-f and 

oscillator signals from feeding back to the antenna 

and interfering with other receivers. The two tanks 

pass incoming signals readily, but do not pass the i-f 

or oscillator signal. 

CHANGE-OVER SWITCH 

The change-over switch supplied with the Tuner-

Adapter is used to switch from VHF to UHF, and 

vice versa. It is installed on the back of the VHF 

tuner, and is operated by an actuator mounted on the 

VHF tuner shaft. When the Channel Selector of the 

VHF tuner is turned to the UHF position, the change-

over switch makes proper connections for UHF op-

eration. In this position, the switch places a 150,000-

ohm resistor in series with the VHF mixer plate, 

which drops the voltage on the plate of the tube. ( In 
the UHF position, the VHF Channel Selector places 

extra inductances in the VHF r-f and mixer circuits, 

permitting them to operate as i-f amplifiers, and it 

also shunts the VHF oscillator grid circuit with a 

10-ohm resistor, putting the oscillator out of opera-

tion.) The change-over switch also turns off the VfiF 

pilot light, turns on the UHF dial pilot lights, and 

connects the antenna to the UHF tuner. 

When the VHF Channel Selector is turned to any 

VHF position, the change-over switch places a 
150,000-ohm resistor in series with the UHF local 

oscillator plate circuit, which drops the voltage ap-

plied to the plate, and puts the oscillator out of op-
eration. The switch also turns on the VHF pilot 
light, turns off the UHF dial pilot lights, and con-

nects the antenna to the VHF tuner. 

PLANETARY DRIVE 

The UHF tuner is tuned by means of a 3-gang tun-
ing condenser, which is driven through a specially 

designed planetary drive. The planetary drive is so 

constructed that fine tuning and course tuning can 

be accomplished with a single control knob. The 
tuning shaft is coupled to the driving shaft through 

three balls, which form a planetary drive that 
produces slow rotation for fine tuning. See figure 

43. After rotating 180 degrees with the tuning shaft, 
a pin engages the driving shaft, and the two shafts 
are direct-coupled, for coarse tuning. To re-engage 
the planetary drive for fine tuning, it is only necessary 
to reverse the direction of rotation. The dial pointer 
is connected to the tuning gang through a cord drive, 

and indicates the channel number to which the tuner 

is tuned. 

ALIGNMENT AND REPAIRS 

The frequencies at which the Tuner-Adapter op-

erates are extremely high; therefore, it is necessary 
that the utmost care be taken to safeguard against 

upsetting the delicate adjustments of the tuner. It 
is recommended that the serviceman make only minor 

repairs to the tuner, such as replacement of the tube 

or crystal and the wiring of external leads. The 
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CHASSIS D-204, R-204, Code 150 

1P2-3 375 

Figure 46. Oscillator and Mixer Board Layouts, 
UHF Tuner 

TP3-875 

Figure 48. Side View and Base View of UHF Tuner-
Adapter UT20B, With Board Assemblies 

TP3-874 

Figure 47. Top View and Base View of UHF Tuner-
Adapter UT20B, Without Board Assemblies 

Figure 49. VHF-UHF Change-Over Switch, Mounting Details 

Tuner-Adapter should be returned to the factory for 

alignment and major repairs, unless the serviceman is 

properly equipped to perform these jobs. In gen-

eral, a good rule to follow is not to remove the cover 

of the Tuner-Adapter. 

NOTE: Replacing the tube with a new one 

may detune the tuner. If this occurs, a num-

ber of tubes should be tried, until the most 

satisfactory performance is obtained. 

INSTALLATION INSTRUCTIONS 

To install the UIIF tuner-adapter, proceed as 

follows: 

1. Remove the cabinet back and r-f chassis from 

the cabinet; then remove the nameplate on the con-

trol panel by pushing it out from inside the cabinet. 

2. Insert the dial scale and bezel assembly into the 

hole provided in the cabinet. Fasten the assembly in 

place with the two 10-32 nuts provided. 

3. Remove the tuner assembly from the mounting 

board with which it was shipped. Keep the three 

screws for mounting the tuner in the cabinet. 

4. Place the spacers on the mounting studs and at-

tach the bracket and socket assembly to the rear of 

the VHF tuner on the r-f chassis. See figure 49. 

TP3-480-A 

5. Place the switch-actuator assembly on the shaft 

extending from the rear of the VHF tuner with the 
switch-actuator stud pointing away from the tuner. 

See figure 49. 
6. Place the switch assembly on the two mounting 

studs, and fasten it in place with the flat washers, 

lock washers, and nuts provided. See figure 49. 

7. Put the VIIF Channel Selector in the Channel 2 

position. Rotate the switch actuator clockwise on the 
tuner shaft until the actuator touches the fiber cam 

on the change-over switch, and fasten the switch ac-

tuator in this position. Rotate the VHF Channel Se-

lector to the UHF position. Check the switch opera-

tion, to make sure that the switch is thrown properly. 

Rotate the VHF Channel Selector to Channel 13 posi-
tion, and check the switch operation, to make sure 

that the switch is not thrown in this position. Lubri-

cate the switch-actuator stud and switch cam with 

cup grease. 

8. Remove the pilot lamp from the r-f chassis 
pilot-light socket. Remove and discard the pilot-light 

socket and cable assembly from the r-f chassis. In-
sert the plug from the change-over switch into the 
socket on the r-f chassis from which the pilot-light 

cable was removed. Mount the new pilot-light socket 

from the change-over switch as shown in figure 50. 

Insert the pilot light in the socket, and install the 

shield provided over it. 
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SCREW 

PILOT SOCKET Tor" 

LIGHT LIGHT 4 
SHIELD 

VHF TUNER 
MOUNTING BRACKET 

TP3-755 

Figure 50. Pilot- Light Socket, Mounting Details 

9. Remove the antenna lead from the VHF tuner, 
and solder the short lead from the UHF-VHF change-
over switch to the VHF tuner terminals from which 

the antenna lead was removed. Slide the folded fiber 
lead holder over the tapered-line coil assembly on the 
VHF tuner, and dress the twin-wire antenna leads 
through the holder. See figure 51. The fiber holder 

will prevent the twin-wire leads from touching the 

tubes on the r-f chassis. 

10. Place the UHF tuner in the cabinet between 

the r-f and deflection chassis, and fasten the UHF 
tuner to the chassis shelf with the three screws re-
moved in step 3. It is important that these screws be 
tightened securely, so as to hold the UHF tuner in 

place on the chassis shelf. 

11. Fasten one end of the ground lead to the r-f 
chassis with the drive screw. See figure 52. Install 

the chassis in the cabinet, and fasten the other end 
of the ground lead to the UHF tuner with the 

8-32 x 1/4 inch hex-head machine screw. Fasten the r-f 
chassis with the original mounting bolts. Place the 

original knobs on their shafts, and the knob provided 

on the UHF tuning shaft. 

12. Insert the plug from the UHF tuner into the 

socket on the bracket installed in step 4. 

13. Insert the coaxial cable into the jack on the 
VHF tuner. See figure 52. 

14. Replace the fiber antenna-lead holder with the 
new holder provided. Fasten the new holder with the 

TP3-756 

Figure 51. Folded Fiber Lead Holder and VHF-UHF 
Change-over Switch, Mounting Details 

nails provided, and then pass the twin-wire leads 
through the holes as shown in figure 53. Pull the leads 
through the holder until they are tight, making cer-
tain that the leads do not contact the tubes or the 
chassis. Wrap tape around the yellow-marked twin-
wire leads with the spade lug ends, to prevent the 

leads from passing back through the fiber holder. 

15. Fasten the antenna terminal board provided 

as shown in figures 54 through 58. Replace the cab-
inet back and make the connections illustrated for 
the type of antenna installation being used. 

16. Paste the label provided over the outside-
antenna instructions on the cabinet back. 

TP3-757 

Figure 52. UHF Tuner-Adapter and R-F Chassis, 
with Lead Dress Details 

BUILT -IN ANTENNA 
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UHF TUNER 
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0/  

LEADS FROM 
SWITCH 
(PLAIN) 

LEADS FROM 
SWITCH 
(YELLOW) 

TP2-3169 

Figure 53. Fiber Lead Holder, with Lead Dress 
Details 

TP2-3170 

Figure 54. Antenna-Lead Connections, Common 
VHF and UHF Built- 1n Antenna 
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TP2-3I72 
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Figure 55. Antenna-Lead Connections, Common 
VHF and UHF External Antenna 
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Figure .57. Antenna-Lead Connections, VHF Built-
In and UHF External Antennas 
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PARTS LIST 

IMPORTANT 

General replacement items commonly stocked by the serviceman are omitted 

from this parts list. All condensers are molded-bakelite Philco condensers, 

with a 600-volt rating, and all resistors are 1/2 watt, unless otherwise indicated. 

Parts are listed according to chassis type, and should be ordered in this way 

rather than by model number; in addition, a miscellaneous listing will be 

found at the end of the parts list for each chassis type. All parts are symbolized 

in the schematic diagrams and base layouts, for identification purposes. 

NOTE: Part numbers identified by an asterisk (*) are general re-

placement items. These numbers may not be identical with those on 
factory parts. Also, the electrical values of some replacement items 

may differ from the values indicated in the schematic diagrams and 

parts list. The values substituted in any case are so chosen that the 
operation will be unchanged. When ordering replacements, use only 

the "Service Part No." 

DEFLECTION CHASSIS D-204 

SECTION 1—POWER SUPPLY 

Reference 
Symbol Description 

Service 
Part No. 

C100 and Condenser, filter, electrolytic  
C101 120 /if, 150v   30-2568-51 

C102 Condenser, filter, electrolytic, 
10 af., 50v   45-3035-6 

C103 Condenser, filter, electrolytic, 
100 µf., 300v   30-2584-27 

CR100 and Rectifier, selenium, 350 ma.   34-8003-7 
CR101 
F100 Fuse, line, 1.6 amperes   AD2248-19 
J100 Socket, a-c line   27-6240-3 
J101 Socket, chassis connecting   27-6274-1 
J-102 Socket, radio chassis connect-

ing   27-62744 
PL100 Plug, a-c line   Part of a-c line 

cord ass'y. ( See 
Misc. "A") 

PL101 Plug and cable ass'y., chassis 
connecting   (See Misc. 

"B") 

R100 Resistor, current limiting, 5 
ohms, 10 watts   33-3448-5 

R102 Resistor, voltage dropping   20 inches No. 
24 wire 

R103 Resistor, voltage dropping, 4.7 
ohms, 1 watt   66-9474340 

S100 Switch, off-on   Part of volume 
control 

T100 Transformer, filament   32-8575 

TP2-3I74 TP2-3173 SECTION 7—VERTICAL SWEEP 

Figure 56. Antenna-Lead Connections, Separate Figure 58. Antenna-Lead Connections, VHF Ex-
VHF and UHF External Antennas ternal and UHF Built- In Antennas 

Reference 
Symbol Description 

Service 
Part No. 

C707 

L700 and 
L701 

Condenser, cathode by-pass, 
100 µf., 25v   

Coils, vertical deflection   
Part of C103 
Part of de-
flection yoke 
(See Misc. "A") 

SECTION 7—VERTICAL SWEEP ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

R701 Potentiometer, VERT. HOLD 
control, 250,000 ohms   Part of R811 

R704 Potentiometer, HEIGHT con. 
trol, 2.5 megohms   33-5565-32 

R708 Potentiometer, VERT. LIN. 
control, 5 megohms   33-5565-31 

T700 Transformer, vertical oscillator 32-8431-2 

T701 Transformer, vertical output . 32-8539 

SECTION 8—HORIZONTAL SWEEP 

Reference 
Symbol 

Service 
Description Part No. 

C803 Condenser, filter, .001 µf.   30-1238-3 

C804 Condenser, filter, .01 af.   30-1238-2 

C805 Condenser, by-pass, 82 ad.   60-00825317 

C806 Condenser, ringing, .0022 A. 
-1.-10%   60-20225004 

C807 Condenser, d-c blocking, 390 
gd-   60-10395417 

C808 Condenser, charging, 390 µµf. 60-10395417 

C813 Condenser, anti-ringing, 68 
µµf.   30-1246-1 

C814 Condenser, horizontal a-f-c 
feedback, .01 µf.   30-1238-2 

C815 Condenser, electrolytic   Part of C103 

C815A Condenser, by-pass, 10 µf , 
300v   Part of C103 

C815B Condenser, by-pass, 10 µf , 
475v   Part of C103 

C-816 Condenser, yoke blocking, .47 
µf., 100v   30-4651-16 

J800 Socket, deflection   27-6274-8 

J801 Socket, gate pulse   27-6273 

L800 Coil, stabilizing, 30-80 mh. . 324557 

L801 Coil, r-f choke, horizontal. 
output plate   Part of T800 

e John F. Rider 

-u 
o 
rn 

Z.; 

CO 

o 



SECTION 8—HORIZONTAL SWEEP ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

L802 and Coils, horizontal deflection   Part of de-
L803 flection yoke 

(See Misc. "A") 

L804 Coil. r-f choke, damper 
cathode   32-4112-24 

L805 Coil, r-f choke, damper plate 32-4112-24 

PL800 Plug. deflection   Part of cable 
ass'y. ( See 
Misc. "A") 

PL801 Plug, gate pulse   Part of cable 
ass'y. ( See 
Misc. "A") 

R810 Potentiometer, HORIZ. HOLD 
CENTERING, 250,000 ohms 33-5565-17 

R811 Potentiometer, HORIZ. HOLD 
control, 50,000 ohms   33-5563-50 

R815 Potentiometer. WIDTH con. 
trol, 12,000 ohms. 2 watts   33-5546-51 

R816 Resistor, screen voltage drop-
ping, 4200 ohms, 5 watts   33-1335-101 

R817 Resistor, feedback. 47,000 
ohms, 1 watt   66-3474340 

R818 Resistor, voltage divider, 82, 
000 ohms, 1 watt   66-3824340 

SECTION 2—VIDEO I.F. 

SECTION 8—HORIZONTAL SWEEP ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

R819 Resistor, voltage divider, 47, 
000 ohms, 1 watt   66.3474340 

T800 Transformer, horizontal out-
put   32.8607 

MISCELLANEOUS "A" 

Description 
Service 
Part No. 

Cable assembly, high voltage   

Cable and plug assembly, deflection   
Cable and plug assembly, volume control  
Cord, line   
Shield, corona   
Socket, damper tube   
Socket. high-voltage rectifier   

Socket. miniature, 7-pin   
Socket, miniature, 9-pin   
Socket, octal   

Socket, 12AU7 tube   
Socket, vertical output, 1284   
Spring, anode lead   

AD2631 

414086-25 
11-4136-4 
41.3865 
56-9684 
27-6174-7 
27-6290-1 
27-6203-12 
27-6203-6 
27-6174 
76-6115-1 
76-6115.2 
28-9137 

R-F CHASSIS R-204 

Reference 
Symbol Description 

Service 
Part No. 

C200 Condenser, 47.25-mc. trap, 5 
µµf.   30.1224-28 

C201 Condenser, 47.25-mc. trap, 1 
to 5 µµ1.   31-6520-9 

C202 Condenser, 41.25-mc. trap, 5 
L   30-1224-28 

C203 Condenser, 41.25-mc. trap, 1 
to 5 µµf.   31-6520-9 

C204 Condenser, trimmer, 1 to 5 
f.   31-6520-9 

C205 Condenser. cl-c blocking, 100 
f   Mg • 30-1224-18 

C206 Condenser. trimmer, 1 to 5 
med.   31-6520-9 

C207 Condenser, screen by-pass. 
1500 µµf.   62-2150(8011 

C208 Condenser, cathode by-pass. 
680 i.aµf.   62.168001001 

C209 Condenser, a-g-e by-pass, 680 
ged.   62-168001001 

C210 Condenser, trimmer, 1 to 5 
gmf•   31-6520-9 

C211 Condenser, screen by-pass, 
680 µµf.   62-168001001 

C212 Condenser, a-g-e by-pass, 680 
itid.   62-168001001 

C215 Condenser, trimmer, 1 to 5 
miL   31-6520-9 

C218 Condenser, trimmer, 1 to 5 
ga.   31-6520-9 

SECTION 2—VIDEO I.F. ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

C219 Condenser. detector by-pas, 
10 µµf.   62-010409001 

C220 Condenser, bypass. 680 pid. . 62-168001001 

C221 Condenser, bypass. 680 µµf. . 62-168001001 
C223 Condenser, a-g.c filter. 2 af.   45-3035 
C224 Condenser, electrolytic   30-2584-25 

C224A Condenser, filter. 40 af.   Part of C224 

C224B Condenser, filter, 10 af.   Part of C224 

C224C Condenser, filter, 10 µf.   Part of C224 

C226 Condenser, cathode by-pas  
18 µµf.   62-018400021 

CD200 Crystal, video detector   34-8022 

1200 Lamp, pilot   34-2068 

J200 Socket, video test   27-6273 

J202 Socket, pilot light   27-6273 

L200 and Coils, tuner coupling   Part of T200 
L201 
L202 Coil, 47.25-mc. trap   324597-2 

L203 Coil, 41.25-mc. trap   324112-31 

L204 Coil, 1st i-f grid   324597-3 
L205 and Coils, coupling   Part of T201 
L206 
L207 and Coils, coupling   Part of T202 
L208 
L209 Coil, filament choke   32-4112-15 

L210 and Coils, coupling   Part of T203 
L211 
L2I2 and Coils, coupling   Part of T204 
L213 

R-F CHASSIS R-204 ( Cont.) 

SECTION 2—VIDEO I.F. ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

L2I4 Coil, series peaking, 10 ihh. . 324422-27 

L215 Coil, series peaking, 1.7 µh. . 32-4480-17 

L216 Coil, shunt peaking, 180 A. . 32-4480-9 

L217 Coil, filament choke   32-4112-15 

R208 Resistor, voltage dropping  
5600 ohms, 1 watt   66-2564:i40 

R224 Resistor, B-{- dropping, 2000 
ohms, 7 watts   33-3446-8 

T200 Transformer, video i-f input . 324599-2 

T201 Transformer, 1st video i-f   32-4598-5 

T202 Transformer, 2nd video i-f   32-4598-3 

T203 Transformer, 3rd video i-f   32-4548-26 

T204 Transformer, 4th video i-f   324548-27 

SECTION 3—VIDEO 

Reference 
Symbol Description 

Service 
Part No. 

C300 Condenser, audio take-off, 2.2 
f (hit •   30-1221-6 

C301 Condenser, by-pass, 18 µALL   62-018400021 

C303 Condenser, by-pass, 68 µAd.   62-068409011 

C304 Condenser, by-pass, 33 µµf.   62-033009001 

C309 Condenser, screen by-pass, 220 
it/hf•   60-10225417 

L300 Coil, audio take-off   32-4463-9 

L301 Coil, video-amplifier grid, 
peaking, 150 gh.   32-4480-18 

L302 Coil, 4.5-mc. trap   324463-2 

L305 Coil, shunt peaking, 60-230 
µh.   324467-20 

L306 Coil, picture-tube grid peak-
ing, 40 µh.   324480-1 

L307 Coil, shunt peaking, 60-230 
µh.   32-4467-20 

R308 Potentiometer, CONTRAST 
control, 2500 ohms   33-5563-51 

R311 Resistor, plate load, 2500 
ohms, 7 watts   33-1335-93 

R313 Potentiometer, BRIGHTNESS 
control, 100,000 ohms   Part of R308 

R316 Resistor, grounding, 470,000 
ohms, 1 watt   664474340 

SECTION 4—AUDIO 

Reference 
Symbol Description 

Service 
Part No. 

C405 Condenser, by-pass, 56 µµf.   30-1224-25 

C409 Condenser, detector balancing, 
330 µµf.   62-133001001 

C412 Condenser, r-f by-pass, 330 
md.   62-133001001 

C4I3 Condenser, filter, 2 µf.   45-3035 

C416 Condenser, plate by-pass, .0033 
µALL, 1000v   30-4650-89 

C418 Condenser, filter, 60 µf.   Part of C224 

J400 Socket, volume control   27-6273 

J401 Socket, speaker   274785-22 

SECTION 4—AUDIO 

Reference 
Symbol Description 

Service 
Part No. 

L405 Coil, filament choke   32-4112-15 

L406 Coil, filter choke   Speaker field 

R406 Resistor, voltage divider, 27. 
000 ohms, 1 watt   66-3274340 

R412 Resistor, cathode bias, 180 
ohms, 1 watt   66-1185340 

R418 Potentiometer, dual   33-556344 

R418A Potentiometer, TONE control, 
5 megohms   Part of R418 

R418B Potentiometer, VOLUME con-
trol, 2 megohms   Part of R418 

T400 Transformer, audio output   32-8579 

Z400 Transformer, 1st sound i-f   32-4497A 

Z401 Transformer, FM detector   32-4450-6A 

SECTION 6—SYNC 

Reference 
Symbol Description 

Service 
Part No. 

C604 Condenser, bypass, 470 µµf... 30-1225-18 

MISCELLANEOUS "8' 

Description 
Service 
Part No. 

Cable and plug assembly, audio   
Cable and plug assembly, chassis connecting 

Cable and plug assembly, gate pulse   

Cable and socket assembly, picture tube 
Cable and socket assembly, pilot light   
Shield, tube, 6CB6   

Shield, tube, 6T8   

Socket and base assembly, 6L6 tube   

Socket and base assembly, 6CB6 tube   

Socket and base assembly, 6T8 tube   

Socket, miniature, 6AU6, 6AQ5, and 6BA6 
tubes   

Socket, miniature, 9-pin   

4141951 
41-4146-10 
414141 
41-3964-19 
414176-3 
56-5629FA3 

56-5629-5 

27-6174 

27-6203-14 

27-6203-18 

27-6203 

27-6203-G 

SECTION 5—T.V. TUNER, 
PART No. 76-7600-3 

Reference 
Symbol Description 

Service 
Part No. 

C500 Condenser, FM trap, 20 p.p.f. . 62-020309011 

C501 and 

C502 

Condenser, antenna isolating, 

470 µµf.  •  30-1225-18 

C503 Condenser, i4 trap, 22 µµf. .. Part of L505 

C504 Condenser, r-f coupling, 39 
fhed-   62-039409011 

C505 Condenser, neutralizing, 220 
med.   62-122001001 

C506 Condenser, a-g-c idecoupling, 
1000 ,u4d.    304245-1  304245-1 

C507 Condenser, r-f trimmer, 0.5 to 
3.0 p4if.   31-6520-3 
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CHASSIS D-204, R-204, Code 150 

UHF TUNER-ADAPTER UT20B, 
PART No. 43-6701 

SECTION 5—T.V. TUNER ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

C508 Condenser, r-f by-pass, 680 
P4i1-   62-168001001 

C509 Condenser, grid by-pass, .01 
iiI•   30-1238-2 

C510 Condenser, coupling, 39 ggf. . 311-5050-3 

C511 Condenser, neutralizing, 220 
µd.   62-122001011 

C512 Condenser, mixer-grid trim-
mer, 05 to 3.0 µµf.   31-6520-3 

C513 Condenser, by-pass, 7.5 µµf.   30-1224-13 

C514 Condenser, trimmer, 1 to 5 
µµf.   31-6520-11 

C515 Condenser, i-f link coupling, 
680 p.p.f.   62-168001021 

C516 Condenser, by-pass, 680 eid. . 62-168001001 

C517 Condenser, filament decou-
pling, 220 µAL   62-122001011 

C518 Condenser, filament by-pass, 
1000 gd.   30-1245-1 

C519 Condenser, filament decou-
pling, 220 !La.   62-122001011 

C520 Condenser, by-pass, 1000 µid. 30-1245-1 

C521 Condenser, oscillator injection 30-1221-8 

C522 Condenser, oscillator plate, 12 
gd.   304224-5 

C523 Condenser, grid blocking, 5 
gd.   30-1224-35 

C524 Condenser, mixer-grid block-
ing, 39 $44.   30-1238-9 

C525 Condenser, by-pass, 150 gd. . 62-115001011 

C528 Condenser, fine tuning, (bake-
lite tube)   76-6935-1 

1500 Connector, 40-mc. input   57-0590-2 

L500 Coil, FM trap   324550-3 

L501, L502, Coils, tapered-line assembly . 32-4432-3 
L503, and 
L504 

L505 Coil, r-f trap (44.75 mc.)   324552-1 

L506 to Coils, r-f grid tuning   Part of WS500E 
L512 in-
clusive 

L513 Coil, 40-mc. channel   312-5146-16 

L514 Coil, 40-mc. channel   312-5146-19 

L515 Coil, r-f amplifier neutralizing 324548-13 

L516 Coil, r-f coupling   312-5146-22 

L517 to Coil, r-f plate tuning   Part of WS500C 
L524 in-
clusive 
L525 to Coil, mixer grid   Part of WS500B 
L532 in-
clusive 
L533 Coil, mixer neutralizing   324551-1 
L534 Coil, mixer plate   312-5146-8 
L535 Coil, i-f primary   312-5151-6 
L537 tn Coil, oscillator tuning   Part of WS500A 
L543 in-
clusive 

SECTION 5—T.V. TUNER ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

L544 and Coils, r-f choke   32-4550-1 
L545 
R518 Resistor. B+ dropping, 15,000 

ohms, 1 watt   
66-3154340 

WS500A(F) 
and Switch, wafer, oscillator   76-7604 
WS500 A ( Il ) 

WS500B(F) 
and Switch wafer, mixer grid   76-7606 
WS500B ( R) 
WS500C(F) 
and Switch wafer, r-f plate   76-7608 
WS500C(R) 
WS500D ( F 1 
and Switch wafer. r-f grid   76-7612 
WS500D(R) 
WS500E(F) 
and Switch wafer, r-f grid   76-7610 
WS500E(R) 

MISCELLANEOUS "C" 

Description 
Service 
Part No. 

Coupling, fine tuning shaft   54-4912 
Detent, bail   56-8020 

Front plate m'y.   76-8395 
Hairpin, plunger grounding   1W42704FA3 

Hairpin, plunger   56-9858 
Plunger   56-8034-1 

Retaining ring (2 used)   1W61043 
Shaft ass'y.   76-69144 

Shaft, extension   56-8358 
Cam and shaft, fine tuning   76-6936-3 

Shaft, spring   56-8023 
Shield, tube, 9-pin miniature   56-5629-5 
Socket, tube, 9-pin miniature   27-6203-21 

Spring, detent   56-9158 
Spring, plunger   56-9628 
Tapered line ase'y.   76-7602 
Terminal panel, antenna   76-5504-2 
Washer   56-9351 
Washer, fiber   274109-13 

Washer, detent spring   W2556-5 
1W60980FE5 "E" washer   

Reference 
Symbol Description 

Service 
Part No. 

Cl and C2 Condenser, antenne coupling, 
680 ma.   Part of Panel, 

filter 

C3 Condenser, tuning: 
Shaft and rotor ass'y.   76-7481-4 

C3A Stator, r-f, Il  56-9595 

C3B Stator, r-f, ris.   56-9595-1 

C3C Stator, r-f, 1  h   56-9595 

C3D Stator, r-f, r.h  56-9595-1 

C3E Stator ass'y, oscillator   76.7479 

C3F Stator ass'y., oscillator   76-7479 

C4 Condenser, padder ass'y, r-f . 76-7472 

C5 Condenser   Stray 
capacitance 

C6 Condenser, padder ass'y, r-f . 76-7472 

MISCELLANEOUS "C" ( Cont.) 

I Reference Service 
Symbol Description Part No. I 

C7 

C8 

C9 
C10 

C11 

C12 

C13 

CI4 

C15 

C16 and 
C17 
CD1 
Il and 12 
LI 

L2 

L3 

L4 

L5 

L6 

L7 

L8 

L9 

LIO 

L11 

L12 

L13 
L14 
LI5 
L16 and 
L17 
L18 
RI 

R2 
R3 
R4 

R5 

R6 
R7 
R8 and R9 

RIO 

R11 

R12 

R13 and 
RI4 

Condenser, crystal, mixer 
tank, 30 giLf.   

Condenser, temperature rom-
pensating, .4 lad.   

Condenser, oscillator trimmer 
Condenser, oscillator tank, 2.5 

eied.   

Condenser, by-pass   

Condenser, grid by-pass, 500 

Condenser, temperature com-
pensating, 1.0 µpi   

Condenser, filament by-pass, 
500 gid.f.   

Condenser, plate by-pass, 500 
Ated-

Condenser, 45.75-mc. i-f trap . 

Crystal detector, mixer circuit 
Lamp, pilot, UHF   
Inductor, r-f, 1.h.   

Inductor, r-f, ris.   

Inductor, r-f, 1.h.   

Inductor, r-f, r.h.   

Inductor, crystal mixer   

Inductor, crystal mixer   

Inductor, oscillator coupling 

Inductor, oscillator coupling 

Inductor, oscillator coupling 

Inductor, oscillator coupling 

Inductor, oscillator   

Inductor, oscillator   

Choke, r-f, heater decoupling 
Choke, r-f, cathode decoupling 
Choke, r-f, plate decoupling . 
Coils, 45.75-mc. trap   

Coil, i-f output   
Resistor, damping, 1000 ohms 

Resistor, damping, 220 ohms  
Resistor, grid leak, 6800 ohms 
Resistor, filament decoupling, 
220 ohms   

Resistor, plate decoupling, 10-
000 ohms   

Resistor, balancing, 470 ohms 
Resistor, balancing, 10 ohms. 
Resistor, B+ dropping, 150,-
000 ohms   

Resistor, pilot-light dropping, 
10 ohms   

Resistor, pilot-light dropping, 
3.9 ohms   

Resistor, B+ dropping, 10,000 
ohms, 10 watts   

Resistor, antenna coupling, 
470,000 ohms   

Board ass'y., mixer   
Board ass'y, oscillator   
Panel, filter, i-f trap   
Tank ass'y., oscillator   

Part of Board 
ass'y., mixer 

30-1224-109 
31-6525 

Part of Tank 
ass'y, osc. 
Part of Tank 
ass'y., ose. 

30-1245-3 

30-1224-107 

30-1245-3 

30-1245-3 
Part of Panel, 
filter 
34-8026 
34-2068 
Part of C3A 
Stator 
Part of C3B 
Stator 
Part of C3C 
Stator 

Part of C3D 
Stator 
Part of Board 
ass'y, mixer 
Part of Board 
ass'y, mixer 
Part of Board 
ass'y., mixer 
Part of Board 
ass'y., mixer 
Part of Board 
ass'y, osc. 
Part of Board 
ass'y., ose. 
Part of Tank 
ass'y, ose. 
Part of Tank 
ass'y, osc. 
32-4556-3 
3245564 
32-4556-2 
Part of Panel, 
filter 
324558 
66-2108340 

66-1228340 
66-2688340 

Part of L13 

Part of L15 
66-1478340 
66-0108340 

66-4158340 

66-0108340 

66-9138340 

33-1336-58 

664478340 
76-74754 
76-7480 
76-8078 
76-7627 

MISCELLANEOUS ELECTRICAL PARTS 

Adapter cable   
Cable ass'y, i-f   
Cable, power input   
Cable, pilot light, UHF (2)   
Cable, pilot light, VHF   
Padder, osc. ( L11 and L12 tuning adjust-
ment)   

Panel, antenna, UHF   
Socket, oscillator   
Switch   

41-4171-2 
414143 
414141-4 
27-6233-6 
27-6233-103 

76-8193 
76-7097 
27-6288 
42-1996-6 

MECHANICAL PARTS 

Description 
Service 
Part No. 

Tuner-shaft and rotor mounting: 
Ball, bearing ( 10)   
Bearing, front   

Bearing, rear   
Nut, front bearing   

Nut, rear bearing   

Spring, center (2)   
Spring, end (2)   

Switch mounting: 
Switch-actuator ass'y.   
Collar stud ( 2)   
Lock washer ( 2)   
Nut, #8, special ( 2)   
Spacer, %" (2)   
Washer, fiber ( 4)   

Planetary assembly: 
Ball, %"   

3ie   
Ban, 1/2 2" (3)   
Housing, drive   
Ring, retaining, shaft   

Screw, adjusting   

Shaft, inner end   
Shaft, outer, drive   
Shaft and pin ass'y., inner   
Spring   

Clip, background plate (2)   
Background plate   
Bracket and connector ass'y.   
Block, spring   
Dial scale, prism and bezel assembly   
Rear mounting foot and insulator   
Grommet, feed-through   
Insulator, tuning shaft   
Knob   
Lock washer, antenna panel mounting 
Nut, ante. na panel mounting   

Pulley, tuner shaft   
Shield, tube   
Spring, drive cord, pointer   
Spring, drive cord, tuner   
Tuner, and planetary ass'y, complete 
Planetary drive assembly   
'Pointer   

Pointer guide ass'y.   
Ring, retaining, idler shaft   

Screw, pointer guide mounting (2)   

Screw, drive housing, mounting (3)   

Screw, foot mounting (2)   

Screw, drive housing insnlator mounting 
(3)   

Screw, antenna panel mounting (2)   

Screw, tuner mounting ( 3)   

Screw, pilot-light mounting   

Shaft and pulley, idler   

Spacer, drive housing mounting ( 3)   

Washer, insulator, drive housing mounting 
(3)   

Washer, fiber, pointer guide mounting ( 2) 

W2510-5 
56-9.i93 
56-9609 
56-9594 
56-9599 
56-9590 
56-9591 

76-8189-1 
28-9126-1 
1W24515FAI 
1W20506FA3 
1W29155FA3 
274109-29 

5W2017 

56-8020 
56-8020-1 
76-8485 
1W60982FET 

28-9094 
28-9176 
28-9069-1 
76-8300-1 
28-9174 

28-9462 
54-8993 
76-8425 
28-9175 
76-8506-2 
76-8505 
274707 

27-9437 
76-8508 
1W24515FAI 

1W19982FA3 

28-9090 

56-5629-9 
28-9088 
28-9490 
76-7595-3 
76-8507 

56-5630-59 
76-8504 
1W60977FE7 
1W19920FA3 

1W61075FA3 

1W32694FA3 

1W19907FA3 

1W10583FA3 

1 W19907FA3 

1W19670FA3 

76-8465 

54-8994 

54-8544 

27-4109-29 
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UHF Tuner-Adapter ( Chassis Only) for R-F 7 P2- 7 869 

Chassis 91, 91R, 94, and 94R 
UHF Tuner-Adapter (Chassis Only)for RJTp2_2870 

Chassis 81 and 84 
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UHF TUNER-ADAPTER PART No. 43-6474, FOR RECEIVERS 

USING R-F CHASSIS 81 OR 84 

UHF Tuner-Adapter Part No. 43-6474 provides for 
the reception of UHF signals on television channels 14 
through 83. It is designed for installation in Philco 
Television Receivers using r-f chassis 81 or 84. The 
adapter consists of a UHF converter and preamplifier 
unit, a change-over switch, adapter cables and plugs, a 
planetary tuner driving assembly, and mounting hard-
ware. 

CIRCUIT DESCRIPTION 
The UHF Tuner-Adapter functions as a converter, 

and converts the signals of the UHF band to a fre-
quency selected within the VHF band. The frequency 
selected is that of either Channel 2 or Channel 3, de-

.L21 

RII 

000 

TUT 
C25 PONT C21 

22 ?-• 

PLAN LEAD A >70 VHF 1111£11 INPUT 

PLAIN LEAD •• TO vl4F ANTENNA 
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VALUES ARE N itie,sco v , UNLESS OTHERWISE IPOICATED. 
4.4300 OlidS VFLESS DIAN NE OM 

rupècrei swot woo* rat condom (*II ANTENNA 
oPFR1TION.FOR SSPARATI or VIII ANTENNA 
OPERROMIREAK LEADS »C AND D CONIECT LEAD '17. 
70 LIN ANTENNA AND LEAVE LEAbvciscomEcia). 

014 
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PILOT 
LAMP&H 

12 

013 io 

ADAPTER TOR 
ALPO CUIPUT 
TM SOCKET 

Il 

14, 

PILOT 
LAW 0.1e 

Il 

Figure 1. UHF Tuner-Adapter Part No. 43-6474, Schematic Diagram 

pending upon the locality in which the receiver is 
used. 
The incoming UHF signal is coupled through the 

antenna input line, and through two 680-mitf. con-
densers and a 150-ohm transmission line to the an-
tenna tank of the tuner. See figure 1. The antenna 
tank is coupled to the mixer tank by means of the 
mutual coupling of L2 and L3 and the stray capacitance, 
C5. The desired signal is selected by tuning the an-
tenna tank and the mixer tank to the proper frequency, 
and the signal is then coupled to the crystal mixer 
circuit by means of the mutual coupling of L4 and L5. 
The local-oscillator signal is generated by a 6AF4 tube, 
VI, and the associated circuit. The local-oscillator 
signal is coupled to the crystal mixer circuit by means 
of a 300-ohm, miniature transmission line and the 
mutual coupling of L7 to L5 and L8 to L6. The UHF 
r-f signal and the oscillator signal are mixed in the 
crystal mixer circuit, producing a radio-frequency 
signal within range of the VHF tuner when the tuner 
is set to either Channel 2 or Channel 3. This signal is 
fed into a preamplifier, which amplifies it, and it is 
then fed into the VHF tuner through a twin-wire lead. 
In the VHF tuner, the signal is converted to the inter-
mediate frequency of the television receiver. On VHF 
operation, a 150,000-ohm resistor is placed in series 
with the UHF oscillator plate, which makes this oscil-
lator inoperative. 
The purpose of using two r-f tanks in the UHF 

tuner is to readily admit the r-f signals, and, at the 
same time, prevent the UHF i-f signal from feeding 
back into the antenna and causing interference with 
other receivers. 

CHANGE-OVER SWITCH 
The change-over switch supplied with the Tuner-

Adapter is used to switch from VHF to UHF, and vice 

versa. It is installed on the back of the VHF tuner, 
and is operated by an actuator mounted on the VHF 
tuner shaft. When the VHF Channel Selector is turned 

to the position for UHF operation, the switch connects 
the antenna to the UHF tuner, turns off the VHF pilot 
light, turns on the UHF pilot light, and connects the 
output of the UHF tuner to the antenna input of the 
VHF tuner. When the VHF Channel Selector is turned 
to any VHF position, the switch connects the antenna 
to the VHF tuner, turns off the UHF pilot light, turns 
on the VHF pilot light, and places a 150,000-ohm re-
sistor in series with the UHF oscillator plate, as ex-
plained above. 

ADAPTER CABLES AND PLUGS 

The adapter plugs shown in the schematic diagram 
are not used in factory- installed units; the cables are 
wired directly into the chassis at the proper places. 
The plugs are used only in field- installed units. ( Refer 
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PART NO. 43-6474. Converter 
to steps 10 and 11 of the installation instructions given 

below.) 

PLANETARY DRIVE 
The UHF tuner is tuned by means of a 3-gang tuning 

condenser, which is driven through a specially de-
signed planetary drive. The planetary drive is con-
structed so that fine tuning and coarse tuning can be 
accomplished with a single control knob. The tuning 
shaft is coupled to the driving shaft through three 
balls, which form a planetary drive that produce slow 
rotation for fine tuning. See figure 2. After rotating 
180 degrees with the tuning shaft, a pin engages the 
driving shaft, and the two shafts are direct-coupled, 
for coarse tuning. To re-engage the planetary drive 
for. fine tuning, it is only necessary to reverse the direc-
tion of the rotation. The dial pointer is connected to 
the tuning gang through a cord drive, and indicates 
the channel number to which the tuner is tuned. 

ALIGNMENT AND REPAIRS 
The frequencies at which the Tuner-Adapter op-

erates are extremely high; therefore it is necessary that 
the utmost care be taken to safeguard against upsetting 
the delicate adjustments of the tuner. It is recom-
mended that the serviceman make only minor repairs 
to the tuner, such as replacement of the tube or crystal 
and the wiring of external leads. The Tuner-Adapter 
should be returned to the factory for alignment and 
major repairs, unless the serviceman is properly 
equipped to perform these jobs. In general, a good 
rule to follow is not to remove the cover of the Tuner-

Adapter. 

NOTE: Replacing the tube with a new one 
may detune the tuner. If this occurs, try a number 
of tubes until one is found that will most nearly 
replace the original. 

INSTALLATION INSTRUCTIONS 
To install the UHF Tuner-Adapter on the r-f chassis, 

proceed as follows: 
1. Remove the cabinet back and r-f chassis from 

the cabinet. Then remove the nameplate on the con-
trol panel by pushing it out from inside the cabinet. 

2. Attach the front chassis bracket to the r-f chassis 
with the two screws provided with the tuner. See 
figure 4. 

3. Attach the rear support angle to the r-f chassis 
with the two screws provided. See figure 4. 

4. Measure the distance between the centers of the 
shaft hole for the contrast-brightness control and the 
center hole ( previously covered by the nameplate) on 
the control panel. Mount the UHF tuner assembly 
loosely on the r-f chassis with the screws, nut, and 
washers provided; then slide the UHF tuner so that 
the distance between the centers of the UHF shaft 
and contrast-brightness shaft is equal to the distance 
between the centers of the two holes in the control 
panel. Make certain that the fish paper insulator is 
in place over the mounting arm of the tuner assembly. 
See figure 5. Fasten the UHF tuner securely in place. 

5. Put the spacers on the mounting studs, and at-

tach the mounting studs to the rear of the VHF tuner, 
on the r-f chassis. See figure 6. 

6. Place the switch-actuator assembly on the shaft 
extending from the rear of the VHF tuner, with the 
switch-actuator stud pointing away from the tuner. 
See figure 6. 

7. Place the switch assembly on the mounting 
studs, and fasten it in place with the fiber washers, 
lock washers, and nuts provided. See figure 6. 

NOTE: In some cases the switch mounting 
hardware provided may be as shown in figure 7. 
If so, disregard steps 5 and 7, and mount the 
switch as shown in figure 7. 

8. Put the VHF Channel Selector on the channel 
position to be used for UHF operation ( Channel 2 or 
Channel 3). Rotate the switch actuator on the tuner 
shaft until the actuator stud throws the switch. Fasten 
the switch actuator in this position. Rotate the Chan-
nel Selector on either side of the UHF position, and 
check the switch operation, to make sure that the 
switch is thrown in the UHF position but not on either 
side of the UHF position. Lubricate the switch-actua-
tor stud and the switch cam with cup grease. 

On factory-installed units, the switch actuator may 
have two studs, as shown in figure 8. If so, remove the 
one stud, as indicated in the drawing. 

9. Remove the bulb and shield from the pilot-light 
assembly on the r-f chassis, and place them in the 
empty socket from the UHF tuner assembly. Tape 
up the old socket from the r-f chassis. 

10. Remove the audio output tube ( 6K6GT in r-f 
chassis 81, or 6L6GA in r-f chassis 84), plug the octal 
adapter into the tube socket, and place the tube in the 
adapter socket. The octal adapter is wired to the 
switch. 

11. Cut the antenna lead from the VHF tuner to 
about 3 inches in length, and remove about Vz inch of 
insulation from the end. Insert the bare ends of the 
wires into the twin-lead connector, and fasten them 
with the screws in the sides of the connector. 

12. Install the UHF pilot-light clip inside the 
cabinet near the UHF tuner shaft hole, as shown in 
figure 9. 

13. Fasten the dress lug to the chassis with the 
screw provided ( see figure 5); then dress the leads 
except the 300-ohm twin leads, under the lug. 

14. Install the chassis in the cabinet, and insert 
the pilot-light sockets into the pilot-light clips. The 
socket with the red leads must be installed in the 
UHF clip, and the socket with the brown leads, in 
the VHF clip. 

15. Put the knob on the UHF shaft, and set the 
shaft in the extreme counterclockwise position. Then 
remove the knob. 

16. Install the background plate and pointer over 
the UHF tuning shaft. The background plate has the 
two sides colored differently, so that the proper color 
may be chosen to harmonize with the cabinet color. 

TP2-3182 
Figure 2. Planetary Assembly, Exploded View, Showing Mechanical Layout ( Both Tuner- Adapters) 

17. Place the dial scale over the tuner shaft, and 
line up the holes in the dial background plate with 
the holes in the dial scale. Line up the dial scale with 
the front panel, and fasten the scale with the screws 
provided. Place the knob on the UHF tuner shaft. 
Replace the control knobs on the r-f chassis control 
shaft. 

18. Replace the fish paper antenna-lead holder with 
the new holder provided. Fasten the new holder with 
the two nails provided, and then pass the twin-wire 
leads through the holes, as shown in figure 10. 

19. Cut holes in the cabinet back, and fasten the 
antenna terminal board provided, as shown in the 
illustrations above ( figures 11 through 15). Replace 
the cabinet back, and make the connections as illus-
trated, according to the type of antenna installation 
being used. 

20. Paste the label provided over the outside-an-
tenna instructions on the cabinet back. 
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Figure 3. Drive-Cord Stringing Arrangement 
(Both Tuner-Adapters) 
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TP2-2596 

Figure 4. Placement of Mounting Brackets on R-F Chassis 
(Tuner-Adapter Part No. 43-6474) 

TP2-2598 

Figure .6. Change-Over Switch Mounting Details 
(Tuner-Adapter Part No. 43-6474) 
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Figure 5. UHF Tuner-Adapter Part No. 43-6474, Mounted on R-F Chassis 

TP2-3088 

Figure 7. Switch Mounting, Alternate Method 
(Both Tuner-Adapters) 
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Figure 8. Switch Actuator Stud Removal 
(Tuner-Adapter Part No. 43-6474) 
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Figure 9. Pilot-Light-Clip Installation Details 
(Both Tuner-A31/pten)  
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Figure 10. Antenna-Lead Holder ( Both Tuner-Adapters) 

TP2-3170 

Figure 11. Antenna-Lead Connections, Common Built- In 
Antenna ( Both Tuner-Adapters) 
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Figure 12. Antenna-Lead Connections, Common External 
A  (Both Tuner-Adapters) 
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PART NO. 43A474, Converter 

FROM 
BUILT-IN 
ANTENNA 

FROM 
SWITCH 

FROM EXTERNAL 
UHF ANTENNA 

Figure 13. Antenna- Lead Connections, Separate External 
Antennas ( Both Tuner- Adapters) 

TP2-3179 
Figure 16. Base View of Tuner-Adapter Part No. 43-6474, 

Preamplifier Assembly 
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Figure 14. Antenna- Lead Connections, VHF Built- In and 
UHF External Antennas ( Both Tuner-Adapters I 
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Figure 15. Antenna-Lead Connections, VHF External and 
UHF Built- In Antennas ¡ Both Tuner-Adapters) 
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UHF TUNER -ADAPTER PART 

USING R-F CHASSIS 

UHF Tuner-Adapter Part No. 43-6473 provides for 
the reception of UHF signals on television channels 
14 through 83. It is designed for installation in 
Philco High-Fidelity Television Receivers using r-f 
chassis 91 or 94. The Tuner-Adapter may also be used 
in remote-control sets using r-f chassis 91R or 94R, 
if it is used in conjunction with Shaft Extension 
Adapter, Part No. 43-6476. 
The Tuner-Adapter consists of a UHF tuner, a 

change-over switch, adapter cables and plugs, a plan-
etary tuner driving assembly, and mounting hardware. 

CIRCUIT DESCRIPTION 
The UHF tuner converts the UHF signals to the 

intermediate frequency of the r-f chassis. 
The incoming UHF signal is coupled through the 

antenna input line, and through two i-f traps, two 
680-µp.f. condensers, and a 150-ohm transmission line 
to the antenna tank of the tuner. See figure 19. The 
antenna tank is coupled to the mixer tank by means of 
the mutual coupling of L2 and L3 and the stray 
capacitance, C5. The desired signal is selected by tun-
ing the antenna tank and the mixer tank to the cor-
rect frequency, and the signal is then coupled to the 
crystal mixer circuit by means of the mutual coupling 
of L4 and L5. The local-oscillator signal is generated 
by a 6AF4 tube, VI, and the associated circuit. The 
oscillator signal is coupled to the crystal mixer circuit 
by a 300-ohm, miniature transmission line and the 
mutual coupling of L7 to L5 and L8 to L6. The r-f 
signal and the oscillator signal are mixed in the crystal 
mixer circuit to produce a 45.75-mc. video carrier in-
termediate frequency signal. This signal is coupled to 
the VHF tuner through L18, a coaxial cable, and J500 
on the VHF tuner. In UHF operation, the local oscil-
lator of the VHF tuner is inoperative, and the r-f 
amplifier and mixer tubes of the VHF tuner operate 
as i-f amplifiers. 
The two tanks of the UHF tuner, the antenna tank 

and the mixer tank, are used to prevent the i-f signal 
from feeding back to the antenna and interfering with 
other receivers. The two tanks pass incoming signals 
very readily, but do not pass the i-f signal. 

CHANGE-OVER SWITCH 
The change-over switch supplied with the Tuner-

Adapter is used to switch from VHF to UHF, and vice 
versa. It is installed on the back of the VHF tuner, 
and is operated by an actuator mounted on the VHF 
tuner shaft. When the Channel Selector of the VHF 
tuner is turned to the UHF position, the change-over 
switch makes proper connections for UHF operation. 
In this position, the switch places a 150,000-ohm re-
sistor in series with the VHF mixer plate, which drops 
the voltage on the plate of the tube. 

No. 43-6473, FOR RECEIVERS 

91, 91R, 94 OR 94R 

(In the UHF position, the VHF Channel Selector 

places extra inductances in the VHF r-f and mixer 
circuits, permitting them to operate as i-f amplifiers, 
and it also removes the inductances from the VHF 
oscillator circuit, putting it out of operation.) The 
change-over switch also tuns off the VHF pilot light, 
turns on the UHF pilot light, and connects the an-
tenna to the UHF tuner. When the VHF Channel Se-
lector is turned to any VHF position, the change-over 
switch places a 150,000-ohm resistor in series with the 
UHF local-oscillator plate circuit, which drops the 
voltage applied to the plate, and puts the oscillator 
out of operation. The switch also turns on the VHF 
pilot light, turns off the UHF pilot light, and con-
nects the antenna to the VHF tuner. 

ADAPTER PLUGS 
The adapter plugs shown in the schematic diagram 

are not used in factory- installed units; the cables are 
wired directly into the chassis at the proper places. 
The plugs are used only in field- installed units. 
(Refer to steps 9 and 11 of the installation procedure 

given below.) 
The octal adapter is inserted into the audio output 

tube socket, and the tube is then inserted into the 
adapter socket. This adapter supplies B+ and filament 

voltages to the UHF tuner. 
The B+ disconnect assembly of the r-f chassis is 

in series with the VHF mixer plate. 
When the UHF tuner is installed, this socket and 

plug are separated. and the plug, which is connected 
to the VHF mixer plate, is plugged into the socket of 
the UHF tuner, so that, in UHF operation, the change-
over switch can place a 150,000-ohm resistor in series 
with the VHF mixer plate. ( The original socket of 
the B+ disconnect assembly is left disconnected, since 
it has no further function after the UHF tuner is in-
stalled.) 
The antenna disconnect assembly is used to con-

nect the VHF tuner antenna input to the change-over 
switch. 

PLANETARY DRIVE 
The UHF tuner is tuned by means of a 3-gang 

tuning condenser, which is -driven through a specially 
designed planetary drive. The planetary drive is con-
structed so that fine tuning and coarse tuning can be 
accomplished with a single control knob. The tuning 
shaft is coupled to the driving shaft through three 
balls, which form a planetary drive that produces slow 
rotation for fine tuning. See figure 2. After rotating 
180 degrees with the tuning shaft, a pin engages the 
driving shaft, and the two shafts are direct-coupled, 
for coarse tuning. To re-engage the planetary drive 
for fine tuning, it is only necessary to reverse the direc-

Figure 18. Top View and Base View of Tuner-Adapter Part No. 43-6474, With Board Assemblies 
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tion of rotation. The dial pointer is connected to the 
tuning gang through a cord drive, and indicates the 
channel number to which the tuner is tuned. 

ALIGNMENT AND REPAIRS 
The frequencies at which the Tuner-Adapter oper-

ates are extremely high; therefore, it is necessary that 
the utmost care be taken to safeguard against up-
setting the delicate adjustments of the tuner. It is 
recommended that the serviceman make only minor 
repairs to the tuner, such as replacement of the tube 
or crystal and the wiring of external leads. The Tuner-
Adapter should be returned to the factory for align-
ment and major repairs, unless the serviceman is 
properly equipped to perform these jobs. In general. 

a good rule to follow is. not to remove the cover of the 
Tuner-Adapter. 

NOTE: Replacing the tube with a new one may 
detune the tuner. If this occurs, try a number of 
tubes until one is found that will most nearly re-
place the original. 

INSTALLATION INSTRUCTIONS 

To install the UHF Tuner-Adapter on the r-f chassis, 
proceed as follows: 
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Figure 20. Placement of Mounting Brackets on R-F Chassis 
I Tuner-Adapter Part No. 43-6473) 

1. Remove the cabinet back and r-f chassis from 
the cabinet; then remove the nameplate on the control 
panel by pushing it out from inside the cabinet. 
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Figure 21. UHF Tuner-Adapter Part No. 43-6473, Mounted on R-F Chassis 
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Figure 22. Change-Over Switch Mounting Details 
(Tuner-Adapter Part No. 6473) 

2. Attach the front chassis bracket to the r-f chassis 
with the two screws provided. See figure 20. 

3. Attach the rear support angle to the r-f chassis 
with the two screws provided. See figure 20. 

4. Measure the distance between the centers of the 
shaft hole for the contrast-brightness control and the 
center hole ( previously covered by the nameplate) on 
the control panel. Mount the UHF tuner assembly 
loosely on the r-f chassis with the screws, nuts, and 
washers provided ( see figure 21); then slide the UHF 
tuner so that the distance between the centers of the 
UHF tuner shaft and contrast-brightness shaft is equal 
to the 'distance between the centers of the two holes in 
the control panel. Make certain that the fish paper 
insulator is in place over the mounting arm of the 
tuner assembly. Fasten the UHF tuner securely in 
place. 

5. Put the spacers on the mounting studs, and at-
tach the mounting studs to the rear of the VHF tuner 
on the r-f chassis. See figure 22. 

6. Place the switch-actuator assembly on the shaft 
extending from the rear of the VHF tuner with the 
switch-actuator stud pointing away from the tuner. 

7. Place the switch assembly on the two mounting 
studs, and fasten it in place with the fiber washers, 
lock washers, and nuts provided. See figure 22. 

NOTE: In some cases the switch mounting hard-
ware provided may be as shown in figure 7. If so, 
disregard the procedure given in steps 5 and 7, 
and attach the switch as illustrated in figure 7. 

8. Put the VHF Channel Selector in the Channel 2 
position. Rotate the switch actuator on the tuner shaft 
(clockwise, as viewed from the rear of the chassis) 

until it just touches the edge of the movable portion 
of the switch. Secure the actuator in this position. 
Turn the VHF Channel Selector to the UHF position, 
and then to the Channel 13 position. Make sure that 
the switch contacts make proper contact in each posi-
tion. If not, loosen the switch mounting screws and 
adjust the switch so that it functions properly. Re-
check the switch on the Channel 2, UHF, and Channel 
13 positions. Lubricate the switch-actuator stud and 

the switch cam with cup grease. 
9. Open the B+ disconnect assembly ( small plug 

and socket on r-f chassis, near rear of tuner), and plug 
the male connector from the r-f chassis into the socket 
from the switch. Tape up the old socket from the r-f 
chassis. 

10. Remove the bulb and shield from the pilot-
light assembly on the r-f chassis, and place them in the 
empty socket from the UHF tuner assembly. Tape up 
the old socket from the r-f chassis. 

11. Remove the audio output tube ( 6V6GT in r-f 
chassis 91, or 6L6GA in r-f chassis 94), plug the octal 
adapter into the tube socket, and place the tube in 
the adapter socket. The octal adapter is wired to the 
switch. 

12. Plug the UHF tuner coaxial output cable into 

the jack on the VHF tuner. See figure 21. 
13. Cut the antenna lead from the VHF tuner to 

about 3 inches in length, and remove about 1/2  inch of 
insulation from the end. Insert the bare ends of the 
wires into the twin-lead connector, and fasten them 
with screws in the sides of the connector. 

14. Dress all leads except the 300-ohm twin leads 
under the dress lugs, as shown in figure 21. 

15. Install the UHF pilot- light clip inside the 
cabinet, near the UHF tuner shaft hole, as shown in 
figure 9. 

16, Install the chassis in the cabinet, and insert 
the pilot- light sockets into the pilot-light clips. The 
socket with the red leads must be installed in the UHF 
clip, and the socket with the brown leads, in the VHF 

clip. 
17. Put the knob on the UHF shaft, and turn the 

shaft until the pointer pulley shaft is -in the extreme 
counterclockwise position; then remove the knob. 

18. Install the background plate and pointer on 
the UHF tuner shaft. The background plate has the 
two sides colo' differently, so that the proper color 
may be chosen to harmonize with the cabinet color. 

19. Place the dial scale over the tuner shaft, and 
line up the holes in the dial background plate with the 
holes in the dial scale. Line up the dial scale with the 
front panel, and fasten the scale with the screws pro-
vided. Place the knob on the UHF tuner shaft, and 
replace the control knobs on the r-f chassis shafts. 

20. Replace the fish paper antenna-lead holder 
with the new holder ;movided. Fasten the new holder 
with the two nails provided, and then pass the twin-
wire leads through the holes, as shown in figure 10. 

21. Cut the holes in the cabinet back, and fasten 
the antenna terminal board provided as shown in the 
illustrations above ( figures 11 through 15). Replace 
the cabinet back, and make the connections as illus-
trated, according to the type of antenna installation 
being used. 

22. Paste the label provided over the outside-an-
tenna instructions on the cabinet back. 
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PARTS LIST 

UHF TUNER-ADAPTER PART No. 43-6474 

Reference 
Symbol Description 

Service Reference 
Pari No. Symbol 

Cl and C2 

C3 

C3A 
C3B 
C3C 
C3D 
C3E 
C3F 

C4 
C5 
C6 
C7 

C8 

C9 
C10 

C11 

C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 

C21 
C22 
C23 
C24 
C25 and 
C26 

CD1 
Il 
12 
Li 
L2 
L3 
L4 
L5 and L6 

Condenser, antenna input, 680 

Condenser, tuning: 
Shaft and rotor ass'y. 
Stator, r-f, 1.h.   
Stator, r-f, r.h. 
Stator, r-f, 1.h.   
Stator, r-f, r.h. 
Stator ass'y., oscillator 
Stator ass'y., oscillator 

Condenser, padder ass'y., r-f 
Condenser  Stray 
Condenser, padder ass'y., r-f 
Condenser, mixer tank, 15 µ.µf. 

Condenser, temperature 
.4 µµf.   

Condenser, oscillator trimmer 
Condenser, oscillator tank, 11 ad. 

compensati 

Condenser, by-pass   

Condenser, 
Condenser, 
Condenser, 
Condenser, 
Condenser, 
Condenser, 
Condenser, 
Condenser, 
Condenser, 

µµf.   
Condenser, 
Condenser, 
Condenser, 
Condenser, 
Condenser, 

grid by-pass, 1000 
output tuning, 2-8 µµf. 
heater by-pass, 1000 
plate by-pass, 1000 µµf. 
input coupling, 8 ad. 
neutralizing, 470 if. 
decoupling, 470 µAd. 
cathode by-pass, 470 med. 
filament by-pass, 470 

cathode tuning, 470 gaf. 
grid by-pass, 470 µd. 
plate by-pass, 2-6 sisif. 
plate by-pass, 2.2 µAd. 
output tuning, 22 gid. 

Crystal detector, mixer circuit 
Lamp, pilot, UHF   
Lamp, pilot, VHF   
Inductor, r-f, 1.h. 
Inductor, r-f, r.h. 
Inductor, r-f, 1.h. 
Inductor, r-f, r.h. 
Inductors, crystal mixer 

L7 and L8 Inductors, oscillator coupling 

L9 and LIO Inductors, oscillator 

L11 and L12 Inductors, oscillator 

76-7472 
Part of Board 

ass'y., mixer 
ng, 
30-1224-109 

31-6525 
Part of Tank 

ass'y., osc. 
Part of Tank 

ass'y., osc. 
4 33003.-1112.2645552.-711 

30-1245-1 

62.3104-710022140-4161 

62-147001011 
62-147001011 

62-147001011 
62-147001011 
62-147001011 

31-6520-4 
302001292010-61 

62-02 

Part 
Part 
Part 
Part 

L13 Choke, heater decoupling 
L14 Choke, heater-cathode decoupling 
L15 Choke, plate decoupling 
L16 Coil, input tuning primary 
L17 Coil, input tuning secondary 
L18 Coil, neutralizing 
L19 Choke, cathode tuning 
L20 Coil, primary 
L21 Coil, secondary 
RI Resistor, damping, 330 ohms 
R2 Resistor, damping, 150 ohms 

34-8024 
34-2068 
34-2068 

of C3A-Stator 
of C3B-Stator 
of C3C-Stator 
of C3D-Stator 
Part of Board 
ass'y., mixer 

Part of Board 
ass'y., mixer 

Part of Board 
ass'y., osc. 

Part of Tank 
ass'y., osc. 

32-4556 
32-4550-6 
32-4556-2 

32-4359-14 
32-4578 

32-4551-2 
32-4548-13 
Part of Ti 
Part of Ti 
62-1338340 
62-1158340 

Description 
Service 
Part No. 

Part of Panel, R3 
filter R4 

R5 
76-7481 R6 
56-9595 R7 

56-9595-1 R8 
56-9595 R9 

56-9595-1 R10 
76-7479 R11 
76-7479 R12 
76-7472 

capacitance R13 
R14 
R15 and 
R16 

TI Transformer, i-f output 32-4575 
Board ass'y., mixer   76-7475-1 
Board ass'y., oscillator  76-7480 
Panel, filter  76-8078-1 
Tank ass'y., oscillator   76-7473 

Resistor, decoupling, 8200 ohms 62-2828340 
Resistor, decoupling, 47 ohms Part of L13 
Resistor, decoupling, 10,000 ohms Part of L15 
Resistor, parasitic damping, 15 ohms 66-0158340 
Resistor, cathode bias, 120 ohms 66-1128340 
Resistor, grid leak, 100,000 ohms 66-4108340 
Resistor, plate damping, 1500 ohms 66-2158340 
Resistor, plate decoupling, 330 ohms 66-1338340 
Resistor, output damping, 1000 ohms 66-2108340 
Resistor, B+ dropping, 10,000 ohms, 

10 watts 33-1336-58 
Resistor, filament dropping, 10 ohms 66-0108340 
Resistor, B+ dropping, 150,000 ohms 66-4158340 
Resistor, dumping, 470 ohms 66-1478340 

MISCELLANEOUS 

ELECTRICAL PARTS 

Description Service Part No. 

Adapter cable  41-4120-1 
Connector, twin-lead   54-5181 
Cable ass'y., pilot light 27-6233-50 
Padder ass'y. ( L11 and L12 tuning adjustment) 76-8193 
Panel, antenna, UHF   76-7097 
Switch 42-1996-1 

MECHANICAL PARTS 
Planetary Assembly 

Ball, 1/2 " 
Ball, Yi 6" 
Ball, 7A2" 
Pulley ass'y. 
Ring, retaining 
Ring, retaining 
Shaft, inner end 
Shaft, outer 
Shaft and pin ass'y., inner 
Screw, adjusting 
Spring 

Shaft and Rotor Assembly, Mounting 

Ball, bearing ( 10)• 
Bearing, front 
Bearing, rear 
Nut, front bearing 
Nut, rear bearing 
Nut, insert 
Spring, center ( 2) 
Spring, end ( 2) 

Switch Mounting 

Collar stud ( 2) 
Lock washer ( 2) 
Nut, # 8, special ( 2) 
Spacer, Ye" ( 2) 
Washer, fiber ( 2) 

5W2017 
56-8020 

56-8020-1 
76-8186 

1W42536FA3 
1W60982FE7 

28-9176 
28-9069 
76-8185 
28-9094 
28-9174 

W2510-5 
56-9593 
56-9609 
56-9594 
56-9599 

W1679-1FM 
56-9590 
56-9591 

28-9126 
1W24515FA1 
1W20506FA3 
1W29158FA3 

27-4109-29 
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PARTS LIST (Cont.) 

Description Service Part No. 

Mounting Hardware 
Bracket, rear 28-9096 
Bracket ass'y., front   76-8187 
Insulator, bottom   27-9437 
Support, angle, rear  28-9093 
Washer, fiber   11W52604 

Clip, pilot light  56-3545-6 
Dial   54-5172 
Dial background 54-5180 
Grommet, feed-through  27-4707 
Grove pin   1W41033FA3 

54-5177 Knob 
Pointer 
Pulley, tuner shaft 
Shield, tube, preamplifier 
Shield, tube, oscillator 
Socket, 9-pin miniature 
Spring ( 3), drive cord 
Switch actuator   
Assemblies 

Tuner, preamplifier, and 
Preamplifier assembly 

  54-8850 
28-9090 

56-5629-5 
56-5629-9 

27-6203-21 
28-9088 
76-8260 

planetary ass'y. 76-8229 
76-8109 

UHF TUNER-ADAPTER PART No. 43-6473 

Reference 
Symbol Description 

Service 
Part No. 

Cl and C2 Condensers, antenna, 680 giLf. Part of Panel, 
filter 

C3 Condenser, tuning: 
Shaft and rotor ass'y. 76-7481 
Stator, r-f, 1.h. 56-9595 
Stator, r-f, r.h. 56-9595-1 
Stator, r-f, 1.h. 56-9595 
Stator, r-f, r.h. 56-9595-1 
Stator ass'y., oscillator 76-7479 
Stator ass'y., oscillator 76-7479 

Condenser, padder ass'y., r-f 76-7472 
Condenser  Stray capacitance 

Condenser, padder ass'y., r-f 76-7472 
Condenser, crystal mixer tank, 30 eq.d. Part of Board 

ass'y., mixer 

C8 Condenser, temperature compensating, 
.4 1.1/d.   30-1224-109 

C9 Condenser, oscillator trimmer 31-6525 
CIO Condenser, oscillator tank, 2.5 puf. Part of Tank 

ass'y., osc. 

C11 Condenser, by-pass Part of Tank 
ass'y., osc. 

C12 Condenser, grid by-pass, 1000 µ,uf. 30-1245-1 
C13 Condenser, temperature compensating, 

1.0 ggf. 30-1224-107 
C14 Condenser, filament by-pass, 1000 miLf. 30-1245-1 
C15 Condenser, plate by-pass, 1000 /tg f. 30-1245-1 
C16 and Condensers, 45.75-mc. i-f trap Part of Panel, 
C17 filter 

CD! Crystal detector 34-8024 
Il Lamp, pilot, UHF 34-2068 
12 Lamp, pilot, VHF 34-2068 
Li Inductor, r-f, 1.h. Part of C3A-Stator 

C3A 
C3B 
C3C 
C3D 
C3E 
C3F 

C4 
C5 
C6 
C7 

Description Service Part No. 

L2 
L3 

L4 
L5 

L6 

L7 

L8 

L9 

LIO 

L11 

L12 

L13 
L14 
L15 
L16 and 
L17 

L18 
RI 
R2 
R3 
R4 

R5 

R6 and R7 
R8 and R9 
RIO 
R11 

R12 

Inductor, r- f, r.h. 
Inductor, r-f, 1.h. 

Inductor, r-f, r.h. 
Inductor, crystal mixer 

Inductor, crystal mixer 

Inductor, oscillator coupling 

Inductor, oscillator coupling 

Inductor, oscillator coupling 

Inductor, oscillator coupling 

Inductor, oscillator 

Inductor, oscillator 

Choke, r-f, heater decoupling 
Choke, r-f, cathode decoupling 
Choke, r- f, plate decoupling 
Coils, 45.75-mc. i-f trap 

Part of C3B-Stator 
Part of C3C-Stator 

Part of C3D-Stator 
Part of Board 
ass'y., mixer 

Part of Board 
ass'y., mixer 

Part of Board 
ass'y., mixer 

Part of Board 
ass'y., mixer 

Part of Board 
ass'y., osc 

Part of Board 
ass'y., osc. 

Part of Tank 
ass'y., osc. 

Part of Tank 
coupling ass'y., osc. 

32-4556-3 
32-4556-4 
32-4556-2 

Part of Panel, filter 

Coil, i-f output 32-4558 
Resistor, damping, 330 ohms 66-1 338340 
Resistor, damping, 220 ohms 66-1228340 
Resistor, grid decoupling, 8200 ohms 66-2828340 
Resistor, filament decoupling, 220 
ohms Part of L13 

Resistor, plate decoupling, 10,000 
ohms Part of L15 

Resistor, damping, 470 ohms 66-1478340 
Resistor, 8+ dropping, 150,000 ohms 66-4158340 
Resistor, filament dropping, 10 ohms 66-0108340 
Resistor, cathode decoupling, 1000 
ohms Part of L14 

Resistor, B+ dropping, 10,000 ohms, 
10 watts 33-1336-58 

Board ass'y., mixer 76-7475 
Board ass'y., oscillator 76-7480 
Panel, filter, i-f trap 76-8078 
Tank ass'y., oscillator 76-7627 

MISCELLANEOUS 

ELECTRICAL PARTS 

Description Service Part No. 

Adapter cable 
Cable ass'y., pilot light ( 2) 
Connector, twin-wire lead 
Lead and disconnect ess'y., female 
Padder, osc. ( L I 1 and LU tuning adjustment ) 

41-4120-1 
27-6233-50 

54-5181 
41-4099-1 
76-8193 

Description Service Part No. 

Panel, antenna, UHF 
Plug, i-f cable 
Switch 

MECHANICAL PARTS 

Tuner Shaft Mounting 
Ball, bearing ( 10) 
Bearing, front 

Tuner Shaft Mounting 

Bearing, rear 
Grove pin   
Nut, front bearing 
Nut, rear bearing 
Nut, insert 
Spring, center ( 2)   
Spring, end ( 2)   

Switch Mounting 
Switch actuator ass'y. 
Collar stud ( 2) 

76-7097 
56-2027-3 
42-1996 

W2510-5 
56-9593 

56-9609 
1W41033FA3 
 56-9594 

56-9599 
W1679,1FA3 

56-9590 
56-9591 

 76-8189 
 28-9126 

Lock washer ( 2)  1W24515FAI 
Nut, # 8, special ( 2)  1W20506FA3 
Spacer, 3A" ( 2)  1W29158FA3 

27-4109-29 Washer, fiber ( 2) 

Planetary Assembly 
 5W2017 

 56-8020 
56-8020-1 
76-8186 

1W42536FA3 
 1W60982FE7 

Ball, 
Ball, 3¡6" 
Ball, 7A2" ( 3) 
Pulley ass'y.   
Ring, retaining   
Ring, retaining, shaft 

Planetary Assembly 

Screw, adjusting 
Shaft, inner end   
Shaft, outer 
Shaft and pin ass'y., inner 
Spring   

Mounting Hardware, Tuner and 
 76-8187 
 28-9096 
 28-9093 

 54-8544 
 11W52604 

 54-8474 

 56-3545-6 
54-5172 
54-5180 
27-4707 

 54-5177 
54-8850 
28-9090 

56-5629-9 
28-9088 
76-8182 

 28-9094 
28-9176 
28-9069 
76-8185 

 28-9174 

Bracket ass'y., front 
Bracket, rear 
Support, angle, rear 
Washer, fiber 
Washer, fiber 
Bushing, fiber, 

Clip, pilot light 
Dial scale   
Dial background 
Grommet, feed-through 
Knob 
Pointer 
Pulley, tuner shaft   
Shield, tube 
Spring ( 3), drive cord   
Tuner and planetary ass'y., tomplete 

Planetary Assembly 

o 

G1 
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MODEL A-T2750. Ch. 97, J-7. Code 127 

CIRCUIT DESCRIPTION 

Philco 1953, Code 127, Television Receivers use two 
chassis—the r-f chassis 97, containing the r- f, video, 
audio, and sync circuits, and the deflection chassis J-7, 
containing the power and deflection circuits. 

Since these chassis are not isolated from the 60-cycle 
power line, all protruding shafts and mounting feet 
are insulated from the chassis. 

CAUTION: See A-C Line Isolation. 

The r-f amplifier, oscillator, and mixer section is 
built on a separate subchassis. The r-f amplifier uses 

a 6BZ7 or 6BQ7 tube, VI. The oscillator and mixer 
each use one half of a 12AZ7 tube, V2. The output of 
the mixer is fed to a four-stage i-f amplifier system em-
ploying four 6CB6 tubes, V3, V4, V5, and V6. A 
1N64 crystal diode is used for the video detector. One 
half of a 6U8 tube, V7A, is used as the first video ampli-
fier, which feeds into a 6AQ5 video output amplifier, 
V8. 

Sound i-f ( intercarrier) is obtained by utilizing the 
beat frequency produced when the 45.75-mc. video car-
rier and the 41.25-mc. sound carrier are mixed in the 
video detector. The beat frequency, 4.5 mc., is the dif-

ference between 45.75 mc. and 41.25 mc., and contains 
the FM sound signal. This 4.5-mc. signal contains only 
a negligible amount of the video amplitude modula-
tion, provided that the amplitude of the 41.25-mc. sig-
nal is considerably lower than that of the 45.75-mc. 
signal. The proper relative amplitude of the two car-
riers is established in the alignment of the receiver. 
There is sound output only when both the video and 
sound carriers are present. 

The oscillator is tuned primarily to obtain the best 
picture, since the 4.5-mc. relationship always exists 
between the two carriers. The 4.5-mc. sound i.f. ( in-
tercarrier ), which is taken from the video detector, is 
amplified by a 6BA6 tube, V9, and a 6AU6 tube, V10, 
and is fed to the FM detector, which utilizes two diode 
sections of a 6T8 tube, V11A. The triode section of 
the 6T8 tube, V11B, is used as the first audio ampli-
fier. The power amplifier uses a 6L6GA tube, V12. 

A-G-C voltage for the video i-f system and the r-f 
amplifier is obtained from a keyed a-g-c system which 
uses a 6AU6 tube, V13, as the a-g-c gate. Composite 
video from the video amplifier plate circuit, V7A, is 
fed to the grid of the a-g-c gate tube, while a gating 
or keying pulse, obtained from a winding on the 
horizontal-output transformer located on the deflec-
tion chassis, is applied to the plate. The sync-pulse 
polarity applied to the grid of V13 is positive; there-
fore, the a-g-c gate can conduct in proportion to the 
amplitude of the sync-pulse tips if the gating or keying 
pulse occurs at the same time as the sync. Because the 
keying, or gate pulse, is of constant amplitude ( ap-
proximately 500 volts peak ), the amplitude of the sync 
pulse determines the amount of conduction in the gate 
tube. The plate current of the keyed a-g-c gate tube 
flows through R220, R219, and R218, developing a 
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voltage which is negative with respect to the chassis, 
and is proportional to the plate current. This negative 
voltage is used to control the gain of the receiver. 
Since conduction cannot occur in the a-g-c gate tube 
unless the sync pulse and gating pulse occur at the 
same time, noise disturbances that occur during the 
intervals between sync pulses cannot affect the a-g-c 
voltage. 

Composite video for the sync circuits is taken from 
the plate circuit of the video amplifier, V7A. The plate 
load of the video amplifier consists of two sections, 
R304 and R305. The full output of the amplifier is 
fed to the grid of the noise inverter, one half of a 
12AU7 tube, V14B, and to the grid of the sync sepa-
rator, one half of a 6U8 tube, V7B. The output devel-
oped across R305 only is fed to the grid of the a-g-c 
gate, a 6AU6 tube, V13. The noise inverter is operated 
with a low value of plate voltage and with high bias 
(applied to the cathode by a voltage-divider network), 
which keeps the tube beyond cutoff. When the com-
posite video signal is applied to the grid of the noise 
inverter through C601, the sync appears as positive 
pulses, and noise which could affect the sweep circuits 
also appears as positive pulses. Harmful noise pulses 
usually have amplitudes far greater than that of the 
sync pulses and, therefore, drive the grid of the noise 
inverter positive sufficiently to allow conduction in 
the noise inverter plate circuit. To prevent the noise 
inverter from conducting during the sync pulse in-
terval, the gated leveler, using one half of a 12AU7 
tube, V14A, is used to clamp the sync pulses below the 
conduction level of the noise inverter. The gated lev-
eler conducts only when the sync pulses and gating 
pulse occur at the same time, thus leveling the noise 
inverter input to the sync-pulse level. 

The output of the noise inverter consists of negative-
going noise pulses. It should be noted that the noise 
pulses which exceed the sync level have been passed 
and their polarity reversed by the noise inverter. The 
output of the noise inverter is now mixed with the 
composite video and fed to the grid of the sync sepa-
rator. Since the composite video fed to the grid of the 
sync separator has positive sync polarity, the positive 
noise pulses carried with the composite video would 
be passed by the sync separator; however, the output 
of the noise inverter consists of these same noise pulses, 
but of opposite polarity. Thus, cancellation of the 
noise pulses is effected. The output of the sync sepa-
rator contains only the sync pulses, which are fed to 

the deflection chassis through the connecting cable. 

The phase splitter, using one half of a 12AU7 tube, 
VISA, inverts the sync polarity for proper triggering 

of the vertical oscillator. The vertical sync is separated 

from the horizontal sync by the integrator circuits, and 

is fed to the grid of the vertical blocking oscillator, 

which uses one half of a 12AU7 tube, V13B. The 
output of the vertical oscillator is amplified by the 

vertical-output amplifier, which uses a 6BQ6GT tube, 

V16. The output of this amplifier is applied to the 
vertical-deflection coils through the vertical-output 
transformer. 

In addition to the vertical-sync output, two hori-
zontal-sync outputs are taken from the phase splitter, 
one from the cathode, and the other from the plate 
circuit. These two outputs are of opposite polarity, 
and are fed to the two diodes of the phase comparer, 
a 6AL5 tube, V17; the negative pulses are fed to the 
cathode of V17B, and the positive pulses, to the plate 
of V17A. A portion of the horizontal sweep output 
voltage is taken from the horizontal-output trans-
former, and is fed to the plate of V17B and the cathode 
of V17A, for comparison of the horizontal-sync and 
horizontal-sweep voltages. When the sweep and sync 
are in phase, no voltage is developed across R800, but 
when the two signals are out of phase, a voltage is de-
veloped across R800. When this voltage is positive, it 
increases the frequency of the horizontal oscillator ( a 
12AU7 tube, V18); when the voltage is negative, it 
reduces the frequency of the oscillator. This action 
holds the horizontal oscillator in phase with the sync 
signal. The horizontal hold control, R811, adjusts the 
horizontal-oscillator frequency so that it may be con-
trolled by the phase comparer. The output of the hori-
zontal oscillator is fed to the horizontal-output 
amplifier, which uses a 6CD6G tube, V19. The 
horizontal-output tube feeds the deflection coils 
through the horizontal-output transformer. A 6V3 
tube, V20, is used as the horizontal damper. 

The second-anode voltage for the picture tube is 
supplied by two 1B3GT high-voltage-rectifier tubes, 
V21 and V22, connected in a voltage-doubler circuit. 
The B-plus voltage for the receiver is supplied by two 
selenium rectifiers, CR100 and CR101, in a full-wave 
voltage-doubler circuit, operating directly from the 
power line. Dias voltage is obtained across the filter 
choke which is in series with the negative side of the 
B-plus supply. The B-plus-boost voltage derived from 
the horizontal-damper circuit supplies higher B-plus 
voltage to the first anode of the picture tube. Filament 
current for all the tubes except the high-voltage recti-
fiers is supplied by a 117-volt, 60-cycle step-down trans-
former. Filament current for the high-voltage rectifiers 
is supplied by two windings on the horizontal-output 
transformer. 

NOTE: The J-7 Chassis incorporates a pro-
tective high-voltage shorting switch ( located 
on the rear of the high-voltage cage), which 
shorts the output of the 1B3GT high-voltage 
doubler-rectifier ( V22) to ground when the 
cabinet back is removed. Do not attempt to 
operate the receiver with the cabinet back re-
moved without first disabling this shorting 
switch. The switch can be disabled tempo-
rarily for service work by removing the two 
self-tapping screws at the bottom edge of the 
rear cover of the high-voltage cage, and prop-
ping up the rear cover. 

IMPORTANT 

A-C LINE ISOLATION 

CAUTION: One side of the a-c line is connected 
to the chassis through C101. L100, and R104, in 
series. The other side of the a-c line is connected 
to the chassis through R100, F100, CR100, and CI03, 
in series. Grounding the chassis will result in a short 
circuit across one or the other of these two branches 
in the voltage-doubler circuit. During servicing and 
alignment, it is desirable that an a-c line isolation 
transformer capable of handling ai least 250 watts 
(Philco Part No. 45-9600) be used. Failure to use an 
isolation transformer will greatly increase the shock 
hazard, and may result in damage to the test equip-
ment, or receiver, or both. 

SPECIFICATIONS 
CHANNEL TUNING Twelve-channel, 13-

position, wafer-switch incremental tuner; fine tuning 
of local oscillator 

FREQUENCY RANGE Television Channels 2 
through 13 and U-H-F position 

INTERMEDIATE FREQUENCIES 
Video carrier 
Sound ( intercarrier) 

TRANSMISSION LINE 

OPERATING VOLTAGE 

POWER CONSUMPTION 

45.75 mc. 
4.5 mc. 

300-ohm, twin-wire lead 

110 to 120 volts, 
60 cycles, a.c. 

250 watts 

TUBE COMPLEMENT 

R-F 97 CHASSIS 

Reference 
Symbol Tube Type 

VI 6BQ7 or 6BZ7 — 
miniature 

V2 12AZ7—miniature 
V3, V4, 
V5, V6 6CB6--miniature 
V7 6U8—miniature 

V8 6AQ5—miniature 
V9 6BA6—miniature 

VIO 

VII 

V12 
V13 
V14 

6AU6—miniature 

6T8—miniature 

6 L6G A—octa I 
6AU6--miniature 
I 2AU7—miniature 

V23 27LP4 

Function 

R-F amplifier 
Oscillator, mixer 

Video i-f amplifiers 
Video amplifier, sync 

separator 
Video output 
First sound i-f 

amplifier 
Second sound í-f 

amplifier 
FM detector, first audio 

amplifier 
Audio output 
A-G-C gate 
Gated leveler, noise 

inverter 
Picture tube 

I-7 DEFLECTION CHASSIS 

Reference 
Symbol Tube Type Function 

V15 12AU7—miniature Phase splitter, vertical 
oscillator 

V16 6BQ6GT—octal Vertical output 
V17 6AL5—miniature Phase comparer 
V18 12AU7—miniature Horizontal oscillator 
V19 6CD6G—octal Horizontal output 
V20 6V3—miniature Damper 
V21, V22 I B3GT—octal High-voltage rectifier 
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REMOVING AND REPLACING 
27LP4 PICTURE TUBE 

GENERAL 

The Philco 27LP4 picture tube is designed for a 
maximum of safety. Moreover, when properly mounted 
in the frame assembly, the picture tube is supported 
in such a manner as to provide a maximum of pro-
tection against breakage. Therefore, it is important 
that the tube be properly installed in its supporting 
frame. It is suggested that the service technician pro-
tect his eyes and the exposed parts of his body when 
handling all picture tubes. The removal and installa-
tion of the 27LP4 picture tube is quite safe if the pro-
cedure given below is followed. 

CAUTION: Because of the bulkiness and in-
creased weight of the 27LP4 rube, as com-
pared with that of the smaller picture tubes, 
replacement of the 27LP4 requires two men. 
These tubes are not delicate when handled 
in the proper manner; however, care must be 
taken not to mar the glass in any way, as sur-
face scratches and chips weaken a glass struc-
ture considerably. Also, because of its weight, 
do not attempt to handle this tube by the 
neck. 

PROCEDURE FOR REMOVING 27LP4 TUBE 

1. Remove both the deflection chassis and the r-f 
chassis from the cabinet. 

2. Lay the cabinet face-down on the floor, taking 
precautions against marring the cabinet. 

3. Remove the four nuts and washers that secure 
the mounting feet of the assembly to the front of 
the cabinet. 

4. Remove the two wood screws that secure the rear 

supporting struts of the tube assembly to the cabinet. 

5. Remove the tube assembly ( one man on each 

side of the cabinet). 

6. Place the tube assembly face-down on a soft, pro-
tective cloth or mat, and slip the beam-bender magnet 

off the rear end of the tube. Referring to figure 1, 

Icesen clamp ring ( A) by means of clamp screw (B), 
unhook the four clips securing the web straps to the 

mounting feet, and lift the deflection-yoke housing 
and strap assembly ( containing the deflection yoke 

and focus assembly) off the neck of the tube. 

7. Mark the positions of the four mounting feet on 

the front band with a pencil or scriber ( this is neces-

sary because the mounting feet are free to slide, once 

the front band is loosened). 

8. Loosen the two Allen head clamping screws ( C) 

and ( D) with a Y"-inch Allen wrench, and remove 

the front band assembly. 

PROCEDURE FOR INSTALLING 27LP4 TUBE 

I. Place the picture tube face-down on a soft, pro-
tective cloth or mat, and position the front band as-
sembly over the tube so that the lateral indentation 
in the band coincides with the welded seam around 
the outer edge of the tube's face plate. 

Take up slack in the band, tightening both clamp-
ing screws (C) and ( D) by hand. 

NOTE: If the front band is positioned cor-
rectly, the distance from the bottom edge of 
each mounting foot to the surface on which 
the tube is resting will be 17/8 inches, as 
shown in figure 1. 

2. Position the mounting feet, on the front band, 
to coincide with the marks previously made on the 
front band. 

3. Tighten both clamping screws (C) and (D) al-
ternately, using a :-/-inch Allen wrench. 

NOTE: Take up on clamping screws (C) 
and ( D) as tightly as possible. As can be 
seen from figure 1, the separation between 
the ends of the bands must be less than 1/8 
inch, when tightened. 

4. Slip the deflection-yoke housing and strap as 
sembly ( containing the deflection yoke and focus as-
sembly) over the neck of the tube, and position it 
so that clamp screw (B) on clamp ring ( A) is on the 
side of the tube opposite the anode button. 

5. Place the clips ( on the web straps) over the 
hooks on the four mounting feet, and tighten clamp 
ring ( A) by means of clamp screw ( B). 

6. With the cabinet face-down on the floor, place 
the tube assembly in the cabinet ( one man on each 
side of cabinet), and replace the four nuts and wash-
ers that secure the mounting feet to the front of the 
cabinet. 

7. Replace the two wood screws that secure the 
rear supporting struts of the tube assembly to the 
cabinet. 

8. Stand the cabinet upright, and install the r-f 
chassis, deflection chassis, and beam-bender magnet. 

ADJUSTING 27LP4 PICTURE-TUBE 
ASSEMBLY 

1. Mechanically center the focus assembly, over the 
neck of the tube, by adjusting the centering plate. It 
is important that the focus assembly and yoke be con-
centric with the tube neck for best focus and shadow 
clearance. 

2. Set the HORIZ. CENTERING control ( R824) 
to its extreme counterclockwise position, and set the 
BRIGHTNESS control for maximum brightness of the 
picture. 

3. Adjust the beam bender for maximum bright-
ness of the picture. lç
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4. If necessary, loosen the wing nuts and rotate the 
deflection yoke, to correct for picture tilt. Make cer-
tain that the deflection yoke is as far forward as pos-
sible, and tighten the wing nuts. 

5. Adjust the centering plate so that neck shadow 

is just eliminated on the right-hand side of the screen, 
at the same time keeping the picture centered verti-
cally. Do not attempt to center the picture horizontally 
by means of the centering plate. 

6. Adjust the FOCUS control ( on focus assembly). 
Set the CONTRAST control for the proper level, and 
readjust the FOCUS control for the best over-all focus. 

7. Repeat steps 3 and 5, if necessary. 

8. Adjust the HORIZ. CENTERING control 
(R824) for proper horizontal centering of the picture. 

9. Turn the BRIGHTNESS control slowly toward 
the minimum position, checking that shadow does 
not appear at any brightness level. If shadow does ap-
pear, repeat steps 5 and 8, and recheck. 

B SUPPLY FUSE REPLACEMENT 

The B supply protective fuse, F100, is wired into 
the low-voltage section, and is in series with the 

selenium rectifiers. For replacement, use a 1.6-ampere 
delayed-action-type fuse, Philco Part No. 45-2656-23. 

CAUTION: Discharge the circuit before re-
placing the fuse. 

HORIZONTAL-OSCILLATOR 
ADJUSTMENT 

To adjust the horizontal-oscillator circuit, tune in a 
station and proceed as follows: 

1. Reduce the width of the picture so that approxi-
mately one inch of blank screen appears at the right-
hand and left-hand sides of the picture. 

2. Increase the BRIGHTNESS control setting so 
that the blanking time becomes visible. This appears 
as a dark vertical bar at the right-hand and left-hand 
sides of the picture. 

3. Connect a . 1-11f. condenser from Test Point J802 
to ground. 

4. Set the HORIZ. HOLD control to the center of 
its mechanical rotation. 

5. Adjust the HORIZ. HOLD CENTERING con-
trol to bring the picture into the center of the blanking 
bars. When the picture is centered in the blanking 
bars, the bars at the left-hand and right-hand sides of 
the picture will be of equal width. 

6. Remove the . 1-1.4f. condenser from the Test Point. 

(See step 3.) 

7. Adjust the horizontal ringing coil, L800, until 
the picture is again centered in the blanking bar. 

8. Rotate the HORIZ. HOLD control through its 
range. The picture should fall out of sync to both 
sides Cif the center of rotation. If the picture does not 

fall out of sync to both sides, readjust the HORIZ. 
HOLD CENTERING control to obtain fall-mit to 
either side of sync. 

9. Rotate the HORIZ. HOLD control through its 
range, and observe the number of diagonal blanking 
bars that are visible just before the picture pulls into 
sync. The pull- in should occur with from 1 to 2 
diagonal bars when the sync position is approached 
from either direction. If proper pull- in is not ob-
tained, repeat the above procedure. 

VIDEO PEAKING COIL ADJUSTMENT 

The video peaking coils, L305 and L307, are ad-
justed at the factory for proper transient response of 
the video amplifiers. Ordinarily, these coils will re-
quire no further adjustment by the serviceman except 
in cases where they have been tampered with, or where 
replacement becomes necessary. Under normal circum-
stances, when alignment of the tuner or i-f stages is 
undertaken, the video peaking coils should not require 
adjustment. 

Before adjusting L305 and L307, check both the 
tuner and i-f alignment. ( Never adjust L305 and L307 
until the alignment of the receiver is correct.) Then 
tune in a station and adjust the receiver to give a pic-
ture of the best obtainable quality, with medium con-
trast. Turn the fine tuning control clockwise until a 
very slight beat pattern appears in the picture. Care-
fully observe the appearance of the picture regorging 
smear or overshoot ( trailing whites). A small amount 
of overshoot may be desirable, to produce a sharper 
picture. Conversely, in weak-signal areas, a small 
amount of smear may be desirable, to reduce the harsh 
appearance of "snow". The adjustments of L305 and 
L307, and their effects on the picture, are as follows: 

1. The amount of overshoot may be reduced by 
turning both TC302 and TC303 counterclockwise. 

2. The amount of smear may be reduced by turning 
both TC302 and TC303 clockwise. 

Normally the point of proper adjustment is where 
minimum smear and trailing whites appear in the pic-
ture; however, a compromise adjustment may be made 
to suit prevailing conditions. As a rule, when prop-
erly adjusted, the adjustment screws ( TC302 and 
TC303) should protrude from the chassis by approxi-

mately I/2 inch to inch. 

TELEVISION ALIGNMENT PROCEDURE 

General 

The alignment consists of tuning each i-f coil to a 
given frequency, using an AM signal, then feeding in 
a sweep signal at the antenna terminals and touching 
up the adjustments to obtain the desired pass band. 

The over-all response curve ( r- f, i-f) of the circuits 
from the antenna terminals to the video detector, after 
the i-f stages have been aligned, should appear essen-

tially the same, regardless of the channel under test. 
If not, the tuner should be aligned. Before aligning 
the tuner, refer to the CAUTION given under TUNER 
BANDPASS ALIGNMENT. 
The video-carrier intermediate frequency is 45.75 

mc., and the sound intermediate ( intercarrier ) fre-
quency is 4.5 mc. Alignment of these circuits requires 
careful workmanship and good equipment. The fol-
lowing precautions must be observed: 

1. There must be a good bond between the receiver 
chassis and the test equipment. This is most easily ob-
tained by providing the workbench with a metallic 
top. The receiver chassis should be placed tuner-side-
down on the bench. If the bench has no metallic top, 
the test equipment and chassis can be bonded by a 
strip of copper about 2 inches wide. The section of 
the chassis nearest the tuner should rest on the strip. 

2. Do not disconnect the picture tube, picture-tube 
yoke, or speaker while the receiver is turned on. 

3. Allow the receiver and test equipment to warm 
up for 15 minutes before starting the alignment. 

4. The marker ( AM) signal generator should be 
calibrated accurately to the sound and video r-f car-
riers of each channel used during alignment. If Model 
7008 is used, the built-in crystal calibrator provides 
an excellent means of calibration. An alternate method 
of calibrating the signal generator to the sound and 
video r-f carrier frequencies is to zero-beat the signal 
generator with the received signals. 

For further information concerning calibration, re-
fer to Philco Lesson PR- 1745 ( J), entitled "Television 
Service in the Home." 

Test Equipment Required 

The following test equipment is recommended for 
aligning the receiver: 

1. Philco Precision Visual Alignment Generator 
for Television and FM, Model 7008, or equivalent. 

2. Vacuum-tube voltmeter, or 20,000-ohms-per-volt 
voltmeter. 

3. R-F Probe, Philco Part No. 76-3595 ( for use with 
Model 7008 generator). 

Jigs and Adapters Required 

Mixer Jig 

Connections to the grid of the mixer tube may be 
made through the alignment jack provided for this 
purpose. To connect the generator to this point, a 
mixer-grid jig, Philco Part No. 45-1739, and a con-
necting cable, Philco Part No. 45-1635, may be used. 
As an alternate, a Philco alligator-clip adapter, Part 
No. 45-1636, with as short a ground lead as possible, 
may be used to contlect the alignment jack. The ground 
lead should be connected as close as possible to the 
mixer tube. It is essential that the signal-generator out-
put lead be terminated with a 68-ohm carbon resistor 
(used with alligator-clip adapter only), so that any re-
generation caused by connection of the lead to the 
mixer is held to a minimum. 
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Figure 2. Video I- F Alignment Jig ( VIDEO TEST 
Jack Adapter No. 11 

ioK, 1/2 WATT 
PART NO 66-3108340 
MINIATURE 
TUBE SHIELD 
PART NO. 56-5629FA3 

SHELL 
PART NO. 56-1146-1 

5 PIN PLUG 
PART NO. 27-4785-3 

Antenna-Input Matching Network 

An impedance-matching network for coupling the 
signal generator to the antenna-input terminals of the 
receiver is shown in figure 2 on page 5 of Service 
Manual PR-2170. This network, which is designed to 
have an input impedance of 75 ohms and an output 
impedance of 300 ohms, is used to match a 75-ohm 
generator to a 300-ohm antenna-input circuit. The re-
sistors used in this network should be of carbon-
composition construction, and should be chosen from 
a group, to obtain values within 10% of those indi-
cated. The resistors should be placed in a shield can, to 
prevent variable effects. An antenna-matching jig, 
Philco Part No. 45-1736, which consists of a matching 

transformer and connecting box, may be used in place 
of the resistor network. 

Video I-F Alignment Jig (VIDEO TEST Jack Adapter 

No. 1) 

The alignment jig shown in figure 2 should be used 
during the i-f alignment, to apply the proper bias to 
the a-g-c bus, and to provide a convenient oscilloscope 
connection. This adapter consists of a 5-prong plug, 
two 10,000-ohm resistors, and a J500- f. condenser 
for isolation of the bias supply. To isolate the oscillo-
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Figure 3. Sound I-F Input Alignment Jig ( VIDEO TEST 
Jack Adapter No. 2 

scope from the receiver circuits, a 15,000-ohm resistor, 
by-passed by a 1500-4. condenser, is used. A sug-
gested method of fabricating the jig is also shown in 
figure 2. This jig should not be used to observe the 
composite video from the video-detector output. 

Sound 1-F Input Alignment Jig (VIDEO TEST Jack 
Adapter No. 2) 

To observe the composite video, a jig may be made 
with a 5-pin plug and a 2200-ohm resistor. See figure 
3. The 2200-ohm resistor should be connected to pin 2 
of the plug. A ground lead should be connected to pin 
3. For convenience in applying bias to the a-g-c cir-
cuits, a lead should be connected to pin 5. To observe 
the composite video, connect the oscilloscope to the 
2200-ohm resistor and the ground lead. This jig is 
also used for injection of the 4.5-mc. signal during 
sound i-f alignment. 

Sound I-F Output Alignment Jig (FM Test Point and 
Volume Control Socket Adapter) 

Figure 4 shows the adapter that should be used to 
connect the voltmeter to the FM detector through the 
Volume Control socket ( J401) and FM Test Point 
(J403). The adapter should be inserted into the Vol-
ume Control socket, and the clip lead from the adapter 
connected to the FM Test Point. The Volume Control 
cable and plug ( PL401) is inserted into the socket on 
top of the adapter. 

TELEVISION TUNER ALIGNMENT 

After the tuner is serviced, or if an i-f alignment is 
required, the tuner alignment should be checked. If 
realignment is necessary, use the procedure given 
below. 

Since the frequency of the local oscillator affects 
the tuner response, the local-oscillator alignment 
should be made first. 

TP2-3263 

Figure 4. Sound I-F Output Alignment Jig ( FM Test Point and Volume Control Socket Adapter) 

TP2-1509 

Figure 5. Television Tuner, Showing Location of 
Adjustments 

OSCILLATOR ALIGNMENT 

General 

It is possible to place each channel exactly on fre-
quency by adjusting the tuning core of each coil. The 
adjustment procedure should be carried out with the 
highest-frequency channel ( 13) first, since the align-
ment of each channel will affect the alignment of the 
channels below it in frequency. The FINE TUNING 
control should be preset for all adjustments by placing 
the stop on the fine-tuning cam at the Channel 8 oscil-
lator tuning core. See figure 5. 

Procedure Using Signal Generators 

An r-f signal ( unmodulated), at the video carrier 
frequency of the channel, is fed into the antenna in-
put, and an i-f signal, at the i-f carrier frequency is 
fed to the first i-f amplifier. Two AM signal gen-
erators are used to supply the above signals. An oscil-
loscope is connected to the video detector output. The 
oscillator core is then adjusted for zero beat on each 
channel. The two generators should be accurately cali-
brated, as described in Philco Lesson PR- 1745(J). 
To align the oscillator, proceed as follows: 
1. To observe the zero beat, connect the oscillo-

scope to the video-detector output through the video 
i-f alignment jig. See figure 2. Bias the tuner and the 
i-f a-g-c circuits with 1.5 volts, and remove the Gate 
Pulse Plug, PL801, from the socket, J801. To apply 
bias to the tuner, connect the battery to the white lead 
which comes out of the top of the tuner. On later runs 
of this tuner, the white a-g-c lead connects to a feed-
through condenser on top of the tuner. To make cer-
tain that good connection is made to the tuner a-g-c 
circuit, remove the glyptol coating on this condenser 
terminal before connecting the bias battery. 

2. To feed in the i-f comparison signal, remove the 

shield from the first v-i-f tube and wrap several turns 
of insulated copper wire around the tube. Connect the 
output leads of the v-i-f signal generator to the two 
ends of the wire loop, and set the generator for un-
modulated output at 45.75 mc. 

3. To feed in the signal representing the channel 
frequency, set the r-f signal generator to the video 
carrier frequency of Channel 13, and connect the out-
put to the antenna terminals of the receiver, through 
the proper matching jig. 

4. Mechanically preset the fine-tuning cam, as 
shown in figure 5, and set the CHANNEL SELECTOR 
to Channel 13. 

5. Adjust the Channel 13 tuning core for zero beat, 
as indicated by the oscilloscope. 

6. Retune the r-f signal generator and the CHAN-
NEL SELECTOR for Channels 13, then 11, etc., each 
time adjusting the respective tuning core for zero beat. 
The tuning cores should be adjusted progressively 
from the highest-frequency channel to the lowest, be-
cause the higher channel adjustments will affect the 

lower channels. 

Procedure Using Station Signal 
The following simplified procedure may be used to 

align the oscillator when the television i-f alignment 
is satisfactory and a station signal is available. If this 
procedure is used in the service shop, signals from all 
stations which the customer can receive must be avail-

able in the service shop. 
1. Mechanically preset the fine-tuning cam to the 

center of its range. See figure 5. 
2. Tune in the highest-frequency channel to be re-

ceived, and adjust the tuning core for that channel far 
the best picture; that is, starting with sound in the 
picture, turn the tuning core until the sound in the 
picture just disappears. 

3. Repeat step 2 for each channel received in the 

area, starting with the highest-frequency channel and 
finishing with the lowest. 

TUNER BANDPASS ALIGNMENT 

General 
The bandpass alignment consists of aligning the 

tuner at Channels 13 and 6, and then making it track 
properly. 
During the alignment, a fixed bias of 1.5 volts is ap-

plied to the r-f amplifier tube through the white a-g-c 

lead. 
An FM ( sweep) signal is applied to the antenna-

input circuit through the proper matching jig, and 
an oscilloscope is connected through a 100,000-ohm 
resistor to the mixer-grid test point. The oscilloscope 
gain should be as high as possible, consistent with hum 
level and "bounce" condition. Hum conditions will 
cause distortion of the time base and response. Bounce 
conditions will cause the response and the time base 
to jump up and down, and is caused by poor line regu-
lation. The use of too high an oscilloscope gain aggra-
vates these conditions, whereas the use of too low a 
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Figure 6. Television Tuner Response Curve, Showing 
Bandpass Limits 

gain necessitates increasing the generator output to a 
point where the tuner may be overloaded. The scope 

controls should be adjusted so that the width of the 

presentation is 2 times the height. Overload may then 
be checked by changing the generator output while 
observing the shape of the response curve. When the 
generator output is changed, the vertical gain of the 
oscilloscope should be readjusted, to keep the scope 

presentation amplitude the same. Do not readjust the 
horizontal gain control. Any flattening of the curve 
indicates overload, in which case a lower generator 
output and higher oscilloscope gain must be used. 
The signal-generator output must be properly 

matched to the antenna input of the tuner. 

Correct alignment cannot be obtained without 
the use of a suitable matching jig. 
Regeneration or a mismatch in the test setup will 

also make it impossible to obtain correct alignment. 
To check for these conditions, move the hand along 
the generator cable, after all equipment is connected, 
and observe the response curve on the oscilloscope 
screen. If the response curve changes as the hand is 
moved along the cable, regeneration or mismatch is 

indicated. Another check may also be made with 
the volume control advanced until noise can be 
heard from the speaker. If the level of the noise 
changes as the hand is moved along the generator 
cable, regeneration or mismatch is indicated. The 
symptoms which indicate these conditions may also 

be caused by failure to use the proper matching jig, 
as described above. 
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Figure 7. Television Tuner Response Curve, Showing 

Tracking Compensation 

CAUTION: When comparing the response 

curves from channel to channel, maintain the 
2-to- 1 width-to-height relationship in the 
oscilloscope presentation, as described above. 

Procedure 

I. Connect the FM ( sweep) and AM marker gen-
erators to the 300-ohm antenna input through an 
antenna- input matching jig. 

2. Connect the oscilloscope to the mixer-grid test 
point through a 100,000-ohm, one-half watt resistor, 
as shown in figure 5. Connect the ground lead of the 

escilloscope as close to the mixer tube as possible. 
3. Apply 1.5 volts bias to the white tuner a-g-c lead. 
4. Disconnect the tuner coupling link at wiring 

panel B-13, terminals 1 and 4, and solder a 68-ohm, 

one-half watt carbon resistor to the open link coming 
from the tuner. See figure 7. Remove the first i-f 
tube from the socket. 

5. Set the CHANNEL SELECTOR and FM ( sweep) 
generator to Channel 13 ( 213 mc.). Adjust the gen-
erator for sufficient sweep width to show the complete 
response curve. 

6. Establish the channel limits ( see figure 6) by 
using the marker ( AM r- f ) signal generator to pro-
duce marker pips on the response curve. ( Set the 

marker generator first to 210 mc., then to 216 mc.) 
The response curve should be reasonably flat between 
the limits. 

7. Adjust TC502 and TC504 ( figure 5) for a sym-
metrical, approximately centered pass band. Set the 
marker generator to 213 mc. Detune TC504 counter-
clockwise until a single peak appears. Adjust TC502 
until the peak falls on the 213-mc. marker. ( It may 
be necessary to increase the output of the generator 

during this adjustment.) Then adjust TC500 for 
maximum curve height and symmetry of the single 
peak. The antenna circuit is now tuned for the high-
band channels. 

NOTE: On later runs of the tuner, L506 is 
not tunable and TC500 is omitted; therefore, 
the adjustments in step 7 should be confined 
to TC502 and TC504 when later run tuners 

are encountered. 

8. Readjust TC502 and TC504 for a symmetrical 
response, centered about 213 mc., and falling within 
the specifications, as shown in figure 6. 

9. Set the CHANNEL SELECTOR and FM gen-
erator to Channel 7 ( 177 mc.). Establish the channel 
limits by using the marker signal generator to pro-
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Figure 8. R-F Chassis 97, Top View, Showing 
Location of Adjustments 

duce marker pips on the response curve. ( Set the 
marker generator first to 174 111C., then to 180 mc.) 
The curve should be reasonably flat between the limits. 

10. On Channel 7, observe the tilt and center fre-
quency of the response curve. The curve should be 
centered on the pass band, and should be symmetrical! 
If it is not symmetrical, and appears unbalanced, as in 
figure 7, adjust C507 and CS 12 ( figure 5) to obtain a 
response curve which is the mirror image ( tilt in the 
opposite direction) of the original; for example, if 
Channel 7 response curve appears as in figure 7A, ad-
just C506 and C514 until the curve appears as in figure 
7B. This adjustment overcompensates, to make allow-
ance for the effect of Channel 13 adjustments ( to be 

made in step 11) upon Channel 7 response. 
11. Reset the CHANNEL SELECTOR and gen-

erators to Channel 13, and repeat steps 8 through 10 
as many times as necessary to obtain the most sym-
metrical and centered response curves on Channels 13 
and 7. Channels 7 through 13 are now correctly 
al igned. 

12. Set the CHANNEL SELECTOR and sweep gen-
erator to Channel 6 ( 85 mc.). 

13. Establish the channel limits, using the marker 
generator to produce marker pips on the response 
curve. ( Set the marker generator first to 82 mc., then 
to 88 mc. ) 

14. Adjust TC503 and TC505 for a symmetrical, 
approximately centered pass band. Set the marker gen-
erator to 85 mc. Detune TC505 counterclockwise un-
til a single ¡teak appears. Adjust TC503 until the peak 
falls on the 85-mc. marker. It may be necessary to in-
crease the output of the generator during this adjust-
ment. Then adjust TC501 for maximum curve height 
and symmetry of the single peak. The antenna cir-
cuit is now tuned for Channels 2 through 6. 

15. Readjust TC503 and TC506 for a symmetrical 
response, centered about 85 mc., and falling within 
the specifications, as shown in figure 6. Channels 2 
through 6 are now correctly aligned. 

VIDEO I-F ALIGNMENT 

PRELIMINARY 

Before proceeding with the i-f alignment or making 
an alignment check, observe the following preliminary 

instructions: 
1. Preset the CONTRAST and BRIGHTNESS con-

trols to the maximum counterclockwise position. 
2. Preset the CHANNEL SELECTOR to Channel 4. 
3. Insert the video i-f alignment jig into J200. 
4. Connect the oscilloscope to the 15,000-ohm re-

sistor from the video i-f alignment jig. Connect the 
ground lead of the oscilloscope to the ground lead from 
the adapter. 

5. Connect a 6-volt battery to the a-g-c test jack, 
with the negative terminal to the bias lead and the 
positive terminal to the ground lead. 

6. Connect the AM generator to the mixer-grid 

© John J. Rider 

O
D
1
1
H
d
t
7
S
-
ZI

 3
9
V
d
 A
I
 



test point, GI, through a mixer jig, and adjust the gen-
erator for approximately 30 percent modulation at 400 

cycles. 

NOTE: If the i-f shield has been removed for 
repairs, it must be replaced before proceeding 

with the alignment. 

PROCEDURE 

1. Tune the AM generator to 39.75 mc., and ad-
just C518 ( see figure 8) for minimum output, as ob-
served on the oscilloscope. 

2. Tune the AM generator to 47.25 mc., and ad-
just C201 for minimum output, as observed on the 
oscilloscope. 

3. Tune the AM generator to 41.25 mc., and ad-
just C203 for minimum output, as observed on the 

oscilloscope. 

NOTE: In steps 1, 2, and 3, it is necessary to 
keep the generator output sufficiently high 
that a null indication may be observed on 
the oscilloscope. However, avoid overloading 
of the receiver by excessive signal. 

4. Tune the AM generator to the frequencies in-
dicated below, and adjust the trimmers for maximum 
output 

a. 42.7 mc.-adjust C514 
b. 45.4 mc.-adjust C204 
c. 42.0 mc.-adjust C206 
d. 45.0 mc.-adjust C210 
e. 44.4 mc.-adjust C215 
f. 43.0 mc.-adjust C218 

5. Connect the sweep generator and r-f marker gen-
erator to the antenna terminals through a matching 
ig. ( If a separate oscilloscope is used connect the 
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Figure 9. Over-all R-F, I-F Response Curve 

sweep output of the generator to the horizontal input 
of the oscilloscope.) Connect a 7.5-volt battery to the 
a-g-c test jack, with the negative terminal to the bias 
lead and the positive terminal to the ground lead. 
Set the CHANNEL SELECTOR to Channel 4, and 
tune the sweep generator for output on Channel 4. 
Tune the r-f marker generator for the video carrier 
frequency of Channel 4 ( 67.25 mc.), and tune the i-f 
marker generator ( connected to mixer grid) to 45.75 
mc. Note that two marker generators are used for 
this procedure. The r-f marker generator is connected 
to the antenna terminals, while the i-f marker gen-
erator is connected to the mixer-grid test point, Gl. 
A jig constructed from a piece of fiber tubing, with 
WI inch inside diameter, and a brass machine screw 
which fits tightly into the tubing, is used to connect 
the generator to the test point. The screw is adjusted 
so that it clears the test point by approximately % 4 

inch. The output cable of the niarker generator is 
connected to the head of the brass screw in the jig and 
to the chassis near the mixer tube. Both marker gen-
erators should be adjusted for the minimum output 
required to make the markers barely visible. Failure 
to observe this precaution, or the use of excessive out-
put from the sweep generator, will cause misleading 
results. After the equipment is properly connected, 
adjust the FINE TUNING control for zero beat of 
the two markers, as observed on the oscilloscope. 
When zero beat is obtained, remove the i-f marker. 

6. If the response curve does not fall within the 
limits, as shown in figure 9, the adjustment of the 
trimmers may be touched up slightly. Do not retouch 
the setting of C518, C201, C203, or C206. To adjust 
the curve, first adjust C215 and C218 alternately, until 
maximum improvement has been obtained. C215 
affects the tilt of the curve, and C218 affects the dip of 
the curve. After C215 and C218 have been adjusted, 
adjust C514 for the proper slope at the 42.25-mc. side 
of the curve, then adjust C204 and C210 for the proper 
level at the video carrier frequency ( 45.75 mc.). 

CAUTION: Do not turn any of the trim-
mers excessively. To retouch, make only a 
slight adjustment. 

SOUND I-F ALIGNMENT 

The sound i-f system may be aligned by the use of 
a station signal or an accurately calibrated signal gen-
erator, for the signal source. If the station signal is 
used, tune the FINE TUNING control for the best 
picture, regardless of sound. It will be necessary to 
reduce the signal input to the receiver, so that the d-c 
output at the sound detector, as measured with the 
aid of the sound i-f output alignment jig ( between 
point "B" and ground), is kept below 5 volts maxi-
mum, and preferably below 3 volts. To establish this 
level in strong signal areas, it may be necessary to 
short the antenna terminals and to apply bias to. the 
a-g-c circuit. The signal input to the receiver may be 

adjusted by varying the length of the shorting lead. 
The bias may be applied to the a-g-c circuit by means 
of the jig shown in figure 3. The sound i-f output 
alignment jig shown in figure 4 should be used for 
convenient connection of the meter to the sound-
detector output. 
When signal generator ( accurately calibrated) is 

used, bias should be applied to the a-g-c circuit, to 
avoid any possibility of regeneration, using the sound 
i-f input alignment jig ( figure 3). In addition, the 
first video i-f tube should be removed, to aid in the 
reduction of circuit noises from the i-f system. 

1. Connect the generator through the 2200-ohm 
resistor, in the sound i-f input alignment jig, to pin 2 
of J200. The generator should be adjusted for un-

modulated output at 4.5 mc. 
2. Insert the sound i-f output alignment jig in the 

volume-control socket ( J401), and insert the volume-
control plug ( PL401) in the top of the jig. Connect 
the clip lead to the FM Test Point ( J403); connect a 
20,000-ohms-per-volt voltmeter between point "B" and 
the ground lug of the jig, the negative lead of the 
meter going to point "B." 

3. Adjust TC300, TC400, TC401, and TC402 for 
maximum output, as indicated on the meter. If the 
output exceeds 5 volts, reduce the signal input to the 

receiver. 
4. Shift the positive lead of the meter to point "C" 

on the sound i-f output alignment jig, and adjust 
TC403 for zero crossover. Zero crossover is indicated 
by a zero indication on the meter. When TC403 is 
turned in one direction from this zero point, the meter 
will swing positive; turning TC403 in the opposite 
direction will cause a negative swing. ( To aid in 
reading a positive and negative swing on the meter, 
set the pointer, by means of its zero-adjustment screw, 
to a convenient calibration mark on the scale, before 
connecting the meter to the circuit.) 

5. Replace the first video i-f tube, and tune in a 
station on the receiver. Turn the FINE TUNING 
control to obtain a slightly fuzzy picture, and tune 
TC403 for minimum AM noise, using the speaker 
output as an indication. 
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Figure 10. R-F Probe for Sound-Trap Adjustment 

ADJUSTMENT OF 4.5-MC. TRAP 
To adjust the 4.5 mc. trap in the plate circuit of the 

first video amplifier, proceed as follows: 
1. Connect the output of the signal generator to 

lead "A" from pin 2 of the sound i-f input alignment 
jig ( see figure 3). Adjust the generator for 4.5 mc., 
400-cycle modulated output. Set the output attenu-
ator for maximum output from the generator. 

2. Connect the input of the r-f probe, shown in 
figure 10, to the grid of the picture tube, and connect 
the output of the probe to the vertical input of the 
oscilloscope. Adjust the vertical gain of the oscillo-
scope to maximum. Adjust the horizontal sweep of 
the oscilloscope for 400 cycles. 

3. Adjust TC301 for minimum indication on the 
oscilloscope. ( The normal setting for TC301 is with 
the screw approximately 5/8 inch out from the chassis.) 
An alternate method for adjustment of TC301 may 

be used if a 4.5-mc. generator is not available. To 
adjust TC301 without the generator, proceed as fol-

lows: 
1. Tune in a strong station signal. 
2. Turn the FINE TUNING control in the clock-

wise direction until a fine heat pattern appears in the 

picture. 
3. Adjust TC301 until the beat disappears or is at 

a minimum. When correctly adjusted, the screw will 
be out from the chassis by approximately 5/8 inch. 

4. If more than one station is available, check the 
setting of TC301 on all stations. 

OSCILLOSCOPE WAVEFORM PATTERNS 

The waveforms shown below were taken with the 
receiver adjusted for an approximate peak-to-peak out-

put of 2 volts at the video detector. The voltages given 
with the waveforms are approximate peak-to-peak 
values. The frequencies shown are those of the wave-
forms-not the sweep rate of the oscilloscope. The 
waveforms were taken with an oscilloscope having 
good high-frequency response. With oscilloscopes 
having poor high-frequency response, the sharp peaks 
of the horizontal waveforms will he more rounded 
than those shown, and the peak voltages will differ 
from those shown. 

*CAUTION: High-voltage pulses are pres-
ent in the horizontal-output circuit. The 

waveform in figure 33 was taken with the 

alligator clip of the oscilloscope lead clipped 
over the insulation of the lead connected to 

pin 7 of J800. ( To prevent puncture of the 

insulation of the lead, file off the teeth of the 
alligator clip and wrap friction tape around 
the clip.) Connection to other points in the 

horizontal-output circuit is dangerous, due 

to the high voltages present. The peak-to-
peak voltage shown for figure 33 is the actual 

voltage present; however, the amplitude of 

the scope presentation depends upon the 

degree of coupling. 
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Figure 11. Video- Detector Output, Figure 12. Gate- Pulse Plug, Pin 4 
Pin 2 of J200 500 volts, 15,750 c.p.s. 
2 volts, 60 c.p.s. 

TP2-658 

Figure 17. Noise- Inverter Cathode, 
Pin 8 

Wave shape and amplitude vary with 
noise 

TP2-697 

Figure 23. Vertical-Oscillator Plate, 
Pin 1 

130 volts, 60 c.p.s. 

TP2-2952 

Figure 29. Horizontal Oscillator, 
Junction of L800, R806, and C806 

20 volts, 15,750 c.p.s. 

TP2-659 

Figure 18. Sync-Separator Plate, 
Pin 1 

17 volts, 60 c.p.s. 

TP2 644 

Figure 24. Vertical-Output Grid, 
Pin 5 

40 volts, 60 c.p.s. 

TP2-647 

Figure 30. Horizontal-Oscillator 
Cathode, Pins 8 and 3 
12 volts, 15,750 c.p.s. 

T P1 -653 TP2-656 

Fier e 13. A-G-C Gate Grid, Pin 1 Figure 14. Gate- Pulse Plug, Pin 3 
22 volts, 60 c.p.s. 9 volts, 15,750 c.o.s. 

TP2-660 

Figure 19. Sync-Separator Plate, 
Pin 1 

17 volts, 15,750 c.p.s. 

TP2-645 

Figure 25. Vertical-Output Plate, 
Plate Cap 

450 volts, 60 c.p.s. 

1 \ \ 

TP2-648 

Figure 31. Horizontal-Oscillator 
Grid, Pin 2 

34 volts, 15,750 c.p.s. 

TP2-639 

Figure 20. Phase-Splitter Grid, Pin 7 
16 volts, 60 c.p.s. 

TP2 641 

Figure 26. Phase-Splitter Plate, 
Jnction of R6I4, R615, and C800 

13 volts, 15,750 c.p.s. 

TP2 6-'") 

Figure 32. Horizontal-Output Grid, 
Pin 5 

120 volts, 15,750 c.p.s. 

mug" 1..«•••••W 

TP2-655 

Figure 15. Gated- Leveler Grid, 
Pin 2 

3 volts, 15,750 c.p.s. 

TP2-640 

Figure 21. Phase-Splitter Plate, 
Pin 6 

35 volts, 60 c.p.s. 

•••••4 emem.meema, rwm«.mell 

TP2 642 

Figure 27. Phase-Splitter Cathode, 
Pin 8 

9 volts, 15,750 c.p.s. 

TP2-550 

Figure 33. Horizontal- Deflection 
Yoke, ' Pin 7 of j800 

5600 volts, 15,750 c.o.s. 
See CAUTION above. 

o 

TP2 657 

Figure 16. Noise- Inverter Plate, 
Junction of R605, C602, and C603 

23 volts, 15,750 c.p.s. 

TP2-643 

Figure 22. Vertical-Oscillator Grid, 
Pin 2 

170 volts, 60 c.p.s 

\\ 
004 

TP2-652 

Figure 28. Phase Comparer, 
Pins 1 and 2 

6 volts, 15,750 c.p.s. 

TP2-5 I 

Figure 34. Gate- Pulse Socket, 
Pin 4 of 1801 

400 volts, 15,750 c.p.s. 

©John F. Rider 
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Figure 35. R-F Chassis 97, Bottom View, Showing.Voltages 
at Socket Pins 
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SECTION 5- RF 
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Figure 38. Television Tuner, Part No. 76-7600, Schematic Diagram 
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Figure 41. Deflection Chassis J-7, Schematic Diagram 
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MODEL A-T2750, Ch. 97, J-7, Code 127 

R102 
R104 
R105, 
R106, and 
R107 
S100 Switch, off-on Part of volume control 
T100 Transformer, filament 32-8597 

PARTS LIST 

IMPORTANT 

General replacement items commonly stocked by the serviceman are omitted 
from this parts list. All condensers are molded-bakelite Philco condensers, with 
a 600-volt rating, and all resistors are 1/2 watt, unless otherwise indicated. Parts 
are listed according to chassis type and should be ordered in this way rather 
than by model number; in addition, a miscellaneous listing will be found at the 
end of the parts list for each chassis type. All parts are symbolized in the 
schematic diagrams and base layouts, for identification purposes. 

NOTE: Part numbers identified by an asterisk (*) are general replacement 
items. These numbers may not be identical with those on factory parts. Also, 
the electrical values of some replacement items may differ from the values indi-
cated in the schematic diagram and parts list. The values substituted in any 
case are so chosen that the operation will either be unchanged or improved. 
When ordering replacements, use only the "Service Part No." 

DEFLECTION CHASSIS J-7 

SECTION 1—POWER SUPPLY 

Ref erence 
Symbol Description 

Service 
Part No. 

C100 and Condenser, filter, electrolytic, 
C101 
C102 

C103 

C107 and 
C108 
CR100 and 
CR101 
F100 
J100 
J101 
J102 
L100 
PLIO0 

120 tif., 150v   
Condenser, filter, electrolytic, 

10 id., 50v   
Condenser, filter, electrolytic, 

100 mf., 300v   
Condenser, 500 f., 20,000v 

Rectifier, selenium, 450 ma. 

Fuse, line, 1.6 amperes 
Socket, a-c line 
Socket, television chassis connecting 27-6274-1 
Socket, radio chassis connecting 27-6274-4 
Choke, 1.5 henrys   32-8600 
Plug, a-c line Part of line 

cord assy. 
(See Misc. "A") 

30-2568-51* 

30-2417-3 

30-2584-7 
30-1229-6 

34-8003-8 

45-2656-23 
27-6240-3 

PL101 Plug and cable ass'y., television 

chassis connecting See Misc. "B" 
PL102 Plug and cable ass'y., radio chassis 

connecting See Parts 
List of Radio 
Tuner used 

R100 Resistor, current limiting, 5 ohms, 
20 watts  33-3448-18 

Resistor, voltage dropping, .24 ohm 41-4149-2 
Resistor, special 33-1354 
Resistor, high voltage, 1.5 megohms 33-1352-2 

SECTION 7—VERTICAL SWEEP 

Reference 
Symbol Description 

Service 
Part No. 

C702 Condenser, 10 uf., 450v Part of C103 
C707 Condenser, by-pass, 20 id., 200v Part of C103 

SECTION 7—VERTICAL SWEEP ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

L700 and 
L701 
R701 

R704 

R708 

R710 

R711 

T700 
T701 

Coils, vertical deflection Part of deflection 
yoke ( See Misc. "A") 

Potentiometer, VERT. HOLD control, 
250,000 ohms Part of R811 

Potentiometer, HEIGHT control, 
2.5 megohms 33-5565-32 

Potentiometer, VERT. LIN. control, 
5 megohms 33-5565-31 

Resistor, voltage dropping, 22,000 
ohms, 2 watts 66-3225340 

Resistor, screen dropping, 18,000 
ohms, 2 watts 66-3185340 

Transformer, vertical oscillator 32-8431-2 * 
Transformer, vertical output 32-8599 

SECTION 8—HORIZONTAL SWEEP 

Reference 
Symbol Description 

Service 
Part No. 

C805 
C807 

C808 

C813 

C815 
J800 
J801 
L800 
L801 

L802 and 
L803 
L804 
L805 
PL800 

PL801 

Condenser, by-pass, 80 Aid., -±- 5% 60-00825317 
Condenser, d-c blocking, 390 meif-, 

-±-5% 60-10395417 
Condenser, charging, 270 gal., 

-.±5% 60-10275417 
Condenser, anti-ringing, 100 

4000v 30-1246-2 
Condenser, by-pass, 20 id., 300v Part of C103 
Socket, deflection 27-6274-7 
Socket, gate pulse 27-6273 
Coil, stabilizing, 30 to 80 mh. 32-4557 
Coil, r-f choke, horizontal output 

plate Part of T80C 
Coils, horizontal deflection Part of deflection 

yoke ( See Misc. "A" ) 
Coil, r-f choke, damper cathode Part of T800 
Coil, r-f choke, damper plate 32-4112-24 
Plug, deflection Part of cable ass'y. 

(See Misc. "A") 
Plug, gate pulse Part of cable ass'y. 

(See Misc. " B") 

DEFLECTION CHASSIS I-7 ( Cont.) 

SECTION 8—HORIZONTAL SWEEP ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

R810 Potentiometer, HORIZ. HOLD CEN-
TERING control, 250,000 ohms 33-5565-17 

R811 Potentiometer, HORIZ. HOLD 
control, 50,000 ohms 33-5563-57 

R815 Potentiometer, WIDTH control, 
10,000 ohms, 2 watts 33-5546-18 

R816 Resistor, screen voltage dropping, 
10,000 ohms, 2 watts 66-3105340 

R817 Resistor, feedback, 47,000 ohms, 
1 watt 66-3474340 

R818 Resistor, voltage divider, 3300 ohms, 
7 watts 33-1335-115 

R824 Resistor, HORIZ. CENTERING 
control, 200 ohms, 2 watts 33-5546-50 

T800 Transformer, horizontal output 32-8598 

SECTION 2—VIDEO I.F. 

MISCELLANEOUS "A" 

Description 
Service 

Part No. 

Arm and magnet ass'y., picture tube 76-6594 
Beam bender  76-6077-4 
Cable assembly, high voltage, picture tube 41-4064-6 
Cable and plug assembly, deflection 41-4146-9 
Cable and plug assembly, volume control 41-4136-2 
Cord, line 41-3865 
Focus assembly 76-8087 
Insulator, electrolytic condenser mounting 27-9508-1 
Shield, corona 56-9684 
Socket, high-voltage rectifier ( V22) 27-6290-1 
Socket, high-voltage rectifier ( V21) 27-6290-2 
Socket, miniature, 7 pin, GALS 27-6203* 
Socket, miniature, 9 pin, 6V3 and 12AU7 27-6203-6* 
Socket ass'y., octal, 6BQ6GT 76-6119 
Socket, octal, 6CD6G 27-6174 
Socket, ass'y., miniature, 12AU7 76-6115-1 
Stand-off, 2 inch 54-7309-8 
Yoke, deflection 32-9650 

R-F CHASSIS 97 

SECTION 2—VIDEO I.F. ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

C200 Condenser, 47.25-mc. trap, 10 med , 
 60-00105417 

C201 Condenser, trimmer, 47.25-mc. trap, 
1 to 5 med.  31-6520-9 

C202 Ccndenser, 41.25-mc. trap, 5 mid. 30-1224-28 
C203 Condenser, trimmer, 41.25-mc. trap, 

1 to 5 µid.  31-6520-9 
C204 Condenser, trimmer, 1 to 5 if. 31-6520-12 
C205 Condenser, d-c blocking, 12 mg f. 62-012300001 
C206 Condenser, trimmer, 1 to 5 med. 31-6520-9 

C209 Condenser, a-g-c by-pass, 680 1.Leif. 62-168001001* 

C210 Condenser, trimmer, 1 to 5 ztf. 31-6520-9 
C211 Condenser, screen by-pass, 680 

eiof. 62-168001001* 
C212 Condenser, by-pass, 680 µµ f. 62-168001001* 

C215 Condenser, trimmer, 1 to 5 ma. 31-6520-9 

C218 Condenser, trimmer, 1 to 5 mmf. 31-6520-9 
C219 Condenser, detector by-pass, 

5 Awl.   30-1224-28 
C220 Condenser, by-pass, 680 µµ f. 62-168001001 

C221 Condenser, by-pass, 680 iimf. 62-168001001 

C223 Condenser, a-g-c filter, 2 id. 30-2417-7 
C224 Condenser, electrolytic 30-2584-24 
C224A Condenser, filter, 40 id., 300v Part of C224 

C224B Condenser, filter, 10 id., 300v Part of C224 

C224C Condenser, filter, 10 id., 300v Part of C224 
CD200 Crystal, video detector, 1N64 34-8022 
J200 Socket, video test 27-6273* 

L200 and Coils, tuner coupling Part of T200 
L201 

L202 Coil, 47.25-mc. trap 32-4548-15 

L203 Coil, 4I.25-mc. trap 32-4112-31 
L204 Coil, 1st i-f grid   32-4112-31 

Reference 
Symbol Description 

Service 
Part No. 

L205 
L206 
L207 
L208 
L209 
L210 
L211 
L212 
L213 
L214 
L215 
L216 
L217 
R208 

and Coils, coupling 

and Coils, coupling 

Coil, filament choke 
and Coils, coupling 

and Coils, coupling 

Coils, series peaking, 10 Mb. 
Coil, series peaking, 4 ¡Lk 
Coil, shunt peaking, 400 gh. 
Coil, filament choke 
Resistor, B dropping, 5600 ohms, 
1 watt 

R224 Resistor, voltage dropping, 2,000 
ohms, 7 watts 

T200 Transformer, video i-f input 
T201 Transformer, first video i-f 
T202 Transformer, second video i-f 
T203 Transformer, third video i-f 
T204 Transformer, fourth video i-f 

SECTION 3—VIDEO 

Part of T201 

Part of T202 

32-4112-15 
Part of T203 

Part of T204 

32-4422-27 
32-4143-22 
32-4480-5 

32-4112-15 

66-2564340 

33-3446-8 
32-4548-23 
32-4548-28 
32-4548-25 
32-4548-26 
32-4548-27 

Reference 
Symbol Description 

C300 
C301 
C302 

C303 

C304 
L300 
L301 

Service 
Part No. 

Condenser, audio take-off, 2.2 p.p.f. 30-1221-6 

Condenser, by-pass, 18 etri.f. 62-018400021 
Condenser, screen by-pass. 33 izetf. 62-033009001 

62-068409011 
62-033009001 

32-4463-9 

Condenser, by-pass, 68 ehi.d. 

Condenser, by-pass, 33 meLf. 

Coil, audio take-off 
Coil, peaking, video amplifier grid, 

180 ihh.   32-4480-9 

O
D
1
1
H
d
 
09
-Z
 

0 John J. Rider 



R-F CHASSIS 97 ( Cont.) 

SECTION 3—VIDEO ( Cont.) 

Reference 
Symbol Description 

Service 
Part No, 

L302 Coil, 4.5-mc. trap 32-4463-7 
L303 Coil, series peaking, 150 jib. 32-4480-18 
L304 Coil, series peaking, 125 pl. 32-4480-8 
L305 Coil, shunt peaking, 160 to 410 µh. 32-4467-16 
L306 Coil, series peaking, 100 jzh.   32-4480-3 
L307 Coil, shunt peaking, 60 to 240 A. 32-4467-15 
R308 Potentiometer, dual 33-5563-42 
R308A Potentiometer, CONTRAST control, 

2500 ohms Part of R308 
R308B Potentiometer, BRIGHTNESS 

control, 10,000 ohms, 2 watts Part of R308 
R311 Resistor, plate load, 2500 ohms, 7 

watts 33-1335-93 
R313 Resistor, voltage divider, 27,000 

ohms, -±-5% 66-3278240 
R314 Resistor, voltage divider, 150,000 

ohms, -.± 5% 66-4158240 
R315 Resistor, voltage divider, 68,000 

ohms, 1 watt, -±5% 66-3684240 
R316 Resistor, grounding, 470,000 ohms, 

1 watt   66-4474340 

SECTION 4—AUDIO 

Reference 
Symbol Description 

Service 
Part No. 

C405 Condenser, by-pass, 56 µILL 
C409 Condenser, detector, balancing, 

330 µµf. 
CÀ12 Condenser, r-f by-pass, 330 gm f. 
C413 Condenser, filter, 2 gf. 
C416 Condenser, plate by-pass, .00.13 

a., 1000v 
C4I8 Condenser, filter, 60 ALL   
J400 Lamp, pilot 
J400 Socket, pilot lamp 
J401 Socket, volume control 
J402 Socket, speaker 
L405 Coil, filament choke 
PL400 Plug and cable ass'., pilot lamp 
PL401 Plug and cable ass'y., volume 

control 
PL402 Plug and cable ass'y., speaker 

R406 Resistor, voltage dropping, 
27,000 ohms, 1 watt 

R413 Resistor, cathode bias, 180 ohms, 
2 watts 

R414 Resistor, voltage dropping, 400 
ohms, 2.6 watts 

R418 Potentiometer, dual 
R418A Potentiometer, volume control, 

2 megohms 
R418B Potentiometer, tone control, 

5 meghoms 
T400 Transformer, audio output 
Z400 Transformer, first sound i-f 
Z401 Transformer, FM detector 

30-1224-25 

62-133001001 
62-133001001 

30-2417-7 

30-4650-89 
Part of C224 
  34-2068 

27-6273* 
27-6273'' 

27-4785-22 
41-4112-15 

See Misc."B" 

See Misc. "A" 
**See Cabinet 

Parts List 

66-3274340 

66-1185340 

Part of R224 
33-5563-56 

Part of R418 

Part of R418 
32-8579 

32-4497A* 
32-4450-5 

SECTION 6—SYNC 

Reference 
Symbol Description 

C604 Condenser, by-pass, 470 µµf. 

Service 
Part No 

30-1225-7 

MISCELLANEOUS "B" 

Description 
Service 
Part No. 

Cable and plug assembly, television chassis 
connecting 41-4146-5 

Cable and plug assembly, gate pulse 41-4141 
Cable and socket assembly, picture tube   41-3964-20 
Cable and socket assembly, pilot light   41-4176 
Insulator, control   54-8435 
Shield, 6CB6 tube  56-5629FA-3 
Shield, 6T8 tube  56-5629-5 
Socket and base assembly, 6CB6 tube (4) 27-6203-14 
Socket and base assembly, 6T8 tube  27-6203-18 
Sockets, miniature, 6AU6 ( 2), 6AQ5, 

and 6BA6 tubes 27-6203 
Socket, miniature, 9 pin ( 2) 27-6203-6* 
Socket, octal 27-6174 

TV TUNER, PART NO. 76-7600-2 

SECTION 5—R.F. 

Reference 
Symbol Description 

Service 
Part No. 

C500 Condenser, FM trap, 20 µµf. -±- 5% 62-020309011 
C501 and Condensers, antenna isolating, 
C502 470 i.tg f. 30-1225-18 
C503 Condenser, i-f trap, 22 µi.d. Part of L505 
C504 Condenser, r-f coupling, 39 gid. 

-±-10%  62-039409011 
C505 Condenser, neutralizing, 220 ihed. 62-122001001 
C506 Condenser, a-g-c coupling, 220 

62-122001001 
C507 Condenser, r-f trimmer, .5 to 3 

f.   31-6520-3 
C508 Condenser, r-f by-pass, 150 itgf. 62-115001011 
C509 Condenser, grid by-pass, .01 µf.  30-1238-2 
C510 Condenser, coupling, .47 µ f.  30-1221-15 
C511 Condenser, neutralizing, 220 gi.if. 62-122001001 
C512 Condenser, trimmer, mixer grid, 

.5 to 3 ged. 31-6520-7 
C513 Condenser, by-pass, 7.5 P4if. 30-1224-8 
C514 Condenser, trimmer, 1.0 to 5.0 i.lp.f. 31-6520-11 
C515 Condenser, i-f trap coupling, 1.5 geLf. 30-1221-8 
C516 Condenser, i-f link coupling, 680 

f. 62-168001001 
C517 Condenser, i-f trap, 7.5 gml. 30-1224-8 
C518 Condenser, i-f trap trimmer, 

1.0 to 5.0 gii.f. 
C519 Condenser, by-pass, 680 µµf. 62-168001001 
C520 Condenser, by-pass, 1000 p.a. 30-1245-1 
C521 Condenser, oscillator injection, 

1.5 i.i.i.if. 30-1221-8 
C522 Condenser, oscillator plate, 

10 p.p.f. 62-012300001 
C523 Condenser, grid blocking, 5 gi.i.f. 30-1224-5 
C524 Condenser, mixer grid blocking, 

39 get f.   62-039409011 
C525 Condenser, by-pass, 150 µµf. 62-115001011 
C526 Condenser, coupling, 1.2 µµf. 30-1221-7 
C527 Condenser, coupling, 4.7 e4Lf. 
C528 Condenser, fine tuning 76-69354 
C529 Condenser, filament by-pass, 

1000 p.,Áf. 304 2454 
C540 Condenser, filament by-pass, 

200 ,À/if 6?- 170001001 
Connector, 40 mc., innut 57-0590-2 
Coil, FM trap 32-4550-2 
Coils, tapered line assembly 32-4432-1 

J500 
L500 
L501, 
L502, 
L503, 

‘meniannimie04 
and 

 31-6520-11 

SECTION 5—R.F. ( Cont.) 

Reference 
Symbol Description 

L505 
L506 to 
L5I2, inc. 

L513 Coil, 40-mc. channel 

L514 Coil, 40-mc. channel 
L5 15 Coil, r-f amplifier neutralizing 

L516 Coil, r-f coupling 

L517 to Coil, r-f plate tuning 
L524, inc. 

L525 to 
L532, inc. 

L533 Col, mixer neutralizing 

L534 Coil, mixer plate 

L535 Coil, i-f primary 

L536 Coil, i-f trap 

L537 to Coil, oscillator tuning 
L543, inc. 

L544 and Coil, r-f choke 
L545 

R518 Resistor, B } dropping, 15,000 
ohms, 1 watt 

WS500A Switch wafer, oscillator 
(F) and 
WS500A 
(R) 

WS500B 
(F) and 
WS500B 
(R) 

WS500C 
(F) and 
WS500C 
(R) 

WS500D 
(F) and 
WS500D 
(R) 

WS500E 
(F) and 
WS500E 
(R) 

Coil, i-f trap ( 44.75 mc.) 
Coils, r-f grid tuning 

Switch wafer, mixer grid 

Switch wafer, r-f plate 

Switch wafer, r-f grid 

Switch wafer, r-f grid 

Service 
Part No. 

32-4552-1 

Part of WS500B 

32-4550-5 

32-4550-6 
32-4551-1 

32-4550-9 
Part of WS500C 

Coil, mixer grid Part of WS500B 

32-4551-1 
32-4550-4 

312-5151-6 

312-5151-5 

Part of WS500A 

32-4550-1 

66-3154340 

76-7604 

MISCELLANEOUS "C" 

Service 
Description Part No. 

--
Coupling, fine tuning shaft 54-4912 
Detent, ball 56-8020 
Front panel ass'y. 76-6928-2 
Hairpin, plunger grounding 1W42704FA3 
Hairpin, plunger 56-9858 
Plunger 56-8034-1 
Retaining ring 1W61043 
Shaft  76-6914 
Shaft, extension  56-8358 
Cam and shaft, fine tuning   76-6936 
Shaft, spring   56-8023 
Shield, tube, 9 pin miniature 56-5629-5 
Socket, tube, 9 pin miniature 27-6203-21 
Spring, plunger 56-9628 
Tapered line ass'y. 76-7602 
Terminal panel (antenna) 76-5504-2 
Washer 56-9351 
Washer, fiber 27-4109-13 
"E" washer 1W60980FE5 

CONNECTING CABLES, PLUGS, AND SOCKETS 

Reference 
Symbol 

Service 
Description Part No. 

J100 Socket, a-c line   27-6240-3 
JI01 Socket, television chassis connecting 27-6274-1 
J102 Socket, radio chassis connecting 27-6274-4 

76-7606 J200 Socket, VIDEO TEST 27-6273* 
J400 Socket, pilot lamp 27-6273* 
J401 Socket, volume control 27-6273* 
J402 Socket, speaker 27-4785-22 

76-7607 J500 Connector, 40-mc. input 57-0590-2 
J800 Socket, deflection 27-6274-7 
J801 Socket, gate pulse   27-6273 
PL100 Plug and line cord ass'y. 41.3865 
PL101 Plug and cable ass'y., television 

chassis connecting 41-4146-5 
Plug and cable ass'y., radio chassis 

connecting See Parts List of Radio Tuner used 
Plug and cable ass'y., volume 

control 41-4136-2 
Plug and cable ass'y., speaker 

**See Cabinet Parts List 
Plug and cable ass'y., deflection 41-4158-11 
Plug and cable ass'y., gate pulse 41-4141 
Cable ass'y., high voltage, picture tube 41-4064-6* 
Cable and socket ass'y., picture tube 41-3964-20 
Cable and socket ass'y., pilot light 41-4176 

76-7612 

76-7610 

PL800 
PL801 

**NOTE: The length of this cable varies with cabinet model 
and speaker size. 

DESCRIPTION 
A-T2750 

Code 127 

Built-in Aerial Parts: 

Coil 32-4560 

Foil (above rear of r-f chassis or front of 
deflection chassis) 56-9790 

Foil (above rear of deflection chassis or 
front of r-f chassis) 56-9790-1 

Knob 76-7710 

Shaft 54-4974 

Switch 42-1979 

Mahogany 10975 

Back and Cup Ass'y. 76-7517-56 

Bolt, Speaker W700-2 

Bullet Catch 45-6002 

Caster (4) 76-7143 

Caster Socket (4) 56-9288 

Clip, Light 56-3545-6 

Dome 

Doors (matched pair) 

45-6190 

45-6752 

PL102 

PL401 

PL402 

Frame Ass'y., Picture Tube 

Hinge, Knife, L.H. 

Hinge, Knife, R.H. 

Knob, Brightness 

318-3472 

56-9922-1 

56-9922 

54-4799 

Knob, Channel Selector 

Knob, Contrast 

Knob, Fine Tuning 

Knob, Horizontal Hold 

Knob, Tone 

Knob, Vertical Hold 

Knob, Vol-Off-On (TV) 

Mask 

Strike Plate 

76-6863-12 

76-60441 

76-6104 

76-6048 -- 

76-6213 

54-4799  

54-4799 

54-8882 

45-6003 
Window 

Cable and Plug Ass'y., Speaker 

Line Cord, A.C. tShield, Pilot Lamp 
Speaker 
Washer, Light 

  54-7943-65  

41-4082-8  

41-3865  

54-8228-1 

36-1610-9 

54-8273  
CIT 

©John 1'. Rider 
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CIRCUIT DESCRIPTION 

Philco "B" line, Code 140, Television Receivers 
use two chassis-the r-f chassis R-191, containing the 
r-f, video, audio, and sync circuits, and deflection 
chassis D-191, containing the power and deflection 
circuits. Since these chassis are not isolated from 
the 60-cycle power line, all protruding shafts and 
mounting feet are insulated from the chassis. 

CAUTION: See A-C LINE ISOLATION 

A separate subchassis contains the r-f amplifier, 
the oscillator, and the mixer. The r-f amplifier uses 
a type 6BZ7 tube, Vi. The oscillator and the mixer 
use a type 6X8 tube, V2, the pentode section of the 
tube being used for the mixer, and the triode section 
for, the oscillator. The output of the mixer is fed to 
a three-stage, stagger-tuned, i-f amplifier system em-
ploying three type 6CB6 tubes, V3, V4, and V5. A 
type 1N64 crystal diode, CD200. is used for the video 
detector, the output of which is amplified by a two-
stage video amplifier utilizing a type 6AU6 tube, V6, 
and a type 6AQ5 output tube, V7. The connections 

at the detector are such as to produce a composite 
video signal with negative-going sync pulses. The 
signal, which is subjected to a 360-degree phase shift 
through the video amplifier, is applied to the grid 
of the picture tube, V19; therefore the sync pulses at 
this point are negative-going. A positive-going blank-
ing pulse, taken from the vertical-output stage, is 

applied to the cathode of the picture tube for sup-
pression of the vertical retrace. 
Sound i.f. ( intercarrier) is obtained by utilizing 

the beat frequency produced when the 45.75-mc. 
video carrier and the 41.25-mc. sound carrier are 
mixed in the video detector. The 4.5-mc, beat fre-

quency is the difference between 45.75 mc. and 41.25 

inc., and contains the FM sound signal. This 4.5-mc. 
-ignal contains only a negligible amount of video 
amplitude modulation, provided that the amplitude 

of the 41.25-mc, signal is considerably lower than that 
of the 45.75-mc. signal. The proper relationship be-

tween the two carriers is established during the align-

ment of the receiver. There is sound output only 
when both the video and sound carriers are present. 
The oscillator is tuned primarily to obtain the best 

picture, since the 4.5-mc, relationship always exists 
between the two carriers. The 4.5-mc, sound i.f. ( in-
tercarrier), which is taken from the plate circuit of 
the video amplifier, is passed through a 4.5-mc. sound 
i-f stage using a 6AU6 tube, V8, and is then applied 
to the FM detector, which utilizes two diode sections 

of a 618 tube, V9A. The triode section of the 6T8, 
V9B, is used as the first audio amplifier. The power 

lifier uses a type 6V6GT tube, V10. 

A portion of the video signal appearing at the out-
put of the first video amplifier is applied to grid 3 ( pin 
7) of the 6CS6 sync separator, V11. Since grid-
leak bias is used on grid 3, the tips of the sync pulses 
are clamped to zero, and the video components swing 
in a negative direction from zero. Because of the cut-
off characteristics of grid 3, the video components 
are eliminated, and only negative-going sync pulses 

appear in the plate circuit of the sync separator. At 
the same time, however, a signal is taken from the 

video detector and applied to grid 1 ( pin 1) of the 
6CS6 tube. This grid is returned to B plus, and the 
bias is maintained close to zero, because of a small 
grid-current flow. Since the signal applied to grid 1 

is composite video with negative-going sync,. any 
noise modulation present in the signal appears in the 
form of sharp spikes, driving in a negative direction. 
The circuit constants are chosen to allow grid 1 to 
cut off plate current whenever the signal goes more 
negative than the sync pulses. A series grid-limiting 
resistor, R608, is also incorporated to prevent the 

video components from appearing in the plate circuit 
of the sync separator. A-G-C voltage is also developed 
in the sync separator circuit in the following manner: 
On tips of the sync pulses, grid 3 ( pin 7) of the 
6CS6 tube draws current which flows downward 
through the network R602, R603, R604, R211, and 
L214, causing capacitors C605, C602, and C603, to 

assume negative charges proportional to the amount 
of peak signal applied to grid 3. The tuner a-g-c 
voltage is delayed by means of a resistor divider net-
work which applies a small positive voltage to the 
tuner a-g-c circuit. This positive voltage prevents 
a-g-c action from lowering the tuner gain on weak 
signals. To prevent the delay voltage from driving 
the tuner a-g-c voltage positive on weak signals, a 
diode clamp ( part of V9B) is connected across C602. 
The negative-going sync pulses appearing in the 

plate circuit of the sync separator are fed to one half 
of a 12AU7 tube, V12A, connected as a phase-splitter 
circuit; positive sync pulses appear in the plate cir-
cuit, and negative sync pulses are taken from the 
cathode. 
Proper triggering of the vertical oscillator requires 

positive synchronizing pulses. The vertical sync sig-
nal is separated from the horizontal sync signal by 
the vertical integrator circuit, and is fed to the grid 
circuit of the vertical blocking oscillator, one half of 
a 12AU7 tube (V12B). The output of the vertical 

oscillator is amplified by a type 12B4 tube, V13, 
which is employed as the vertical-output amplifier. 
The output of the amplifier is applied to the 
vertical-deflection coils through the vertical-output 

transformer. 

Theihorizontal-sweep circuits require both positive 

and negative sync pulses. The phase-comparer cir-
cuit uses a 6AL5 tube, V14. Positive sync pulses are 
applied to the plate of V14A, and negative sync 

pulses are applied to the cathode of V14B. A saw-
tooth voltage, taken from the horizontal-output cir-
cuit, is fed to the plate of V14B and to the cathode 
of V14A, for comparison of the sync and horizontal 
sweep voltages. When the saw-tooth and sync signals 
are exactly in phase, no voltage is developed across 
R800, but when the two signals are out of phase, 
either a positive or a negative voltage is developed, 
depending upon whether the horizontal-oscillator 
frequency is lower or higher than the sync-pulse fre-
quency. The grid circuit of the horizontal oscillator, 
a type 12AU7 tube, V15, operating as a cathode-
coupled multivibrator, is connected to R800 through 
a filter network. When the voltage at this point goes 
in a positive direction, the frequency of the horizontal 
oscillator is increased; when the voltage swings nega-
tive, the frequency of the oscillator is decreased. In 
this manner the frequency of the horizontal oscillator 
is controlled over the lock-in range of the circuit. 
The horizontal hold control, R811, adjusts the 
horizontal-oscillator frequency so that it is within 
the control range of the phase comparer. The output 
of the horizontal oscillator is fed to the horizontal 
output amplifier, which makes use of a type 6BQ6GT 
tube, V16. The screen voltage for the horizontal am-
plifier is supplied from a voltage-divider network. 
The network includes R818, R816 (the WIDTH con-
trol), R817, R315 ( the BRIGHTNESS control), and 
R316. R816 varies the voltage applied to the sc-een, 
thus adjusting for proper picture width. Adjusting 
R315 for brightness varies the bias on the picture 
tube. The change in bias causes a change in beam 

current, and would tend to result in a change in pic-
ture width and a variation in the second-anode volt-
age. However, when the control arm of the BRIGHT-
NESS control, R315, is moved toward ground, a 
smaller part of the control is shunted by the 22,000-

ohm resistor, R316, and the total resistance of the 

voltage divider is increased. This increase in re-

sistance results in a decrease in the current through 

the divider, and the screen voltage on the horizontal 

amplifier is increased proportionally, thus compen-

sating automatically for the increase in beam current 

in the picture tube. The horizontal amplifier feeds 

the deflection coils through the horizontal-output 

transformer. A 6AX4GT tube, V17, is used as the 

horizontal damper. 

The second-anode voltage for the picture tube is 

supplied by one 1B3GT high-voltage rectifier tube, 

V18. The B plus voltage for the receiver is supplied 
by two selenium rectifiers, CR100 and CR101 in a 
full-wave, voltage-doubler circuit, operating directly 
from the power line. Bias voltage is obtained from 
across a filter choke, which is in series with the nega-

tive side of the B plus supply. The B plus boost volt-
age, derived from the horizontal damper circuit, sup-
plies higher B plus voltage to the vertical oscillator, 

first audio stage, and the first anode of the picture 
tube. Filament voltage for all the tubes except the 
high-voltage rectifier is supplied by a step-down 

transformer. Filament voltage for the high-voltage 
rectifier is supplied by a winding of the horizontal-
output transformer. 

IMPORTANT 

A-C LINE ISOLATION 

CAUTION: One side of the a-c line is con-
nected to the chassis through C101 and 
L405. The other side of the a-c line is con-
nected to the chassis through F100, R100, 
CR100, and C103, in series. Grounding the 
chassis will result in a short circuit across 

one or the other of these two branches in 
the voltage-doubler circuit. During servicing 
and alignment it is desirable thin an a-c line 
isolation transformer capable of handling at 
least 225 watts ( Philco Part No. 45-9600) be 
used. Failure to use an isolation trans-
former will greatly increase the shock haz-
ard, and may result in damage to the test 
equipment or receiver, or both. 

SPECIFICATIONS 

VHF TUNING Twelve channel, 12-position 
incremental tuner, covering VHF Television Chan-
nels 2 through 13; fine tuning of local oscillator 

UHF TUNING ( if provided) ------- Continuous tun-
ing, covering UHF Television Channels 14 through 
83; fine and coarse tuning 

INTERMEDIATE FREQUENCIES 
Video Carrier  45.75 mc. 
Sound ( intercarrier) 4  75 mc. 

TRANSMISSION LINE.. 

OPERATING VOLTAGE 

POWER CONSUMPTION. 

..300-ohm, twin-wire lead 

110 to 120 volts, 

60 cycles, a. c. 

. without UHF, 175 watts; 

with UHF, 180 watts 
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CHASSIS D-191, R-191, Code 140 

TUBE COMPLEMENT 

R-F CHASSIS R-191 

REFER-
ENCE 

SYMBOL 
TUBE TYPE FUNCTION 

V1 6BZ7 miniature R-F Amplifier 

V2 6X8 miniature Oscillator-Mixer 

V3, V4, V5 6CB6 miniature Video I-F Amplifiers 

V6 6AU6 miniature Video Amplifier 

V7 6AQ5 miniature Video Output Amplifier 

V8 6AU6 miniature Sound I-F Amplifier 

V9 6T8 miniature Ratio Detector, First 
Audio, and Tuner A-G-C 
Clamp 

V10 6V6GT octal Audio Output 

VII 6CS6 miniature Sync Separator 

V19 1TYP4 or 21ZP4A Picture Tube 

DEFLECTION CHASSIS D-191 

REFER-
ENCE 

SYMBOL 
TUBE TYPE FUNCTION 

V12 12AUT miniatu..e Phase Splitter, Vertical 

Oscillator 

V13 12B4 miniature Vertical-Output Amplifier 

V14 6AL5 miniature Horizontal Phase Comparer 

V15 12AUT miniature Horizontal Oscillator 

V16 6BQ6GT octal Horizontal-Output Amplifier 

V17 6AX4GT octal Horizontal Damper 

V18 1B3GT octal High-Voltage Rectifier 

B SUPPLY FUSE REPLACEMENT 

The B supply protective fuse, F100, is wired into 

the low-voltage section, and is in series with the 

selenium rectifiera. For replacement, use a L6-

ampere delayed-action-type fuse, Philco Part No. 

45-2656-23. 

CAUTION: Discharge the circuit before 
replacing the fuse. 

HORIZONTAL-OSCILLATOR 
ADJUSTMENT 

To adjust the horizontal-oscillator circuit, tune in 

a station and proceed as follows: 

1. Reduce the width of the picture until approxi-

mately 1 inch of blank screen appears at the right-

hand and left-hand aides of the picture. 

2. Increase the BRIGHTNESS control setting un-

til the blanking becomes visible. This will appear 

as a dark vertical bar on each side of the picture. 

3. Connect a .1 p.f. condenser from the test point, 
adjacent to TC800, to ground: (The plate side of,the 

hotizontal ringing coil, L800, is connected tofthe teat 

point.) 

4. Set the HORIZONTAL HOLD control to the 

approximate center of its mechanical rotation. 

5. Adjust the HORIZ HOLD CENTERING con-

trol until equal portions of the blanking bar appear 

on both sides of the picture. 
6. Remove the .1-pl. condenser from the test point. 

7. Adjust the horizontal ringing coil, L800, until 

equal portions of the blanking bar again appear on 

both sides of the picture. 

8. Rotate the HORIZONTAL HOLD control 

through its range. The picture should fall out of 

sync on both sides of the center of its rotation. If 

the picture does not fall out of sync on both sides, 
readjust the HORIZ HOLD CENTERING control. 

9. Rotate the HORIZONTAL HOLD control 

through its range, and observe the number of diag-

onal blanking bars that appear just before the picture 

pulls into sync. The pull-in should occur with from 
1 to 2 diagonal bars when the sync position is ap-

proached from either direction. If proper pull-in is 
not obtained, repeat the above procedure. 

VIDEO PEAKING-COIL ADJUSTMENT 
The video peaking coil, L303, is adjusted at the 

factory for proper transient response of the video 

circuits. Ordinarily, this coil will require no further 
adjustment by the serviceman. On any station where 

excessive overshoot or excessive smear is present, a 
slight adjustment of L303 may improve the piaèure 

quality on that station; however, this adjustment may 

sacrifice the quality on other channels. If L303 is re-

placed in servicing, adjustment will be required. 

Before adjusting L303, check the tuner alignment 

and i-f alignment. (Never adjust L303 until the align-

ment of the receiver is correct.) Then tune in a sta-
tion and adjust L303 until there are no trailing whites 

or smear in the picture. Turning TC301 clockwise 

reduces trailing whites and overshoot; turning TC301 

counterclockwise reduces picture smear and increases 
trailing whites. The proper position is the point 

where no smear or trailing whites appear in the 

picture. 
The above procedure for adjustment of TC301 ap-

plies to a particular station exhibiting smear or over-

shoot. After TC301 is adjusted, reception on all the 
other stations should be checked, to make certain 

that the adjustment has not impaired the picture 

quality. 

TELEVISION ALIGNMENT 
GENERAL 
The alignment procedure follows the general pat-

tern of first checking the tuner response with an FM 
sweep generator and oscilloscope, comparing the re-

sponse curve with that given in the manual, and 

aligning the tuner if necessary. After it is established 
that the tuner is in correct alignment, the video i-f 

channel is aligned by tuning each coil to its assigned 

pole frequency, using an AM signal, and then feeding 

in a sweep signal at the antenna terminals and re-
touching the i-f adjustments to obtain the desired 

pass hand. Finally, the sound channel is aligned, 
using an AM signal, by tuning the sound take-off coil 

and the i-f and ratio-detector transformera. 

The over-all response curve ( r-f, i-f) of the cir-

cuits from the antenna terminals to the video de-
tector, after the i-f stages have been aligned, should 

appear essentially the same, regardless of the channel 

under test. If not, the tuner should be aligned. 

The video-carrier intermediate frequency is 45.75 

mc., and the sound intermediate ( intercarrier) fre-

quency is 4.5 mc. Alignment of these circuits requires 

careful workmanship and good equipment. The fol-
lowing precautions must be observed: 

1. There must be a good bond between the receiver 

chassis and the test equipment. This is most easily 
obtained by having the top of the workbench metallic. 

The receiver chassis should be placed tuner-side down 
on the bench. If the bench has no metallic top, the 

test equipment and chassis can be bonded by a strip 

of copper about 2 inches wide. The section of the 

chassis nearest the tuner should rest on the strip. 

2. Do not disconnect the picture tube, picture-tube 

yoke, or speaker while the receiver is turned on. 

3. Allow the receiver and test equipment to warm 

up for 15 minutes before starting the alignment. 

4. The marker (AM) signal generator should be 

calibrated accurately to the frequencies used and to 

the sound and video r-f carriers of each channel used 
during alignment. If Model 7008 is used, the built-in 

crystal calibrator provides an excellent means of cali-
bration. An alternate method for calibrating the sig-
nal generator to the sound and video r-f carrier fre-

quencies is to zero-beat the signal generator with the 

received signals. 

For further information regarding calibration, re-

fer to Philco Lesson PR-1745 ) entitled "Television 

Service in the Home." 

TEST EQUIPMENT REQUIRED 

The following test equipment is recommended for 

aligning the receiver: 

1. Philco Precision Visual Alignment Generator 

for Television and FM, Model 7008, or equivalent. 

2. 'Vacuum-tube voltmeter, or 20,000-ohms-per-volt 
voltmeter. 

TP0- 1 179 

Figure 1. Antenna-Input Matching Network 

3. R-F Probe, Philco Part No. 76-3595 ( for use 

with Model 7008 generator). 

JIGS AND ADAPTERS REQUIRED 
Mixer Jig 

Connections to the grid of the mixer tube may be 

made through the alignment jack provided for that 

purpose. To connect the generator to this point, a 

mixer jig, Philco Part No. 45-1739, and a connecting 
cable, Philco Part No. 45-1635, may be used. As an 

alternate, a Philco alligator-clip adapter, Part No. 

45-1636, with as short a ground lead as possible, may 

be used to connect the alignment jack. The ground 
lead should be connected as close as possible to the 

mixer tube. It is essential that the signal-generator 

output lead be terminated with a 68-ohm resistor 

(carbon), so that regeneration, caused by connection 
of the lead to the mixer, is held to a minimum. 

Antenna- Input Matching Network 
Figure 1 shows an impedance-matching network 

for coupling the signal generator to the antenna-
input terminals of the receiver. This network, which 

is designed to have an input impedance of 75 ohms 

and an output impedance of 300 ohms, is used to 
match a 75-ohm generator to a 300-ohm antenna-
input circuit. The resistors used in this network 

should be of carbon-composition construction, and 

should be chosen from a group to obtain values 
within 10% of those indicated. The resistors should 

be placed in a shield can, to prevent variable effects. 
An antenna matching jig, Philco Part No. 45-1736, 

which consists of a matching transformer and con-

necting box, may be used in place of the resistor 

network. 

Video I-F Alignment Jig 

(Video Test Jack Adapter) 
The alignment jig shown in figure 2 should be used 

during the i-f alignment, to apply the proper bias to 
the a-g-c bus, and to provide a convenient oscillo-

scope connection. This jig consists of a 5-prong plug, 
a 10,000-ohm potentiometer, two isolating resistors 

(one 10,000-ohm and one 15,000-ohm), two 1500-
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MINIATURE TUBE SHIELD 

1500 LILIF 
PART NO. 62-215001001 

SHELL 
PART NO. 56-1146-1 

71/2 VOLTS 
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FOR S-I-F ALIGNMENT 
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PART NO.66-3158340 
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PART NO. 66-2228340 

tOK,I/2 WATT 

PART NO. 66-3108340 

SOLDERED TO SHELL 

5 PIN PLUG 
3 PART NO. 27-4786-3 

TP3-988 

Figure 2. Video I-F Alignment Jig 

micromicrofarad capacitors, two 7%-volt batteries 

and switch. A suggested method of fabricating the 

jig is also shown. It is suggested that the bias bat-

teries and potentiometer be mounted in a metal box 

of convenient size. 

The potentiometer and switch are connected across 

the two 7%-volt batteries. The switch is used to dis-

connect the potentiometer, to prevent the discharge 

of the battery while not in use. 

Sound I-F Alignment Jig 

Figure 3 shows the jig that should be used to con-

nect the voltmeter and oscilloscope to the VOLUME 
CONTROL socket, J400. 

TELEVISION TUNER ALIGNMENT 
After the tuner is serviced, or if an i-f alignment 

is required, the tuner alignment should be checked 

by observing the tuner response curve, as given un-

der Bandpass Alignment. If the response curve does 

not fall within the limits shown in figure 5, the tuner 

should be realigned. If realignment is necessary, use 

the procedure given below. 

Since the frequency of the local oscillator affects 

the tuner response, the local-oscillator alignment 

should be made first. 

Oscillator Alignment 

General 

Tuning cores are provided in the oscillator coils at 
channels 13, Ii, 9, 7, 6, and 4. By adjusting these 

tuning cores, all channels may be placed on fre-

quency. This procedure should be carried out with 

the highest-frequency channel first, since the align-

ment of each channel affects the alignment of all 

the channels below it in frequency. The channel ad-

justments are so arranged that, with one exception, 

each adjustment corrects the tuning of more than one 

channel. The coverage of the various adjustments ià 

as follows: 

CHANNEL 
ADJUSTMENT 

CHANNELS CORRECTED 
BY ADJUSTMENT 

13 

11 

9 
7 

6 
4 

13 and 12 

11 and 10 

9 and 8 

7 only 

6 and 5 

4, 3, and 2 

PLUG PL400 
HERE 

SOCICET (BOTTOM VIEW) 
PART NO. 27-6214 

ONO 

TO OSCILLOSCOPE 

VTVIA OR 
20,000-OHMS-PER-VOLT 

VOLTMETER PLUG PART NO. 
27-4785-3 

10.1400 

1/4"4-40 
NUTS AND BOLTS 

METAL BRACKETS 
SOLDERED TO 

SHIELD 

MINIATURE SHIELD 
PART NO. 

56-5629663 

SHELL 
PART NO.56-1146-1 

PLUG -----
PART NCIL 27-4785-3 

GND 

SOCKET 
PART NO. 27-6214 
NOTE: CCNNECTIONS 
INsuuerED WITH 
SPAGHETTI 

SOLDERED 

OSCILLOSCOPE 

TERMINAL STRIP 

I/4" HOLE 

SOLDERED 
CORRECT 

ORIENTATION 

Figure 3. Sound l-F Alignment Jig TP2-2200 
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Figure 4. Television Tuner, Showing Locations of 
Adjustments 

The FINE TUNING cam should be preset for all ad-

justments by placing the stop on the FINE TUNING 

cam between the Channel 7 and 8 holes on the front 
plate of the tuner. See figure 4. 

Procedure Using Signal Generator 

An r-f signal ( unmodulated), at the oscillator fre-

quency, is fed into the antenna input from an AM 
signal generator, and the oscillator tuning cores are 

adjusted for zero beat. The r-f signal frequency 

should he accurately determined. It is preferable 

that the signal be taken from a crystal-controlled 

source; if this is not available, the signal generator 

may be calibrated against the television station. 

1. Connect the hot lead of the oscilloscope to the 

mixer plate test point, G2, through a 1000-ohm re-

sistor, and connect the ground lead of the oscilloscope 

to the chassis, near the test point. ( High oscilloscope 

gain may be necessary to obtain a visual beat. In 

this instance, base-line hum may be ignored.) 

2. Connect the AM (marker) generator to the 
300-ohm n antenna-input terminals. For this purpose 

the antenna-input matching network is not required. 
3. Disconnect the white lead from the tuner, and 

connect it to the negative terminal of a 11/2 -volt bat-
tery. Ground the positive terminal. If regeneration 

is observed, the bias may he increased to 4 or 5 volts, 
to reduce the regeneration. 

4. Mechanically preset the fine-tuning cam stop as 
shown in figure 4. 

5. Feed in an r-f signal ( unmodulated), at the os-

cillator frequency for Channel 13, with the CHAN-

NEL SELECTOR set for Channel 13. 
6. Adjust the tuning core for Channel 13 ( see fig-

ure 4). 

7. Reset the signal-generator frequency and the 

CHANNEL SELECTOR, and adjust the tuning cores 

for Channels 11 and 9, respecftvely. 

8. Repeat steps 5, 6, and 7 until Channels 13, 11, 

and 9 are within plus or minus 500 kc. of the correct 
frequency. 

9. Feed in r-f ( unmodulated) signals, at the oscil-

lator frequencies for Channels 7, 6, and 4, consecu-
tively ( see NOTE below), and adjust the respective 

tuning cores ( see figure 4). 

NOTE: The exact position of the FINE 
TUNING cam should lie marked when Chan-

nel 4 is correctly aligned. This position is to 

be used in step 4 of the i-f alignment pro-
cedure. 

Procedure Using Station Signal 

The following simplified procedure may be used 

to align the oscillator when the television i-f align-
ment is satisfactory and a station signal is available: 

1. Mechanically preset the FINE TUNING cam 

to the center of its range ( see figure 4). 
2. Tune in the highest-frequency channel to be 

received. 

3. Adjust the tuning core for that channel, or the 

next higher channel, for the best picture; that is, 

starting with sound in the picture, turn the tuning 

core until the sound disappears. Repeat for each 

channel received in the area. 

Bandpass Alignment 

General 

The bandpass alignment consists of aligning the 

tuner at Channels 13 and 6, and then making it track 

down to Channels 7 and 2, respectively. 

During the alignment, a fixed bias of 11/2 volts is 

applied to the r-f amplifier tube. 

An FM ( sweep) signal is applied to the antenna-

input circuit, and an oscilloscope is connected to the 

mixer plate circuit. The oscilloscope gain should be 

as high as possible, consistent with hum level and 
"bounce" conditions. Hum conditions will cause dis-

tortion of the time base and response. Bounce con-
ditions, which are caused by poor line regulation, 

will cause the response and time base to jump up 
and down. The use of too high an oscilloscope gain 

aggravates these conditions, whereas the use of too 

low a gain necessitates increasing the generator out-

put to a point where the tuner may be overloaded. 

Overload may be checked by changing the generator 

output while observing the shape of the response 

curve; any change in the shape of the curve indi-

cates overload, in which case a lower generator out-

put and higher oscilloscope gain must be used. The 

tuner coupling link should be disconnected from the S
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Figure 5. Television Tuner Response Curve, 
Showing Bandpass 

i-f section by removing the plug, PL500, and a 40- to 

70-ohm carbon resistor should be connected across 
the open end of the plug. This is done to eliminate 

the absorption effect of the tuner link coil, L200, on 

the response curve. 

Procedure 

1. Disconnect the white ( a-g-c) lead, from the 
tuner, and connect it to the negative terminal of a 

1%-volt battery. Ground the positive terminal. 

2. Disconnect the tuner plug, PL500, at terminal 

board B13 ( see figure 33), and connect a 40- to 70-ohm 

carbon resistor across the plug. 
3. Connect a 1000-ohm resistor in series with the 

hot lead of the oscilloscope. Connect the other end of 

the resistor to the mixer plate test point, G2, and con-

nect the ground lead of the oscilloscope to the chassis, 

near the test point. 

4. Connect the FM (sweep) generator to the 300-

ohm antenna-input terminals through an antenna-

input matching network. See figure L 

5. Set the CHANNEL SELECTOR and FM 

(sweep) generator to Channel 13 ( 213 mc.). Adjust 
the generator for sufficient sweep to show the com-

plete response curve. 

6. Establish the channel limits ( see figure 5) by 

using the marker (AM r-f) signal generator to pro-
duce marker pips on the response curve. ( Set the 

marker generator first to 210 mc., then to 216 mc.) 

The curve should be reasonably flat between the lim-

its shown in figure 5. 

7. Adjust TC502 and TC504 ( figure 4) for a sym-
metrical, approximately centered pass band. 

8. Set the CHANNEL SELECTOR and FM gen-

erator to Channel 7 ( 177 mc.). 
9. Establish the channel limits by using the ma.-ker 

generator to produce marker pips on the responst 

curve. ( Set the generator first to 174 mc., then to 

180 mc.) The curve should be reasonably flat between 

the limits. 
10. On Channel 7, note the response curve, with 

respect to tilt and center frequency. The curve 

should be centered in the pass band, and should he 

symmetrical. 

11. If the curve is not symmetrical, and appears 
unbalanced, as shown in figure 6, leave the generator 

and tuner set to Channel 7, and adjust C508 and C512 

(see figure 4) to obtain a response curve which is the 
mirror image ( tilt in the opposite direction) of the 

original. This is a form of overcompensation, to allow 
for the effect of Channel 13 adjustment on Channel 7. 

For example, if the Channel 7 response appears as in 

figure 6A, then the trimmer should be adjusted to ob-

tain the response shown in figure 6B. 

12. Reset the CHANNEL SELECTOR and gen-
erators to Channel 13. Readjust TC502 and TC504 

for a s'ymmetrical and centered band pass. See step 4. 
13. Set the CHANNEL SELECTOR and generators 

to Channel 7, and check the response for center fre-

quency and symmetry. Repeat steps 8 and 9 as many 
times as is necessary to obtain the most symmetrical, 

centered response curves on Channels 13 and 7. 

Channels 7 through 13 are now correctly aligned. 

14. Set the CHANNEL SELECTOR and sweep 

generator to Channel 6 ( 85 mc.). 
15. Establish the channel limits, using the marker 

generator to produce marker pips on the response 
curve. ( Set the generator first to 82 mc., then to 88 

mc.) 
16. Adjust TC503 and TC505 for a symmetrical, 

approximately centered pass band. Set the marker 

generator to 85 mc. Detune TC505 counterclockwise e • 
•until  a single peak appears. 

CAUTION: Do not turn the core of TC505 

excessively, or it will fall out of the coil. 

Adjust TC503 until the peak falls on the 85-mc. 
marker. It may he necessary to increase the output 

of the generator during this adjustment. Then adjust 
TC501 for maximum curve height and symmetry of 

the single peak. The antenna circuit is now tuned 

for Channels 2 through 6. To prevent overloading, 

the output of the generator should be reduced after 

this adjustment is completed. 
17. Readjust TC503 and TC505 for a symmetrical 

response, centered about 85 mc. 
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Figure 6. Television Tuner Response 

VIDEO I-F ALIGNMENT 

Preliminary 

Before proceeding with the i-f alignment or making 

an alignment check, observe the following prelim-

inary instructions: 

1. Preset the CONTRAST and BRIGHTNESS con-

trols to the maximum counterclockwise position. 

2. Preset the CHANNEL SELECTOR to Channel 4. 

3. Insert the video i-f alignment jig ( figure 2) into 

J200. 

4. Connect the oscilloscope to the 15,000-ohm re-

sistor from the video i-f alignment jig. Connect the 

ground lead of the oscilloscope to the ground lead 

from the adapter. 

5. With a voltmeter connected across the points 

shown in figure 2, set the potentiometer to furnish 

-6 volts of bias. 

6. Connect the AM generator to the mixer test 

point, Gl, through a mixer jig ( described in step 4 

of procedure given below), and adjust the generator 

for approximately 30 percent modulation with 400 

cycles. Adjust the output of the generator during the 

alignment to keep the output at the second detector 

below .6 volt, peak to peak. 

NOTE: If the i-f shield has been removed 

for repairs, it must be replaced before pro-

ceeding with the alignment. 

TPO-1174 

Curve, Showing Tracking Compensation 

Procedure 

1. Preset condenser C526 for minimum capacitance 

(turn screw counterclockwise). 

2. Tune the AM generator to 47.25 mc., and adjust 

C200 for minimum output, as observed on the oscillo-

scope. See figure 7. 

NOTE: It is necessary to keep the generator 

output sufficiently high that a null indica-
tion may be observed on the oscilloscope; 

however, avoid overloading of the receiver 

by excessive signal. 

3. Tune the AM generator to the frequencies indi-

cated below, and adjust the trimmers for maximum 

output, as observed on the oscilloscope. 

a. 45.7 mc.-adjust C526 

b. 42.6 me.-adjust C202 

c. 45.0 mc.-adjust C206 

d. 43.2 mc.-adjust C210 

e. 44.3 mc.-adjust C212 

4. Connect the sweep generator and r-f marker gen-

erator to the antenna terminals through a matching 

jig. ( If a separate oscilloscope is used, connect the 

sweep output of the generator to the horizontal input 

of the oscilloscope.) Set the CHANNEL SELECTOR 

to Channel 4, and tune the sweep generator for out-

put on Channel 4. Tune the r-f marker generator to 

the video carrier frequency of Channel 4 (67.25 mc.), 
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Figure 7. R-F Chassis R-191, Top View, Showing 
Locations of Adjustments 

and tune the i-f marker generator ( capacitively cou-

pled to the mixer grid) to 45.75 mc. Note two marker 

generators are used for this procedure. The r-f 

marker generator is connected to the antenna ter-

minals, while the i-f marker generator is coupled 

capacitively to the mixer grid test point, Gl. A jig 

constructed from a piece of fiber tubing, with 

6-inch inside diameter, and a brass machine screw 

which fits tightly into the tubing, is used to couple 

the generator capacitively to the test point. The 

screw is adjusted so that its tip clears the test point 

by approximately %4 inch. The output cable of the 

marker generator is connected to the head of the 

brass screw in the jig and to the chassis near the mixer 

tube. Both marker generators should be adjusted 

for the minimum output required to make the mark-

ers barely visible. Failure to observe this precaution, 

or the use of excessive output from the sweep gen-

erator, will cause misleading results. After the equip-

ment is properly connected, adjust the FINE TUN-

ING control for zero beat of the two markers, as 

observed on the oscilloscope. When zero beat is ob-

tained, remove the i-f marker. 

5. If the response curve does not fall within the 
limits shown in figure 8, the adjustment of the trim-

mers may be touched up slightly, while observing 

the response curve. Do not retouch the setting of 

C202 at this point. To adjust the curve, first adjust 

C206 and C212, alternately, until maximum improve-

ment has been obtained. C212 affects the tilt of the 

curve, and C206 affects the dip of the curve. After 

C212 and C206 have been adjusted, adjust C210 for 

proper slope at the 42.5-mc. side of the curve, then ad-

just C526 for proper level at the video carrier fre-

quency (45.75 me.). After these adjustments have 

been made, if the response curve still does not fall 
within the limits shown in figure 8, a slight readjust-

ment of C202 is permissible. 

CAUTION: Do not turn any of the trim-

mers excessively. To retouch, turn the trim-

mers only slightly. 

SOUND I-F ALIGNMENT 

1. Remove the 1st v-i-f tube, and connect a 

v.t.v.m. or a 20,000-ohms-per-volt voltmeter to the 

sound i-f alignment jig ( figure 3). Adjust the VOL-

UME control for moderate speaker output. 

2. Feed in an accurately calibrated 4.5-mc. AM 

signal, through the 2200-ohm resistor in the video i-f 

alignment jig, to pin 2 of J200. 

3. Tune TC400, TC401, and TC402 for maximum 

indications on the meter. The point of maximum 

meter indication for TC402 should also be the point 

of minimum speaker output. 

4. Tune TC402 for minimum speaker output. 

5. Connect an r-f probe or crystal detector to the 

grid ( pin 2) of the picture tube. See NOTE below. 

6. Tune TC300 for minimum indication on oscillo-

scope. ( If a crystal detector is not available, TC300 

may be adjusted for minimum beat pattern, as ob-

served on the picture tube, with a station picture 

present.) 

7. Replace the 1st v-i-f tube. Tune in a station, 

TP3-891 

Figure 8. Over-All, R- F, I-F Response Curve, Showing Tolerance Limits 

using the speaker output as an indication of correct 
tuning. 

8. Turn the FINE TUNING control clockwise to 
obtain a slightly fuzzy picture. 

9. Tune TC402 for minimum AM (noise) output. 

NOTE: The R-F Probe, Part No. 76-3595, 

is used as a detector of the 4.5-mc. signal, 

and the oscilloscope is used as an indicating 

device. An alternate crystal detector may be 

made up as shown in figure 9. 

TO 100,000 OHMS 
OSCILLOSCOPE PART NO. 

66-4108340 

1„ 470 111.1F 
T

PART NO. 62-147001001 

IN34 
CRYSTAL 
PART NO. 
54- 6001 

1100,000 OHMS F-ART NO. INPUT 
86 -4108340 

22011 L1F 
PART NO. 

62-122001001 

 I 

Figure 9. Wiring Diagram of Crystal Detector 
TP0-1 1 50 

L
9
-
4
 l
 3
 9
V
d
 A
I
 O
D
1
1
H
d
 

0 John F. Rider CHASSIS D-191, rz-1.91., C,ode 140 



CHASSIS D-191, R-191, Code 140 

OSCILLOSCOPE WAVEFORM PATTERNS 

These waveforms were taken with the receiver ad-

justed for an approximate peak-to-peak output of 2 
volts at the video detector. The voltages given with 
the waveforms are approximate peak-to-peak values. 
The frequencies shown are those of the waveforms— 
not the sweep rate of the oscilloscope. The waveforms 

e' dup. --14.11In Aims»; 
r"'N pit 1"9, s 

TP2-787 
Figure 10. Video Detector Output, 

Pin 2 of j200 
2 volts, 60 c.p.s. 

sip es-

eteet&Lee.8 

TP2-788 
Figure 12. Video Amplifier Plate, 

Pin 5 
50 volts, 60 c.p.s. 

TP2-792 
Figure 14. Sync Separator Plate, 

Pin 5 
26 volts, 15,750 cp.:. 

were taken with an oscilloscope having good high-

frequency response. With oscilloscopes having poor 
high-frequency response, the sharp peaks of the hori-
zontal waveforms will be more rounded than those 
shown, and the peak-to-peak voltages will differ from 
those shown. 

Figure 11. Video Detector Output, 
Pin 2 of J200 

2 volts, 15,750 c.p.s. 

ee" rodà0 -4,44.1A 

Figure 13. Sync Separator Grid, 
Pin 7 

40 volts, 60 c.p.s. 

Figure 15. Phase-Splitter Grid, 
Pin 2 

28 volts, 60 c.p.a. 

TP2-786 

TP2-790 

TP2-639 

TP2-640 

Figure 16. Phase-Splitter Plate, 
Pin I 

44 volts, 60 c.p.s. 

TP2-697A 

Figure 18. Vertical-Oscillator Plate, 
Pin 6 

260 volts, 60 c.p.s. 

Figure 20. Vertical-Output Plate, 
Pin 9 

450 volts, 60 c.p.s. 

Figure 22. Phase-Splitter Cathode, 
Pin 3 

10 volts, 15,750 c.a.s. 

TP2-645 

TP2-642 

0 

Figure 17. Vertical-Oscillator Grid, 
Pin 7 

390 volts, 60 c.p.s. 

o 

Figure 19. Vertical-Output Grid, 
Pin 2 

120 volts, 60 c.p.s. 

• 

TP2-643 

TP2-644A 

TP2-641 

Figure 21. Phase-Splitter Plate, Junction of 
R613, R614, and C800 
13 volts, 15,750 c.p.s. 

\ 

Figure 23. Phase Comparer, 
Plat 5 and 7 

8 volts, 15,750 c.p.s. 

TP2-652 
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Figure 24. Horizontal Oscillator, 
Junction of L800 and R806 

34 volts, 15,750 c.p.s. 

TP2-2852 TP2-647 
Figure 25. Horizontal-Oscillator Cathode, 

Pins 3 and 8 
12 volts, 15,750 c.p.s. 

\ 

TP2-648 

Figure 26. Horizontal-Oscillator Grid, 
Pin 2 

34 volts, 15,750 c.p.s. 

TP2-649 

Figure 27. Horizontal-Output Grid, 
Pin 5 

150 volts, 15,750 c.p.s. 

• 

Figure 28. Horizontal- Deflection Yoke, 
•Pie 7 of 1800 

2800 volts, 15,750 c.o.s. 

• See CAUTION. 

* CAUTION: High-voltage pulses are present in the horizontal. 
output circuit. The waveform in figure 28 was taken with the 
alligator clip of the oscilloscope lead clipped over the insula-
tion of the lead connected to pin 7 of J800. ( To prevent punc-
ture of the insulation of the lead, file off the teeth of the alli-
gator clip, and wrap friction tape around the clip.) Connection 

TP2-650 

to other points in the horizontal-output circuit is dangerous, 

because of the high voltages present. The peak-to-peak voltage 

shown for figure 28 is the actual voltage present; however, the 

amplitude of the scope presentation depends upon the degree 

of coupling. 

VOLTAGE MEASUREMENTS 

The voltages given here and on the schematics were taken 

with a 20,000-ohms-per-volt voltmeter, with a line voltage of 

117 volts, and no signal input to the receiver. Since voltage 
readings taken in the video i-f stages vary widely with different 

test equipment setups, voltage measurements for these stages are 

omitted from the diagrams. 
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Figure 29. R- F Chassis R-191, Bottom View, 
Showing Voltages at Socket Pins 
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Figure 31. Television ( VHF) Tuner, Part No. 76-8400, Base Layout 
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CHASSIS D-191 R-191 Code 140 
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UHF TUNER-ADAPTER UT22, PART NO. 43-6703, FOR 

RECEIVERS USING R-F CHASSIS R-191 

TP3-913 
Figure 36. Deflection Chassis D-191, Base Layout 

UHF Tuner-Adapter UT22, Part No. 43-6703, will 
provide •for the reception of UHF Channels 14 
through 83. It is designed for installation in Philco 
B line television receivers, and is installed on all BU 
models. These receivers use r-f chassis R-191. 
The Tuner-Adapter consists of a UHF tuner, a 

change-over switch, adapter cables and plugs, a 
planetary tuner driving assmbly, and mounting 
hardware. 

CIRCUIT DESCRIPTION 

The incoming UHF signal is coupled through the 
antenna input line to blocking condensers Cl and C2, 
leakage resistors R8 and R9, an i-f trap, C5-L1, 
C6-L2, and a 150-ohm transmission line, to the an-
tenna tank of the tuner. See figure 37. The antenna 
tank is coupled to the mixer tank by means of the 
mutual coupling of L2 and L3 and the stray capaci-
tance, C5. The desired signal is selected by tuning 
the antenna tank and the mixer' tank to the correct 
frequency; this is accomplished by tuning condensers 
C3A, C3B, C3C, and C3D. These condensers, plus 
C3E and C3F, located in the oscillator tank circuit, 
form the manual tuning gang. 
The signal is then fed to the crystal mixer circuit 

by means of the mutual coupling of L4 and L5. The 

local-oscillator signal is generated by a 6AF4 tube, 
V1, and its assotiated circuit. The frequency of oscil-
lation is maintained at 45.75 mc. above the signal fre-
quency in the antenna and mixer tank, in order to 
effect a 45.75-mc. video carrier intermediate frequency 
when the two signals are subsequently mixed in the 
crystal mixer tank. 
The output signal from this local oscillator is intro-

duced into the crystal mixer circuit through a 300-
ohm, miniature transmission line and the mutual cou-
pling of L7 to L5 and L8 to L6. These four printed 

inductances, in addition to C7, form the mixer board 
assembly. The signal is fed into a 6BQ7 preamplifier 
stage, then to the video i-f circuits, and through the 
UHF change-over switch, by means of a coaxial con-
nection. On VHF operation, a 150,000-ohm resistor 

is placed in series with the UHF oscillator plate, ren-
dering this oscillator inoperative. 
The two tanks of the UHF tuner, the antenna tank 

and the mixer tank, are used to prevent the i-f signal 
from feeding back to the antenna and interfering 
with other receivers. These two tanks pass incoming 

'signals very readily, but do not pass the i-f signal. 

CHANGE-OVER SWITCH 

The change-over switch supplied with the Tuner-

Adapter is used to switch from VHF to UHF, and 

vice versa. It is installed on the back of the VHF 

tuner, and is operated by an actuator mounted on the 

VHF tuner shaft. When the Channel Selector of the 

‘THF tuner is turned to the UHF position, the change-

over switch makes proper connection for UHF op-

eration. In this position, the switch places a 150,000-

ohm resistor in series with the VHF B-plus lead, 

which drops the B-plus voltage applied to the VHF 

tuner. The antenna is connected to the UHF tuner, 

the VHF pilot light is turned off, and the UHF pilot 

lights are turned on; the output of the UHF tuner is 

connected to the video i-f input circuit. 

When the VHF Channel Selector is turned to any 

VHF - position, the change-over switch places a 

150,000-ohm resistor in series with the UHF local-

oscillator plate circuit, which drops the voltage ap-

plied to the plate, and disables the oscillator. The 

switch also connects the antenna to the VHF tuner, 

turns off the UHF pilot lights, and turns on the VHF 

pilot light. 

ADAPTER CABLES AND PLUGS 

The adapter plugs shown in the schematic diagram 
are not used in factory-installed units; the cables are 

wired directly into the chassis at the proper places. 
The plugs are used only in field-installed units. ( Re-
fer to the installation instructions for the proper 
method of inserting and connecting all plugs and 

cables.) 

PLANETARY DRIVE 

The UHF tuner is tuned by means of a 3-gang tun-
ing condenser, which is driven through a specially 

designed planetary drive. The planetary drive is con-
structed so that fine tuning and coarse tuning can be 

accomplished with a single control knob. The tuning 
shaft is coupled to the driving shaft through three 
steel balls, which form a planetary drive that pro-

duces a slow rotation for fine tuning. See figure 38. 
After rotating 180 degrees with the tuning shaft, a 
pin engages the driving shaft, and the two shafts are 
direct-coupled, tor coarse tuning. To re-engage the 
planepry drive for fine tuning, it is only necessary to 

reverse the direction of the rotation. The dial pointer 
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Figure 37. Philco UHF Tuner-Adapter UT22, Part No. 43-6703, Schematic Diagram 
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TP2-3I75 

Figure 40. Oscillator and Mixer Board Layouts 

TP3-883 

Figure 41. Base View of Preamplifier Assembly of 
UHF Tuner-Adapter UT22, Part No. 43-6703 

TP3-895 

Figure 43. Top View and Base View of UHF 
Tuner-Adapter UT22, Part No. 43-6703, 

With Board Assemblies 

Figure 42. Side View and Base View of UHF Tuner-Adapter UT22, Part No. 43-6703, 
Without Board Assemblies 

TP3-760 

Figure 44. Change-Over Switch, Switch Actuator, 
and Lead- Dress Details 

is connected to the tuning gang through a cord drive, 
and indicates the channel number to which the tuner 
is tuned. 

ALIGNMENT AND REPAIRS 

The frequencies at which the Tuner-Adapter op-
erates are extremely high; therefore, it is necessary 
that the utmost care be taken to safeguard against 

upsetting the delicate adjustments of the tuner. It is 
TP3-896 recommended that the serviceman make only minor 

repairs to the tuner, such as replacement of the tube 
or crystal and the wiring of external leads. The 

INSFR 
MOUNTING 
STUDS 

REMOVE 
SCREW 

TP3 793 

Figure 45. Rear View of VHF Tuner 

Tuner-Adapter should be returned to the factory for 
alignment or major repairs, unless the serviceman is 
properly equipped to perform these jobs. In gen-
eral, a good rule to follow is not to remove the cover 
of the Tuner-Adapter, unless so equipped. 

NOTE: Replacing the tube with a new one 
may detune the tuner. If this occurs, try a 
number of tubes until one is found that will 
provide the most satisfactory performance. 

INSTALLATION INSTRUCTIONS 

To install the UHF Tuner-Adapter on the r-f chas-

sis, proceed as follows: 
J. Remove the cabinet back and r-f chassis from 

the cabinet; then remove the nameplate on the con-
trol panel by pushing it out from inside the cabinet. 

2. Insert the dial scale and bezel assembly into the 
hole provided in the cabinet. Fasten the assembly in 
place with the two nuts provided. 

3. Remove the UHF tuner assembly from the 
mounting board with which it was shipped. Keep 
the three screws for mounting the tuner in the 

cabinet. 
4. Remove the coaxial cables from the two sockets 

at the side of the VHF tuner. Remove the bracket 
and socket assembly (3500 and 3201) from the back 

of the VHF tuner, and discard .them. 
5. Place the switch-actuator assembly on the shaft 

extending from the rear of the VHF tuner so that the 
switch-actuator stud points away from the tuner. See 

figure 44. Place the spacers on the mounting studs 
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TP3-795 

Figure 46. Change-Over Switch Mounting Details and Lead-Dress Details 

and attach to th ,7: rear of the VHF tuner on the r-f 

chassis. See figure 45. 
6. Remove the screw on the side of the VHF tuner, 

as shown in figure 41. Place the switch assembly on . 
the two mounting studs, and fasten it in place with 

the flat washers, lock washers, and nuts provided. See 
figure 46. Fasten the upper switch bracket in place 
as shown in figure 46. 

7. Put the VHF Channel Selector in the Channel 

2 position. Rotate the switch actuator clockwise ( as 
viewed from the rear of the VHF tuner) on the tuner 
shaft until the actuator touches the fiber cam on the 
change-over switch. Fasten the switch actuator in this 
position. Rotate the Channel Selector to the UHF 

position. Check the switch operation to make sure 
that the switch is thrown properly. Rotaie the Chan-
nel Selector to Channel 13 position and check the 
switch operation to make sure that the switch is not 
thrown in this position. Fasten the lower switch 
bracket to the side of the VHF tuner with the screw 
removed in step 6. Lubricate the switch-actuator stud 

and switch cam with cup grease. 
8. Remove the audio-output tube from its socket, 

and insert the adapter plug into the socket. Insert 

the tube into the adapter. See figure 46. 
9. Insert the coaxial cable from the VHF tuner 

into the bottom socket on the change-over switch. 
Insert the coaxial cable from the r-f chassis into the 

top socket on the switch. See figure 46. 

10. Pull the orange lead from the VHF tuner up 
out of the r-f chassis, and cut it off at the point where 
it comes through the chassis. Skin the orange lead 
attached to the VHF tuner, and solder it to the lug 

on the change-over switch, as shown in figure 44. 

CAUTION: The orange lead supplies B plus 
to the VHF tuner. Tape the loose end to 

prevent shorting to the chassis. 

1 l. Remove the pilot lamp from the r-f chassis 
pilot-light socket. Cut the pilot-light lead from the 
r-f chassis where it passes through the chassis, and 
discard the socket and lead. Tape up the lead to pre-

vent the possibility of a short circuit. Mount the new 
pilot-light socket from the change-over switch with 
the drive screw provided, as shown in figure 47. In-
sert the pilot light in the socket, and install the shield 

provided over it. 

12. Remove the antenna lead from the VHF tuner, 

and solder the short lead from the UHF-VHF change-
over switch to the VHF tuner terminals from which 

the antenna lead was removed. Slide the folded fiber 
lead holder over the tapered-line coil assembly on 
the VHF tuner, and dress the twin-wire antenna leads 
through the holder. See figure 44. The fiber holder 
will prevent the twin-wire leads from touching the 

tubes on the r-f chassis. 

13. Place the UHF tuner in the cabinet between 
the r-f and deflection chassis, and fasten the UHF 

PILOT 

LIGHTLIGHT 

SHb 

VHF TUNER 
MOUNTING BRACKET 

SCREW 
SOCKET 

TP3-755 

Figure 47. Pilot Light Mounting Details 

tuner to the chassis shelf with the three screws re-
moved in step 3. It is important that these screws be 

tightened securely, so as to hold the UHF tuner in 
place on the chassis shelf. Turn the UHF tuning shaft 
to its extreme counterclockwise position, and check 
the pointer position on the scale. The pointer should 

be positioned just below the Channel 14 mark on the 
scale. If the pointer is not properly positioned, loosen 
the three mounting bolts and move the UHF tuner 

TP3-792 

Showing Location of 
Coaxial Socket 

Figure 48. UHF Tuner, 
Ground Lead and 

FIBER 
LEAD 
HOLDER 

TP3-794 

Figure 49. Rear View of VHF Tuner, Showing 
Lead Dress 

assembly to properly position the pointer; then fasten 
the assembly with the three mounting screws. 

14. Fasten the ground lead and the dress lugs to 
the r-f chassis with drive screws. See figure 46. In-
stall the chassis in the cabinet, and fasten the ground 
strap under the screw on the UHF tuner as shown in 
figure 48. Fasten the r-f chassis with the original 
mounting bolts. Place the original knobs on their 

shafts, and the felt washer and knob supplied on the 

UHF tuning shaft. 
15. Insert the coaxial plug from the change-over 

switch into the socket on the UHF tuner. See figure 

48. Insert the 5-pin plug from the UHF tuner into 

the socket on the bracket at the rear of the VHF 
tuner. Dress the leads under the dress lug as shown 

in figure 46. 
16. Replace the fiber antenna-lead holder with the 

new holder provided. Fasten the new holder with the 

nails provided ( or screws for metal cabinets), and 
then pass the twin-wire leads through the holes as 
shown in figures 49 and 50. Pull the leads through 
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Figure 50. Antenna-Lead Holder 
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Figure 51. Antenna-Lead Connections, Common 
Built- In Antenna 

the holder until they are tight, making certain that 
the leads do not contact the tubes or the chassis. 
Wrap tape around the yellow-marked twin-wire leads 
with the spade-lug ends, to prevent the leads from 
passing back through the fiber holder.. 

17. Fasten the antenna terminal board provided 
as shown in the illustrations above ( figures 51 to 55). 
Replace the cabinet back, and make the connections 

as illustrated, accarding to the type of antenna instal-
lation.being used. 

18. Paste the label provided over the outside-
antenna instructions on the cabinet back. 

TP2-3172-1 

Figure 52. Antenna-Lead Connections, Common 
External Antenna 
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Figure 53. Antenna-Lead Connections, Separate 
External Antennas 
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Figure 54. Antenna-Lead Connections, VHF 
Built- In and UHF External Antennas 
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Figure 55. Antenna-Lead Connections, VHF 
External and UHF Built-In Antennas 

PARTS LIST 
IMPORTANT 

General replacement items commonly stocked by the serviceman are omitted 
from this parts list. All condensers are molded-bakelite Philco condensers, 
with a 600-volt rating, and all resistors are 1/2 watt, unless otherwise indicated. 

Parts are listed according to chassis type, and should be ordered in this way 
rather than by model number. A list of miscellaneous parts is given at the end 
of the parts list for each chassis type. All parts are symbolized in the schematic 
diagram and base layout, for identification purposes. 

NOTE: Part numbers identified by an asterisk (*) are general replacement 

items. These numbers may not be identical with those on factory parts. Also, 
the electrical values of some replacement items may differ from the values indi-
cated in the schematic diagram and parts list. The values substituted in any 
case are so chosen that the operation will be unchanged. When ordering 
replacements, use only the "Service Part No." 

DEFLECTION CHASSIS D-191 

SECTION 1—POWER SUPPLY 

Reference 
Symbol Description 

Service 
Part No. 

C100 and 
C101 

Condensers, electrolytic filter, 
120 µf., 150v   30-2568-51 

C103 Condenser, electrolytic filter, 
80 µf., 300v   30-2584-35 

CR100 and Rectifiers, selenium, 350 ma  34-8003-16 
CR101 

F100 Fuse, line, 1.6 amperes   45-2656-23 
F101 Fuse, heater protective link  Piece of No. 26 

wire 
J100 Socket, a-e line   27-6240-3 
J101 Socket, chassis connecting   27-6274-1 
PLIO0 Plug, chassis, a-c line   Part of a-c line 

cord ass'y. ( see 
Misc. "A") 

PLIO1 Plug and cable ass'y., chassis 
connecting   (See Misc. "B") 

R100 Resistor, current limiting, 5 
ohms, 10 watts   33-3448-5 

R102 Resistor, voltage dropping, 4.7 
ohms, 1 watt   66-9474340 

S100 Switch, off-on   Part of R414 
T100 Transformer, filament   32-8590 

SECTION 7—VERTICAL SWEEP 

Reference 
Symbol Description 

Service 
Part No. 

C708 Condenser, electrolytic, 20 µf. Part of C103 
L700 and Coils, vertical deflection   Part of deflec-
L701 tion yoke ( see 

Misc. "A") 
R704 Potentiometer, VERT. HOLD 

control, 250,000 ohms   Part of R811 
R707 Potentiometer, HEIGHT con-

trol, 2.5 megohms   33-5565-32 
R708 Potentiometer, VERT. LIN. 

control, 5 megohms  . 33-5565-31 
R712 Resistor, vertical output de-

coupling, 2200 ohms, 5 watts 33-1335-97 
T700 Transformer, vertical oscilla-

tor   32-8431-2 
T701 Transformer, vertical output  32-8625 

SECTION 8—HORIZONTAL SWEEP 

Reference 
Symbol Description 

Service 
Part No. 

C805 Condenser, plate by-pass, 82 
gd.   60-00825317 

C807 Condenser, coupling, 390 µµf. 60-10395417 
C808 Condenser, saw-tooth forming, 

390 µa.   60-10395417 
C813 Condenser, damping, 68 µµf , 

2000v   30-12464* 
C815A Condenser, electrolytic, 10 µf , 

300v   Part of C103 
C815B Condenser, electrolytic, 20 µf , 

475v   Part of C103 
J800 Socket, deflection-yoke con-

nector   27-62744 
L800 Coil, horizontal stabilizing, 30 

to 80 mh.   32-4557 
L801 and Coils, horizontn1 deflection   Part of deflec-
L802 tion yoke ( see 

Misc. "A") 
L803 Coil, r-f choke, damper cath-

ode   32-4112-24 
L804 Coil, r-f choke, damper plate 32-4112-24 
L805 Coil, r-f choke, horizontal-

output plate   Part of T800 
R810 Potentiometer, HORIZ. OSC. 

FREQ. control, 250,000 ohms 33-5565-17 
PL800 Plug and cable ass'y., deflec-

tion 
(17" picture tube)   414086-18 
(21" picture tube)   414086-25 

R812 Resistor, feedback coupling, 
39,000 ohms, 1 watt   66-3394340 

R811 Potentiometer, HORIZ. HOLD 
control, 50,000 ohms   33-5563-50 

R818 Resistor, screen-supply divider, 
5000 ohms, 5 watts   33-1335-101 

R816 Potentiometer, WIDTH con-
trol, 12,500 ohms, 2 watts  33-554641 

R819 Resistor, screen-supply divider, 
82,000 ohms, 1 watt   66-3824340 

R820 Resistor, B plus boost, filter, 
47,000 ohms, 1 watt   66-3474340 

R1122 Re.iator, feedback coupling, 
39,000 ohms, 1 watt   66-3394340 

T800 Transformer, horizontal out-
put   32-8624 
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CHASSIS D-191. R-191. Code 140 

DEFLECTION CHASSIS D-191 ( Cont.) 

MISCELLANEOUS "A" 

Description 
Service 
Part No. 

Arm and magnet ass'y., picture tube   

Beam bender   
Cable assembly, volume control   

Cable and plug ass'y, deflection ( 17" pic-
ture tube)   

Cable and plug ass'y., deflection ( 21" pie  
turc tube)   

Cable, high voltage   
Cord, a-c line   

Deflection-yoke ass'y.   

Focus ass'y., p.m   

76-6594 
76-6077-2 
414136-3 

41-4086-18 

41-4086-25 

AD-2631 
41-3865 

32-9648 
76-61264 

SECTION 2—VIDEO I.F. 

Description 
Service 
Part No. 

In-ulator. electrolytic condenser mtg.   27-9508-1 
Shield, h.v. corona   56-9684 

Socket, damper ( 64X4GT)   27-6174-7 
Socket, high•voltage rectifier ( 1B3GT)   27-6290-1 
Socket, horizontal oscillator ( 12AU7) 76-6115-1 

Socket, horizontal output ( 6BQ6GT)   27-6174 
Socket, horizontal phase comparer ( 6AL5) 27-6203-12 
Socket, vertical oscillator-phase splitter 

(12AU7)   27-6203-16 
Socket, vertical output ( 12B4)   76-6115-2 

Spring, high-voltage cable   28-9137 

R-F CHASSIS R-191 

SECTION 2—VIDEO I.F. ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

C200 Condenser, trimmer, 1-5 µAd. 31-6520-9 
C201 Condenser, trap, 5 µµI.   30-1224-28 

C202 Condenser, 1st i-f tuning, 1-5 
ged•   31-6520-9 

C204 Condenser, cathode by-pass, 
470 µAd.   30-1225-18 

C205 Condenser, a-g-c decoupling, 
470 µµf.   30-1225-18 

C206 Condenser, 1st i-f plate tun-
ing, 1-5 µALL   31-6520-9 

C209 Condenser, electrolytic   30-2584-33 

C209A Condenser, filter, 40 Ad., 300v Part of C209 

C209B Condenser, decoupling, filter. 
10 Ad., 300v   Part of C209 

C210 Condenser, 2nd i-f plate tun-
ing, 1-5 µAd.   31-6520-9 

C211 Condenser, screen by-pass, 680 
f   itih • 62-168001001 

C212 Condenser, 3rd i-f plate tun-
ing, 1-5 µAd.   31-6520-9 

C213 Condenser, screen by-pass, 560 
f   P44 • 62-156001011 

G1115 Condenser, detector by-pass, 5 
Aid.   30-1224-28 

CD200 Crystal, video detector 1N64  34-8022 
J200 Socket, video test   27-6273 
J201 Socket, tuner to i-f coupling  Part of connec-

tor ass'y. ( see 
Misc. "C") 

1200 and Coils, tuner coupling   Part of T200 
L201 
L202 Coil, trap   324597-2 
L203 Coil, 1st i-f grid   324548-12 
L204 and Coils, coupling   Part of T201 
L205 
L206 Coil, filament choke   32-4112-15 
L207 and Coils, coupling   Part of T202 
L208 
L209 and Coils, coupling   Part of T203 
L210 

Reference 
Symbol Description 

Service 
Part No. 

L211 Coil, series peaking, 10 mh  324422-27 

L212 Coil, series peaking, 3 h.   
L213 Coil, series peaking, 125 AA  324480-8 

L214 Coil, video peaking, 250 gh  32-44804 
PL201 Plug, tuner link   Part of cable 

and plug ass'y. 
(see Misc. "B") 

R212 Resistor, voltage dropping, 
3300 ohms, 6.2 watts   33-3446-11 

T200 Transformer, video i-f input . 324599-1 
T201 Transformer, 1st video i-f 

plate   3245984 
T202 Transformer, 2nd video i-f 

plate   324598 
T203 Transformer, 3rd video i-f 

plate   324598-2 

SECTION 3—VIDEO 

Reference 
Symbol Description 

Service 
Part No. 

C302 Condenser, 4.5-mc. trap, 68 
 62-068409001  62-068409001 

C303 Condenser, screen by-pass, 330 
gid•   62-133001001 

C304 Condenser, by-pass, 100 /Led. . 62-110409001 
L300 Coil, 4.5-mc. trap   324463-2 

L301 Coil, series peaking, 250 gh  32-4480-4 

L302 Coil, shunt peaking, 250 p.h. . 324480-4 

L303 Coil, variable video peaking, 
60-240 A.   324467-18 

L304 Coil, series peaking, 40 ph  

L310 Potentiometer, CONTRAST, 
2500 ohms   Part of R315 

R311 Resistor, plate load, 3000 ohms, 
10 watts   33-1335-121 

R313 Resistor, picture-tube ground. 
ing, 470,000 ohms, 1 watt   664474340 

R315 Potentiometer, BRIGHTNESS, 
100,000 ohms   33-5563-51 

R-F CHASSIS R-191 ( Cont.) 

SECTION 4—SOUND 

Reference 
Symbol Description 

Service 
Part No. 

C400 Condenser, coupling, 2.2 eid. 30-1221-6 

C401 Condenser, fixed trimmer, 18 
mid.   62-018400021 

C404 Condenser, fixed trimmer   Part of Z400 

C405 Condenser, fixed trimmer . Part of Z400 

C406 Condenser, detector balancing, 
150 µµf.   62-115001011 

C409 Condenser, r-f by-pass, 330 
if.   62-133001001 

C410 Condenser, filter, 2 Ad.   30-2417-7 

C413 Condenser, plate by-pass, 6800 
µµf, 1000v   304650-91 

1400 Pilot light   34-2068 

J400 Socket, volume control   27-6273 

J401 Socket, speaker   274785-22 

L400 Coil, audio take-off   32-4463-9 

L401, L402, 
and L403 

Coils, ratio detector   Part of Z400 

L404 Coils, ratio detector   324112-15 

L405 Filter choke, 1 henry, 39 ohms 32-8617 

PL400 Plug, volume control   (Part of cable 
and plug ass'y. 
(see Misc. "A") 

PL401 Plug, speaker   Part of speaker 
cable ass'y. ( see 
cabinet parts) 

R400 Resistor, cathoJe bias, 390 
ohms, 1 watt   66-1394340 

R402 Resistor, screen dropping, 12,-
000 ohms, 1 watt   66-3124340* 

R407 Resistor, voltage dropping, 18,-
000 ohms, 2 watts   66-3185340 

R413 Resistor, cathode bias, 390 
ohms, 1 watt   66-1394340 

R414 Potentiometer, VOLUME con-
trol, 2 megohms   33-5564-14 

T400 Transformer, audio output   32-8629 

Z400 Transformer, ratio detector   32-4450-6A 

SECTION 6—SYNC 

Reference 
Symbol Description 

Service 
Part No. 

C600 Condenser, by-pass, 220 µµf  62-122001001 

R606 Resistor, voltage divider, 6800 
ohms, 1 watt   66-2684340 

R607 Resistor, decoupling, 12,000 
ohms, 2 watts   66-3125340 

R613 Resistor, voltage divider, 1 
megohm, % watt, -±5%   66-5108240 

MISCELLANEOUS "8" 

Description 
Service 
Part No. 

Cable and plug ass'y., chassis connecting  

Cable and plug, i.f. to tuner   

Cable and socket ass'y., picture tube   

Cable and socket ass'y, pilot light   

414146-10* 
41-3754-55 

41-3964-19 

27-6233-6* 

MISCELLANEOUS "B" ( Cont.) 

Description 
Service 
Part No. 

Insulator, CONTRAST and BRIGHTNESS 
control   

Shield, tube ( 6T8)   

Shield, tube (6CB6)   

Shield, pilot light   

Socket and base ass'y. ( 6CB6)   

Socket and base ass'y. ( 6T8)   

Socket, tube, 7-pin miniature   

Socket, tube, 7-pin miniature (6AQ5) 

Socket, tube, 9-pin miniature   

Socket, tube, oeud   

54-8488 

56-5629-5 

56-5629FA3 

56-9074-2FA3 

27-6203-14 

27-6203-18 

27-6203 

27-6294 

27-6203-6* 

27-6174 

TV TUNER, PART No. 76-8400 

Reference 
Symbol Description 

Service 
Part No. 

C500 and 
C501 

C502 

C503 

C505 

C506 

C507 

C508 

C509 

C510 

C511 

C512 

C513 

C514 

C515 

C516 

C517 

C518 

C519 

C520 

C521 

C522 

C523 

C524 

C525 

C527 

Condensers, antenna isolating, 
470 µAd.   

Condenser, FM trap, 20 ad  

Condenser, grid coupling, 39 
med•   

Condenser, a-g-c by-pass, 220 

Condenser, grid by-pass, 680 

Condenser, decoupling, .01 µf. 

Condenser, trimmer, r-f plate, 
.5-3 µµf.   

Condenser, by-pass, 150 if  

Condenser, coupling, .68 µid. 

Condenser, coupling, 15 µAd. 

Condenser, trimmer, mixer 
grid, 3-3 µµf.   

COndenser, oscillator coupling, 
2.2 124.   

Condenser, grid blocking, 15 
;LILL   

Condenser, fixed trimmer, 3 3 
ited-

Condenser, FINE TUNING, 
plastic tube   

Condenser, by-pass, 3.3 µAd  

Condenser, output coupling, 
680 ap.f.   

Condenser, screen by-pass, 680 
ggf•   

Condenser, filament by-pass, 
220 Ad.   

Condenser, filament by-pass, 
800 ad.   

Condenser, coupling, 3.9 µµf. 

Condenser, coupling, .82 µµf. 

Condenser, filament by-pass, 
220 µµf.   

Condenser, by-pass, 800 µpl. 

Condenser, i-f trap, 22 ad.   

30-1225-18 

30-12514 

62-039403011 

62-122001011 

62-168001011 

30-1238-6 

31-6520-3 

62-115001011 

30-1221-11 

62-015409011 

31-6520-7 

30-1221-6 

30-1224-113 

30-1224-114 

76-6935-1 

30-1224-58 

62-168001021 

62-168001011 

62-122001011 

30-1238-7 

30-1221-14 

30-1221-10 

62-122001011 

30-1238-7 

Part of L527 
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R-F CHASSIS R-191 ( Cont.) 

TV TUNER, PART No. 76-8400 ( Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

J500 Socket, tuner link   Part of Con-
nector ass'y, 
tuner to i-f ( see 
Misc. "C"). 

L500, L501, Coils, tapered line   32-4432-3 

L502, and 
L503 

L504 Coil, FM trap   324550-3 

L505 to Coils, antenna tuning   Part of WS500A 
L511 incl. 
L512 Coil, r-f coupling   312-5145-22 

L513 to Coils, r•f plate tuning   Part of WS500B 
L519 incl. 
L520 to Coils, mixer grid tuning   Part of WS500C 
L526 incl. 
L527 Coil, i-f trap   32-4552-1 

L528 Coil, mixer plate   312-5151-10 

L530 Coil, filament choke   324550-1 

L531 Coil, filament choke   32-4550-11 

L532 to Coils, oscillator tuning   Part of WS500D 
L538 incl. 
PL500 Plug, tuner link   Part of Cable 

and Plug ass'y. 
(see Misc. "C") 

R508 Resistor, oscillator feed, 33,000 
ohms   66-3334340 

R510 Resistor, mixer plate feed, 10,-
000 ohms, 1 watt   66-3104540 

WS500A (F) 
and Switch, wafer, antenna   76-8410 
WS500A ( R ) 
WS500B ( F) 
and Switch, wafer, r-f plate   76-8409 
WS500B (R) 
WS500C (F) 
and Switch, wafer, mixer grid   76-8408 
WS500C (R) 

WS500D(F) 
and Switch, wafer, oscillator   76-8407 
WS500D (R) 
Z500 Tapered line ass'y.   76-8417 

MISCELLANEOUS "C" 

Description 
Service 
Part No. 

Cam and shaft, fine tuning   

Cable and plug, tuner to i-f   
Connector ass'y, tuner to i-f   

Coupling, fine tuning shaft   

Detent, ball   
"E" Washer, detent tin back of fine tuning 
cam)   

76-6936-3 
41-3754-55 

76-8521 

54-4912-2 
56-8020 

1W60980FA3 

MISCELLANEOUS "C" ( Cont.) 

Description 
Service 
Part No. 

Front panel ass'y.   

Hairpin, plunger grounding   

Hairpin, plunger-pivot lever-pin   

Pivot pin, lever   

Lever, plunger   

Plunger   

Retaining ring   

Shaft   

Shaft extension   

Shield, tube, 9-pin miniature   

Socket, tube, 9-pin miniature   

Spring. shaft   

Spring, plunger   

Spring, detent index   

Terminal pagel, antenna   

Washer, detent ( in back of fine tuning cam) 

Washer, fiber, fine tuning plunger   

Washer, spring, plunger lever   

76-8395 

56-9858 

1W42704FA3 

56-9149 

56-9148 

56-8034-1 

1W61043 

76-69144 

56-8358 

56-5629-5 

27-6203-21 

56-8023 

56-9628 

56-9158 

76-5504-2 

56-9351 

274109-13 

56-9157 

CONNECTING CABLES, PLUGS, AND SOCKETS 

Reference 
Symbol Description 

Service 
Part No. 

J100 Socket, a-c line   27-6240-3 

J101 Socket, chassis connecting   27-6274-1 

J200 Socket, video test   27-6273 

J400 Socket, volume control   27-6273 

J401 Socket, speaker   274785-2" 

J800 Socket, deflection-yoke con-
nector   27-6274-8 

PL100 Plug and line cord ass'y.   41-3865 

PL101 Plug and cable ass'y, chassis 
connecting   414146-10 

PL400 Plug and cable ass'y, volume 
control   41-4136-3 

PL401 **Plug and cable ass'y, 
speaker   See cabinet 

parts list 

PL800 Plug and cable ass'y, de-
flection 

(17" picture tube)   414086-18 
(21" picture tube)   414086-25 

Cable, high voltage   AD-2631 

Cable and socket ass'y., picture 
tube   41-3964-19 

Cable and socket ass'y., pilot 
light   27-6233-103 

NOTE: The length of this cable varies with cabinet and 
speaker size. For Service Part No. refer to cabinet 
parts list. 

UHF TUNER-ADAPTER UT22, PART No. 43-6703 

Reference 
Symbol Description 

Service 
Part No. 

Cl and C2 

C3 

C3A 
C3B 

C3C 

C3D 
C3E 
C3F 

C4 
C5 

C6 
C7 

C8 

C9 
C10 

C11 

C12 

C13 
C14 

C15 

C16 

C17 

C18 

C19 

C20 

C21 

C22 

C23 

C26 

C27 

C28 

C29 and 
C30 

C31 

CD1 

Il and 13 

12 

Li 

Conden,er. antenna input. 680 
mgf.   

Condenser, tuning: 
Shaft and rotor ass'y.   

Stator. r•f, 1.h.   

Stator, r-f. r.h  
Stator, r-f. I  h  

Stator, r-f, r.h.   
Stator ass'y., oscillator   

Stator ass'y., oscillator   
Condenser. padder ass'y.. r-f  

Condenser   

Condenser. padder ass'y., r-f. 
Condenser, mixer tank, 30 µpl. 

Condenser. temperature corn-
pen ,ating, .4 µ0.4.f.   

Condenser, oscillator trimmer 

Condenser, oscillator tank, 2.5 
med.   

Condenser, by-pass   

Condenser. grid by-pass, 500 

Condenser. feedback. 1.0 aiif. 
Condenser. heater by-pass, 500 

Condenser, plate by-pass. 500 
¡LA.   

Condenser. input coupling. 8 

Condenser, neutralizing, 680 
/Le   

Condenser, decoupling, 680 
gid•   

Condenser, cathode by-pass, 
680 j.q.cf.   

Condenser, filament by-pass, 
470 µed.   

Condenser, cathode tuning, 
680 µµf.   

Condenser, grid by-pass, 680 

Condenser, plate tuning, 1-5 
ited.   

Condenser, grid by-pass, .01 

Condenser, decoupling, 680 
Plif•   

Condenser, output coupling, 
680 

Condenser, antenna input, 100 
mgf.   

Condenser, grid tuning, 1-5 

Crystal detector, mixer circuit 

Lamps, pilot, UHF   

Lamp, pilot. VHF   

Inductor, r- f, 1.h.   

Part of panel 
filter 

76-74814 

56-9595 
56-9595-1 

56-9595 
56-9595-1 

76-7479 
76-7479 

76-7472 
Stray capaci-
tance 
76-7472 
Part of board 
ass'y.. mixer 

30-1224-109 

31.6525 

Part of tank 
ass'y., osc. 
Part of tank 
ass'y., ose. 

30-1245-3 

30-1238-2 

30.1245-3 

30-1245-3 

30-122446 

62-168001001 

62-168001001 

62.168001001 

62.147001011 

62-168001001 

62-168001001 

31-6520-10 

30-1238-2 

62-168001001 

62-168001001 

30-1225-13 

31-6520-10 

34-8026 

34-2068 

34-2068 

Part of C3A-
Stator 
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CHASSIS D-191, R-191, Code 140 

Reference 
Symbol Description 

Service 
Part No. 

L2 Inductor, r.f, r.h.   Part of C3B-
Stator 

L3 Inductor. r.f. 1.h.   Part of C3C-
Stator 

L4 Inductor, r.f, r.h.   Part of C31). 
Stator 

L5 and L6 Inductors, crystal mixer   Part of board 
ass'y., mixer 

L7 and L8 Inductors, oscillator coupling Part of board 
ass'y., mixer 

19 and LIO Inductors, oscillator   Part of board 
ass'y.. ose. 

L11 and Inductors, oscillator   76.7627 
L12 

L13 Choke, heater decoupling   32-4556-3 

L14 Choke, heater-cathoue de-
coupling   324556-4 

115 Choke. plate decoupling   32-4556-2 

L16 Coil, input tuning, primary   32-4597-7 

L17 Coil, input tuning, secondary. 32-4597-9 

L18 Coil. neutralizing   32-45974 

L19 Choke, cathode tuning   324597-5 

L22 Choke, plate decoupling   324556-2 

L23 and Coils, i-f trap   Part of panel 
L24 filter 

R2 Resistor, damping, 220 ohms . 66-1228340 

R3 Resistor, decoupling, 6800 
ohms   66.2688340 

R4 Resistor, decoupling, 220 
ohms   Part of 113 

R5 Resistor, decoupling. 10,000 
ohms   Part of 115 

R6 Resistor, cathode bias, 1000 
ohms   66-2104240 

R7 Resistor, cathode bias, 68 
ohms   66-0688340 

R8 and R9 Resistor, antenna input, 470,-
000 ohms   Part of panel 

filter 

RIO Resistor, grid loading, 8200 
ohms   66.2828340 

R11 Resistor, pilot light, 3.9 ohms 66-9398340 

R12 Resistor, B+ dropping, 10,-
000 ohms, 10 watts   33-1336-58 

R13 Resistor, a-g-c decoupling, 10,-
000 ohms   66-3108340 

R14 Resistor, bias divider, 1.5 meg-
ohms   66-5158340 

R15 Resistor. damping, 10 ohms . 66-0108340 

R16 Resistor. damping, 470 ohms. 66-1478340 

R17 Resistor, plate load. 3300 ohms 66.2338340 

R18 and Resistor, tuner disabling, 150,-
R19 000 ohms   664158340 

R20 Resistor. bias divider, 1.5 meg-
ohms   66-5158340 

R21 Resistor. pilot light. 10 ohms. 66-0108340 

Board ass'y.. mixer   76-74754 

Board ass'y., oscillator   76.7480 

Panel. filter   76-8078 

Tank ass'y.. oscillator   76.7627 

UHF TUNER-ADAPTER UT22, PART No. 43-6703 

Reference 
Symbol Description 

Service 
Part No. 

Cl and C2 Condenser, antenna input, 680 Part of panel 
eLp.f .   filter 

C3 Condenser, tuning: 

Shaft and rotor ass'y.   76-74814 

C3A Stator, r-f, 1.h  56-9595 

C3B Stator, r-f. r.h  56-9595-1 

C3C Stator, r-f, I  h  56-9595 

C3D Stator, r-f, r.h  56-9595-1 

C3E Stator ass'y., oscillator   76-7479 

C3F Stator ass'y., oscillator   76-7479 

C4 Condenser, padder ass'y, r-f. 76-7472 

C5 Condenser   Stray capaci-
tance 

C6 Condenser, padder ass'y., r-f. 76-7472 

C7 Condenser, mixer tank, 30 µIA. Part of board 
ass'y., mixer 

C8 Condenser, temperature com-
pensating, .4 p.i.tf.   30-1224-109 

C9 Condenser, oscillator trimmer 31-6525 

C10 Condenser, oscillator tank, 2 5 
gal   Part of tank 

ass'y„ ose. 

C11 Condenser, by-pass   Part of tank 
ass'y, ose. 

C12 Condenser, grid by-pass, 500 
ged   30-1245-3 

C13 Condenser, feedback, 1.0 gp.f. 30-1238-2 

C14 Condenser, heater by-pass, 500 
µµf .   30-1245-3 

C15 Condenser, plate by-pass, 500 
g ed.   30-1245-3 

C16 Condenser, input coupling, 8 
agf.   30-1224-46 

C17 Condenser, neutralizing, 680 
ad.   62-168001001 

C18 Condenser, decoupling, 680 
g ed.   62-168001001 

C19 Condenser, cathode by-pass, 
680 ad.   62-168001001 

C20 Condenser, filament by-pass, 
470 µµf.   62-147001011 

C21 Condenser, cathode tuning, 
680 ad.   62-168001001 

C22 Condenser, grid by-pass, 680 
, i.d.   62-168001001 

C23 Condenser, plate tuning, 1-5 
ged.   31-6520-10 

C26 Condenser, grid by-pass, .01 
4   30-1238-2 

C27 Condenser, decoupling, 680 
gi.Lf.   62-168001001 

C28 Condenser, output coupling, 
680 µAif.   62-168001001 

C29 and Condenser, antenna input, 100 
C30 et d.   30-1225-13 

C31 Condenser, grid tuning, 1-5 
p.a.   31-6520-10 

CDI Crystal detector, mixer circuit 34-8026 

Il and 13 Lamps. pilot, UHF   34-2068 

12 Lamp, pilot, VHF   34-2068 

Li Inductor, r-f, 1.h.   Part of C3A-
Stator 

Reference 
Symbol Description 

Service 
Part No. 

L2 Inductor, r-f, r.h.   Part of C3B-
Stator 

L3 Inductor. r-f, 1.h.   Part of C3C-
Stator 

L4 Inductor, r-f, r.h.   Part of C3D. 
Stator 

15 and L6 Inductors, crystal mixer   Part of board 
ass'y., mixer 

17 and L8 Inductors, oscillator coupling Part of board 
ass'y., mixer 

L9 and LIO Inductors, oscillator   Part of board 
ass'y., osc. 

L11 and Inductors, oscillator   76-7627 
L12 

113 Choke, heater decoupling   32-4556-3 

L14 Choke, heater-cathoae de-
coupling   3245564 

115 Choke, plate decoupling   32-4556-2 

L16 Coil, input tuning, primary   32-4597-7 

L17 Coil, input tuning, secondary. 32-4597-9 

L18 Coil. neutralizing   32-45974 

L19 Choke, cathode tuning   324597-5 

L22 Choke, plate decoupling   324556-2 

123 and Coils, i-f trap   Part of panel 
L24 filter 

R2 Resistor, damping, 220 ohms . 66-1228340 

R3 Resistor, decoupling, 6800 
ohms   66-2688340 

R4 Resistor, decoupling, 220 
ohms   Part of L13 

R5 Resistor, decoupling, 10.000 
ohms   Part of L15 

R6 Resistor, cathode bias, 1000 
ohms   66-2104240 

R7 Resistor, cathode bias, 68 
ohms   66-0688340 

R8 and R9 Resistor, antenna input, 470,-
000 ohms   Part of panel 

filter 

RIO Resistor, grid loading, 8200 
ohms   66-2828340 

R11 Resistor, pilot light, 3.9 ohms 66-9398340 

R12 Resistor, B+ dropping, 10,-
000 ohms, 10 watts   33-1336-58 

R13 Resistor, a-g-c decoupling, 10,-
000 ohms   66-3108340 

R14 Resistor, bias divider, 1.5 meg-
ohms   66-5158340 

R15 Resistor, damping, 10 ohms . 66-0108340 

R16 Resistor, damping, 470 ohms. 66-1478340 

R17 Resistor, plate load, 3300 ohms 66-2338340 

R18 and Resistor, tuner disabling, 150,-
R19 000 ohms   664158340 

R20 Resistor, bias divider, 1.5 meg-
ohms   66-5158340 

R21 Resistor. pilot light, 10 ohms. 66-0108340 

Board ass'y., mixer   76-74754 

Board ass'y„ oscillator   76-7480 

Panel, filter   76-8078 

Tank ass'y.. oscillator   76-7627 

C John F. Rider 



FREMMLIFIER SUBASSEMBLY 

UHF TUNER-ADAPTER UT21B, PART NO. 43-6592 
FOR RECEIVERS USING R-F CHASSIS 81 OR 84 

UHF Tuner-Adapter UT21B, Part No. 43-6592, pro-
vides for the reception of UHF signals on television 
channels 14 through 83. It is designed for installation 
in Philco Television Receiver models that have a model 
number beginning with "A-T," and use r-f chassis 81 
or 84. The adapter consists of a UHF converter and 
preamplifier unit, a change-over switch, adapter cables 
and plugs, a planetary tuner driving assembly, and 
mounting hardware. 

CIRCUIT DESCRIPTION 
The UHF Tuner-Adapter functions as a converter, 

and converts the signals of the UHF band to a fre-
quency selected within the VHF band. The frequency 
selected is that of either Channel 2 or Channel 3, de-
pending upon the locality in which the receiver is used. 
The incoming UHF signal is coupled through the 

antenna input line, and through two 680-14. con-
densers and a 150-ohm transmission line to the antenna 
tank of the tuner. See figure 1. The antenna tank is 
coupled to the mixer tank by means of the mutual 
coupling of L2 and L3 and the stray capacitance, C5. 
The desired signal is selected by tuning the antenna 
tank and the mixer tank to the proper frequency, and 
the signal is then coupled to the crystal mixer circuit 
by means of the mutual coupling of L4 and L5. The 
local-oscillator signal is generated by a 6AF4 tube, VI, 
and the associated circuit. The local-oscillator signal 
is coupled to the crystal mixer circuit by means of a 
300-ohm, miniature transmission line and the mutual 
coupling of L7 to L5 and L8 to 1.6. The UHF r-f sig-
nal and the oscillator signal are mixed in the crystal 
mixer circuit, producing a radio-frequency signal 
within range of the VHF tuner when the tuner is set 
to either Channel 2 or Channel 3. This signal is fed 
into a preamplifier, which amplifies it, and it is then 
fed into the VHF tuner through a twin-wire lead. In 
the VHF tuner, the signal is converted to the inter-
mediate frequency of the television receiver. In VHF 
operation, a 150,000-ohm resistor is placed in series 
with the UHF oscillator plate, which makes this oscil-
lator inoperative. 
The purpose of using two r-f tanks in the UHF 

tuner is to readily admit the r-f signals, and, at the 
same time, prevent the UHF i-f and oscillator signals 
from feeding back into the antenna and causing inter-
ference with other receivers. 

CHANGE-OVER SWITCH 
The change-over switch supplied with the Tuner-

Adapter is used to switch from VHF to UHF, and 
vice versa. It is installed on the back of the VHF 
tuner, and is operated by an actuator mounted on the 
VHF tuner shaft. When the VHF Channel Selector is 
turned to the position fo- UHF operation, the switch 

NIP CONVERTER SUBASSEMBLY 
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Figure 1. 

connects the antenna ro the UHF tuner, turns off the 
VHF pilot light, turns on the UHF pointer pilot light, 
and connects the output of the UHF tuner to the an-
tenna input of the VHF tuner. When the VHF Chan-
nel Selector is turned to any VHF position, the, switch 
connects the antenna to the VHF tuner, turns off the 
UHF pointer pilot light, turns on the VHF pilot tight, 
and places a 150,000-ohm resistor in series with the 
UHF oscillator plate, as explained above. 

PLANETARY DRIVE 
The UHF tuner is tuned by means of a 3-gang tun-

ing condenser, which is driven through a specially de-
signed planetary drive. The planetary drive is so con-
structed that fine tuning and coarse tuning can be ac-
complished with a single control knob. The tuning 
shaft is coupled to the driving shaft through three: 
balls, which form a planetary drive that produces slow 
rotation for fine tuning. See figure 2. After rotating 
180 degrees with the tuning shaft, a pin engages the 
driving shaft, and the two shafts are direct-coupled, 

UHF Tuner-Adapter UT21B, Part No. 
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43-6592, Schematic Diagram 

for coarse tuning. To re-engage the planetary drive 
for fine tuning, it is only necessary to reverse the di-
rection of the rotation. The dial pointer is connected 
to the tuning gang through a cord drive, and indicates 
the channel number to which the tuner is tuned. 

BEAM-OF-LIGHT POINTER 
The beam-of-light pointer consists of a pilot:light-

socket assembly, a small light box, a focusing lens, and 
a mechanical assembly which moves the unit as the 
tuning shaft is rotated. The lamp, light box, and lens 
project a beam of light on the dial scale, and the 
mechanical assembly moves this beam across the scale. 
The pointer drive cord connects the pointer assembly 
to the tuning shaft. 

ALIGNMENT AND REPAIRS 
The frequencies at which the Tuner-Adapter oper 

TEST 
C25 FOWIT C26 

PLAIN LEAD 

PILOT 
LAMP 

12 

TO WIF TIMER INPUT 

TO ANTENNA 

PILOT 
LAIN (Of) 

ates are extremely high; therefore, it is necessary that 
the utmost care be taken to safeguard against upset-
ting the delicate adjustments of the tuner, it is recom-
mended that the serviceman make only minor repairs 
to the tuner, such as replacement of the tube or crystal 
and the wiring of external leads. The Tuner-Adapter 
should be returned to the factory fcr alignment and 
major repairs, unless the serviceman is pir petty 
equipped to perform these jobs. In general, a good 
rule to follow is not to remove the cover of the Tuner-
Adapter. 

NOTE: Replacing the tube with a new one 
may detune the tuner. If this occurs, a num-
ber of tubes should be tried, until the most 
satisfactory substitute for the original is 
found. 
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MODEL UT21B, Converter 
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Figure 2. Planetary Drive Assembly, Exploded View, 

INSTALLATION INSTRUCTIONS 
To install the Tuner-Adapter on the r-f chassis, pro-

ceed as follows: 

1. Remove the cabinet back and r-f chassis from the 
cabinet. Then remove the nameplate on the control 
panel by pushing it out from inside the cabinet. 

2. Insert the dial scale and bezel assembly into the 
hole provided in the cabinet. The four studs should 
be passed through the four holes provided. Fasten the 
assembly in place with the washers and small palnuts 
provided. 

3. Remove the tuner assembly from the mounting 
board with which it is was shipped. Keep the screws 
for mounting the tuner in the cabinet. 

4. Place the spacers on the mounting studs, and use 
the studs to attach the bracket and socket assembly 
to the rear of the VHF tuner on the r-f chassis, as 
shown in figure 4. 

5. Place the switch-actuator assembly on the shaft 
extending from the rear of the VHF tuner so that the 
switch-actuator stud points away from the tuner. See 
figure 4. 

6. Place the switch assembly on the mounting 

TP2-3285 

Showing Mechanical Construction ( Both Tuner-Adapters) 

studs, and fasten it in place with the fiber washers, lock 
washers, and nuts provided. See figure 4. 

7. The UHF tuner is designed to convert the UHF 
signals to the frequency of Channel 2 or Channel 3. If 
a VHF station is available on Channel 2 in the area 
where the receiver is to be used, set the switch actuator 
to operate the switch on Channel 3. If a station is 
available on Channel 3, set the actuator to throw the 
switch on Channel 2. Fasten the actuator in place, 
and check the operation of the actuator stud and the 
switch, to see that the switch is thrown properly. 

8. Remove the bulb and shield from the pilot-light 
assembly on the r-f chassis, and place them in the empty 
socket of the UHF tuner assembly. Tape up the old 
socket of the r-f chassis with the tape provided. 

9. Remove the audio output tube ( 6K6GT in r-f 
chassis 81, or 6L6GA in r-f chassis 84), plug the octal 

adapter into the tube socket, and place the tube in the 
adapter socket. The octal adapter is wired to the 
switch. 

10. Remove the antenna lead from the VHF tuner, 
and solder the short lead from the UHF-VHF change-
over switch to the VHF tuner antenna terminals from 
which the antenna lead was removed. See figure 4. 
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Figure 3. Drive-Cord Stringing Arrangement 

11. Fasten the dress lug to the chassis with the 
screw provided ( see figure 5); then dress the leads un-
der the lug. 

12. Install the r-f chassis in the cabi, t, and insert 
the pilot-light socket into the pilot-light clip. Fasten 
the r-f chassis with the original bolts. Place the orig-
inal knobs on their shafts. 

13. Place the UHF tuner in the cabinet, between 
the r-f and deflection chassis, and fasten the UHF tuner 

to the chassis shelf with the .three screws removed in 
step 3. It is important that these screws be tightened 
securely, to hold the UHF tuner in place on the chassis 
shelf. 

14. Plug the 5-pin plug of the UHF tuner into the 
5-pin socket on the bracket installed in step 4. Fasten 
the lead with the clip over the pin located near the 
5-pin socket. Dress the leads as shown in figure 5. 

(Both Tuner-Adapters) 
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Figure 4. Change-Over Switch Mounting Details ( Tuner-
Adapter Part No. 43-6592) 
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Figure 5. Lead Dress and Tuner Mounting Details ( Tuner-Adapter Part No. 43-6592) 
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Figure 6. Antenna-Lead Holder ( Both Tuner-Adapters) 

TP2-3282 

15. Place the knob provided on the UHF tuner 
shaft, and set the tuning shaft in the extreme counter-

clockwise position. Turn the receiver on, and set the 
VHF Channel Selector to UHF. From the back of the 
cabinet, observe the position of the beam-of-light 
rointer on the back of the scale. If the light beam 
does not fall on the index mark, turn the receiver off 
and loosen the locking screw on the pointer. See fig-
ure 5. Move the pointer assembly slightly in the re-
quired direction. Again turn the receiver on and 
observe the position of the light-beam pointer. If 
necessary, repeat the adjustment until the pointer falls 
on the index mark; then fasten the locking screw. 

16. Replace the fishpaper antenna-lead holder with 
the new holder provided. Fasten the new holder with 
the two nails provided, and then pass the twin-wire 
leads through the holes as indicated in figure 6. 

TP2-3170 

Figure 7. Antenna-Lead C tions, Common Built-in 
Antenna ( Both Tuner-Adapters) 

17. Fasten the antenna terminal board provided as 
shown in figures 7 through 11. Replace the cabinet 
back, and make the connections illustrated for the type 
of antenna installation being used. 

18. Paste the label provided over the outside-an-
tenna instructions on the cabinet back. 

REPLACING AND ADJUSTING 

BEAM-OF-LIGHT POINTER PILOT LAMP 
When the beam-of-light pointer pilot lamp is re-

placed, or if the assembly is disturbed, the pointer as-
sembly must be refocused. To refocus the assembly, 
follow the procedure given under the above heading 
in the section on UHF Tuner-Adapter UT20A, Part 
No. 43-6591. 

FROM COMMON 
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BUILT-IN 
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UHF TUNER 

YELLOW 
DOT 

TP2-3172 

Figure 8. Antenna-Lead C tions, Common External 
Antenna ( Both Tuner-Adapters) 
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Figure 9. Antenna-Lead C tions, Separate External 
Antennas ( Both Tuner-Adapters) 

Figure 10. Antenna-Lead C 
External Ant  
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  ions, VHF Built- In and UHF 
(Both Tuner-Adapters) 

TP2-3173 

Figure 11. Antenna-Lead Connections, VHF External and UHF 
Built- In Antennas ( Both Tuner-Adapters) 
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TP2-3175 

Figure 12. Oscillator and Mixer Board Layouts ( Both Tuner-
Adapters) 

TP2-3179 

Figure 13. Base View of Tuner-Adapter UT21B, Part No. 
43-6592, P eamplifier Assembly 
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TUNING 
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Figure 15. Top View and Base View of Tuner-Adapter UT21B, 
Part No. 43-6592, With Board Assemblies 

TP2-3181 

Figure 14. Side View and Base View of Tuner-Adapter UT21B, Part No. 
43-6592, Without Board Assemblies 

UHF TUNER-ADAPTER UT20A, PART NO. 43-6591, 
FOR RECEIVERS USING R-F CHASSIS 91A, 94A, OR 97 

UHF Tuner-Adapter UT20A, Part No. 43-6591, pro-
vides for the reception of UHF signals on television 
channels 14 through 83. It is designed for installation 
in Philco High-Fidelity Television Receivers using r-f 
chassis 91A or 94A. The Tuner-Adapter may also be 
used in receivers using r-f chassis 97, if it is used in 
conjunction with Extension Kit, Part No. 43-6593. 
The Tuner-Adapter consists of a UHF tunet, a 

change-over switch, adapter cables and plugs, a plane-
tary tuner driving assembly, and mounting hardware. 

CIRCUIT DESCRIPT:ON 
The UHF tuner converts the UHF signals to the in-

refmediate frequency of the r-f chassis. 
The incoming UHF signal is coupled through the 

antenna input line, and through two i-f traps, two 
680-1.4. condensers, and a 150-ohm transmission line 
to the antenna tank of the tuner. See figure 16. The 
antenna tank is coupled to the mixer tank by means 
of the mutual coupling of L2 and L3 and the stray 
capacitance, C5. The desired signal is selected by tun-
ing the antenna tank and the mixer tank to the correct 
frequency, and the signal is then coupled to the crystal 
mixer circuit by means of the mutual coupling of L4 
and L5. The local-oscillator signal is generated by a 
6AF4 tube, VI, and the associated circuit. The oscil-
lator signal is coupled to the crystal mixer circuit by a 
300-ohm, miniature transmission line and the mutual 
coupling of L7 to L5 and L8 to L6. The r-f signal and 
the oscillator signal are mixed in the crystal mixer cir-
cuit to produce a 45.75-mc. video-carrier intermediate. 
frequency signal. This signal is coupled to the VHF 
tuner through L18, a coaxial cable, and J500 on the 
VHF tuner. In UHF operation, the local oscillator of 
the VHF tuner is inoperative, and the r-f amplifier and 
mixer tubes of the VHF tuner operate as i-f amplifiers. 
The two tanks of the UHF tuner, the antenna tank 

and the mixer tank, are used to prevent the i-f and 
oscillator signals from feeding back to the antenna and 
interfering with other receivers. The two tanks pass 
incoming signals readily, but do not pass the i-f or 
oscillator signal. 

CHANGE-OVER SWITCH 
The change-over switch supplied with the Tuner-

Adapter is used to switch from VHF to UHF, and 
vice versa. It is installed on the back of the VHF 
tuner, and is operated by an actuator mounted on the 
VHF tuner shaft. When the Channel Selector of the 
VHF tuner is turned to the UHF position, the change-
over switch makes proper connections for UHF op-
eration. In this position, the switch places a 150,000-
ohm resistor in series with the VHF mixer plate, which 
drops the voltage on the plate of the tube. ( In the 
UHF position, the VHF Channel Selector places extra 

inductances in the VHF r-f and mixer circuits, permit-
ting them to operate as i-f amplifiers, and it also shunts 
the VHF oscillator grid circuit with a 10-ohm resistor, 
putting the oscillator out of operation.) The change-
over switch also turns off the VHF pilot light, turns 
on the UHF pointer pilot light, and connects the an-
tenna to the UHF tuner. 
When the VHF Channel Selector is turned to any 

VHF position, the change-over switch places a 150,000-
ohm resistor in series with the UHF local-oscillator 
plate circuit, which drops the voltage applied to the 
plate, and puts the oscillator out of operation. The 
switch also turns on the VHF pilot light, turns off the 
UHF pointer pilot light, and connects the antenna to 
the VHF tuner. 

PLANETARY DRIVE 
The UHF tuner is tuned by means of a 3-gang tun-

ing condenser, which is driven through a specially de-
signed planetary drive. The planetary drive is so con-
structed that fine tuning and coarse tuning can be ac-
complished with a single control knob. The tuning 
shaft is coupled to the driving shaft through three 
balls, which form a planetary drive that produces slow 
rotation for fine tuning. See figure 2. After rotating 
180 degrees with the tuning shaft, a pin engages the 
driving shaft, and the two shafts are direct-coupled, for 
coarse tuning. To re-engage the planetary drive for 
fine tuning, it is only necessary to reverse the direction 
of rotation. The dial pointer is connected to the tun-
ing gang through a cord drive, and indicates the chan-

nel number to which the tuner is tuned. 

BEAM-OF-LIGHT POINTER 
The beam-of- light pointer consists of a pilot light 

and socket assembly, a small light box, a focusing lens, 

and a mechanical assembly which moves the unit as the 
tuning shaft is rotated. The lamp, light box, and lens 
project a beam of light on the dial scale, and the 
mechanical assembly moves this beam across the scale. 
The pointer drive cord connects the pointer assembly 

to the tuning shaft. 

ALIGNMENT AND REPAIRS 
The frequencies at which the Tuner-Adapter oper-

ates are extremely high; therefore, it is necessary that 

the utmost care be taken to safeguard against upset-
ting the delicate adjustments of the tuner. It is recom-
mended that the serviceman make only minor repairs 
to the tuner, such as replacement of the tube or crystal 

and the wiring of external leads. The Tuner-Adapter 
should be returned to the factory for alignment and 

major repairs, unless the serviceman is properly 
equipped to perform these jobs. In general, a good 
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Figure 17. Change-Over Switch Mounting Details ( Tuner-Adapter Part No. 43-6591) 

rule to follow is not to remove the cover of the Tuner-
Adapter. 

NOTE: Replacing the tube with a new one 
may detune the tuner. If this occurs, a num-
ber of tubes should be tried, until the most 
satisfactory substitute for the original is 
found. 

INSTALLATION INSTRUCTIONS 

UHF Tuner-Adapter UT20A, Part No. 43-6591, is 
designed for installation in Philco High Fidelity TV-90 
Television Receivers using r-f chassis 91A or 94A; with 
Extension Kit, Part No. 43-6593, this Tuner-Adapter 
may also be used in Television Receivers using r-f 
chassis 97. To install the UHF Tuner-Adapter on the 
r-f chassis, proceed as follows: 

1. Remove the cabinet back and r-f chassis from 
the cabinet; then remove the nameplate on the control 
panel by pushing it out from inside the cabinet. 

2. Insert the dial scale and bezel assembly into the 
hole provided in the cabinet. The four studs should 

be passed through the four holes provided. Fasten 
the assembly in place with the clips provided. 

3. Remove the tuner assembly from the mounting 
board with which it was shipped. Keep the three 
screws for mounting the tuner in the cabinet. 

4. Place the spacers on the mounting studs, and use 
the studs to attach the bracket and socket assembly to 
the rear of the VHF tuner on the r-f chassis. See fig-
ure 17. 

5. Place the switch-actuator assembly on the shaft 
extending from the rear of the VHF tuner so that the 
switch-actuator stud points away from the tuner. See 
figure 17. 

6. Place the switch assembly on the two mounting 
studs, and fasten it in place with the fiber washers, 
lock washers, and nuts provided. See figure 17. 

7. Put the VHF Channel Selector in the Channel 2 
position. Rotate the switch actuator on the tuner 
shaft until the actuater touches the fiber cam on the 
changeover switch. Fasten the switch actuator in this 
position. Rotate the Channel Selector to the UHF 
position. Check the switch operation, to make sure 
that the switch is thrown properly. Rotate the Chan-
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Figure 18. Lead Dress and Tuner Mounting Details ( Tuner-Adapter Part No. 43-6591) 

nel Selector to Channel 13 position, and check the 
switch operation, to make sure that the switch is not 
thrown in this position. Lubricate the switch-actuator 
stud and switch cam with cup grease. 

8. Remove the bulb and shield from the pilot-light 
assembly on the r-f chassis, and place them in the 
pilot-light socket of the UHF tuner assembly. Remove 
the pilot-light socket and cable assembly from the r-f 
chassis. ( The socket and cable assembly may be dis-
carded, as it is no longer required.)* Insert the 4-pin 
plug from the switch into the 4-pin pilot-light socket 
on the r-f chassis. See figure 17. 

9. Remove the antenna lead from the VHF tuner, 
and solder the short lead from the UHF-VHF change-
over switch to the VHF tuner terminals from which 

the antenna lead was removed. 

10. Install the chassis in the cabinet, and insert the 

pilot-light socket into the pilot-light clip. Fasten the 
r-f chassis with the original mounting bolts. Place the 
original knobs on their shafts. 

TP2-3281 

11. Place the UHF tuner in the cabinet, between 
the r-f and deflection chassis, and fasten the UHF tuner 
to the chassis shelf with the three screws removed in 
step 3. It is important that these screws be tightened 
securely, to hold the UHF tuner in place on the chassis 
shelf. 

12. Insert the coaxial cable into the jack on the 
VHF tuner. See figure 18. 

13. Insert the 4-pin plug of the UHF tuner into 
the 4-pin socket on the bracket installed in step 4. 
Dress the leads as shown in figure 18. 

14. Place the knob provided on the UHF tuner 
shaft, and set the tuning shaft in the counterclockwise 
position. Turn the receiver on, and, from the back 
of the cabinet, observe the position of the beam-of-
light pointer on the dial scale. If the light beam does 
not fall on the scale index mark on the back of the 
scale, turn the receiver off and loosen the locking 
screw on the pointer. See figure 18. Move the pointer 

assembly slightly in the required direction. Again 
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Figure 19. Side View and Base View of Tuner-Adapter UT20A, Part No. 43-6591, Without Board Assemblies 

turn on the receiver and observe the position of the 
light-beam pointer. If necessary, repeat the adjust-
ment until the pointer falls on the index mark; then 
fasten the locking screw. 

15. Replace the fishpaper antenna-lead holder with 
the new holder provided. Fasten the new holder with 
the two nails provided, and then pass the twin-wire 
leads through the holes as shown in figure 6. 

16. Fasten the antenna terminal board provided as 
shown in figures 7 through 11. Replace the cabinet 
back, and make the connections illustrated for the 
type of antenna installation being used. 

17. Paste the label provided over the outside-
antenna instructions on the cabinet back. 

INSTALLATION INSTRUCTIONS FOR 

EXTENSION CABLE PART NO. 43-6593 
Extension Cable Part No. 43-6593 is designed to 

provide for installation of UHF Tuner-Adapter 
UT20A, Part No. 43-6591, in Philco Television Re-
ceivers using r-f chassis 97. To install the extension 

cable with the Tuner-Adapter, follow the instructions 
supplied with the Tuner-Adapter, except for step 12. 
Change step 12 to read as follows: 

Insert the coaxial cable from the UHF tuner into the 
jack on the end of the extension cable. Insert the ex-
tension cable into the jack on the VHF tuner. 

REPLACING AND ADJUSTING 

BEAM-OF-LIGHT POINTER PILOT LAMP 
When the beam-of-light pointer pilot lamp is re-

placed, or if the assembly is disturbed, the pointer as-

sembly must be refocused. To refocus the assembly, 
proceed as follows: 
• 1. Remove the pointer locking screw, and remove 

the pilot *light and lens assembly from the tuner by 

sliding the assembly forward. 
2. Disconnect the two wires of the pilot-light socket 

at the terminal board on the side of the tuner: 
3. Remove the cement that holds the pilot-light 

socket in position; then place the assembly in a focus-

ing jig such as that shown in figure 21. This jig may 
be constructed from heavy-gauge sheet metal. Con-
nect the two leads from the socket to a 6.3-volt source. 

NOTE: If the pilot lamp requires replace-
ment, it must be replaced with one having a 
straight-wire type of filament. If the filament 
is of coiled wire, proper focus cannot be 

obtained. 
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Figure 20. Top View and Base View of Tuner-Adapter UT20A, Part No. 43-6591. With Board Assemblies 
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PARTS LIST 

UHF TUNER-ADAPTER PART NO. 43-6592 

Rej eren-ce 
Symbol 

Description Service 
Part No. 

Cl and 
C2 
C3 Condenser, tuning: 

Shaft and rotor ass'y.   76-7481-3 
C3A Stator, r- f, 1.h.   56-9595 
C3B Stator, r- f, r.h.  569595-1 
C3C Stator, r-f, I.h.   56-9595 
C3D Stator, r-f, r.h.   56-9595-1 
C3E Stator ass'y., oscillator  76-7479 
C3F Stator ass'y., oscillator   76-7479 

C4 Condenser, padder ass'y., r-f   76-7472 
C5 Condenser  Stray capacitance 
C6 Condenser, padder ass'y., r-f 76-7472 
C7 Condenser, mixer tank, 

15 Atuf.    Part of Board ass'y., 
mixer 

C8 Condenser, temperature compensating, 
.4 ef. 30-1224-109 

C9 Condenser, oscillator trimmer  31-6525 
C10 Condenser, oscillator tank, 11 ggf. Part of Tank 

ass'y., osc. 
C11 Condenser, by-pass Part of Tank ass'y., osc. 
C12 Condenser, grid by-pass, 1000 ,uilf. 30-1245-1 
C13 Condenser, output tuning, 2-8 i,.if. 31-6527 
C14 Condenser, heater by-pass, 1000 gµf. 30-1245-1 
C15 Condenser, plate by-pass, 1000 /Id. 30-1245-1 
C16 Condenser, input coupling, 8 .ti.if. 30-1224-46 
C17 Condenser, neutralizing, 470 ,a. 62-147001011 
C18 Condenser, decoupling, 470 p.d. 62-147001011 
C19 Condenser, cathode by-pass, 470 

lip.f. 62-147001011 
C20 Condenser, filament by-pass, 470 

miLf. 62-147001011 
C21 Condenser, cathode tuning, 470 

MILL 62-147001011 
Condenser, grid by-pass, 470 r.q.,f. 62-147001011 
Condenser, plate tuning, 2-6 gd. 31-6520-4 
Condenser, plate tuning, 2.2 ,agf. 30-1221-6 
Condenser, output tuning, 15 mgf. 62-015409011 

Condenser, antenna input, 680 rhpf. Part of 
Panel, filter 

Crystal detector, mixer circuit 
Lamp, pilot, UHF 
Lamp, pilot, VHF 
Inductor, r- f, 1.h. 
Inductor, r- f, r.h. 
Inductor, r- f, I.h. 
Inductor, r- f, r.h. 
Inductors, crystal mixer 

Inductors, oscillator coupling 

Inductors, oscillator 

Inductors, oscillator 

Choke, heater decoupling 
Choke, heater-cathode decoupling 
Choke, plate decoupling 
Coil, input tuning primary 
Coil, input tuning secondary 
Coil, neutralizing 
Choke, cathode tuning 
Coil, primary   
Coil, secondary   
Resistor, damping, 330 ohms 
Resistor, damping, 150 ohms 
Resistor, decoupling, 8200 ohms 
Resistor, decoupling, 47 ohms 
Resistor, decoupling, 10.000 ohms 
Resistor, parasitic damping, 15 ohms 66-0158340 
Resistor, cathode bias, 120 ohms 66-1128340 

34-8024 
34-2064 
34-2068 

Part of C3A Stator 
Part of C3B Stator 
Part of C3C Stator 
Part of C3D Stator 

Part of Board 
ass'y., mixer 

Part of Board 
ass'y., mixer 

Part of Board 
ass'y., osc. 

Part of Tank 
ass'y., osc. 
32-4556 

32-4550-6 
32-4556-2 

32-4359-14 
32-4578 

32-4551-2 
32-4548-13 
Part of Ti 
Part of TI 

62-1338340 
62-1158340 
62-2828340 
Part of L13 
Part of L15 

Reference 
Symbol 

Description Service 
Part No. 

R8 Resistor, grid leak, 100,000 ohms 66-4108340 
R9 Resistor, plate damping, 1500 ohms 66-2158340 
R10 Resistor, plate decoupling, 330 ohms 66-1338340 
R 1 1 Resistor, output damping, 1000 ohms 66-2108340 
R12 Resistor, B-}--• dropping, 10,000 ohms, 

10 watts  33-1336-58 
R13 Resistor, filament dropping, 10 ohms 66-0108340 
R14 Resistor, B1-- dropping, 150,000 

ohms  66-4158340 
R15 and Resistor, damping, 470 ohms  66-1478340 
R16 
R17 Resistor, pilot lamp, 3.9 ohms 66-9898340 
TI Transformer, i-f output  32-4575 

Board ass'y., mixer  76-7475-3 
Board ass'y., oscillator   76-7480 
Panel, filter  76-8078-1 
Tank ass'y., oscillator  76-7473 
Padder ass'y., oscillator  76-7564 

MISCELLANEOUS 
ELECTRICAL PARTS 

Description Service 
Part No. 

Cable ass'y., pilot light  27-6233-50 
Padder ass'y. ( L11 and L12 tuning adjustment) 76-8193 
Panel, antenna, UHF  76-7097 
Switch  42-1996-1 

MECHANICAL PARTS 

Beam-of-light pointer assembly: 
Housing, lamp   28-9251 
Lens   54-8908 
Speed nut, pointer assembly   1W56958 
Screw, pointer adjusting  1W12492FA3 
Pivot, threaded  28-9 76 

Planetary assembly: 
Bracket  76-8303 
Ball, 1/2 " 5W2017 
Ball, %" 56-8020 
Bali, 1. 2" 56-8020-1 
Block, spring 28-9175 
Ring, retaining 1W60982FE7 
Shaft, inner end 28-9176 
Shaft, outer 28-9069-1 
Shaft and pin ass'y., inner 76-8300 
Screw, adjusting   28-9094 
Spring 28-9174 

Shaft and rotor assembly, mounting: 
Ball, bearing ( 10)    W2510-5 
Bearing, front ... 56-9593 
Bearing, rear  56-9609 
Nut, front bearing 56-9594 
Nut, rear bearing 56-9599 
Nut, insert W1679-1FA3 
Spring, center ( 2) 56-9590 
Spring, end ( 2) 56-9591 

Switch mounting: 
Actuator assembly 
Collar stud ( 2) 
Lock washer ( 2) 
Nut, # 8, special ( 2) 
Spacer, 3/8" ( 2) 
Washer, fiber ( 2) 

76-8189 
28-9126-1 

1W24515FA1 
1W2050C,F.43 
1W29158FA'-

27-4109-29 

L
8
-
?
L
 3
9
V
d
 A
l
 O
D
1
 

e John F. Rider MODEL UT20A, UT21B, Converters 



MODELS UT20A, UT2113, Converters 

SUPPORTING  
JIG 

PILOT LIGHT, 
LENS AND   
SL IDE ASS.Y 

  , 3 I/8" 

PIVOT 

FOCUSING 
SCREEN 

APERTURE 
PLATE 

3 

N BEAM OF LIGHT / 
MUST FOCUS OVER 

THIS RANGE 

Figure 21. Beam-of-Light Pointer Focusing Jig 

Description Service 
Part No. 

Dial scale and bezel assembly  76-8293 
Grommet, feed-through  27-4707 
Knob  76-8293 
Pulley ( 3)  12W29747. 
Pulley  12W29743 
Pulley, tuner shaft  28-9090 
Screw ( 3)  1W32696FA3 
Shield, tube, preamplifier  56-5629-5 
Shield, tube, oscillator  56-5629-9 
Socket, 9-pin miniature  27-6203-21 
Spacer ( 3)  54-8912 
Spring, pointer drive  28-9262 

TP2-3286 

Description Service 
Part No. 

Spring, drive cord ( 2)  28-9088 
Stud   28-9258 
Stud ( 2)  28-9258-1 
Stud, trimount ( 6)  W2235-7FA9 
Washer  1W52005FA3 

Assemblies: 
Tuner, preamplifier, and planetary ass'y.  76-8222-2 
Preamplifier assembly  76-8109 
Planetary and bracket assembly  76-8302 
Top plate and pulley assembly  76-8297 
Lamp and lamp slide assembly  76-8299 

UHF TUNER-ADAPTER PART  NO. 43-6591 
MISCELLANEOUS 
ELECTRICAL PARTS 

Rej erence 
Symbol 

Description 

Cl and 
C2 
C3 

C3A 
C3B 
C3C 
C3D 
C3E 
C3F 

C4 
C5 
C6 
C7 

C8 

C9 
CIO 

C11 

C12 
C13 

C14 
C15 
C16 and 
C17 
CD1 
Ii 
12 
LI 
L2 
L3 
L4 
L5 

L6 

L7 

L8 

L9 

LIO 

LI 1 
L12 

113 
L14 
L15 
L16 and 
L17 
L18 
RI 
R2 
R3 
R4 

R5 

R6 and 
R7 
R8 and 
R9 
R10 
R11 

R12 

Service 
Fart No. 

Condenser, antenna coupling, 
680 i.ip.f.   Part of Panel, filter 

Condenser, tuning: 
Shaft and rotor ass'y. 76-7481-2 
Stator, r-f, 1.h. 56-9595 
Stator, r-f, r.h.  56-9595-1 
Stator, r-f, I.h. 56-9595 
Stator, r-f, r.h.   56-9595-
Stator, ass'y., oscillator 76-7479 
Stator, ass'y., oscillator 76-7479 

Condenser, padder ass'y., r-f 76-7472 
Condenser Stray capacitance 
Condenser, padder ass'y., r-f 76-7472 
Condenser, crystal, mixer tank, 

30 metf• Part of Board ass'y.. mixer 
Condenser, temperature compensaling, 

.4 il/2f. 30-1224-109 
Condenser, oscillator trimmer 31-6525 
Condenser, oscillator tank, 2.5 aa. Part of Tank 

am'y., OSC. 
Condenser, by-pass  Part of Tank 

ass'y., OSC. 
Condenser, grid by-pass, 1000 ¡id. 30-1245-1 
Condenser, temperature compensating, 

1.0 ezed.  30-1224-107 
Condenser, filament by-pass, 1000 gp.f. 30-124'5,1 
Condenser, plate by-pass, 1000 ststf. 30-1245-1 
Condenser, 45.75-mc. i-f trap Part of Panel, 

filter 
Crystal detector 34-8024 
Lamp, pilot, UHF   34-20154 
Lamp, pilot, VHF 34-2068 
Inductor. r-f, I.h. Part of CM Stator 
Inductor, r-f, r.h. Part of C3B Stator 
Inductor, r- f, I.h. Part of C3C Stator 
Inductor, r-f, r.h. Part of C3D Stator 
Inductor, crystal mixer Part of Board ass'y., 

mixer 
Part of Board ass'y., 

mixer 
Part of Board 

ass'y., mixer 
Part of Board 

ass'y., mixer 
Part of Board 

ass'y., OSC 
Part of Board 

Inductor, crystal mixer 

Inductor, oscillator coupling 

Inductor, oscillator coupling 

Inductor, oscillator coupling 

Inductor, oscillator coupling 
ass'y., OSC. 

Inductor, oscillator Part of Tank ass'y., OSC. 
Inductor, oscillator Part of Tank ass'y.. ose. 

Choke, r-f, heater decoupling  32-4556-3 
Choke, r-f., cathode decoupling  32-4556-4 
Choke, r-f, plate decoupling  32-4556-2 
Coils, 45.75-mc. i-f trap  Part of Panel, filter 

Coil, i-f output   32-4558 
Resistor, damping, 330 ohms  66-1338340 
Resistor, damping, 220 ohms  66-1228340 
Resistor, grid decoupling, 8200 ohms 66-2828340 
Resistor, filament decoupling, 

220 ohms Part of L13 
Resistor, plate decoupling, 

10,000 ohms  Part of L15 
Resistor, damping, 470 ohms 66-1478340 

Resistor, B+ dropping, 150,000 
ohms   66-4158340 

Resistor, filament dropping, 10 ohms 66-0108340 
Resistor, cathode decoupling, 

1000 ohms   Part of L14 
Resistor, B+ dropping, 10,000 

ohms, 10 watts   33-1336-58 
Board ass'y., mixer 76-74744 
Board ass'y., oscillator 76-7030 
Panel, filter, i-f trap   76-80Z8 
Tank ass'y., oscillator 76-7627 _._ 

Description Service 
Part No. 

Adapter cable and pilot-light assembly   41-4171-1 
Connector, twin-wire lead   54-5181 
Padder, ose. ( LI 1 and L12 tuning adjustment) 76-8193 
Panel, antenna, UHF  76-7097 
Plug, i-f cable 56-2027-3 
Switch 42-1096 

MECHANICAL PARTS 
Tuner-shaft mounting: 

Ball, bearing ( 10) W2510-5 
Bearing, front 56-9593 
Bearing, rear 56-9609 
Nut, front bearing 56-9594 
Nut, rear bearing 56-9599 
Spring center ( 2) 56-9590 
Spring, end ( 2) 56-9591 

Switch mounting: 
Switch-actuator ass'y.  76-8189 
Collar stud ( 2) 28-9126-1 
Lock washer ( 2) 1W24515FAI 
Nut, # 8, special ( 2) 1W20506FA3 
Spacer, 1/8" ( 2)   1W29158FA3 
Washer, fiber ( 2)  27-4109-29 

Planetary assembly: 
Ball, W   5W2017 
Ball, M6" 56-8020 
Ball, % 2" (3)   56-8020-1 
Bracket assembly 76-8303 
Ring, retaining, shaft   1W60982FE7 
Screw, adjusting  28-9094 
Shaft, inner end  28-9176 
Shaft, outer   28-9069-1 
Shaft and pin ass'y., inner  76-8300 
Spring  28-9174 

Block, spring,  28-9175 
Beam-of-light pointer assembly: 

Housing, lamp 28-9251 

Lamp and lamp slide assembly  76-8299 
Lens, lamp assembly   54-8908 
Pivot, threaded 28-9276 
Screw, pointer adjusting   1W12492FA3 

Dial scale and bezel assembly  76-8293 
Grommet, feed through   27-4707 
Knob     76-8292 
Pulley, tuner shaft  28-9090 
Shield, tube  56-5629-9 
Spring, drive cord ( 2)  28-9088 
Spring, drive cord  28-9262 
Tuner, and planetary ass'y., complete  76-7595-1 
Planetary and bracket assembly  76-8302 
Pulley ( 3)  12W29747 
Pulley   28-9285 
Stud ( 2) 28-9258-1 
Stud  28-9258 
Top plate and pulley assembly   76-8297 
Screw ( 3)   1W32696FA3 
Spacer ( 3)  28-8912 
Washer  1W52005FA3 
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Model 17T 261 DE 
"Ainsworth" 

Walnut, Mahogany, Blonde 

Model 17T250DE 
"Brett" 

Walnut, Mahogany 
Shown on Base INDEX 
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GENERAL DESCRIPTION 

Models 17T250DE and 17T261DE are deluxe " 17 inch" tele-
vision receivers. The receivers are identical except for cabi-
nets, and speakers. 

Features of the television unit are: full twelve channel 
coverage; "totem" r-f amplifier; intercarrier FM sound system; 
ratio detector; 40 mc picture i-f; improved picture brilliance; 

pulsed picture A-G-C; A-F-C horizontal hold; stabilized vertical 
hold; compensated video gain control; noise saturation cir-
cuits; improved sync separator and clipper; four mc, band 
width for picture channel and reduced hazard high voltage 
supply. An auxiliary audio input jack is provided to permit 
the use of an external record playing attachment. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 146 square inches on a 17QP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 

All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

Picture I-F Carrier Frequency 45.75 mc. 

Sound I-F Carrier Frequency 41.25 mc. and 4.5 mc. 

VIDEO RESPONSE To 4 mc. 

SWEEP DEFLECTION Magnetic 

FOCUS  Magnetic 

POWER SUPPLY RATING 

KCS74  115 volts, 60 cycles, 190 watts 

AUDIO POWER OUTPUT RATING 

KCS74 5  0 watts max. 

CHASSIS DESIGNATIONS 

KCS74 or KCS74M1 In Models 17T250DE and 17T261DE 
KC` ,7 • ,V110-6CL6). KCS74M1 (V110-6AG7) 

LOUDSPEAKERS 

Model 17T250DE (971490-3) 8" PM Dynamic, 3.2 ohms 

Model 17T261DE (92569-12) 12" PM Dynamic, 3.2 ohms 

WEIGHT 

Shipping Width Height Depth 
Model Weight Inches Inches Inches 

17T250DE . . 88 lbs. . 105 lbs. . 21 5's 22 5a 22 3/4  

17T261DE. .. . 102 lbs. ... 126 lbs. . 24 37 14 . 23 1/4 

RECEIVER ANTENNA INPUT IMPEDANCE 
Choice: 300 ohms balanced or 72 ohms unbalanced. 

RCA TUBE COMPLEMENT 
Tube Used Function 

( 1 ) RCA 6BQ7 R-F Amplifier 

( 2 ) RCA 6X8 11-F Oscillator and Mixer 

( 3 ) RCA 6AU6 1st Picture I-F Amplifier 

( 4 ) RCA 6CB6 2nd Picture IT Amplifier 

( 5 ) RCA 6CB6 3rd Picture I-F Amplifier 

( 6 ) RCA 6CB6 4th Picture I-F Amplifier 

(7) RCA 6CL6 (6AG7)  * Video Amplifier 

( 8 ) RCA 6AU6 1st Sound I-F Amplifier 

( 9 ) RCA 6AU6 2nd Sound I-F Amplifier 

(10) RCA 6AL5 Ratio Detector 

(11) RCA 6AV6 1st Audio Amplifier 

(12) RCA 6AQ5 Audio Output 

(13) RCA 6CB6 AGC Amplifier 

(14) RCA 6SN7GT Sync Separator 

(15) RCA 6SN7GT..Vert. Sync Amplifier and Vert. Sweep Osc. 

(16) RCA 6AQ5 Vertical Sweep Output 

(17) RCA 6SN7GT Horizontal Sync Amplifier 

(18) RCA 6SN7GT....Horizontal Sweep Oscillator and Control 

(19) RCA 6BQ6GT Horizontal Sweep Output 

(20) RCA 6W4GT Damper 

(21) RCA 1B3-GT/801b High Voltage Rectifier 

(22) RCA 17QP4 Kinescope 
*(Refer to Figure 79) 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

(Continued) 

PICTURE INTERMEDIATE FREQUENCIES 

Picture Carrier Frequency 45.75 mc. 

Adjacent Channel Sound Trap 47.25 mc. 

Accompanying Sound Traps 41.25 mc. 

Adjacent Channel Picture Carrier Trap 39.2.5 mc. 

SOUND INTERMEDIATE FREQUENCIES 

Sound Carrier Frequency 41.25 mc. and 4.5 mc. 

VIDEO RESPONSE  

FOCUS 

SWEEP DEFLECTION 

SCANNING Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY 

VERTICAL SWEEP FREQUENCY,   

FRAME FREQUENCY (Picture Repetition Rate) 

To 4 mc. 

  Magnetic 

Magnetic 

OPERATING CONTROLS (Front Panel) 

Channel Selector 
Fine Tuning 

Picture 
Brightness 

Picture Horizontal Hold 
Picture Vertical Hold 

Sound Volume and On-Off Switch   
Tone Control and Phono :Switch 

Dual Control Knobs 

Dual Control Knobs 

Dual Control Knobs 

Dual Control Knobs 

NON-OPERATING CONTROLS (not including r-f and i-f adjust-
ments) 

Picture Centering top chassis adjustment 

Width rear chassis adjustment 

Height  rear chassis adjustment 

Horizontal Linearity rear chassis screwdriver adjustment 

Vertical Linearity rear chassis adjustment 

Horizontal Drive, rear chassis screwdriver adjustment 

Horizontal Oscillator Frequency rear chassis adjustment 

Horizontal Oscillator Waveform bottom chassis adjustment 

 15,750 cps Horizontal Locking Range. rear chassis adjustment 

Focus top chassis adjustment 

60 cps Ion Trap Magnet top chassis adjustment 

Deflection Coil top chassis wing nut adjustment 

.... 30 cps AGC Control rear chassis adjustment 

HIGH VOLTAGE WARNING 

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS REMOVED, IN-

VOLVES A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. WORK ON THE RECEIVER 

SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS NOT THOROUGHLY FAMILIAR WITH THE PRE-

CAUTIONS NECESSARY WHEN WORKING ON HIGH VOLTAGE EQUIPMENT. DO NOT OPERATE 

THE RECEIVER WITH THE HIGH VOLTAGE COMPARTMENT SHIELD REMOVED. 

KINESCOPE HANDLING PRECAUTIONS 

DC NOT REMOVE THE RECEIVER CHASSIS, INSTALL, REMOVE OR HANDLE THE KINESCOPE IN 

ANY MANNER UNLESS SHATTERPROOF GOGGLES ARE WORN. PEOPLE NOT SO EQUIPPED 

SHOULD BE KEPT AWAY WHILE HANDLING KINESCOPES. KEEP THE KINESCOPE AWAY FROM 

THE BODY WHILE HANDLING. 

The kinescope bulb encloses a high vacuum and, due to its large surface area, is subjected to considerable air pressure. For 

this reason, the kinescope must be handled with more care than ordinary receiving tubes. 

The large end of the kinescope bulb—particularly that part ut the rim of the viewing surface—must not be struck, scratched or 

cubjected to more than moderate pressure at any time. During service if the tube sticks or fails to slip smoothly into its socket, or 

deflecting yoke, investigate and remove the cause of the trouble. Do not force the tube. Refer to the Receiver Installation 

section for detailed instructions on kinescope installation. All RCA replacement kinescopes are shipped in special cartons and 

Llould be left in the cartons until ready for installation in the receiver. 
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OPERATING INSTRUCTIONS 

The following adjustments are necessary when turning the 

receiver on for the first time. 

1. See that the TV-PH tone switch is in a "TV" position. 

2. Turn the receiver "ON" and advance the SOUND VOL-

UME control to approximately mid-position. 

3. Set the STATION SELECTOR 

to the desired channel. 

4. Ad,u:.• the FINE TUNING 

control 1,..r best pix and the 

SOUND VOLUME control for 

suitable volume. 

5. Turn the BRIGHTNESS con-

trol fully counter-clockwise, then 

clockwise until a light pattern 

appears on the screen. 

6. Adjust the VERTICAL hold 

control until the pattern stops 

vertical movement. 

7. Adjust the HORIZONTAL 

hold control until a picture is ob-

tained and centered. 

VERT CAL 

HOLD 

HORIZONTAL 
HOLD 

8. Adjust the PICTURE and BRIGHTNESS controls for suit-

able picture contrast and brightness. 

9. In switching from one channel to another, it may be 

necessary to repeat steps 4 and 8. 

10. When the 

_...,.......i........ ).............-..[.1-,-..- —........ J e  

BRIGHTNESS ON- OFF TONE 
SOUND 13, PHONO 
VOLUME SWITCH 

PICTURE STATION 
SELECTOR 

set is turned on again after an idle period it 

should not be necessary to re-

peat the adjustment if the posi-

tions of the controls have not 

been changed. If any adjustment 

is necessary, step number 4 is 

generally sufficient. 

Figure 1—Receiver Operating Controls 

INSTALLATION INSTRUCTIONS 

UNPACKING.—These receivers are shipped complete in 
cardboard cartons. The kinescope is shipped in place in the 
receiver. 
Take the receiver out of the carton and remove all packing 

material. 
Make sure that all tubes are in place and are firmly seated 

'in their sockets. 

Check to see that the kinescope high voltage lead clip is in 
place. 

Plug a power cord into the 115 volt a-c power source and 
into the receiver interlock receptacle. Turn the receiver power 
switch to the "on" position, the brightness control fully clock-
wise, and the picture control counter-clockwise. 

ION TRAP MAGNET ADJUSTMENT. — Set the ion trap 
magnet approximately in the position shown in Figure 2. 
Starting from this position immediately adjust the magnet by 
moving it forward or backward at the some time rotating it 
slightly around the neck of the kinescope for the brightest 
raster on the screen. Reduce the brightness control setting 
until the raster is slightly above average brilliance. Turn the 
focus control (shown in Figure 2) until the line- structure of the 
raster is clearly visible. Readjust the ion trap magnet for 
maximum raster brilliance. The final touches of this adjust-
ment should be made with the brightness control at the maxi-
mum clockwise position with which good line focus can be 
maintained. 

KINESCOPE 
SOCKET 

ION TRAP 
MAGNET 

FOCUS 
CONTROL 

FOCUS MAGNET 
MOUNTING SCREW 

CENTERING 
ADJUSTMENT 

LOCK SCREW 

Figure 2—Yoke and I. ocas Magnet Adjustments 

PIN-CUSHION 
CORRECTION 

MAGNET 

CHANNEL 
NO. 

FINE 
TUNING 

11. If the positions of the con-

trols have been changed, it may 

be necessary to repeat steps 2 

through 8. 

12. To use a record player, 

plug the record-player output 

cable into the PHONO jack on 

the rear apron, and set the TV. 

PH tone switch to a "PH" posi-

tion. 

DEFLECTION YOKE ADJUSTMENT. — If the lines of the 
raster are not horizontal or squared with the picture mask, 
rotate the deflection yoke until this condition is obtained. 
Tighten the yoke adjustment wing screw. 

PICTURE ADJUSTMENTS.-- It will now be necessary to 
obtain a test pattern picture in order to make further adjust-
ments. Connect the antenna transmission line to the receiver. 

If the Horizontal Oscillator and AGC System are operating 
properly, it should be possible to sync the picture at this point. 
However, if the AGC control is misadjusted, and the receiver 
is overloading, it may be impossible to sync the picture. 

If the receiver is overloading, turn R181 on the rear apron 
(see Figure 3) counter-clockwise until the set operates normally 
and the picture can be synced. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT. --
Turn the horizontal hold control to the extreme counter-
clockwise position. The picture should remain in horizontal 
sync. Momentarily remove the signal by switching off channel 
then back. Normally the picture will be out of sync. Turn 
the control clockwise slowly. The number of diagonal black 
bars will be gradually reduced and when only 2 or 3 bars 
sloping downward to the left are obtained, the picture will 
pull into sync upon slight additional clockwise rotation of the 
control. Pull- in should occur before the control has been 
turned 120 degrees from the extreme counter-clockwise posi-
tion. The picture should remain in sync for approximately 90 

R- F 
UNI T 

R211 
VERTICAL 
LINEARITY 
CONTROL 

5199 
HEIGHT \ 
CONTROL 

AGC 
RIB1 

1>CONTROL  

JI01 
'F)PHONO 

INPUT 

TII3 
HORL,2007NTAL F R EHORIZO NTALD,  

OSCILLATOR LINEARITY 
Q A CONTROL  

WI DTH 
CONTROL 

LI06 \ 
., 

HORIZONTAL I. \ \ 
C19113 

1 ,1°,,., -6 2 9jA HORCI1Z ; ,,t, d i 
  --tof----)  - i.à--,. 

.,ACK LOCKING N. 0 

Figure 3- -- Rear Chassis Adjustments 

INSTALLATION INSTRUCTIONS 

degrees of additional clockwise rotation of the control. At the 
extreme clockwise position, the picture should remain in sync 
and should not show a black bar in the picture. 

If the receiver passes the above checks end the picture is 
normal and stable, the horizontal oscillator is properly aligned. 
Skip "Alignment of Horizontal Oscillator" and proceed with 
"'Focus Magnet Adjustment." 

ALIGNMENT OF HORIZONTAL OSCILLATOR. -- If in the 
above check the receiver failed to hold sync with the hold 
control at the extreme counter-clockwise position or failed to 
hold sync over 90 degrees of clockwise rotation of the control 
from the pull- in point, it will be necessary to make the follow-
ing adjustments. 

Horizontal Frequency Adjustment. — Turn the horizontal hold 
control to the extreme clockwise position. Tune in a television 
station a.nd adjust the T113 horizontal frequency adjustment 
at the rear of the chassis until the picture is just out of sync 
and the horizontal blanking appears as a vertical or diagonal 
black bar in the raster. Then turn the T113 core until the bar 
moves out of the picture leaving it in sync. 

Horizontal Locking Range Adjustment. — Set the horizontal 
hold control to the full counter-clockwise position. Momentarily 
remove the signal by switching off channel then back. The 
picture may remain in sync. If so turn the T113 rear core 
slightly and momentarily switch off channel. Repeat until the 
picture falls out of sync with the diagonal lines sloping down 
to the left. Slowly turn the horizontal hold control clockwise 
and note the least number of diagonal bars obtained just 
before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C191A 
slightly clockwise. If less than 2 bars are present, adjust C191A 
slightly counter-clockwise. Turn the horizontal hold control 
counter-clockwise, momentarily remove the signal and re-
check the number of bars present at the pull-in point. Repeat 
this procedure until 2 or 3 bars are present. 

Repeat the adjustments under "Horizontal Frequency Ad-
justment" and "Horizontal Locking Range Adjustment" until 
the conditions specified under each are fulfilled. When the 
horizontal hold operates as outlined under "Check of Horizon-
tal Oscillator Alignment" the oscillator is properly adjusted. 

If it is impossible to sync the picture at this point and the 
AGC system is in proper adjustment it will be necessary to 
adjust the Horizontal Oscillator by the method outlined in the 
alignment procedure on page 11. For field purposes paragraph 
"B" under Horizontal Oscillator Waveform Adjustment may 
be omitted. 

FOCUS MAGNET ADJUSTMENT. — The focus magnet should 
be adjusted so that there is approximately three-eighths inch 
of space between the rear cardboard shell of the yoke and 
the flat of the front face of the focus magnet. This spacing 
gives best average focus over the face of the tube. 

The axis of the hole through the magnet should be parallel 
with the axis of the kinescope neck with the kinescope neck 
through the center of the opening. 

PIN-CUSHION CORRECTION. — Two pin-cushion correc-
tion magnets are employed to correct a small amount of 
pin-cushion of the raster due to the lens effect of the face of 
the kinescope. These magnets are mounted on small arms, 
one on each side of the kinescope as shown in Figure 2. The 
arms hinge in one plane on self tapping screws which act 
both as a hinge and an adjustment locking screw. When the 
magnets are swung towards the tube, maximum correction 
is obtained. Minimum correction is obtained when the arms 
are swung away from the tube. To adjust the magnets, loosen 
the two self tapping screws and position the magnets until 
the sides of the raster appear straight. Tighten the screws 
without shifting the position of the magnets. In some cases it 
may be necessary to twist or bend the magnet support arms to 
obtain the appearance of straight raster edges. 

CENTERING ADJUSTMENT. — No electrical centering con-
trols are provided. Centering is accomplished by means of a 
separate plate on the focus magnet. The centering plates in-
clude a locking screw which must be loosened before cen-
tering. Up and down adjustment of the plate moves the picture 
side to side and sidewise adjustment moves the picture up 
and down. 

If a corner of the raster is shadowed, check the position of 
the ion trap magnet. Reposition the magnet within the range 
of maximum raster brightness to eliminate the shadow und 
recenter the picture by adjustment of the focus magnet plate. 
In no case should the magnet be adjusted to cause any loss 
of brightness since such operation may cause immediate or 
eventual damage t the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to 
eliminate a corner shadow. 

WIDTH, DRIVE AND HORIZONTAL LINEARITY ADJUST-
MENTS. Adjustment of the horizontal drive control affects 
the high voltage applied to the kinescope. In order to obtain 
the highest possible voltage hence the brightest and best 
focused picture, adjust horizontal drive trimmer C191B counter-
clockwise until the picture begins to "wrinkle" in the middle 
then clockwise until the "wrinkle" disappears. 

Turn the horizontal linearity control L107 clockwise until 
the picture begins to "wrinkle" on the right and then counter-
clockwise until the "wrinkle" disappears and best linearity 
is obtained. 

Adjust the width control L106 to obtain correct picture width. 

A slight readjustment of these three controls may be neces-
sary to obtain the best linearity. 

Adjustments of the horizontal drive control affect horizontal 
oscillator hold and locking range. If the drive control was 
adjusted, recheck the oscillator alignment. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS. — Ad-
just the height control (R199 on chassis rear apron) until the 
picture fills the mask vertically. Adjust vertical linearity (R211 
on rear apron), until the test pattern is symmetrical from top 
to bottom. Adjustment of either control will require a re-
adjustment of the other. Adjust centering to align the picture 
with the mask. 

FOCUS. — Adjust the focus magnet for maximum definition 
in the test pattern vertical "wedge" and best focus in the 
white areas of the pattern. 

Recheck the position of the ion trap magnet to make sure 
that maximum brightness is obtained. 

Check to see that the yoke thumbscrew and the focus 
magnet mounting screws are tight. 

STATION SELECTOR 

FINE TUNING 

TO REMOYE ESCUTCHEON, SLIDE 
SPRING CLIP TO LEFT 

—OSCILLATOR ADJUSTMENT 

FOR CHANNEL NUMBER 

Figure 4--R-F Oscillator Adjustments 

CHECK OF R-F OSCILLATOR ADJUSTMENTS. — Tune in 
all available stations to see if the receiver r-f oscillator is 
adjusted to the proper frequency on all channels. If adjust-
ments are required, these should be made by the method out-
lined in the alignment procedure on page 9. The adjustments 
for channels 2 through 12 are available from the front of the 
cabinet by removing the station selector escutcheon as shown 
in Figure 4. Adjustment for channel 13 is on top of the chassis. 

AGC THRESHOLD CONTROL — The AGC threshold con-
trol R181 is adjusted at the factory and normally should not 
require readjustment in the field. 

To check the adjustment of the AGC Threshold Control, 
tune in a strong signal and sync the picture. Momentarily 
remove the signal by switching off channel and then back. If 
the picture reappears immediately, the receiver is not over-
loading due to improper setting of R181. If the picture requires 
an appreciable portion of a second to reappear, or bends 
excessively, R181 should be readjusted. 
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INSTALLATION INSTRUCTIONS 
Turn R181 fully counter-clockwise. The raster may be bent 

slightly. This should be disregarded. Turn R181 clockwise 
until there is a very, very slight bend or change of bend in 
the picture. Then turn R181 counter-clockwise just sufficiently 
to remove this bend or change of bend. 

If the signal is weak, the above method may not work as 
It may be impossible to get the picture to bend. In this case, 
turn R181 clockwise until the snow in the picture becomes 
more pronounced, then counter-clockwise until the best signal 
to noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far clockwise on a 
weak signal, then the receiver may overload when a strong 
signal is received. 

FM TRAP ADJUSTMENT. — In some instances interference 
may be encountered from a strong FM station signal. A trap 
is provided to eliminate this type of interference. To adjust 
the trap tune in the station on which the interference is ob-
served and adjust the L58 core on top of the antenna matching 
transformer for minimum interference in the picture. 

CAUTION. — In some receivers, the FM trap L58 will tune 
down into channel 6 or even into channel 5. Needless to say, 
such an adjustment will cause greatly reduced sensitivity on 
these channels. If channels 5 or 6 are to be received, check 
L58 to make sure that it does not affect sensitivity on these 
two channels. 

Replace the cabinet back and connect the receiver antenna 
leads to the cabinet back. Make sure that the screws holding 
it are up tight, otherwise it may rattle or buzz when the re-
ceiver is operated at high volume. 

KINESCOPE SCREEN CLEANING. — The kinescope safety 
glass is held in place by four spring clips which may be 
removed from the back of the front panel. This permits re-
moving the safety glass for cleaning without the necessity of 
removing the chassis and kinescope. 

CHASSIS REMOVAL. — To remove the chassis from the 
cabinet for repair or installation of a new kinescope, remove 
the control knobs, the cabinet back, unplug the speaker cable, 
the kinescope socket, the antenna cable, the yoke and high 
voltage cable. Take out the chassis bolts under the cabinet. 
Withdraw the chassis from the back of the cabinet. 

KINESCOPE HANDLING PRECAUTION. — Do not install, 
remove, or handle the kinescope in any manner, unless shatter-
proof goggles and heavy ;gloves are worn. People not so 
equipped should be kept away while handling the kinescope. 
Keep the kinescope away from the body while handling. 

REMOVAL OF KINESCOPE.—To remove the kinescope from 
the cabinet, loosen the two nuts and disengage the rods 
alongside the kinescope. Remove the wing screw which holds 
the yoke frame to the cabinet. Remove the kinescope, the 
yoke frame with yoke and focus magnet as an assembly. 

Handle this tube by the portion at the edge of the screen. 
Do not cover the glass bell of the tube with fingermarks as it 
will produce leakage paths which may interfere with recep-
tion. If this portion of the tube has inadvertently been handled, 
wipe it clean with a soft cloth moistened with "dry" carbon 
tetrachloride. 

INSTALLATION OF KINESCOPE. — Wipe the kinescope 
screen surface and front panel safety glass clean of all dust 
and fingermarks with a soft cloth moistened with "Windex" 
or similar cleaning agent. 

Replace the kinescope and chassis by reversal of the re-
moving process. The kinescope should be installed so that the 
high voltage contact is to the right when looking at it from 
the rear of the cabinet. The magnet of the ion trap magnet 
should be to the left. 

CABINET ANTENNA.—A cabinet antenna is provided in 
these receivers and the leads are brought out near the an-
tenna terminal board. The cabinet antenna may be employed 
in place of the outdoor antenna in areas where the signals 
are strong and no reflections are experienced. 

ANTENNAS.—The finest television receiver built may be 
said to be only as good as the antenna design and installa-
tion. It is therefore imp ,rtant to select the proper antenna to 
suit the particular local conditions, to install it properly and 
orient it correctly. 

If two or more stations are available and the two stations 
are in different directions, it may be possible to make a com-
promise orientation which will provide a satisfactory signal 
an all such channels. 

If it is impossible to obtain satisfactory results on one or 
more channels, it may become necessary either to provide 
means for turning the antenna when switching channels or to 
install a separate antenna for one or more channels and to 
switch antennas when switching channels. 

In some cases, the antenna should not be installtd perma-
nently until the quality of the picture reception has been 
observed on a television receiver. A temporary transmission 
line can be run between receiver and the antenna, allowing 
sufficient slack to permit moving the antenna. Then, with a 
telephone system connecting an observer at the receiver and 
an assistant at the antenna, the antenna can be positioned 
to give the most satisfactory results on the received signal. 
A shift of direction or a few feet in antenna position may 
effect a tremendous difference in picture reception. 

REFLECTIONS. — Multiple imagcs sometimes known as 
echoes or ghosts, are caused by the signal arriving at the 
antenna by two or more routes. The second or subsequent 
image occurs when a signal arrives at the antenna after 
being reflected off a building, a hill or other object. In severe 
cases of reflections, even the sound may be distorted. In less 
severe cases, reflections may occur that are not noticeable 
as reflections but that will instead cause a loss of definition 
in the picture. 

Under certain extremely unusual conditions, it may be pos-
sible to rotate or position the antenna so that it receives the 
cleanest picture over a reflected path. If such is the case, the 
antenna should be so positioned. However, such a position 
may give variable results as the nature of reflecting surfaces 
may vary with weather conditions. • Wet surfaces have been 
known to have different reflecting characteristics than dry 
surfaces. 

Depending upon the circumstances, it may be possible to 
eliminate the reflections by rotating the antenna or by moving 
it to a new location. In extreme cases, it may be impossible 
to eliminate the reflection. 

INTERFERENCE.—Auto ignition, street cars, electrical ma-
chinery and diathermy apparatus may cause interference 
which spoils the picture. Whenever possible, the antenna 
location should be removed as far as possible from high-
ways, hospitals, doctors' offices and similar sources of inter-
ference. In mounting the antenna, care must be taken to 
keep the antenna rods at least 1/4 wave length (at least 6 
feet) away from other antennas, metal roofs, gutters or other 
metal objects. 

Short-wave radio transmitting and receiving equipment may 
cause interference in the picture in the form of moving ripples. 
In some instances it may be possible to eliminate the inter-
ference by the use of a trap in the antenna transmission line. 
However, if the interfering signal is on the same frequency 
as the television station, a trap will provide no improvement. 

WEAK PICTURE.—When the installation is near the limit 
of the area served by the transmitting station, the picture may 
be speckled, having a "snow" effect, and may not hold steady 
on the screen. This condition is due to lack of signal strength 
from the transmitter. 

RECEIVER LOCATION.—The owner should be advised of 
the importance of placing the receiver in the proper location 
in the room. 

The location should be chosen-

- Away from bright windows and so that no bright light 
will fall directly on the screen. (Some illumination in 
the room is desirable, however.) 

— To give easy access for operation and comtortable 
viewing. 

— To permit convenient connection to the antenna. 

—Convenient to an electrical outlet. 
—To allow adequate ventilation. 
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ALIGNMENT PROCEDURE 

TEST EQUIPMENT. - To properly service the television 
chassis of this receiver, it is recommended that the following 
test equipment be available: 

R-F Sweep Generator meeting the following requirements: 

(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) "Flat" output on all attenuator positions. 

Cathode-Ray Oscilloscope. - For alignment purposes, the 
oscilloscope employed must have excellent low frequency and 
phase response, and should be capable of passing a 60-cycle 
square wave without appreciable distortion. 

For video and sync waveform observations, the oscilloscope 
must have excellent frequency and phase response from 10 
cycles to at least two megacycles in all positions of the gain 
control. 

Signal Generator to provide the following frequencies with 
crystal accuracy. 

(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc., 45.75 mc., 47.25 mc. 

(b) Radio frequencies 

Picture Sound Receive' 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2  55.25  59.75  101 
3  61.25  65.75  107 
4   67.25  71.75  113 
5  77.25  81.75  123 
6  83.25  87.75  129 
7  175.25  179.75 221 
8  181.25  185.75 227 
9  187.25  191.75 233 

10  193.25  197.75 239 
11   199.25 203.75 245 
12 205.25 209.75 251 
13  211.25  215.75 257 

(c) Output of these ranges should be adjustable and at 
least . 1 volt maximum. 

Heterodyne Frequency Meter with crystal calibrdtor if the 
signal generator is not crystal controlled. 

Electronic Voltmeter of Junior or Senior "VoltOhmyst" type 
and a high voltage multiplier probe for use with this meter to 
permit measurements up to 20 kv. 

ORDER OF ALIGNMENT. - When a complete receiver align-
ment is necessary, it can be most conveniently performed in 
the following order: 

(1) Ant. Matching Unit (6) Picture I-F Traps 
(2) R-F Unit (7) Picture IF Trans. 
(3) Ratio Detector (8) Sweep Alignment of I-F 
(4) Sound I-F Trans. (9) Horizontal Oscillator 
(5) Sound Take-Off Trans. ( 10) Sensitivity Check 

ANTENNA MATCHING UNIT ALIGNMENT. - The antenna 
matching unit is accurately aligned at the factory. Adjustment 
of this unit should not be attempted in the customer's home 
since even slight misalignment may cause serious attenuation 
of the signal especially on channel 2. The r-f unit is aligned 
with a particular antenna matching transformer in place. If 
for any reason, a new antenna matching transformer is in-
stalled, the r-f unit should be realigned. 

The F-M Trap which is mounted in the antenna matching 
unit may be adjusted without adversely affecting the align-
ment of the unit. 

To align the antenna matching unit disconnect the lead 
from the F-M Trap L58 to the channel selector switch S5. 

With a short jumper, connect the output of the matching 
unit through a 1000 mmf capacitor to the grid of the second 
pix i-f amplifier. pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 

Remove the first pix i-f amplifier tube V106. 

Connect the positive terminal of a bias box to the chassis 
id the potentiometer arm to the junction of R193 and R194. 

the potentiometer to produce approximately -6.0 volts 
of bias at tne junction of R193 and R194. 

Connect an oscilloscope to pin 2 of V110 (pin 4 if 6AG7 
used; and set the oscilloscope gain to maximum. 

Connect a signal generator to the antenna input terminals. 
Modulate the signal generator 30% with an audio signal. 

Tune the signal generator to 45.75 mc. and adjust the 
generator output to give an indication on the oscilloscope. 
Adjust L59 in the antenna matching unit for minimum audio 
indication on the oscilloscope. 

Tune the signal generator to 41.25 mc. and adjust L60 for 
minimum audio indication on the oscilloscope. 

Remove the jumper from the output of the matching unit. 

Connect a 300 ohm 12 watt composition resistor from L58 
to ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L58 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain 
to maximum. 

Connect the r-f sweep generator to the matching unit an-
tenna input terminals. In order to prevent coupling reactance 
from the sweep generator into the matching unit, it is ad-
visable to employ a resistance pad at the matching unit ter-
minals. Figure 11 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep employed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from ,45 mc. to 54 mc. 
With RCA type WR59A sweep generators. this may be ac-
complished by retuning channel number 1 to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator. be sure not to turn the 
core too far clockwise so that it becomes lost beyond the core 
retaining spring. 

Adjust L61 and L62 to obtain the response shown in Figure 
12. L61 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L62 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above pro-
cedure until no further adjustments are necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L58 and S5. Replace V106. 

R-F UNIT ALIGNMENT. - An r-f unit which is operative and 
requires only touch up adjustments, requires no presetting 
of adjustments. For such units, skip the remainder of this 
paragraph. For units which are completely out of adjustment, 
preset all adjustments to the approximate center of their 
range with the following exceptions: Set C18 so that the 
screw head is approximately three-eighths of an inch above 
chassis. Set C11 near maximum capacity (one-quarter turn from 
tight). Do not change any of the adjustments in the antenna 
matching unit. 

Disconnect the link from terminals "A" and "B" of T104 
and terminate the link with a 39 ohm composition resistor. 

The r-f unit is aligned with zero AGC bias. To insure that 
the bias will remain constant, take a clip lead and short 
circuit the r-f unit power terminal board terminal 3 to ground. 

Connect the oscilloscope to the test point TP1 on top of the 
r-f -unit. Set the oscilloscope gain to maximum. 

Turn the receiver channel selector switch to channel 2. 

Connect the output of the signal generator to the grid of the 
r-f amplifier, V2. To do this, remove the tube from the socket 
and fashion a clip by twisting one end of a small piece of 
wire around pin number 7. Replace the tube in the socket 
leaving the end of the wire protruding from under the tube. 
Connect the signal generator to this wire through a 1,500 
mmf. capacitor. 

Tune the signal generator to 43.5 mc. and modulate it 30°o 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 
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ALIGNMENT PROCEDURE 

Adjust L65 on top of the r-f unit for minimum 400 cycle 
indication on the oscilloscope. If necessary, this adjustment 
can be retouched in the field to provide additional rejection 
to one specific frequency in the i-f band pass. However, in 
such cases, care should be taken not to adjust it so as to 
reduce sensitivity on channel 2. 
Remove the wire clip from pin 7 of V2 and replace the tube 

and tube shield. 
Set the channel selector switch to channel 8. 
Turn the fine tuning control 30 degrees clockwise from the 

center of its mechanical range now and at all times when 
adjusting the oscillator frequency. 

Adjust C2 for proper oscillator frequency, 227 mc. This may 
be done in several ways. The easiest way and the way which 
will be recommended in this procedure will be to use the 
signal generator as a heterodyne frequency meter and beat 
the oscillator against the signal generator. To do this, tune the 
signal generator to 227 mc, with crystal accuracy. Insert one 
end of a piece of insulated wire into the r-f unit through the 
hole provided for the adjustment for C11. Be careful that the 
wire does not touch any of the tuned circuits as it may cause 
the frequency of the r-f unit oscillator to shift. Connect the 
other end of the wire to the " r-f in" terminal of the signal 
generator. Adjust C2 to obtain an audio beat with the signal 
generator. 
Note.-If on some units, it is not possible to reach the proper 

channel 8 oscillator frequency by adjustment of C2, switch to 
channel 13 and adjust L46 to obtain proper channel 13 oscillator 
frequency as indicated in the table on page 8. Then, switch 
to channel 12 and adjust Lll to obtain proper channel 12 oscil-
lator frequency. Continue down to channel 8 adjusting the ap-
propriate oscillator trimmer to obtain the proper frequency on 
each channel. Then. again on channel 8. adjust C2 to obtain 
proper channel 8 oscillator frequency. Switch back to channel 
13 and adjust L46 and back to channel 8 and adjust C2. 

Set the Ti core for maximum inductance (core turned counter-
clockwise.) 

Connect the sweep generator through a suitable attenuator 
as shown in Figure 11 to the input terminals of the antenna 
matching unit. 

Connect the signal generator loosely to the antenna ter-
minals. 

Set the sweep generator to cover channel 8. 
Set the oscilloscope to maximum gain and use the minimum 

input signal which will produce a useable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C9, C11, C15 and C18 for approximately correct 
curve shape, frequency, and band width as shown in Figure 
13. 
The correct adjustment of C18 is indicated by maximum 

amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C9 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably (as-
suming that C18 has been properly adjusted). C11 is the 
coupling adjustment and hence primarily affects the response 
band width. 

Set the receiver channel switch to channel 6. 
Adjust the signal generator to the channel 6 oscillator fre-

quency 129 mc. 
Turn the fine tuning control 30 degrees clockwise from the 

center of its mechanical range. 
Adjust L5 for an audible beat with the signal generator 

as before. 
Set the sweep generator to channel 6. 
From the signal generator, insert channel 6 sound and pic-

ture carrier markers, 83.25 mc. and 87.75 mc. 
Adjust L48, L50 and L53 for proper response as shown in 

Figure 13. 
L50 tunes the r-f amplifier plate circuit and primarily 

affects the frequency of the pass band. L53 tunes the r-f 
amplifier grid and is adjusted to give maximum amplitude of 
the curve between the markers. L48 affects the tilt of the curve 
but not quite the same as C9 adjustment. When the circuits 
are correctly adjusted and L48 is rocked on either side of its 
proper setting, the high frequency (sound carrier) end of the 

curve appears to remain nearly fixed in amplitude while the 
picture carrier end tilts above or below this point. 

Turn off the sweep and signal generators. 
Connect the "VoltOhmyst" to the r-f unit test point TP1. 
Adjust the oscillator injection trimmer C8 for - 3.5 volts or 

at maximum if -3.5 volts cannot be reached. This voltage 
should fall between -2.5 and -5.5 volts on all channels when 
the alignment of all circuits is completed. 

Turn the sweep generator and signal generator back on 
and recheck channel 6 response. Readjust L48, L50 and L53 
if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C2 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 
Readjust C9, C11, C15 and C18 lar correct curve shape, 

frequency and band width. 
Turn off the sweep and signal generators, switch back to 

channel 6 and check the oscillator injection voltage at TP1 
if C9 was adjusted in the recheck of channel 8 response. 

If the initial setting of oscillator injection trimmer C8 was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 6 and repeat the procedure several times before the 
proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Set the fine tuning control 30 degrees clockwise from the 
center of its mechanical range. 
'Adjust L46 to obtain an audible beat. Slightly overshoot 

the adjustment of L46 by turning the slug a little more in the 
same direction from the original setting, then reset the oscil-
lator to proper frequency by adjusting C2 to again obtain 
the beat. 
Check the response of channels 7 through 13 by switching 

the receiver channel switch, sweep generator and marker 
oscillator to each of these channels and observing the response 
and oscillator injection obtained. See Figure 13 for typical 
response curves. It should be found that all these channels 
have the proper shaped response with the markers above 
80% response. 

If the markers do not fall within this requirement, switch to 
channel 8 and readjust C9. C11, C15 and C18 as necessary. 

Turn off the sweep generator and check the channel 8 
oscillator frequency. If C2 has to be readjusted for channel 8, 
the principle of overshooting the adjustment and then cor-
recting by adjusting L46 should be followed in order to 
establish the L/C ratio for the desired oscillator tracking. 
Turn the receiver channel selector switch to channel 6. Ad-

just L5 for correct oscillator frequency, 129 mc. 
Turn the sweep generator on and to channel 6 and observe 

the response curve. If necessary readjust L48, L50 and L53. 

Switch the receiver, the sweep and signal generators to 
channel 2 and adjust T 1 clockwise to a point where there is 
no change in the channel 2 response as Tl is turned. 

Switch the receiver through channel 6 down through chan-
nel 2 and check for normal response curve shapes and oscil-
lator injection voltage. 

If excessive tilt in the same direction occurs on channels 2, 
3 and 4. adjust C18 on channel 2 to overshoot the correction 
of this tilt, then switch to channel 6 and adjust L53 for maxi-
mum amplitude of curve between markers. This adjustment 
should produce "flat" response on the low channels if the 
other adjustments especially L48 are correct. 

Likewise check channels 7 through 13, stopping on 13 for 
the next step. 
With the receiver on channel 13, check the receiver oscil-

lator frequency. Correct by adjustment of C2 if necessary. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator trimmer to obtain the 
audible beat. It should be possible to adjust the oscillator to 
the correct frequency on all channels with the line tuning 
control in the middle third of its range. When employing 
WR39 calibrators to adjust the receiver oscillator, tune the 
calibrator to one-half the receiver oscillator frequency on 
channels 4, 5 and 6 and to one-fourth the receiver oscillator 
frequency on channels 11, 12 and 13. 

ALIGNMENT PROCEDURE 

Picture Sound Receiver Channel 
Channel Carrier Carrier R-F Osc. Oscillator 
Number Freq, Mc. Freq. Mc. Freq. Mc. Adjustment 

2  55.25  59.75  101.  Li 

3  61.25  65.75 107 L2 

4  67.25  71.75  113 L3 

5  77.25  81.75  123 L4 

6  83.25  87.75 129 L5 

7  175.25  179.75 221 L6 

8 181.25  185.75 227 L7 

9 187.25  191.75 233 L8 

10  193.25  197.75 239 L9 

11   199.25 203.75 245 LIO 

12 205.25 209.75 251 LI 1 

13 211.25 215.75 257 C 1 

Remove the 39 ohm resistor from the link and reconnect the 
link to terminals "A" and "B" of T104. 

RATIO DETECTOR ALIGNMENT. - Set the signal gen-
erator at 4.5 mc. and connect it to the second sound i-f grid, 
pin 1 of V102. Set the generator for 30% 400 cycle modulation. 

As an alternate source of signal, the RCA WR39B or WR39C 
calibrator may be employed. If used, connect its output cable 
to the grid of the 4th pix i-I amplifier, pin 1 of V109. Set the 
frequency of the calibrator to 45.75 (pix carrier) and modu-
late with 4.5 mc. crystal. Also turn on the internal AM audio 
modulation. The 4.5 mc. signal will be picked off at T110A 
and amplified through the sound i-f amplifier. 

Connect the "VoltOhmyst" to the junction of P.110 and R150. 

Connect the oscilloscope to the junction of R111 and C113. 

Tune the ratio detector primary, T102 top core for maximum 
DC output on the "VoltOhmyst." Adjust the signal level from 
the signal generator for 10 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 

Connect the "VoltOhmyst" to the junction of R111 and C113. 

Tune the ratio detector secondary T102 bottom core for 
zero d-c on the "VoltOhmyst." 

Adjust R139 for minimum AM indication on the oscilloscope. 

Retune the T102 bottom core to obtain zero d-c on the " Volt-
Ohmyst." 

Repeat the adjustment of T102 bottom core for zero d-c on 
the "VoltOhmyst" and R139 for minimum AM indication on 
the oscilloscope until both conditions are satisfied at the same 
settings of the adjustments. Final touches on these adjustments 
must be made with the input signal adjusted to produce 10 
volts d-c on the "VoltOhmyst" at the junction of R110 and 
R150. 

SOUND I-F ALIGNMENT. - Connect the sweep generator 
to the first sound i-f amplifier grid, pin 1 of V101. Adjust the 
generator for a sweep width of 1 mc. at a center frequency of 
4.5 mc. 

Insert a 4.5 mc. marker signal from the signal generator 
into the first sound i-f grid. 

Connect the oscilloscope in series with a 10,000 ohm re-
sistor to terminal A of T101. 

Adjust T101 top and bottom cores for maximum gain and 
symmetry about the 4.5 mc. marker on the i-f response. The 
pattern obtained should be similar to that shown in Figure 14. 

The output level from the sweep should be set to produce 
approximately 2.0 volt peak-to-peak at terminal A of T101 
when the final touches on the above adjustment are made. 
It is necessary that the sweep output voltage should not ex-
ceed the specified values otherwise the response curve will be 
broadened, permitting slight misadjustment to pass unnoticed 
and possibly causing distortion on weak signals. 

Connect the oscilloscope to the junction of R111 and C113 
and check the linearity of the response. The pattern obtained 
should be similar to that shown in Figure 15. 

SOUND TAKE-OFF ALIGNMENT. - Connect the 4.5 mc. 
generator in series with a 1,000 ohm resistor to terminal "C" 
of T110. The input signal should be approximately 0.5 volts. 

Short the fourth pix i-f grid to ground, pin 1 V109, to prevent 
noise from masking the output indication. 

As an alternate source of signal the RCA WR39B or WR39C 
calibrator may be used. In such a case, disregard the above 
two paragraphs. Connect calibrator across link circuit, T104 
A, B, and modulate 45.75 carrier with 4.5 mc. crystal. 

Connect the crystal diode probe of a "VoltOhmyst" to the 
plate of the video amplifier, pin 6 of V110 (pin 8 il 6AG7 used). 

Adjust the core of T110 for minimum output on the meter. 

Remove the short from pin 1 V109 to ground, if used. 

PICTURE I-F TRAP ADJUSTMENT. - Connect the i-f signal 
generator across the link circuit on terminals A and B of T104. 

Connect the "VoltOhmyst" to the junction of R193 and R194. 

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction of R193 
and R194. 

Set the bias pot to produce approximately - 1.0 volt of bias 
at the junction of R193 and R194. 

Connect the "VoltOhmyst" to pin 2 of V110 (pin 4 of 6AG7). 

Set the signal generator to each of the following frequencies 
and adjust the corresponding circuit for minimum d-c output 
at pin 2 of V110. Use sufficient signal input to produce 1.0 
volt of d-c on the meter when the final adjustment is made. 

39.25 mc. T104 top core 

41.25 mc. T105 bottom core 

47.25 mc. T106 bottom core 

PICTURE I-F TRANSFORMER ADJUSTMENTS. - Set the 
signal generator to each of the following frequencies and peak 
the specified adjustment for maximum indication on the "Volt-
Ohmyst." During alignment, reduce the input signal if neces-
sary in order to produce 1.0 volt of d-c at pin 2 of V110 with 
-1.0 volt of i-f bias at the junction of R193 and R194. 

43.7 mc. T109 
45.5 me. T108 
41.8 mc. T107 

To align T105 and T106, connect the sweep generator to 
the first picture i-f grid, pin 1 of V106 through a 1,000 mmf 
ceramic capacitor. Shunt R136, R143 and terminals "A" and 
"F" of TIO9 with 330 ohm composition resistors. Set the i-f bias 
to - 1.0 volt at the junction of R193 and R194. 

Connect the oscilloscope to pin 2 of V110 (pin 4 of 6AG7). 

Adjust T105 and T106 top cores for maximum gain and 
curve shape as shown in Figure 16. For final adjustments set 
the output of the sweep generator to produce 0.5 volts peak-
to-peak at the oscilloscope terminals. 

To align Tl and T104, connect the sweep generator to the 
mixer grid test point TP2. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. 

Set the channel selector switch to channel 4. 

Connect a 180 ohm composition resistor from terminal B of 
T105 to the junction of R131 and C131. Connect the oscillo-
scope diode probe to terminal B of T105 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

C122 is variable and is provided as a band width adjust-
ment. Preset C122 to minimum capacity. 

Adjust Ti top and T104 bottom for maximum gain at 43.5 
mc. and with 45.75 mc. at 70% of maximum response. 

Adjust C122 until 41.25 mc. is at 85% response with respect 
to the low frequency shoulder at approximately 41.9 mc. as 
shown in Figure 17. 

Disconnect the diode probe, the 180 ohm and three 330 ohm 
resistors. 

SWEEP ALIGNMENT OF PIX I-F. - Connect the oscilloscope 
to pin 2 of V110 (pin 4 where V110 is a 6AG7). 

Adjust the bias potentiometer to obtain -6.0 volts of bias as 
measured by a "VoltOhmySt" at the junction of R193 and 
R194. 
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ALIGNMENT PROCEDURE ALIGNMENT PROCEDURE , 
Leave the sweep generator connected to the mixer grid test This adjustment is very important for correct operation of THE DETAILED ALIGNMENT PROCEDURE BEGINNING ON PAGE 1- SHOULD BE READ BEFORE ALIGNMENT BY USE OF THE TABLE IS ATTEMPTED , 

point TP2 with the shortest leads possible and with not more the circuit. If the broad peak of the wave on the oscilloscope 
than one inch of unshielded lead at the end of the sweep is lower than the sharp peak, the noise immunity becomes 
cable. If these precautions are not observed, the receiver may poorer, the stabilizing effect of the tuned circuit is reduced 
be unstable and the response curves obtained may be and drift of the oscillator becomes more serious. On the other 

Step 
No. 

CONNECT 1 

GENERATOR 
TO 

SIGNALEN.  

FREQ. 
MC. 

C O NNECTE  
GENERATOR 

TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

HET. 
METER 
FREQ. 
MC. 

CONNECT 
OSCiLLOSCOPE 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST 

. 
REFER 
TO I 

unreliable, hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the -in range becomes made-

ANTENNA MATCHING UNIT ALIGNMENT 
pull 

Adjust the output of the sweep generator to obtain 3.0 volts quote and the broad peak can cause double triggering of 
peak-to-peak on the oscilloscope, the oscillator when the hold control approaches the clock- 

1 Do not adjust this 
1000 rnrnf. to pin 
produce -6 volts. 

unit unless 
1 of V107. 

fairly certain 
Replace cover on 

• 

that it requires 
matching 

adj stment. 
unit. Remove 

Disconnect 
V106 from 

lead from L58 
socket. Connect 

to S5. Connect output 
bias box to junction 

of matching unit through 
of RI43 and R144 and 

' 
set to 

Couple the signal generator loosely to the grid of the first wise position. 

pix i-f amplifier. Adjust the output of the signal generator to Remove the oscilloscope upon completion of this adjustment. 
2 Antenna termi- 

nais 
45.75 mc. 
30% mod, 

Not used - Not used - TP102. Scope 
gain to max. 

L59 for min. audio 
On scope 

Fig. 7 

produce small markers on the response curve. 
shown in t Horizontal Locking Range Adjustmen.-Set the horizontal 

3 " 41.25 mc. 
30% mod. 

" '• L60 for min. audio 
on scope 

Fig. 7 , 

I Retouch T108 and T109 to obtain the response 
Figure 18. Do not adjust T107 unless absolutely necessary. hold control to the full counter-clockwise position. Momentarily 
If T107 is adjusted too low in frequency it will raise the level remove the signal by switching off channel then back. The 

picture may remain in sync. If so turn the T113 frequency 

4 Anton. a termi- 
note loosely 

Antenna termi- 
nals through 
pad 

45 to 
54 mc. 

" - Scope a :tat 
probe to gnd. 

Connect 300 ohms 
from L58 to gnd. 

L61 and L62 to ob- 
tain response of 
Fig. 12 

Fig. 7 
Fig. 11 
Fig. 12 1 

of the 41.25 mc. sound i-f carrier and may create interference 
in the picture. It will also cause poor adjacent channel pic- core slightly and momentarily switch off channel. Repeat until 

the picture falls out of sync with the diagonal lines sloping 

1 
R-F UNIT ALIGNMENT 

ture rejection. If T107 is tuned too high in frequency, the level 
of the 41.25 mc. sound i-f carrier will be too low and may down to the left. Slowly turn the horizontal hold control clock. 
produce noisy sound in weak signal areas, wise and note the least number of diagonal bars obtained 

5 If unit is completely out of adjustment, preset all adjustments 
Set Ti max. counterclockwise. Set C11 1/4 turn from max. 
minal 3 to ground. Set fine tuning 30 degrees clockwise 

to center of range with following exceptions. Set C18 so that head is 3/8" above chassis, 
clockwise. Disconnect ink from T104 and terminate with 39 ohms. Short r- f unit power ter' 

from mechanical center of its range for all oscillator adjustments. 
just before the picture pulls into sync. 

Remove the oscilloscope, sweep and signal generator con- If more than 3 bars are present just before the picture pulls 
nections. into sync, adjust the horizontal locking range trimmer C191A 

6 Grid, pin 7 of 
V2through 1500 
mmf. 

43.5 mc. 
30% mod, 

Not used Not used - TPl. Gain to 
maximum 

Set r - f unit on 
channel 2 

L65 for min. indica- 
tion on scope 

Fig. 7 
Fig. 10 

Remove the bias box employed to provide bias for alignment, slightly clockwise. If less than 2 bars are present, adjust 
C191A slightly counter-clockwise. Turn the horizontal hold 

7 Not used - :STot used - Loosely to r-f 
unit oscillator 

227 me. Not used R-F unit on chan- 
net 8 

CI for beat on het. 
freq. meter 

Fig. 7 

HORIZONTAL OSCILLATOR ADJUSTMENT.- Normally the control counter-clockwise, momentarily remove the signal and 
adjustment of the horizontal oscillator is not considered to be recheck the number of bars present at the pull-in point, 

but the oscillator bars 

8 Antenna termi- 
nais loosely 

181.25 
and 
185.75 

Antenna termi- 
nais through 
pad 

Channel 
8 

Not used - TP I. Gain to 
maximum 

" C9, C11, C15 and 
C18 for response 
shown in Fig. 13 

Fig. 7 
Fig. 13 

a part of the alignment procedure, since Repeat this procedure until 2 or 3 are present. 
waveform adjustment may require the use of an oscilloscope, 

in the field. The waveform Turn the horizontal hold control to the maximum clockwise 
9 Not used - Not used - Loosely to r-f 

unit oscillator 
129 mc. Not used R-F unit on chan. 

nel 6 
L5 for beat on het. 
freq. meter 

Fig. 8 

it can not be done conveniently 
adjustment is made at the factory and normally should not position. Adjust the T113 frequency core so that the diagonal 
require readjustment in the field. However, the waveform ad- bar sloping down to the right appears on the screen and then 

reverse the direction of adjustment so that bar just moves off 

10 Antenna termi- 
nais loosely 

83.25 
and 
87.75 

Antenna termi- 
nals through 
pad 

Channel 
6 

Not used - TP1. Gain to 
maximum 

" L48, L50 and L53 
for response shown 
in Fig. 13 

Fig. 7 
Fig. 13 

justment should be checked whenever the receiver is aligned 
or whenever the horizontal oscillator operation is improper. the screen leaving the picture in synchronization. 11 Not used - Not used , - Not used - Not used On channel 6. Con- 

neet "VoltOhmyst" 
to TP1 

C8 for -3.5 volts on 
meter 

Fig. 7 

Horizontal Frequency Adjustment.- Tune in a station and SENSITIVITY CHECK.- A comparative sensitivity check can 
sync the picture. If the picture cannot be synchronized with be made by operating the receiver on a weak signal from a 
the horizontal hold control R197B, then adjust the T113 fre- the and sound ob- 

12 Antenna termi- 
nais loosely 

83.25 
and 
87.75 

Antenna termi- 
nais through 
pad 

Channel 
6 

Not used - TP1. Gain to 
maximum 

R-F unit on chan- 
nel 6 

Check response. Re- 
adjust L48. L50 and 
L53 if necessary 

Fig. 7 
Fig. 13 

television station and comparing picture 
quency core on the rear apron until the picture will syn- tained to that obtained on other receivers under the same 
chronize. If the picture still will not sync, turn the T113 wave- This be by 

13 Not used - Not used - Loosely to r-f 
unit oscillator 

227 mc. Not used R-F' unit on chan- 
riel 8 

Cl for beat on het. 
freq. meter 

Fig. 7 

conditions. weak signal can obtained connecting 
form adjustment core (under the chassis) out of the coil several the shop antenna to the receiver through a ladder type atten- 
turns from its original position and readjust the T113 fre- , uator pad. 
quency core until the pictitre is synchronized. 

14 Antenna termi- 
nails loosely 

181.25 
and 
185.75 

Antenna termi- 
nais through 
pad 

Channel 
8 

Not used - TP1. Gain to 
maximum 

,, Check response ad- 
just C9, C11, C15 
and C18 if neces-
sary 

Fig. 7 

Examine the width and linearity of the picture. If picture RESPONSE CURVES.- The response curves shown on page 15 If C9 was readjusted in step 14, repeatstep 11, step 13 and step 14 untilthe conditions specified in each step are fulfilled without additional adjustments. 

width or linearity is incorrect, adjust the horizontal drive con- 14 are typical though some variations can be expected. 
trol C191B, the width control L106 and the linearity control The response curves are shown in the classical manner of 
L107 until the picture is correct. presentation, that is with "response up" and low frequency 

Adiustment.-The horizontal to the left. The manner in which they will be seen in a given 

16 Not used - Not used - Loosely to r -f 
unit oscillator 

257 mc. Not used Rec, on channel 13 L46 for beat on het. 
freq. meter. Over-
shoot L46 slightly 
and adjust Cl for 
beat. 

Fig. 7 

Horizontal Oscillator Waveform 
oscillator waveform may be adjusted by either of two methods. test set-up will depend upon the characteristics of the oscilla- 
The method outlined in paragraph A below may be employed scope and the sweep generator. The curves may be seen 
in the field when an oscilloscope is not available. The service inverted and/or switched from left to right depending on the 
shop method outlined in paragraph B below requires the use deflection polarity of the oscilloscope and the phasing of the 

17 Antenna termi- 
nab, loosely 

211.25 
215.75 

Antenna termi- 
nais through 
pad 

Channel 
13 

Not used - TP1. Gain to 
maximum 

Rec. on channel 13 
"VoltOhmyst" on 
TPI 

Check to see that 
response is correct 
and -3.0 volts of 
0.c, injection is 
present 

Fig. 13 

of an oscilloscope, sweep generator. 18 " 205.25 
209.75 

- '' ' Channel 
12 

Not used _ " Rec. on channel 12 .. Fig. 13 

A.-Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of T113 and be prepared NOTES ON R-F UNIT ALIGNMENT.-Because of the Ire- 

spectrum involved and the nature of the device, many 

19 " 199.25 
203.75 

" Channel 
11 

.. . _ ,. Rec, on channel 11 ., Fig. 13 

to make simultaneous adjustments while watching the picture quency 
on the screen. First, turn the T113 frequency core (on the rear of the r-f unit leads and components are critical in some 

Even the leads form loops which 

20 " 193.25 
197.75 

" 'Channel 
10 

.. _ " Rec. on channel 10 - Fig. 13 

apron) until the picture falls out of sync and one diagonal respects. power supply 
black bar sloping down to the right appears on the screen, couple to the tuned circuits, and if resonant at any of the Ire- 

involved in the of the tuner, may cause 

21 " 187.25 
191.75 

.. Channel 
9 

,. - "• Rec. on channel 9 .. Fig. 13 

Then, turn the waveform adjustment core (under the chassis) quencies performance 
into the coil while at the some time adjusting the frequency serious departures from the desired characteristics. In the 

four diagonal black bars on the design of the receiver these undesirable resonant loops have 

22 " 181.25 
185.75 

" Channel 
8 

" - .. 
Rec. on channel 8 - Fig. 13 

core so as to maintain three or 
screen. Continue this procedure until the oscillator begins to been shifted far enough away in frequency to allow reason- 

turn the adjustment core out until able latitude in their components and physical arrangement 
23 " 175.25 

179.75 
" Channel 

7 

., - " Rec. on channel 7 ' Fig. 13 

motorboat, then waveform 
the motorboating just stops. As a check, turn the T113 fre- without being troublesome. When the r-f unit is aligned in the 

core until the is synchronized then reverse the receiver. no trouble from resonant loops should be experi- 
24 If the response of any channel (steps 17 through 23) is below 80% at either marker. adjust C9, C11 C15 and C18 as necessary to pull response up on 

the low channel yet maintain correct response on channel 8. 
quency picture 
direction' of rotation of the core until the picture begins to fall enced. However, if the unit is aligned in a jig separate from 25 Repeat step 13. If the oscillator is off frequency overshoot the adjustment of Cl and correct by adjusting L46. 
out of sync with the diagonal bars sloping down to the right, the receiver. attention should be paid to insure that unwanted 

direction. No resonances do not exist which might present a faulty repre- 
26 Repeat steps 16 through 25 until all adjustm•nts are obtained. 

Continue to turn the frequency core in the same 
more than three or four bars should appear on the screen. sentation of r-f unit alignment. 

horizontal begin to motorboat. 

27 Not used - Not used - Loosely to r -f 
unit oscillator 

129 me. Not used Rec. on channel 6 LS for beat on het. 
freq. meter 

Fig. 7 

Instead, the oscillator should A resonant circuit exists between the r-f tuner chassis and 
Retouch the adjustment of the TI13 waveform adjustment core the outer shield box, which couples into the antenna and r-f 
if necessary until this condition is obtained, plate circuits. The frequency of this resonance depends on 

B. - Connect the low capacity probe of an oscilloscope to the physical structure of the shield box, and the capacitance 
terminal C of T113. Turn the horizontal hold control one- between the tuner chassis and the front plate. This resonance 

28 Antenna termi- 
nais loosely 

83.25 
87.75 

Antenna termi- 
nals through 
Pad 

' 

Channel 
6 

Not used - TP1. Gain to 
maximum 

Rec. on channel 6 
"Volt0hrnyst" on 
TP1 

Check to see that 
response is correct 
and -3.0 volts of 
osc. injection is 
present 

Fig. 7 
Fig. 13 

quarter turn from the clockwise position so that the picture is is controlled in the design by using insulating washers of 
in sync. The pattern on the oscilloscope should be as shown proper thickness in the front plate to tuner chassis mounting. 

29 " 77.25 
81.75 

" Channel 
5 

'' - " Rec. on channel 5 - Fig. 13 

in Figure 19. Adjust the waveform adjustment core of T113 The performance of the tuner will be impaired if the proper 
until the two peaks are at the same height. During this ad- washers are not used. Obviously then, if the r-f unit is re- 

30 .. 67.25 
71.75 

., 

. 
Channel 

4 

.. - Rec. on channel 4 • ' Fig. 13 

justment, the picture must be kept in sync by readjusting the moved for service, the washers should be replaced in the 
hold control if necessary. correct order when the unit is replaced. 

31 " 61.25 
65.75 

" Channel 
3 

" - " Rec. on channel 3 '• Fig. 13 
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ALIGNMENT PROCEDURE 

Step 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

HET. 
METER 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST 
REFER 
TO 

32 55.25 
59.75 

" Channel 
2 

" - Rec. on channel 2 Fig. 13 

33 If excessive tilt ir. the same direction occurs on channels 2, 3 and 4, adjust C18 on channel 2 to overshoot the correction of this tilt then switch to chan-
nel 6 and adjust L53 for max. amplitude of response between carrier markers. 

34 Check r- f response and oscillator injection on channels 7 through 13 steps 23 back up through step 7 stopping on channel 13 for the next step. 

35 Not used - Not used - Loosely coupled 
to r- f oscillator 

257 mc. TP 1 . Gain to 
maximum 

Rec. on channel 13 Cl for beat on het. 
freq. meter 

Fig. 7 

36 " - " - " 251 me. ' ' Rec. on channel 12 1.11 as above Fig. 7 

37 " - '' - " 245 mc. "  Rec. on channel 11 1.10 as above Fig. 7 

38 - " - • • 239 mc. "  Rec. on channel 10 L9 as above Fig. 7 

39 " - ' - "  233 me. Rec. on channel 9 1.8 as above Fig. 7 

40 ' - " - " 227 mc. " Rec. on channel 8 L7 as above Fig. 7 

41 ' - " - " 221 mc. Rec. on channel 7 1.6 as above Fig. 7 

42 " - " - ' 129 mc. Rec. on channel 6 1.5 as above Fig. 7 

43 ' - ' - " 123 mc. • Rec. on channel 5 1.4 as above Fig. 7 

44 ' - ' - " 113 mc. " Rec. on channel 4 L3 as above Fig. 7 

45 
.. 

- " - " 107 me. " Rec. on channel 3 1.2 as above Fig. 7 

46 ., - " - •• 101 mc. " Rec. on channel 2 1.1 as above Fig. 7 

47 Repeat steps 35 through 46 as a check. On completion, remove 39 ohm resistor and reconnect link to terminals A and B of T104. 

RATIO DETECTOR, SOUND I-F AND SOUND TAKE-OFF ALIGNMENT 

48 Grid 2nd Snd. 
I- F ( pin 1, V102) 
or WR39B or C 
connect to grid 
4th pix I- F (pin 
1, V109.) 

4.5 me. 
400 cy. 
mod. or 
45.75 mc. 
mod, by 
4.5 mc. 
and 

400 cy. 

Not used - Not used - Across speaker 
voice coil. Vol- 
urne control set 
for max. vol- 
urne. 

"VoltOhmyst" to 
junction of R110 
and R114. Set 
C226 for min. ca- 
pacity. Set signal 
gen. to gire - 10 V 
on meter. 

T102 top core for 
max. d-e on meter. 
T102 bottom core 
for min. audio on 
the oscilloscope. 

Fig. 9 
Fig. 10 

49 ' " - " - " "VoltOhmyst" to unction R112 and 
C113. If the meter reads more than ,.- 1.5 
volts, adjust C226 for zero on the meter 
and readjust T102 (bot.) for min. output 
on scope. Repeat steps 48 and 49 until 
all conditions are satisfied. 

Fig. 9 
Fig. 10 

50 Sig. Gen. to 1st 
Snd. I-F 

' 4.5 me. let Sound I-F 
grid ( pin 1, 
V101) 

4.5 mc. " - In series with 
10,000 ohms to 
terminal A, of 
T101. 

Sweep output re- 
duced to provide 
2 v p-p on scope. 

T101 top and bot. 
cores for max.'gain 
and symmetry at 
4.5 mc. 

Fig. 9 
Fig. 10 
Fig. 14 

51 " " . " -  - Junction of R112 
and C113 

Check for symmetrical response wave 
form (positive and negative). 

Fig. 15 

52 Sig. Gen, in se- 
ries with 1000 
ohms to T110-C 
or WR39 across 
T104 A and B. 

" Not used - ' - "VoltOhmyst'VoltOhmyst" xtal 
probe to pin 8, 
V110. If sig. gen. 
is used short pin 1, 
V109 to ground. 

Adjust T1 1 0 for 
minimum reading 
on "VoltOhmyst". 

Fig. 9 

PICTURE I-F AND TRAP ADJUSTMENT 

53 Not used - Not used - Not used - Not used Connect bias box to junction of RI43 and 
R144 and to grid. Adjust to give - 1.0 y 
on " VoltOhmyst" at TP101. 

54 Sig. Gen. across 
T104 A and B 

39.25 me. " - " - " "VoltOhmyst" to 
TP102. Gen. output 
to give - 1.0 volt 
d- c. 

T104 top core te 
give min. d-e on 
meter. 

Fig. 9 

55 41.25 me. " - " - " •• T105 bot, for min. Fig. 10 

56 " 47.25 mc. '' - " - ' " T106 bot. for min. Fig. 10 

57 43.7 me. - " - •• Sig. Gen. outputto 
give - 1.0 V d-c at 
TP102. 

T109 for max. Fig. 7 

58 " 45.5 me. •• - •• - •• •• T108 for max. Fig. 9 

59 " 41.8 mc. •• - " - •' " T107 for max. Fig. 9 

60 First pis i-f grid 
(pin 1, VI 06) 
loosely. 

Various 
See 

Fia 16 

First pis i-f grid 
pin 1 , V106 
through 1000 
mmf. 

40 to 
48 mc. 

" - To test point 
TP102 

Shunt R141, R149 
and terminals A 
and F of 'F109 with 
330 ohms, 0.5 v p-p 
on scope. 

Adju st T105 and 
T106 top cores for 
max. gain and re-
sponse shown in 
Fig. 16. 

Fig. 9 
Fig. 16 

61 Connected 
loosely to diode 
probe. 

Various 
See 

Fig. 17 

Mixer grid test 
point TP2 with 
short lead, 

40 to 
48 mc. 

' - Scope diode 
probe to T105-B 
and to and. 

Rec. on chan. 4. 
Connect 180 ohms 
from T105 - B to 
junction R135 and 
C132. Upon con, 
pletion disconnect 
scope and shunt- 
ism; resistors. 

Set C22I to min. 
Adjust T1 top and 
T104 bot. for max. 
gain at 43.5 mc. 
and 45.75 mc. at 
70%. Adjust C221 
until 41.25 mc. is at 
80%. 

Fig. 9 
Fig. 17 

62 Connected 
loosely to grid 
of let pis i-f. 

Various 
See 

Fig. 18 

" " • - Connect scope 
to TP102. 

"VoltOhmyst" to 
TP101. Set bias 
box for -6.0 volts 
on the meter. Set 
5 Weep output to 
produce 3.0 volts 
p-p on scope. 

Retouch T1011 and 
T109 to obtain re-
sponse shown in 
Fig, 18. Do not ad-
just T107 unless 
absolutely neees-
scary. 

rig. 16 

ALIGNMENT DATA 

-n C9 TP2 CIS CIE L54 LOI LOO 

MIXER MIXER TEST R-F SF F-A1 
TRANS. GRID POINT PLATE GRID TRAP 

C2 
FINE 

TUNING 

L46 

LI THROUGH L 
luDivIDuAL CPA eiNEL 
OSC. ADJUSTMENTS 

INS Ilfsj 

"--.,,C,,,6,,,E0„,es5CTS.., ioNE.E.INEOIEF T..7 , c.LH, :4E,..: 

GG RID 

Figure 7-R-F Unit Adjustments 

Figure 8-R-F Oscillator Adjustments 
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I-F PI. 
TE 

1ST PIX I-F SASS AuDO osToe 
GRID TR. ' 4 ;f_ 

. 5111c 

LOO 
41.25 MC. 
I-F TRAP 

L59 
45.75 MC. 
I-F TRAP 

CII 

BANDWIDTH 

t. 53 
COSAN. 
R- F GRID 

LSO 
CHAN. 6 
R- F PLATE 

-S45AN 

LA 
CISAAS 5 

Figure 9-Top Chassis Adjustments 

Figure 10-Bottom Chassis Adjustments 

ZOO. InICI-F 
NRID TeAm. 

4,HC -- .. 

I 

1ST SO X 14 adLeC. ' 
PLATE TRAN. 

LS 
CHAH ,G 

L6 
CHAN, 7 

T:=4 
CONTROL 

Sqt. Sus 
ON•Oosl. 

%zee 

RATIO 
SOUND_ E 
I-F IRAN 

TDRAT. 

Tire] 

4.5 MC 

beers 
me. ono 
AMP 
• 

PAD FOR PAD FOR 
50 .n. COAX. 72 11- COAX . 

300 st. 
BALANCED 
OUTPUT 

AT 52 MC 

300 A_ 
BALANCED 
OUTPUT 

PAD FOR 
3004. BAL 
INPUT 

4727 

4741. 

'4 51164 

Figure 11-Sweep Attenuator Pads 

( 53 MC 100%. RESPONSE 

60 MC 

50 MC. AT 60% ± 157. RESPONSE POINT 

CV 123 

Figure 12-Antenna Matching Unit Response 
P P 5 

Figure 14 
Sound I-F 
Response 

41.9 MC 

41.25 MCr 

Figure I3-R-F Response 

Figure 15 
Ratio Det. 
Response 

42.25 MC 

44.5 
MC ,,45.751.4C 

65% 70% 

Cy i2.1 -1 

Figure 17 
T1 and T104 
Response 

Figure 16 
T105 and T1OO 

Response 

42.5 
. 

o 

Figure 18 
Over-all I-F 
Response 

45 14C 

85% 

45.75 Mc 
50% 

46 5 MC 

5 Ye 

Figure 19-Horizontal Oscillator Waveforms 
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TEST PATTERN PHOTOGRAPHS SERVICE SUGGESTIONS 

,rdie , .... -- - • 

Figure 20—Normal Picture 

<-4414-

Figure 21—Focus Magnet and 
Ion Trap Magnet ,Misadjusted 

Figure 22—Ilorizontal Linearity 
Control Misadjusted (Picture 

Cramped in Middle) 

Figure 23—Width Control 
Misadjusted 

Figure 24—horizontal Drive 
Control Misadjusted 

4-44* 

Figure 25—Translents 

Figure 26—Test Pattern Show-
ing Out of Sync Condition When 
Horizontal Hold Control Is in a 
Counter-clockwise Position — 
Just Before Pulling Into Sync 

Figure 27—Test Pattern Show-
ing Out of Sync Condition When 
Horizontal Hold Control Is at 
the Maximum Clockwise Posi-

tion 
-)»—+ 

Following is a list of symptoms of possible failures and an 

indication of some of the possible faults: 

NO RASTER ON KINESCOPE: 

(1) Incorrect adjustment of ion trap magnet. Magnet reversed 

either front to back or top to bottom. 

(2) V116 or V117 inoperative. Check waveforms on grids and 

plates. 

(3) No high voltage—if horizontal deflection is operating as 

evidenced by the correct waveform on terminal 1 of high 

voltage transformer, the trouble can be isolated to the 

1B3GT circuit. Either the T114 high voltage winding is open, 

the 1B3GT tube is defective or its filament circuit is open. 

(4) V110 circuit inoperative—Refer to schematic and wave-

form chart. 

(5) Damper tube (V119) inoperative. 

(6) Defective kinescope. 

(7) 11216 open. 

(8) No receiver plate voltage--filter capacitor shorted—or filter 

choke open. 

NO VERTICAL DEFLECTION: 

(1) V114B or V115 inoperative. Check voltage and waveforms 

on grids and plates. 

(2) T111 open. 

(3) Vertical deflection coils open. 

SMALL RASTER: 

(1) Low Plus B or low line voltage. 

(2) V117 defective. 

POOR VERTICAL LINEARITY: 

(1) If adjustments cannot correct, change V115. 

(2) Vertical output transformer T111 defective. 

(3) V114B defective—check voltage and waveforms on grid 

and plato. 

(4) C176, C180, C181, C178, C177 or C182 defective. 

(5) Low plate voltage—check rectifiers and capacitors in sup-

ply circuits. 

(6) If height is insufficient, try changing V114. 

POOR HORIZONTAL LINEARITY: 

(1) II adjustments do not correct, change V117, or V119. 

(2) T114 or L107 defective. 

(3) C205 or C206 defective. 

WRINKLES ON SIDE OF RASTER: 

(1) C208 defective. 

(2) Defective yoke. 

PICTURE OUT OF SYNC HORIZONTALLY: 

(1) T113 incorrectly tuned. 

(2) 11226. 11227 or RI97B defective. 

TRAPEZOIDAL OR NON SYMMETRICAL RASTER: 

(1) Improper adjustment of centering of focus magnet or ion 

trap magnet. 

(2) Defective yoke. 

RASTER AND SIGNAL ON KINESCOPE BUT NO SOUND: 

(1) T110 defective. 

(2) Sound i-f, ratio detector or audio amplifier inoperative— 

check V101, V102, V103 and their socket voltages. 

(3) Audio system defective. 

(4) Speaker defective. 

SIGNAL AT KINESCOPE GRID BUT NO SYNC: 

(1) AGC control 11181 misadjusted. 

(2) V111 inoperative. Check voltage and waveforms at its grid 

and plate. 

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL SYNC: 

(1) Check V114B and associated circuit. 

(2) Integrating network inoperative— Check. 

(3) V113 or V114A defective or associated circuit defective. 

(4) Gas current, grid emission or grid cathode leakage in 

V114. Replace. 

SIGNAL ON KINESCOPE GRID BUT NO HORIZONTAL SYNC: 

(1) T113 misadjusted—readjust as instructed on page 11. 

(2) V112 or V113 inoperative—check socket voltages and 

waveforms. 

(3) T113 defective. 

(4) C163, C191A, C190, C194, C195, C197, C196, C198 or C199 

defective. 

(5) If horizontal speed is completely off and cannot be ad-

justed check R226, 11227, R197B, 11228, 11229, 11230 and 

11232. 

SOUND AND RASTER BUT NO PICTURE OR SYNC: 

(1) Picture, detector or video amplifier defective—check CR101 

and V110 chcck socket voltages. 

(2) Bad contact to kinescope cathode. 

PICTURE STABLE BUT POOR RESOLUTION: 

(1) CR101 or V110 defective. 

(2) Peaking coils defective—check resistance. 

(3) Make sure that the focus control operates on both sides of 

proper focus. 

(4) R-F and I-F circuits misaligned. 

PICTURE SMEAR: 

(1) R-F or 1-F circuits misaligned. 

(2) Open peaking coil. 

(3) This trouble can originate at the transmitter—check on 

another station. 

PICTURE JITTER: 

(1) AGC control 11181 misadjusted. 

(2) If regular sections at the left picture are displaced change 

V117. 

0 John F. Rider 



Figure 28—Overall Pix 
I-F Response 

Figure 31—Response of T107 
Pix I-F Transformer 

Figure 34—Video Response at 
Average Contrast 

SERVICE SUGGESTIONS 

(3) Vertical instability may be due to loose connections or 
noise. 

(4) Horizontal instability may be due to unstable transmitted 
sync. • 

RASTER BUT NO SOUND, PICTURE OR SYNC: 

(1) Defective antenna or transmission line. 

(2) R-F oscillator off frequency. 

(3) R-F unit inoperative—check VI, V2. 

DARK VERTICAL LINE ON LEFT OF PICTURE: 

(1) Reduce horizontal drive and readjust width and horizontal 

linearity. 

(2) Replace V117. 

LIGHT VERTICAL LINE ON LEFT OF PICTURE: 

(1) V119 defective. 

PICTURE I-F RESPONSE.—At times it may be desirable to 

observe the individual i-f stage response. This can be achieved 

by the following method: 

For T107, T108 or T109, shunt all i-f transformers with a 330 

ohm carbon resistor except the one whose response is to be 

observed. 

Connect a wide band sweep generator to the second pix i-f 

grid and adjust it to sweep from 38 mc. to 48 mc. 

Connect the oscilloscope to test point TP102 and observe the 
overall response. The response obtained will be essentially 
that of the unshunted stage. 

To see the response of transformers Ti, T104 and T105. T106, 
follow the instructions given on page 10. 

Figures 28 through 36 show the response of the various stages 
obtained in the above manner. The curves shown are typical 
although some variation between receivers can be expected. 
Relative stage gain is not shown. 

RESPONSE PHOTOGRAPHS 
Taken from RCA W058A Oscilloscope 

Figure 29—Response of Tl-T104 
Pix I-F Transformers 

4C.5 MC. 
47.  - 5 

4 5.75mc MC 

Figure 30—Response of 
T105-T106 Pix I-F Transformer 

Figure 32—Response of T108 
Pix I-F Coil 

r--- 1,111...«••••••• 

Figure 35—Video Response 
(100 KC Square Wave) 

Figure 33—Response of T109 
Pix I-F Coil 

Figure 36—Video Response 
(60 Cycle Square Wave) 

eery 

ilei••••••••••••••••••••••••••..8. 
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WAVEFORM PHOTOGRAPHS 
Taken from RCA W058A Oscilloscope 

Grid of Video Amplifier 
(Pin 2 of V110) (6CL6) 
(Pin 4 of V110) (6AG7) 

Figure 37—Vertical (Oscilloscope 
Synced to 1/2 of Vertical Sweep 

Rate) (6 Volts PP) 
4-440-

Figure 38—Horizontal (Oscilloscope 
Synced to 1/2 of Horizontal Sweep 

Rate) (6 Volts PP) 

Plate of Video Amplifier 
(Pin 6 of V110) (6CL6) 
(Pin 8 of V110) (6AG7) 

Voltage depends on picture 

Figure 39—Vertical ( 105 Volts PP) 

Figure 40—Horizontal (105 Volts PP) 

Grid of Sync Separator 
(Pin 4 of V113) (6SN7) 

Voltage depends on picture 

Figure 41—Vertical (30 Volts PP) 
4-444-

Figure 42—Horizontal (30 Volts PP; 

Plate of Sync Separator 
(Pin .5 of V113) (6SN7) 

Voltage depends on picture 

Figure 43—Vertical (33 Volts PP) 

Figure 44—Horizontal (8 Volts PP) 

Grid of Vertical Sync Amp. 
(Pin 4 of V114A) (6SN7) 

Figure 45—Vertical ( 12 Volts PP) 

Figure 46—Horizontal (5 Volts PP) 

CV 135 El 

CV 135 g 

Cy134 

V 1,11t, 

R
A
D
I
O
 
C
O
R
P
O
R
A
T
I
O
N
 
O
F
 
A
M
E
R
I
C
A
 T
V
 P
A
G
E
 

©John I. Rider MODELS 17T250DE, 17T261DE, Ch. KCS74, KCS74M1, Late 



MODFLS 17T250DE, 17T261DE, Ch. KCS74, KCS74M1. Late 

WAVEFORM PHOTOGRAPHS 
Taken from RCA W058A Oscilloscope 

Plate of Vertical Sync Amp. 
(Pin 5 of V114A) (6SN7) 

Figure 47—Vertical (27 Volts PP) 

t.er 
Figure 48—Horizontal (16 Volts PP) 

ausissemems• 

13G 

Figure 49—Grid of Vertical Sweep 
Osc. (Pin 1 col V1148) (6SN7) 

(25 Volts PP) 
41-4144. 

Figure 50—Plate of Vertical 
Sweep Osc. (Pin 2 of V1148) 

(30 Volts PP) 
4100,-* 

Figure 51—Grid of Vertical Sweep 
Output (Pin 1 of V115) (6AQ5) 

(35 Volts PP) 

Figure 52—Plate of Vertical Sweep 
Output (Pin 5 of V115) (6AQ5) 

(800 Volts PP) 
300-* 

Cathode of Sync Separator 
(Pin 3 of V113) (6SN7) 

Figure 53—Vertical (11 Volts PP) 

Figure 54—Horizontal (6 Volts PP) 

Grid of Sync Separator 
(Pin 1 of V113) (6SN7) 

Figure 55—Vertical (40 Volts PP) 

Figure 56—Horizontal (40 Volts PP) 

(101.1e A 

.2V ,37 

oniumpro 

3.3.. 
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WAVEFORM PHOTOGRAPHS 
Taken from RCA W058A Oscilloscope 

Plate of Sync Separator 
(Pin 2 of V113) 

Figure 57—Vertical (15 Volts PP) 
4-4141F 

Figure 58—Horizontal (15 Volts PP) 
fflo—t. 

Grid of Hor Sync Amp 
(Pin 4 of V112) (6SN7) 

Figure 59—Vertical (15 Volts PP) 

Figure 60—Horizontal (15 Volts PP) 

Plate of Hor Sync Amp 
(Pin 5 of V112) (6SN7) 

Figure 61—Vertical (70 Volts PP) 
4—.44e 

Figure 62—Horizontal (70 Volts PP) 

Grid of Hor Sync Amp 
(Pin 1 of V112) (6SN7) 

Figure 63—Vertical (65 Volts PP) 
4-44111. 

Figure 64—Horizontal (65 Volts PP) 

Cathode of Hor Sync Amp 
(Pin 3 of V112) (6SN7) 

Figure 65—Vertical (18 Volts PP) 

Figure 66—Horizontal (18 Volts PP) 
i4141.-* 
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WAVEFORM PHOTOGRAPHS 
Taken from RCA W058.11 Oscilloscope 

Figure 67-Grid of Horizontal Oscil-
lator Control (22 Volts PP) 
(Pin 1 of V116) (6SN7GT) 

Figure 68 Cathode of Horizontal 
Oscillator Control (1.3 Volts PP) 

(Pin 3 of VI16) (6SN7GT) 

Figure 69-Grid of Horizontal Oscil-
lator (390 Volts PP) (Pin 4 of V116) 

(6SN7GT) 
4-404-

Figure 70-Plate of Horizontal Oscil-
lator 1140 koltç PP) (Pin 5 of V116) 

(6SN7GT) 

Figure 71-Terminal "C" of T1I4 
(120 Volts PP) 

4-410.1 

Figure 72-Grid of Horizontal Out-
put Tube ( 95 Volts PP) (Pin 5 

of V117) (6E1Q6) 

Figure 73-Plate of Horizontal Output 
(Approx. 4000 Volts PP) (Measured 
l'hrough a Capacity Voltage Divider 

Connected from Top Cap of 
V117 to Ground) 

Figure 74-Cathode of Damper (2300 
Volts PP) (Pin 3 of V119) (6W4GT) 

Figure 75-Plate of Damper (180 
Volts PP) (Pin 5 of V119) 

(6W4GT) 

Figure 76- Plate of AGC Amplifier 
(Pin 5 of VIII) (6C86) 

(buo Volts PP) 

CV 141 le 

141 0 

VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 5000 microvolt test pattern signal was fed into the receiver, 
the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuiting 
the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst" between the indicated terminal and chassis 
ground and with the receiver operating on 117 volts, 60 cycles, a-c. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Notes ou Measurements 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No Volts 

Pin 
No. Volts 

VI 6X8 Mixer 
5000 Mu. V. 
Signal 9 - 8 - 6 0 7 - 

No 
Signal 9 

145 to 
150 8 

145 to 
150 6 o 7 

-2.8 to 
-3.5 

Depending 
on channel 

VI 6X8 
R-F 
Oscillator 

5000 Mu. V. 
Signal 3 - o 2 - 

No 
Signal 3 

88 to 
108 

-3.0 to 
-5.1 

Depending 
on channel 

V2 6BQ7 
R-F 
Amplifier 

5000 Mu. V. 
Signal 6 - 8 

No 
Signal 6 

133 to 
138 1.1 7 

Depending 
on channel 

V2 6BQ7 
R-F 
Amplifier 

5000 Mu. V. 
Signal - 2 

No 
Signal 1 260 

133 to 
138 2 

Depending 
on channel 

V101 6AU6 
1st Sound 
I-F Amp. 

5000 Mu. V. 
Signal 5 140 6 152 7 0.3 1 -3,8 

No 
Signal 5 112 6 122 7 0.8 1 -0.2 

V102 6AU6 
2d Sound 
I-F Amp. 

5000 Mu. V. 
Signal 5 258 6 58 7 0.19 1 -21 

No 
Signal 5 255 6 55 7 0.22 1 *-2.5 

- 

*Unreliable measuring point. 
Voltage depends on noise, 

V103 6AL5 
Ratio 
Detector 

5000 Mu. V. 
Signal 7 0.4 16.8 

7.5 kc deviation at 
400 cycles 

No 
Signal 7 0.5 1 *9.35 

*Unreliable measuring point. 
Voltage depends on noise. 

V104 6AV6 
1st Audio 
Amplifier 

5000 Mu. V. 
Signal 7 95 0 1 -0.6 At min. volume 

No 
Signal 7 95 2 0 1 -0.6 At min. volume 

V105 6AQ5 
Audio 
Output 

5000 Mu. V. 
Signal 5 263 6 273 2 18.2 7 0 At min. volume 

No 
Signal 5 262 6 272 2 18.2 7 0 At min. volume 

V106 6AU6 
1st Pix. I-F 
Amplifier 

5000 Mu. V. 
Signal 5 242 6 279 7 0.06 1 - 7.6 

No 
Signal 5 140 6 135 7 1.03 1 *0 

*Unreliable measuring point. 
Make measurement at T104-D. 

V107 6CB6 
2nd Pix. I-F 
Amplifier 

5000 Mu. V. 
Signal 5 240 6 267 2 0.2 1 -7.6 

No 
Signal 5 131 6 110 2 0.9 

V108 6CB6 
3d Pix. 1-F 
Amplifier 

5000 Mu. V. 
Signal 5 127 6 112 2 0.92 

No 
Signal 5 121 6 110 2 0.96 

V109 6CB6 
4th Pix. I-F 
Amplifier 

5000 Mu. V. 
Signal 5 194 6 159 2 2.4 1 0 

No 
Signal 5 198 6 150 2 2.2 

V110 
6CL6 

*6AG7 
Video 
Amplifier 

5000 Mu. V. 
Signal 6 128 8 192 1 1.12 2 -3.5 

•See Figure 79 for 
socket connections! 

No 
Signal 6 72 8 142 1 1.48 2 t-0.9 11Depends on noise 

VIII 6CB6 
AGC 
Amplifier 

5000 Mu. V. 
Signal 5 -51 6 278 2 116 1 108 

AGC control set 
for normal operation 

No 
Signal 5 0.9 6 282 2 100 1 54 

AGC control set 
for normal operation 
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VOLTAGE CHART R-F UNIT WIRING DIAGRAM . 
i The following measurements represent two sets of conditions. In the first condition, a 5000 microvolt test pattern signal was fed into the receiver, • 
the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuiting 
the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst" between the indicated -terminal and chassis 
ground and with the receiver operating on 117 volts, 60 cycles, a-c. 

SrerCu comaolows A% S140,1411 APO 

E. Plate E. Screen E. Cathode E. Grid 
1- '1 VesvIEO FROM 014CC7 ,011. Of ARROWS 

4Z.1 I 

Tube Tube Operating Pin Pin Pin Pin 
ei. 1 ,.... 

l -t› .1. I is» 
I No. Type Function Condition No. Volts No. Volts No. Volts No. Volts Notes on Measurements i i t . 

Hor. Sync. 5000 Mu. V. 
V112 6SN7GT Amplifier Signal 2 162 3 1.4 1 - - -40 

No *Unreliable measurement 
,.......„74._ 

S1E-Ref 11 1.......... j s1D-rstoeer SIC • PC ftt inoraT . S111- ROAR  

_J_-.::1__ , 
S113 - ff.', Stf - FPONT 
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No 
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V113 6SN7GT 
Hor. Sync. 
Separator 

5000 Mu. V. 
Signal 2 290 - - 3 95 1 50 

Ç2.,-Iàl 
L_.:1  

.2 Lf• 

1.43  
/ 

.. 

l4 ak, I-   le ii7 
No *Unreliable 

-Cçpl   - 
Signal 2 285 - - 3 '56 1 38 

measurement 
Voltage depends points. on noise. 

Vert. Sync. 5000 Mu. V.  ORM  --f  
V113 6SN7GT Separator Signal 5 115 6 0 4 - - -58 

R L66 

No 
Signal 5 59 - - 6 o 4 -11 

el"! 
I C30 

C28 

• 
eii 

C Is u II• 71 A 
Vert. Sync. 5000 Mu. V. 

C le R9 1- 6. 1 LAC TP2 
C9 C3I 

V114A 6SN7GT  Amplifier  Signal 5 45 - - 6 0 4 0.03 V2   6 ' 6 ' e 
CI6 7 N 

No 
Signal 5 43 C23 

C11 

e 
«: 

RI - - 6 0 4 0 
e. ri VI  

Vertical 5000 Mu. V. 
• Depends Vert. hold 

LS7 
e ---not . 

t .s1 
-I c5  .L=. 

V114B  6SN7GT Oscillator Signal 2 '72 - - 3 0 1 *45.3 on setting of Les e,S9 163à 

control. Voltages shown are 

1 
s. L 

C22 li 
, 

No synced pix adjustment. - BRN INN 
CRC 

C 2 i 
5 48113. 

Signal 2 *70 - - 3 0 1 *--15 - 

V115 6AQ5 
Vertical 
Output 

5000 Mu. V. 
Signal 5 270 6 290 2 27 1 0 

No 
Signal 5 267 6 285 2 26 1 0 

Figure 77-R-F Unit Wiring Diagram 

V116 6SN7GT 
Horizontal 
Osc. Control 

5000 Mu. V. 
Signal 2 237 - - 3 -10 1 -28.5 CRITICAL LEAD DRESS 
No 

Signal 2 228 - - 3 -18 1 -29.5 

5000 Mu. V. 
Signal 2 104 - - 3 -36.3 1 -44 

1. Keep all wiring in the pix i-f, sound i-f and video circuits 12. Do not reroute any wires between 1104 and the terminal 

Her, hold counter-clockwise as short as possible. board alongside it. Keep all leads on the foot side of the 

5000 Mu. V. 
Signal 2 246 - - 3 -11.5 1 -26 

terminal board. 
2. Keep the leads on C110, C111, C112, 11108, 11139, R150, 

Hor. hold clockwise 
11111, 11109, 11110 11233 direct 

V116 6SN7GT 
Horizontal 
Oscillator 

5000 Mu. V. 
Signal 5 200 - - 6 0 4 -75 

and as short and as pos- 13. Dress all wires routed past T104, shielded wires W102 

sible. and W103 under the big lances near T104. 

No 
Signal 5 197 - - 6 0 4 -78 

3. Do not change the bus wire connection to pin 2 of V101 14. Dress all oc leads to S102 under the large lances on the 

and V102. Sleeving is used on these wires to insure length front apron. 

5000 Mu. V. 
Signal 5 193 - 

. 

- 6 0 4 -93 
and to prevent shorting. 

Hor. hold counter-clockwise 15. Dress 11113 close to the chassis with leads as short as 

5000 Mu. V. 
Signal 5 198 - - 6 o 4 -74 

4. Dress C115 down between 11114 (volume control) and possible. 

wafer S101-B. 
Hor, hold clockw ise 16. Dress C158 and C122 up in the air and away from all 

V117 68Q6GT 
Horizontal 
Output 

5000 Mu. V. 
Signal Cap • 4 190 8 19..2 5 -16 

5. Ground 11126 to pin 3 of V106 and 11134 to pin 7 of V107. 
other leads and components. 

•High Voltage 6. Do not change the of 11136, 11140 and 11143. 
No 

Signal Cap ' 4 190 8 19.2 5 -15.3 

grounding 
Pulse Present 17. The lead from pin 5 of V111 to the terminal board under 

7. Keep the bus wire from T109-A to C144 (plug in capaci- the high voltage cage should be routed between V117 

V118 
1B3GT 
/8016 

H. V. 
Rectifier 

5000 Mu. V. 
Signal Cap • - - 2 & 7 15,150 - - 

tor) short and direct, socket and the rear apron. 

*High Voltage 8. Ground the filaments of sockets V107, V108 and V109 
No 

Signal Cap • - - 2 & 7 15,300 - - 

18. Dress all 2 watt resistors away from each other and all 
Pulse Present independently of the socket center pin. Use ground lances other wires and components. 

near each socket. 

V119 6W4GT Damper 
5000 Mu. V. 
Signal 5 287 - - 3 • - - 

proved 
19. Dress all wires away from damper tube V119. 

•High Voltage 9. Dress C148 straight up to act as a shield between T101-A 

No 
Signal 5 280 - - 3 • - - 

Pulse Present and V11 0-2. 20. The wire from pin 5 V116 to T113-A should not be more 

10. Dress C155 and 11160 (kine cathode) up in the air above than 5 inches long. 

V120 17QP4 Kinescope 
5000 Mu. V. 

Signal Cone 15,150 10 568 11 178 2 117 
the terminal board. 21. Dress all peaking coils up and away from the base. 

At 
No 

Signal Cone 15,300 10 560 11 151 2 101 

average 
11. Keep the leads connected to T113-C and T113-D (syncho- 22. Dress all leads in the high voltage compartment away Brightness 

guide) down so that they will not short out when the from each other and away from the high voltage trans-

chassis is placed in the cabinet. former. 

© John F. Rider 
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STOCK 
No. 

DESCRIPTION STOCK 
No. 

. 
DESCRIPTION STOCK 

No. 
DESCRIPTION STOCK 

No. 
DESCRIPTION 

fl-F UNIT ASSEMBLIES 

KRKI1A 

76548 Screw-No. 4-40 x 5/16" adjusting screw for coils Li. 
L2. L3, L4, L46 

76673 

73091 

Capacitor-Ceramic, 220 mml. (C184) 

Capacitor-Mica. 270 mmi. (C207) 

73784 Capacitor-Tubular, paper, oil impregnated, 0.1 mid., 
200 volts ( C155, C175) 

76539 Board-Antenna matching transformer terminal board 
less coils L58, L59, L60 and less capacitors C24, C25, 

76519 

76134 

Shaft-Channel selector shaft and plate 

Shaft-Fine tuning shaft and cam 
47617 Capacitor-Ceramic, 270 mmf. (C118) 

73551 Capacitor-Tubular, paper, oil impregnated, 0.1 mid.. 
400 volts ( C170, C185, C194) 

C26, C27 77147 Shield-Front shield complete with shaft bushing and 39640 Capacitor-Mica, 330 mmt. (C166) 73557 Capacitor-Tubular, paper, oil impregnated, 0.1 mid.. 

76531 Board-Terminal board, 5 contact and ground bracket 76476 Capacitor-Mica. 330 mmf. (C198) 600- volts ( C181, C203) 

76845 Bracket-Vertical bracket for holding VI tube shield 76534 Shield-Tube shield 73094 Capacitor-Mica, 390 mmf. (C174) 73786 Capacitor-Tubular, paper, oil impregnated. 0.27 mid., 
200 volts ( C202) 

76965 Capacitor-Ceramic, variable, for fine tuning-plunger 76530 Socket-Tube socket, 9 pin, miniature, ceramic, saddle- 54003 Capacitor-Mica, 470 mmf. ( C110, C111) 
type ( C2) mounted for VI 

75166 Capacitor-Ceramic, 1500 mmi. ( stand-of:1) ( CI44) 
73787 Capacitor-Tubular, paper, oil impregnated, 0.47 mid., 

200 volts (C157, C168, C196) 
93056 Capacitor-Ceramic, 5 mmf. ( C26. C32) 76336 Socket-Tube socket, 9 pin, miniature, bakelite, saddle. 

mounted for V2 73473 Capacitor-Ceramic, 4700 mmf. (C126, C127, C128, C129, 76498 Choke-Filter choke ( L115) 

70597 Capacitor-Ceramic, 8 mmf. (C29) 
77149 Spacer-Metal spacer for front plate 

C130, C131, C135, C136, C139, C142, C216) 
76143 Clip-Tubular clip to mount stand- oil capacitor 

55326 Capacitor-Ceramic, 10 mmf. (C3) 
75163 Spring-Friction spring (formed) for fine tuning cam 

76470 Capacitor-Ceramic, dual, 4700 mmi. (C123A, CI23B, 
C137A, C137B, C140A, C140B, C141A, C141B, C156A, 73477 Coil-Choke coil (L101) 

54207 Capacitor-Ceramic, 18 mmf. (C27) 30340 Spring-Hairpin spring for fine tuning link C156B) 76442 Coil-Horizontal linearity coil complete with adjustable 

76557 Capacitor-Ceramic, 22 mmf. ( C19. C31) 75068 Spring-Retaining spring for tube shield 73960 Capacitor-Ceramic. 10,000 mmi. (C145, C148) 
core ( L107) 

76558 Capacitor-Ceramic. 22 mmi. (C5) 77204 Spring-Return spring for fine tuning control 75877 Capacitor-Ceramic, dual, 10,000 mmf. (C101A, C101B, 
76441 Coil-Width coil complete with adjustable core (L106) 

70935 Capacitor-Ceramic. 27 mmf. (C25) 76554 Stator-Antenna stator complete with rotor, coils, ca-
C107A, C107B) 76640 Coil-R-F choke coil ( 1.5 muh) (L109) 

76739 

77460 

Capacitor-Ceramic, 33 mmf. (C24) 

Capacitor-Ceramic, 220 mmf. (C10) 

pacitors and resistor (S5, C20. L42, L43, L44, L45, 
L54, L55, 513) 

74521 

28417 

Capacitor-Electrolytic, 5 mfd., 50 volts (C112) 

Capacitor-Electrolytic, 5 mid., 450 volts (C183) 

77195 

76647 

Coil-Peaking coil ( 120 muh) (L103, 11149) 

Coil-Peaking coil ( 180 muh) (L108, R152) 

75199 

75166 

Capacitor-Ceramic, 270 mmf. (C12, C14) 

Capacitor-Ceramic, 1500 mmf. (stand-o11) ( C13, C17, 

77353 Stator-Convertor stator complete with rotor, coils, ca 
pacitor and resistors (S2. C10, C12, 1,12, LI3, L14, 
L15, L16, L17, L18, L19, L20, L21, L47, 1.48, 54, 55, 116) 

75218 Capacitor-Electrolytic, comprising 1 section of 10 mid., 
350 volts, 1 section of 5 mid.. 350 volts and 1 section 
of 150 mid., 50 volts (C212A, C212B, C212C) 

71526 

77194 

Coil-Peaking coil ( 250 muh) (L104) 

Coil-Peaking coil ( 1000 muh) (L110) 

C2I, C22, C28, C30) 77205 Stator-Oscillator stator complete with rotor, coils and 71789 Connector-Anode connector 

75610 

73748 

Capacitor-Ceramic, 1500 mmi. (C6) 

Capacitor-Ceramic, 1500 mmf. (C16, C20, C23) 

capacitors ( SI, C3, C7. LI , L2. L3, 1.4, L5, 1.6, L7, L8, 
L9, LID, L11, L46) 

76451 Capacitor-Electrolytic, comprising 1 section of 100 mid. , 
350 volts, 2 sections of 10 mid., 350 volts and 1 sec- 
tion of 20 mid., 50 volts ( C211A, C211B, C211C, C2I1D) 

35787 

75474 

Connector- Phono input connector ( 1101) 

Connector-Single contact male connector for speaker 

71088 Capacitor-Ceramic, 0.68 mmf. (C7) 
76553 Stator- RF plate stator complete with rotor, coils, ca- 

pacitor and resistor ( S3, C14, L22, 1.23, L24, L25, L26, 75220 Capacitor-Electrolytic, 150 mid., 200 volts (C209. C210) cable (2 required) 

77151 Capacitor-Tubular, steatite, adjustable, 0.8-3.0 mmf. (C8) 1.27, L28, L29, L30, L31, L50, 57) 76479 Capacitor-Tubular, moulded, oil impregnated, .00068 75482 Connector-Video connector (f 102) 

75184 Capacitor-Ceramic. adjustable, 0.80-3.8 mmi. complete 76556 Stator- S'Y grid stator complete with rotor, coils, co- mid., 600 volts ( C200) 74594 Connector-2 contact male connector for power cord 

76532 

76527 

with adjusting stud (C9) 

Capaci.or-Adjustable trimmer, steatite, 1.-4. mini. ( C18) 

Capacitor-Mica trimmer, 55-80 mmf. (C11) 
76561 

76525 

pacitor and resistors ( S4, C19, L32, L33, 1.34, L35, L36, 
1.37, L38, L39, 1.40, L41, L53, R11, 512) 

Strap-Channel No. 13 r-f grid strap ( 152) 

Strip-Coil segment mounting strip-RH center 

75249 

76995 

Capacitor-Tubular, paper, oil impregnated, .001 mid., 
600 volts ( C164, C172, C190) 

Capacitor-Tubular. moulded, oil impregnated, .0012 
mid., 600 volts (C201) 

50367 

75542 

Connector-6 contact female connector for yoke leads  
(1103) 

Connector-6 contact male connector-part of deflection 
yoke (P103) 

76143 Clip-Tubular clip for mounting stand-oft capacitors 
76526 Strip-Coil segment mounting strip-LH lower 

 73802 Capacitor-Tubular, paper, oil impregnated, .0015 mid., 77200 Control-AGC control ( 5181) 
73591 

73477 

Coil-Antenna matching coil (2 required) 

Coil-Choke coil (L57) 
76544 Strip-Coil segment mounting strip - LH upper - less 

trimmer 73595 

600 volts (C159) 

Capacitor-Tubular, paper, oil impregnated. . 0022 mid.. 
76444 Control-Brightness control (5216) 

600 volts ( C113, C161, C173, C176, C177, C178) 76448 Control-Height control (5199) 
76763 Coil-Filament choke coil ( L63, L64) 75446 Stud-Capacitor stud for trimmer coil L49, C15 ( uncoded hold 
77206 Coil-Filament choke coil ( 156) and coded "ER") 73599 Capacitor- -Tubular, paper, oil impregnated, .0027 mid., 

600 volts (C119) 
77201 Control-Horizontal and vertical control (5197A, 

51975) 

76562 Coil-R-F amplifier coupling coil ( 1.51) 75447 Stud-Capacitor stud for trimmer coil L49, C15 (coded 
numerically and "Hi Q") 

73818 Capacitor-Tubular, paper, oil impregnated, .0027 mid., 76445 Control-Picture control (5158) 

77153 Coil-R-F choke coil ( L66) 
76740 Stud-No. 6-32 x 1" adjusting stud for adjustable ca- 

1600 volts (C121) 77199 Control-Ratio detector balance control ( 5139) 

76537 Coil-Shunt coil complete with adjustable core ( L61) pacitor 73795 Capacitor-Tubular, paper, oil impregnated, .0033 mid., 
600 volts ( CI60) 

76449 Control-Vertical linearity control (5211) 

76538 Coil-Shunt coil complete with adjustable core ( 1.62) 77152 Terminal-Terminal for mounting CB trimmer 
73920 Capacitor-Tubular, paper, oil impregnated, .0047 mid., 

77010 Control-Volume control and power switch (5114. S102) 

76529 Coil- Trimmer coil (3 turns) with adjustable inductance 
con- and capacitor stud (screw adjustment) for r-1 

76536 Transformer-Antenna matching transformer complet..' 
(T2, C24, C25, C26, C27, L58, L59, L60, 161, 1.62, 11) 

600 volts (C115, C187) 76986 Cover-Back cover for hi-voltage compartment 

section ( L49, C15) 77148 Transformer-Convertor transformer ( T1. 53) 
73789 Capacitor-Tubular, paper, oil impregnated, .0068 mid., 

400 volts (C151) 

76985 Cover-Side cover for hi-voltage compartment 

hood 
38853 Connector-4 contact female connector-part of match- 

ing transformer 01) 
76540 

76535 

Trap-FM trap complete with adjustable core ( L58) 

Trap-I-F trap ( I.65) 

73561 Capacitor--Tubular, paper, oil impregnated, .01 mid., 
400 volts ( C116, C120, C165) 

74956 

74839 

Cushion-Rubber cushion for deflection yoke 

Fastener-Push fastener for mounting tube socket for 
V116 and tube socket 76453 

76559 Connector-Oscillator grid connector 
76542 Trap-I-F trap ( 41.25 MC) complete with core ( L60) 73594 Capacitor-Tubular, moulded, oil impregnated, .01 mid., 73600 Fuse-0.25 amps. (F101) 

76460 Contact-Test point contact 600 volts ( C199) 
76541 Trap- I-F trap ( 45.75 MC) complete with core ( 159) 76459 Grommet-Rubber grommet for 2nd anode lead exit 

77202 Core- Adjustable core for fine tuning capacitor 73562 Capacitor- Tubular, paper, oil im pregnated, .022 mid., 
75190 Washer-Insulating washer ( neoprene) for adjustable 400 volts (CI95) 37396 Grommet-Rubber grommet for mounting tube socket 

76543 Core-Adjusting core for FM trap capacitor for V116 and tube socket 76453 
73798 Capacitor-Tubular, paper, oil impregnated, .022 mid.. 

76521 Detent-Detent mechanism and fibre shaft 600 volts ( C179) 76830 Hood-Deflection yoke hood less rubber cushions 

73453 Form-Coil form for coils L48, L50, L53 
CHASSIS ASSEMBLIES 73810 Capacitor-Tubular, paper, oil impregnated. .022 mid., 76168 Magnet-Focus magnet 

77203 Link-Link assembly for fine tuning KCS74 
1000 volts (C206) 76141 Magnet-Ion trap magnet ( P.M. type) 

76728 Nut-Speednut for mounting adjustable .trimmer 76532 73811 Capacitor-Tubular, paper, oil impregnated, .027 mid.. 
76633 Magnet-Pin cushion correction magnet complete with 

Resistor-Fixed, composition: 
76456 Bracket- Channel indicator lamp bracket 1000 volts ( C205) support arm 

503047 47 ohms, -±- 10%. 1/2 watt ( 59) 
76454 Bracket-- Mounting bracket complete with insulator for 

picture control 
73596 Capacitor-Tubular, paper, oil impregnated, .033 mid., 

1000 volts ( C180) 
18469 Plate-Bakelite mounting plate for electrolytic 75220 

503082 82 ohms, ±-10%, 1/2  watt ( RIO) 71496 - Capacitor--Adjustable trimmer, 5-70 mmf. (C122) 73790 Capacitor-Tubular, paper, oil impregnated. .039 mfd., 76464 Plate-Hi- voltage plate--bakelite-complete with tube 

503115 150 ohms, ±-10%, 1/2  watt ( R13) 75217 Capacitor-Mica trimmer, dual 10-160 mmf. ( C191A. 
400 volts ( 0117) 

socket and corona ring 

503210 1000 ohms. rL- 10%, 1/2  watt ( 57, 514) 
C191B) 73558 Capacitor-Tubular, paper, oil impregnated, .047 mid., 77196 Printed Circuit-Consisting of 1 section of 22,000 ohms, 

2 sections of 8200 ohms, 1 section of . 002 m1d., and 

503233 3300 ohms, '2:10%, 1/2  watt ( 54. RI 1, 512) 
33380 Capacitor--Ceramic, 12 mmf. (C193) 

200 volts ( C171) 
2 sections of . 005..mtd. PC101 (C2I3, C214, C215, 5165. 

503247 -.± 4700 ohms, 10%, V2 watt ( R2) 39044 Capacitor-Ceramic, 15 mmf. (C154) 
73553 Capacitor-Tubular, paper, oil impregnated, .047 mid., 

400 volts ( C158, C197) 
5166, R167)  

503410 100,000 ohms, -.L-10%, 1/2 watt ( RI, R5, 56) 
73664 Capacitor-Ceramic, 39 mmf. (C153) 

75071 Capacitor-Tubular, moulded, .047 mid., 400 volts (C188, 
76675 Rectifier- Picture detector crystal rectifier (CR101) 

503447 470.000 ohms, ±-10%. 1/2 watt (.118) 
71924 Capacitor-Ceramic, 56 mmf. ( C105) C189) 76452 Rectifier- Selenium rectifier (CR 102. CR 103) 

14343 Retainer-Fine tuning shaft retaining ring 
76475 Capacitor-Mica, 68 mmf. ( C192) 73592 Capac itor- Tubula r, paper, oil impregnated, .047 mid,, 76796 Resistor- Wire wound, 5.1 ohms, 1/3 watt (5237) 

75164 Rod-Actuating plunger rod ( fibre) for fine tuning link 
76474 Capacitor- Mica, 82 mmf. ( C163) 600 volts (C124) 76639 Resistor-Wire wound, 180 ohms, 2 watts (5235) 

76547 Screw-No. 4-40 x 1/4" adjusting screw for coils I.6. L7, 
39396 Capacitor--Ceramic, 100 mmf. (C114. C1621 73597 Capacitor-Tubular, paper, oil impregnated, .047 mid., 

1000 volts ( C186)  
77193 Resistor-Wire wound, 680 ohms, 1 watt (5119) 

L8, L9, 1.10, L11 75437 Capacitor-Ceramic, 100 mmf. (C152) 34473 Resistor-Wire wound, 2000 ohms, 10 watts (11128) 

76549 Screw-No. 4-40 x 3/8" adjusting screw tor coil L5 51416 Capacitor-Mica, 180 mmf. (C167) 
73792 Capacitor-Tubular, paper, oil impregnated, .068 mid., 

400 volts ( C182) 76390 Resistor-Wire wound, 5600 ohms, 5 watts ( 11138) 

©John F. Rider MdDELS 17T250DE, 17T261DE, Ch. KCS74, KCS74M1, Late 
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STOCK 
No. 

DESCRIPTION STOCK 
No. DESCRIPTION STOCK 

No. 
DESCRIPTION STOCK 

No. 
DESCRIPTION 

76642 Resistor-Wire wound, 6750 ohms, 10 watts (R156) 503482 820,000 ohms, -2:10%, 1/2 watt ( 11188, 11200, R222, 11231) 
SPEAKER ASSEMBLIES 76594 Knob-Channel selector knob-beige--for blonde ma-

Resistor-Fixed, composition: 503510 1 megohm, ± 10%, V2 watt ( R177) hogany instruments (inner) 

503047 47 ohms, 'L-10%, 1/2  watt ( R108, 11154, 11233) 11769 1.8 megohm, -±5%, 1/2 watt ( R161) 
92569-12W 
RL-111A1 76593 Knob-Channel selector knob-maroon-for mahogany 

502056 56 ohms, -±5%, 1/2 watt ( R1341 39063 1.8 megohm, -±5%, 1 watt ( R229) RMA-274 or walnut instruments ( inner) 

34763 68 ohms, ±-5%, 1/2  watt ( R140) 503522 2.2 megohm, -2:10%, 1/2  watt ( R189, R204, 11207) 
(For Model 17T261DE)  76592 Knob-Fine tuning control knob-beige-for blonde ma-

502082 82 ohms, -±-5%, 1'2 watt ( 11101) 503539 3.9 megohm, -2:10%, 1/2 watt ( R174) hogany instruments ( outer) 

.....L-5%, 75682 Cone-Cone and voice coil ( 3.2 ohms) 502110 100 ohms, 1/2  watt ( R126) 503582 8.2 megohm, -±10%, 1/2 watt ( R163) 76591 Knob-Fine tuning control knob-maroon-for mahogany 
503110 100 ohms, -.1-10%, 1/2 watt ( R122, R129) 503610 10 megohm, -2;10%. 1/2  watt ( R113) 76389 Speaker-12" P.M. speaker complete with cone and 

voice coil ( 3.2 ohms) 
or walnut instruments ( outer)* 

503118 180 ohms, -__t 10%, 1/2  watt ( R144) 71456 Screw-No. 8-32 x 7/16" wing screw for mounting de- 74963 Knob-Picture control, horizontal hold control or volume 
503122 220 ohms, -- 10%, 1/2 watt ( R1531 flection yoke NOTE: If stamping on speaker in instruments does control and power switch knob-maroon-for ma 

503133 330 ohms, z.-10%, ('2 watt ( R213) 76455 Shaft- Connecting shaft (nylon) for picture and bright- 
ness controls 

not agree with above speaker number, order replace- 
ment parts by referring to model number of instru-

hogany or walnut instruments ( inner) 

503147 470 ohms, Lt-10%, 12 watt ( 11123) ment, number stamped on speaker and full description 75464 Knob-Picture control, horizontal hold control or volume 
73584 Shield-Tube shield for V101, V102, VI03, V106, V107, of part required. control and power switch knob--beige-for blonde 

513147 470 ohms, ± 10%, 1 watt ( 11120, R212) V109 mahogany instruments (inner) 
503168 680 ohms, ±-10%, 1/2  watt ( R157) 75718 Socket-Channel indicator lamp socket 

MISCELLANEOUS 76598 Knob-Tone control and phono switch knob-beige-for 
502210 1000 ohms, :1:5%, 1/2  watt ( R150) 74834 Socket-Kinescope socket blonde mahogany instruments ( outer) 
503210 1000 ohms, -2:10%, 1/2 watt ( 11107, 11121, R125, RI31, 77213 Back-Cabinet back complete with terminal board and 

503212 

R133, 11137, 11142, R145, R175) 

1200 ohms , -- 10%, 1/2  watt ( R178) 

75222 

31251 

Socket-Tube socket, octal, ceramic, plate mounted for 
V116 

Socket-Tube socket, octal, wafer, for V112, V113, V114, 77214 

power cord for Model 17T250DE 

Back-Cabinet back complete with power cord for 

76597 Knob-Tone control and phono switch knob-maroon-
for mahogany or walnut instruments ( outer) 

503222 2200 ohms, -±10%, 1/2  watt ( R159) V117 Model 17T261DE 11765 Lamp- Channel marker escutcheon lamp- Mazda 51 

523222 

503233 

2200 ohms, ± 10%, 2 watts ( R164) 

3300 ohms, -2:10%, 1/2  watt ( R218) 

50367 

71508 

Socket-Tube socket, 6 pin, moulded, saddle-mounted 
for V119 

Socket-Tube socket, 6 pin, moulded for V118 

76184 

76590 

Board-Antenna terminal board 

Bracket-Hanger bracket for deflection yoke hood as-

76589 Mask-Channel marker escutcheon light mask-beige-
for blonde mahogany instruments 

, 

, 

513233 3300 ohms, ±-10°-, 1 watt ( R102) sembly 75459 Mask-Channel marker escutcheon light mask-bur-

502239 3900 ohms, -±5%, 1/2  watt ( R151) 
73117 Socket-Tube socket, 7 pin, wafer, miniature, for VI01, 

V102, V103, V104, V105, VI06, V107, VI08, V109, VIII 77028 Bracket-Support bracket ("L" - shape) for kinescope 
gundy-for mahogany or walnut instruments 

1 
503239 3900 ohms,. -±10%, 1/2  watt ( R225) 73115 Socket--Tube socket, 7 pin, moulded, miniature, plate- 

masking panel (2 required) 77022 Mask-Polystyrene masking panel 

513247 4700 ohms, -.1:10%, 1 watt ( R155) mounted for V115 76599 Bracket-"U" shape bracket for deflection yoke hood 77013 Nut- Speednut for fastening "RCA Victor" emblem to 
502256 5600 ohms, ± 5%, ( 2 watt ( R136) 76453 Socket-Tube socket, octal, moulded, saddle-mounted 

for V110 ( 6AG7) for KCS47MI 
support rod cabinet (3 required) 

503256 

14659 

5600 ohms, -± 10%, 1/2  watt ( R172), 

6800 ohms, ± 5%, (- watt ( R109, R110) 
76971 Socket-Tube socket, 9 pin, wafer, miniature, for V110 

(6CL6) for KCS74 

77029 Clip-Retaining clip ( top or bottom) for safety glass 
retainer 73634 Nut-Speednut for speaker mounting screws for Model 

17T261DE 

513268 6800 ohms, -J:10%, 1 watt ( R147) 76636 Stud-Adjusting stud complete with guard for focus 77030 Clip-Retaining clip ( sides) for safety glass retainer 
76177 Nut-No. 10-32 special nut for deflection yoke hood sup-

503282 8200 ohms, ±-10%, ( -2 watt ( R210) magnet 
X1756 Cloth - Grille cloth for mahogany or walnut instruments port rods 

503310 10,000 ohms, -2:10%, 1,2 watt ( R115, R205) 76428 Support-Bakelite support only-part of hi-voltage shield for Model 17T250DE 
76601 Pad-Kinescope edge support pad (2 required) 

513310 10,000 ohms, -..t.10%, 1 watt ( R141) 77215 Switch-Tone contzol and phono switch (S101) X3222 Cloth-Grille cloth for blonde mahogany instruments 

523310 10,000 ohms, -.± 10%, 2 watts ( R236) 76463 Terminal-Screw type grounding terminal for Model 17T261DE 77027 Retainer-Safety glass retainer 

503312 

513312 

12,000 ohms, -2:10%, 1/2  watt ( R171, 11173) 

12,000 ohms, -2:10%, 1 watt ( R176) 

77198 Transformer-First pix i-f grid transformer complete 
with adjustable cores ( T104, C125, 11124) 

X3199 Cloth-Grille cloth for mahogany or walnut instruments 

for Model 17T261DE 

77024 Rod--1.." shape threaded rod to support deflection yoke 
hood assembly 

503315 15,000 ohms, -2:10%, 1, '2 watt ( R219) 
77197 Transformer-First pix i-f plate transformer complete 

with adjustable cores ( T105, C132, C133, 11130) 75474 Connector-Single contact male connector for antenna 
cable 

76632 Screw-No. 8 x '13" hex head wood screw for mount-
ing hanger bracket 

503318 18,000 ohms, st.10%, 1-'2 watt ( R105, 11184, R190, 11228) 76435 Transformer-Second pix i-f grid transformer complete 

513322 22,000 ohms, -±10%, 1 watt ( R227) with adjustable core ( T106, C134) 39153 Connector-4 contact male connector for antenna cable 76808 Sleeve-Polyethylene sleeve for insulating high voltage 
lead-on support rod 

503333 

503339 

33,000 ohms, ±-10%, 1-'2 watt ( R132, 11183, R192) 

39,000 ohms, -±10%, V2 watt ( R111) 

76433 

76436 

Transformer-Third or fourth pix i-f transformer ( T107, 
T108) 

Transformer-Fifth pix i-f transformer ( T109, C143, C146, 

71457 

77031 

Cord-Power cord and plug 

Cushion-Adhesive cushion (sponge rubber-- S" dia.) 
73643 Spring-Channel marker escutcheon spring clip 

513339 39,000 ohms, ±-10%, 1 watt ( R180) L102, R146, CR101) for masking panel 76820 Spring-Formed spring for glass retainer clips (6 re-

512343 43,000 ohms, ±5%, 1 watt ( R209) 76795 Transformer-Hi-voltage transformer (TI14) 76638 Cushion-Rubber cushion for kinescope masking panel 
quired) 

30787 47,000 ohms, -±5%, 1,'2 watt ( R193) 76440 Transformer- Horizontal oscillator transformer complete support bracket 77025 Spring-Formed spring for kinescope masking panel 
503347 

513347 

47,000 ohms, -2:10%, ('2 watt ( R103, 11169) 

47,000 ohms, :t 10%, 1 watt ( R127, R135, 11191, 11232) 76997 

with adjustable cores ( T113) 

Transformer-Output transformer ( T103) 
77034 Decal-Control function decal for mahogany or walnut 

instruments 
77006 Spring- Retaining spring ( coil) for deflection yoke hood 

support rod nut 
502356 56,000 ohms. -±5%, 1'2 watt ( R143) 76429 Transformer-Power transformer, 117 volt, 60 cycle 76512 Decal- Control function decal for blonde mahogany in-

523356 56,000 ohms, -±10%, 2 watts ( R106) 
(T112) struments 30330 Spring-Retaining spring for knobs 74963, 75464 

503368 68,000 ohms, ±-10 0, ('2 watt ( R195, 01201, 11202) 76438 Transformer-Sound i-f transformer complete with ad- 
justable cores ( T101, C103, C104) 

77244 Emblem--"Deluxe" emblem for mahogany or walnut 
instruments for Model 17T250DE 

72845 Spring-Retaining spring for knobs 76591, 76592 

513368 68,000 ohms, L'..-:10%, 1 watt ( R226) 76837 Spring-Retaining spring for knobs 76593, 76594, 76595, 

513382 82,000 
76437 Transformer-Sound take-off transformer complete with 77245 Emblem-"Deluxe" emblem for blonde instruments for 76596, 76597, 76598 ohms, 1:.10%, 1 watt ( 11224) adjustable cores ( T110, C147) Model 17T250DE 

503410 100,000 ohms, ±-10%, 1/2  watt ( 11203, 11217) 76439 Transformer--Ratio detector transformer complete 77032 Spring-Suspension spring clip ( formed) for ground 

512410 100,000 ohms, 2:5%, 1 watt ( R230) 
with 

adjustable cores ( T102, C108, C109) 77487 Emblem- Deluxe" emblem for Model 17T261DE braid 

30180 120,000 ohms, ± 5%, ( '2 wctt 111206) 76431 Transformer- Vertical output transformer (T111) 77012 Emblem-"RCA Victor" emblem 36580 Spring--Suspension spring ( coil) for ground braid 

503415 150,000 ohms, -±-10%, 1/2 watt ( R160, 11179, R215, 11220) 77225 Trap- 4.5 MC trap ( L105, C149) 75456 Escutcheon-Channel marker escutcheon 
76600 Strap--Grounding strap ( upper strip- 1/2" x 18") 

3046 200,000 ohms, -±5%, (' watt ( R194) 76616 Yoke--Deflection yoke complete with 6 contact male 
connector ( L111, L112, L113, L114, C208, P103, 11239, 

72113 Foot-Rubber foot (4 required) for Model 17T250DE 
77023 Washîr-Cellu-,"ose washer- gold-for knobs 

503422 220,000 ohms, :t i0%, 1/2  watt ( 11214) R240, 11241) 77026 Glass-Safety glass 
502427 270,000 ohms, 2:5%, 1/2  watt ( R162) 75500 Washer- Felt washer for masking panel or cabinet 

SPEAKER ASSEMBLIES 37396 Grommet-Rubber grommet for mounting speaker for back mounting screws 
503427 270,000 ohms, --. 10%, ;,'2 watt ( R185) Model 17T261DE 971490-3W 75458 Washer -Felt washer - beige- -between knob and chan-503433 330,000 ohms, -2:10%, 1/2 watt ( R116, 11221) RL-105E6 76596 Knob-,Brightness control or vertical hold control knob- nel marker escutcheon for blonde mahogany instru-
512433 330,000 ohms, ± 5%, 1 watt ( R223) RMA-274 beige-for blonde mahogany instruments ( outer) ments 

(For Model 17T250DE) 503439 390,000 ohms, -- 10%„ Y2 watt ( 11196) 76595 Knob-Brightness control or vertical hold control knob 75457 Washer Felt washer- dark brown- -between knob and 

503447 470,000 ohms, -2:10%, 1/2 watt ( R117, R148, 11168, 11234) 
75024 Cone-Cone and voice coil ( 3.2 ohms) -maroon-for mahogany or walnut instruments channel marker escutcheon for mahogany or walnut 
75022 Speaker-8" P.M. speaker complete with cone and voice (outer) instruments 

503456 560,000 ohms, -±10%, 1/2 watt ( RI98) coil ( 3.2 ohms) 

APPLY TO YOUR RCA DISTRIBUTOR FOR PRICES OF REPLACEMENT PARTS. 
• 

©John 1. Rider 
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MODELS 17T250DE. 17T261DE, Ch. KCS74, KCS74M1, Late  

ICCS74 CIRCUIT SCHEMATIC DIAGRAM (*KCS74MI) 
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PRODUCTION CHANGES IN KCS74, KCS74MI 

The schematic is shown in the latest condition. 

The notes below tell how early receivers dif-

fered from the schematic shown above. 

In some receivers R136, across the secondary 

of 1107. third picture I-F transformer: was 6.800 

ohms. 

In some receivers R228, across terminals "A" 

and "C" of 1113, horizontal oscillator transformer; 

was 12,000 ohms. 
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Model I7T200 "Shelly" 
Ebony 

Model I7T201 "Hadley" 
Maroon 

(Shown on base) 

Model 17T211 "Ashton" 
Walnut, Mahogany, Blonde 

Model I7T202 "Kentwood" 
Mahogany, Grained 
(Shown on base) 

Model I7T220 "Albury" 
Walnut, Mahogany 
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GENERAL DESCRIPTION 

Models 17T200, 17T201, 17T202, 17T211, and 17T220 are 
"17 inch" television receivers. The receivers are.identical 
except for cabinets, and speakers. 

Features of the television unit are: full twelve channel 
coverage; intercarrier FM sound system; ratio detector; 
improved picture brilliance; pulsed picture A-G-C; A-F-C 
horizontal hold; stabilized vertical hold; noise saturation 
circuits; improved sync separator and clipper; 3.2 mc. band 
width for picture channel and reduced hazard high voltage 
supply. An auxiliary audio input jack is provided to permit 
the use of an external record playing attachment. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 146 square inches on a 17QP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 

All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
Picture I-F Carrier Frequency 25.50 mc. 

Sound I-F Carrier Frequency 21.00 mc. and 4.5 mc. 

POWER SUPPLY RATING 115 volts, 60 cycles, 190 watts 

AUDIO POWER OUTPUT RATING 40 watts max. 

VIDEO RESPONSE To 3.2 mc. 

SWEEP DEFLECTION Magnetic 

FOCUS Magnetic 

LOUDSPEAKERS 

In Models 17T200, 17T201 & 17T202 
. 971636-1 5" PM Dynamic, 3.2 ohms 

In Models 17T211 & 17T220 
. (971490-3) 8" PM Dynamic, 3.2 ohms 

WEIGHT AND DIMENSIONS 

Net Shipping 
Model Weight Weight 
17T200 88 lbs 103 lbs  

17T20 1 88 lbs 103 lbs  

17T202 88 lbs 103 lbs  
17T2 11 95 lbs 116 lbs  
17T220 106 lbs 130 lbs  

Width Height Depth 
Inches Inches Inches 
2 11/2 22 21% 
2 11/2  . 22 21% 
2 11/2 22 21% 

24½. . 35% 21% 
23% 35% 23% 

RECEIVER ANTENNA INPUT IMPEDANCE 

Choice: 300 ohms balanced or 72 ohms unbalanced. 

RCA TUBE COMPLEMENT 

Tube Used Function 

( 1) RCA 6CB6 R-F Amplifier 

( 2) RCA 616   R-F Oscillator and Mixer 

( 3) RCA 6CB6 1st Picture I-F Amplifier 

( 4) RCA 6CB6 2nd Picture I-F Amplifier 

( 5) RCA 6CB6  3rd Picture I-F Amplifier 
( 6) RCA 12AU7. . Picture 2nd Detector and Vert. Sync. Sep. 

( 7) RCA 6CL6 (6AC7) (6AG7) *Video Amplifier 

( 8) RCA 6AU6 1st Sound I-F Amplifier 

( 9) RCA 6AU6  2nd Sound I-F Amplifier 

(10) RCA 6AL5 Ratio Detector 

(11) RCA 6AV6 1st Audio Amplifier 

(12) RCA 6K6GT Audio Output 

(13) RCA 6AU6   AGC Amplifier 

(14) RCA 6SN7GT Horizontal Sync. Sep. and Sync. Output 

(15) RCA 615 Vertical Sweep Oscillator 

(16) RCA 6K6GT Vertical Sweep Output 

(17) RCA 6SN7GT Horizontal Sweep Oscillator and Control 

(18) RCA 6BQ6GT Horizontal Sweep Output 

(19) RCA 6W4GT Damper 

(20) RCA 1B3-GT/8016 High Voltage Rectifier 

(2 1) RCA 17QP4 Kinescope 

(22) RCA 5U4G   Rectifier 

(23) RCA 5Y3GT   Rectifier 
"{See Figure 67) 

ELECTRICAL AND 

PICTURE INTERMEDIATE FREQUENCIES 

Picture I-F Carrier Frequency 

Adjacent Channel Sound Trap 

SOUND INTERMEDIATE FREQUENCIES 

Sound Carrier Frequency 

Sound 1-F Frequency   

MECHANICAL SPECIFICATIONS 
(Continued) 

25.50 mc 

. 27.00 mc. 

21.00 mc. 

4.5 mc. 

VIDEO RESPONSE To 3.2 inc. 

FOCUS  Magnetic 

SWEEP DEFLECTION  Magnetic 

SCANNING Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY 15,750 cps 

VERTICAL SWEEP FREQUENCY 60 cps 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps 

OPERATING CONTROLS (Front Panel) 

Channel Selector 

Fine Tuning Ç Dual Control Knobs 
Picture t 

Brightness Ç. , Dual Control Knobs 
Picture Horizontal Hold t 

Picture Vertical Hold Dual Control Knobs 
Sound Volume and On-Off Switch t 

TV Tone & Phono Switch j Dual Control Knobs 

NON-OPERATING CONTROLS (not including r-f and 
f adjustments) 

Picture Centering  top chassis adjustment 
Width . rear chassis adjustment 

Height rear chassis adjustment 
Horizontal Linearity rear chassis screwdriver adjustment 
Vertical Linearity   rear chassis adjustment 
Horizontal Drive, roar chassis screwdriver adjustment 
Horizontal Oscillator Frequency . rear chassis adjustment 
Horizontal Oscdlater Waveform bottom chassis adjustment 
Horizontal Locking Range rear chassis adjustment 
Focus .. top chassis adjustment 
Ion Trap Magnet..  top chassis adjustment 
Deflection Coil top chassis wing nut adjustment 
AGC Control ....   rear chassis adjustment 

HIGH VOLTAGE WARNING 

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS RE-

MOVED, INVOLVES A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. 

WORK ON THE RECEIVER SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS NOT 

THOROUGHLY FAMILIAR WITH THE PRECAUTIONS NECESSARY WHEN WORKING ON 

HIGH VOLTAGE EQUIPMENT. DO NOT OPERATE THE RECEIVER WITH THE HIGH 

VOLTAGE COMPARTMENT SHIELD REMOVED. 

KINESCOPE HANDLING PRECAUTIONS 

DO NOT REMOVE THE RECEIVER CHASSIS, INSTALL, REMOVE OR HANDLE THE 

KINESCOPE IN ANY MANNER UNLESS SHATTERPROOF GOGGLES, AND HEAVY GLOVES 

ARE WORN. PEOPLE NOT SO EQUIPPED SHOULD BE KEPT AWAY WHILE HANDLING 

KINESCOPES. KEEP THE KINESCOPE AWAY FROM THE BODY WHILE HANDLING. 

The kinescope bulb encloses a high vacuum and, due to its large surface area, is subjected to considerable air pressure. 

For this reason, the kinescope must be handled with more care than ordinary receiving tubes. 

The large end of the kinescope bulb—particularly that part at the rim of the viewing surface—must not be struck, 

scratched or subjected to more than moderate pressure at any time. During service if the tube sticks or fails to slip 

smoothly into its socket, or deflecting yoke, investigate and remove the cause of the trouble. Do not force the tube. 

Refer to the Receiver Installation section for detailed instructions on kinescope installation. All RCA replacement 

kinescopes are shipped in special cartons and should be left in the cartons until ready for installation in the receiver. 

© John F. Rider MODELS 17T200, 201, 202, 211, 220, Ch. KCS72, 72M1, 72M2, Late 



CHASSIS KCS72, KCS72M1, KCS72M2, Late 

OPERATING INSTRUCTIONS 
The following adjustments are necessary when turning the 
receiver on for the first time. 

1. See that the TV-PH switch is in the "TV" position. 

2. Turn the receiver "ON" and advance the SOUND 
VOLUME control to approximately mid-position. 

3. Set the STATION SELECTOR 
to the desired channel. 

4. Adjust the FINE TUNING 
control for best pix and the 
SOUND VOLUME control for 
suitable volume. 

5. Turn the BRIGHTNESS con-
trol fully counter-clockwise, then 
clockwise until a light pattern 
appears on the screen. 

6. Adjust the VERTICAL hold 
control until the pattern stops 
vertical movement. 

7. Adjust the HORIZONTAL 
hold control until a picture is 
obtained and centered. 

VERT ICAL 
HOLD 

HORIZONTAL 
HOLD 

BRIGHTNESS ON- OFF SW. TV TONE 
I. SOUND I. PHONO 
VOLUME SWITCH 

CONTRAST STATION 
SELECTOR 

Figure 1—Receiver Operating Controls 

INSTALLATION 

UNPACKING. —These receivers are shipped complete in 
cardboard cartons. The kinescope is shipped in place in 
the receiver. 

Take the receiver out of the carton and remove all packing 
material. 

Make sure that all tubes are in place and a_ 'irmly seated 
in their sockets. 

Check to see that the kinescope high voltage lead clip 
is in place. 

Plug a power cord into the 115 volt a-c power source and 
into the receiver interlock receptacle. Turn the receiver power 
switch to the "on" position, the brightness control fully clock-
wise, and the picture control counter-clockwise. 

ION TRAP MAGNET ADJUSTMENT. —Set the ion trap 
magnet approximately in the position shown in Figure 2. 
Starting from this position immediately adjust the magnet by 
moving it forward or backward at the same time rotating it 
slightly around the neck of the kinescope for the brightest 
raster on the screen. Reduce the brightness control setting 
until the raster is slightly above average brilliance. Turn the 
focus control (shown in Figure 2) until the line structure of the 
raster is clearly visible. Readjust the ion trap magnet for 
maximum raster brilliance. The final touches of this adjust-
ment should be made with the brightness control at the 
maximum clockwise position with which good line focus can 
be maintained. 

K NESCOPE 
SOCKET 

ION TRAP 

MAGNET 

FOCUS ----
CONTROL 

FOCUS MAGNET 
MOUNTING SCREW 

CENTERING 
ADJUSTMENT 

LOCK SCREW 

PIN-CUSHION 
CORRECTION 
MAGNET 

Figure 2— Yoke and Focus Magnet Adjustments 

us.3141 

8. Adjust the CONTRAST and BRIGHTNESS controls for 
suitable picture contrast and brightness. 

9. In switching from one channel to ariother, it may be 
necessary to repeat steps 4 and 8. 

10. When the set is turned on again after an idle period it 
should not be necessary to re-
peat the adjustment if the posi-
tions of the controls have not 
been changed. If any adjustment 
is necessary, step number 4 is 
generally sufficient. 

11. If the positions of the con-
trols have been changed, it may 
be necessary to repeat steps 2 
through 8. 

12. To use a record player, 
plug the record-player output 
cable into the PHONO jack on 
the rear apron, and set the 
TV-PH switch to "PH". 

CHANNEL 
NO. 

FINE 
TUNING. 

INSTRUCTIONS 

DEFLECTION YOKE ADJUSTMENT. —If the lines of-
the raster are not horizontal or squared with the picture mask, 
rotate the deflection yoke until this condition is obtained. 
Tighten the yoke adjustment wing screw. 

PICTURE ADJUSTMENTS. —It will now be necessary to 
obtain a test pattern picture in order to make further adjust-
ments. Connect the antenna transmission line to the receiver. 

If the Horizontal Oscillator and AGC System are operating 
properly, it should be possible to sync the picture at this point. 
However, if the AGC control is misadjusted, and the receiver 
is overloading, it may be impossible to sync the picture. 

If the receiver is overloading, turn R149 on the rear apron 
(see Figure 3) counter-clockwise until the set operates nor-
mally and the picture can be synced. 

CHECK OF HORIZONTAL OSCILLATOR ALIGN-
MENT. —Turn the horizontal hold control to the extreme 
counter-clockwise position. The picture should remain in 
horizontal sync. Momentarily remove the signal by switching 
off channel then back. Normally the picture will be out of sync. 
Turn the control clockwise slowly. The number of diagonal 
black bars will be gradually reduced and when only 2 or 3 
bars sloping downward to the left are obtained, the picture will 
pull into sync upon slight additional clockwise rotation of the 
control. Pull-in should occur before the control has been 
turned 120 degrees from the extreme counter-clockwise posi-
tion. The picture should remain in sync for approximately 90 

R - F 
UNIT 

Figure 3—Rear Chassis Adjustments 

R173 
HEIGHT 
CONTROL 

RIDI 
VERTICAL 
LINEARITY 
CONTROL 

5149 
AGC 

CONTROL 

<ile /  

T110 L108 
HORIZONTAL HORIZONTAL 
OSCILLATOR LINEARITY 
FREQ. A DJ. CONTROL 

L106 
WIDTH 
CONTROL 

INSTALLATION INSTRUCTIONS 

degrees of additional clockwise rotation of the control. At the 
extreme clockwise position, the picture should remain in sync 
and should not show a black bar in the picture. 

If the receiver passes the above checks and the picture is 
normal and stable, the horizontal oscillator is properly 
aligned. Skip "Alignment of Horizontal Oscillator" and pro-
ceed with "Focus Magnet Adjustment." 

ALIGNMENT OF HORIZONTAL OSCILLATOR. —If in 
the above check the receiver failed to hold sync with the hold 
control at the extreme counter-clockwise position or failed to 
hold sync over 90 degrees of clockwise rotation of the control 
from the pull-in point, it will be necessary to make the follow-
ing adjustments. 

Horizontal Frequency Adjustment.—Turn the horizontal 
hold control to the extreme clockwise position. Tune in a 
television station and adjust the T110 horizontal frequency 
adjustment at the rear of the chassis until the picture is just out 
of sync and the horizontal blanking appears as a vertical or 
diagonal black bar in the raster. Then turn the T110 core 
until the bar moves out of the picture leaving it in sync. 

Horizontal Locking Hangs Adjustment. — Set the hori-
zontal hold control to the full counter-clockwise position. 
Momentarily remove the signal by switching off channel then 
back. The picture may remain in sync. If so turn the T110 rear 
core slightly and momentarily switch off channel. Repeat until 
the picture falls out of sync with the diagonal lines sloping 
down to the left. Slowly turn the horizontal hold control 
clockwise and note the least number of diagonal bars obtained 
just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C161A 
slightly clockwise. If less than 2 bars are present, adjust C161A 
slightly counter-clockwise. Turn the horizontal hold control 
counter-clockwise, momentarily remove the signal and re-
check the number of bars present at the pull-in point. Repeat 
this procedure until 2 or 3 bars are present. 

Repeat the adjustments under "Horizontal Frequency Ad-
justment" and "Horizontal Locking Range Adjustment" until 
the conditions specified under each are fulfilled. When the 
horizontal hold operates as outlined under "Check of Horizon-
tal Oscillator Alignment" the oscillator is properly adjusted. 

If it is impossible to sync the picture at this point and the 
AGC system is in proper adjustment it will be necessary to 
adjust the Horizontal Oscillator by the method outlined in the 
alignment procedure on page 11: For field purposes paragraph 
"B" under Horizontal Oscillator Waveform Adjustment may 
be omitted. 

'FOCUS MAGNET ADJUSTMENT. —The focus magnet 
should be adjusted so that there is approximately three-eighths 
inch of space between the rear cardboard shell of the yoke 
and the flat of the front face of the focus magnet. This spacing 
gives best average focus over the face of the tube. 

The axis of the hole through the magnet should be parallel 
with the axis of the kinescope neck with the kinescope neck 
through the center of the opening. 

PIN-CUSHION CORRECTION. —Two pin-cushion correc-
tion magnets are employed to correct a small amount of 
pin-cushion of the raster due to the lens effect of the face of 
the kinescope. These magnets are mounted on small arms, 
one on each side of the kinescope as shown in Figure 2. The 
arms hinge in one plane on self tapping screws which act 
both as a hinge and an adjustment locking screw. When the 
magnets are swung towards the tube, maximum correction 
is obtained. Minimum correction is obtained when the arms 
are swung away from the tube. To adjust the magnets, loosen 
the two self tapping screws and position the magnets until 
:le sides of the raster appear straight. Tighten the screws 
• ithout shifting the position of the magnets. In some cases it 
n‘ay be necessary to twist or bend the magnet support arms to 
obtain the appearance of straight raster edges. 

CENTERING ADJUSTMENT. —No electrical centering 
controls are provided. Centering is accomplished by means 
of a separate plate on the focus magnet. The centering plates 
include a locking screw which must be loosened before cen-
tering. Up and down adjustment of the plate moves the picture 
side to side and sidewise adjustment moves the picture up 
and down. 

If a corner of the raster is shadowed, check the position of 
the ion trap magnet. Reposition the magnet within the range 
of maximum raster brightness to eliminate the shadow and 
recenter the picture by adjustment of the focus magnet plate 
In no case should the magnet be adjusted to cause any loss 
of brightness since such operation may cause immediate or 
eventual damage to the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to 
eliminate a corner shadow. 

WIDTH. DRIVE AND HORIZONTAL LINEARITY 
ADJUSTMENTS. —Adjustment of the horizontal drive con-
trol affects the high voltage applied to the kinescope. In order 
to obtain the highest possible voltage hence the brightest and 
best focused picture, adjust horizontal drive trimmer C161B 
counter-clockwise until the picture begins to "wrinkle" in the 
middle then clockwise until the "wrinkle" disappears. 

Turn the horizontal linearity control L108 clockwise until 
the picture begins to "wrinkle" on the right and then counter. 
clockwise until the "wrinkle" disappears and best linearity 
is obtained. 

Adjust the width control L106 to obtain correct picture width. 

A slight readjustment of thes hree controls may be neces-
sary to obtain the best linearity 

Adjustments of the horizontal drive control affect horizonta 
oscillator hold and locking range. If the drive control was 
adjusted, recheck the oscillator alignment. 

HEIGHT AND VERTICAL LINEARITY ADJUST - 
MENTS. —Adjust the height control (R173 on chassis rear 
apron) until the picture fills the mask vertically. Adjust 
vertical linearity (R181 on rear apron), until the test pattern 
is symmetrical from top to bottom. Adjustment of either control 
will require a readjustment of the othe*. Adjust centering to 
align the picture with the mask. 

FOCUS. —Adjust the focus magnet for maximum definition 
in the test pattern vertical "wedge" and best focus in the 
white areas of the pattern. 

Recheck the position of the ion trap magnet to make sure 
that maximum brightness is obtained. 

Check to see that the yoke thumbscrew and the focus 
magnet mounting screws are tight. 

STATION SELECTOR 

FINE TUNING 

TO REMOVE ESCUTCHEON, SLIDE — OSCILLATOR ADJUSTMENT 
SPRING CLIP TO LEFT FOR CHANNEL NUMBER 

Figure 4— R-F Oscillator Adjustments 

CHECK OF R-F OSCILLATOR ADJUSTMENTS. — 
Tune in all available stations to see if the receiver r-f oscillator 
is adjusted to the proper irequency on all channels. If adjust-
ments are required, these should be made by the method out-
lined in the alignment procedure on pager. t. The adjustments 
for channels 2 through 12 are available trom the front of the 
cabinet by removing the station selector escutcheon as shown 
in Figure 4. Adjustment for channel 13 is on top of the chassis. 

AGC THRESHOLD CONTROL. —The AGC threshold 
control R149 is adjusted at the factory and normally should 
not require readjustment in the field. 

To check the adjustment of the AGC Threshold Control, 
tune in a strong signal and sync the picture. Momentarily 
remove the signal by switching off channel and then back. If 
the picture reappears immediately, the receiver is not over-
loading due to improper setting of R149. If the picture requires 
an appreciable portion of a second to reappear, or bends 
excessively, R149 should be readjusted. 
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INSTALLATION INSTRUCTIONS 
Turn R149 fully counter-clockwise. The raster may be bent 

slightly. This should be disregarded. Turn R149 clockwise 
until there is a very, very slight bend or change of bend in 
the picture. Then turn R149 counter-clockwise just sufficiently 
to remove this bend or change of bend. 

If the signal is weak, the above method may not work as 
it may be impossible to get the picture to bend. In this case, 
turn R149 clockwise until the snow in the picture becomes 
more pronounced, then counter-clockwise until the best signal 
to noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far clockwise on a 
weak signal, then the receiver may overload when a strong 
signal is received. 

FM TRAP ADJUSTMENT. —In some instances inter-
ference may be encountered from a strong FM station signal. 
A trap is provided to eliminate this type of interference. To 
adjust the trap tune in the station on which the interference 
is observed and adjust the L203 core on top of the antenna 
matching transformer for minimum interference in the picture. 

CAUTION — In some receivers: the FM trap L203 will tune 
down into channel 6 or even into channel 5. Needless to say, 
such an adjustment will cause greatly reduced sensitivity on 
these channels. If channels S or 6 are to be received, check 
L203 to make sure that it does not affect sensitivity on these 
two channels. 

Replace the cabinet back and connect the receiver antenna 
leads to the cabinet back. Make sure that the screws holding 
it are up tight, otherwise it may rattle or buzz when the 
receiver is operated at high volume. 

KINESCOPE SCREEN CLEANING —The kinescope 
safety glass is held in place by four spring clips which may 
be removed from the back of the front panel. This permits 
removing the safety glass for cleaning without the necessity of 
removing the chassis and kinescope. 

CHASSIS REMOVAL. —To remove the chassis from the 
cabinet for repair or installation of a new kinescope, remove 
the control knobs, the cabinet back, unplug the speaker cable, 
the kinescope socket, the antenna cable, the yoke and high 
voltage cable. Take out the chassis bolts under the cabinet. 
Withdraw the chassis from the back of the cabinet. 

KINESCOPE HANDLING PRECAUTION. —Do not in-
stall, remove, or handle the kinescope in any manner, unless 
shatterproof goggles and heavy gloves are worn. People not 
so equipped should be kept away while handling the kine-
scope. Keep the kinescope away from the body while handling. 

REMOVAL OF KINESCOPE. —To remove the kinescope 
from the cabinet, loosen the two nuts and disengage the 
rods alongside the kinescope. Remove the screw which holds 
the yoke frame to the cabinet. Remove the kinescope, the 
yoke frame with yoke and focus magnet as an assembly. 

Handle this tube by the portion at the edge of the screen. 
Do not cover the glass bell of the tube with fingermarks as it 
will produce leakage paths which may interfere with recep-
tion. If this portion of the tube has inadvertently been handled, 
wipe it clean with a soft cloth moistened with "dry" carbon 
tetrachloride. 

INSTALLATION OF KINESCOPE.— Wipe the kinescope 
screen surface and front panel safety glass clean of all dust 
and fingermarks with a soft cloth moistened with "Windex" 
or similar cleaning agent. 

Replace the kinescope and chassis by reversal of the 
removing process. The kinescope should be installed so that 
the high voltage contact is to the right when looking at it from 
the rear of the cabinet. The magnet of the .ion trap magnet 
should be to the left. 

CABINET ANTENNA. —A cabinet antenna is provided in 
Models 17T211 and 17T220 and the leads are brought out 
near the antenna terminal board. The cabinet antenna may 
be employed in place of the outdoor antenna in areas where 
the signals are strong and no reflections are experienced. 

ANTENNAS. —The finest television receiver built may be 
said to be only as good as the antenna design and installa-
tion. It is therefore important to select the proper antenna to 
suit the particular local conditions, to install it properly and 
orient it correctly. 

If two or more stations are available and the two stations 
are in different directions, it may be possible to make a com-
promise orientation which will provide a satisfactory signal 
on all such channels. 

If it is impossible to obtain satisfactory results on one or 
more channels, it may become necessary either to provide 
means for turning the antenna when switching channels or to 
install a separate antenna for one or more channels and to 
switch antennas when switching channels. 

In some cases, the antenna should not be installed perma-
nently until the quality of the picture reception has been 
observed on a television receiver. A tempe.rary transmission 
line can be run between receiver and the antenna, allowing 
sufficient slack to permit moving the antenna. Then, with a 
telephone system connecting an observer at the receiver and 
an assistant at the antenna, the antenna can be positioned 
to give the most satisfactory results on the received signal. 
A shift of direction or a few feet in antenna position may 
effect a tremendous difference in picture reception. 

REFLECTIONS. — Multiple images sometimes known as 
echoes or ghosts, are caused by the signal arriving at the 
antenna by two or more routes. The second or subsequent 
image occurs when a signal arrives at the antenna after 
being reflected off a building, a hill or other object. In severe 
cases of reflections, even the sound may be distorted. In less 
severe cases, reflections may occur that are not noticeable 
as reflections but that will instead cause a loss of definition 
in the picture. 

Under certain extremely unusual conditions, it may be pos-
sible to rotate or position the antenna so that it receives the 
cleanest picture over a reflected path. If such is the case, the 
antenna should be so positioned. However, such a position 
may give variable results as the nature of reflecting surfaces 
may vary with weather conditions. Wet surfaces have been 
known to have different reflecting characteristics than dry 
surfaces. 
Depending upon the circumstances, it may be possible to 

eliminate the reflections by rotating the antenna or by moving 
it to a new location. In extreme cases, it may be impossible 
to eliminate the reflection. 

INTERFERENCE. —Auto ignition, street cars, electrical 
machinery and diathermy apparatus may cause interference 
which spoils the picture. Whenever possible, the antenna 
location should be removed as far as possible from high-
ways, hospitals, doctors' offices and similar sources of inter-
ference. In mounting the antenna, care must be taken to 
keep the antenna rods at least 1/4 wave length (at least 6 
feet) away from other antennas, metal roofs, gutters or other 
metal objects. 

Short-wave radio transmitting and receiving equipment 
may cause interference in the picture in the form of moving 
ripples. In some instances it may be possible to eliminate 
the interference by the use of a trap in the antenna transmis-
sion line. However, if the interfering signal is on the same 
frequency as the television station, a trap will provide no 
improvement. 

WEAK PICTURE. —When the installation is near the limit 
of the area served by the transmitting station, the picture 
may be speckled, having a "snow" effect, and may not hold 
steady on the screen. This condition is due to lack of signal 
strength from the transmitter. 

RECEIVER LOCATION —The owner should be advised 
of the importance of placing the receiver in the proper loca-
tion in the room. 

The location should be chosen-

-Away from bright windows and so that no bright light 
will fall directly on the screen. (Some illumination in 
the room is desirable, however.) 
To give easy access for operation and comfortable 
viewing. 

—To permit convenient connection to the antenna. 
—Convenient to an electrical outlet. 
—To allow adequate ventilation. 
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ALIGNMENT PROCEDURE 

TEST EQUIPMENT.-To properly service the television 
chassis of this receiver, it is recommended that the following 
test equipment be available: 

R-F Sweep Generator meeting the following requirements: 

(a) Frequency Ranges 
20 to 30 mc., 1 mc. and 10 mc. sweep width 
50 to 90 mc., 10 mc. sweep width 
170 to 225 mc., 10 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 

Cathode-Ray Oscilloscope.-For alignment purposes, the 
oscilloscope employed must have excellent low frequency and 
phase response, and should be capable of passing a 60-cycle 
square wave without appreciable distortion. 

For video and sync waveform observations, the oscilloscope 
must have excellent frequency and phase response from 10 
cycles to at least two megacycles in all positions of the gain 
control. 

Signal Generator to provide the following frequencies with 
crystal accuracy. 

(a) Intermediate frequencies 
22.25 and 25.5 mc. cony, and first pix i-f trans. 
22.75 mc. second picture i-f transformer 
24.25 mc. fourth picture i-f transformer 
25.5 mc. third picture i-f transformer 

25.50 mc. picture carrier 
27.00 mc. adjacent channel sound trap 

(b) Radio frequencies 

Channel 
Number 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Picture 
Carrier 

Freq. Mc. 
55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Sound 
Carrier 

Freq. Mc. 
59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

(c) Output of these ranges should be adjustable and at 
least .1 volt maximum. 

Heterodyne Frequency Meter with crystal calibrator 
which covers the frequency range from 80 mc. to 109 mc. and 
from 200 mc. to 237 mc. 

Electronic Voltmeter of Junior or Senior "VoltOhmyst-
type and a high voltage multiplier probe for use with this 
meter to permit measurements up to 15 kv. 

Service Precautions.-If possible, the chassis should be 
serviced without the kinescope. However, if it is necessary to 
view the raster during servicing, it would be a great con-
venience to have a bench mounted kinescope and speaker 
complete with a set M extension cables. 

CAUTION: Do not short the kinescope second anode lead. 
Its short circuit current presents a considerable overload on 
the high voltage rectifier V117. 

Adjustments Required.-Normally, only the r-f oscillator 
and mixer lines will require the attention of the service 
technician. All other circuits are either broad or very stable 
and hence will seldom require readjustment. 

ORDER OF ALIGNMENT.-When a complete receiver 
alignment is necessary, it can be most conveniently performed 
in the following order: 

(1) R-F unit ( 6) Sound i-f alignment 

(2) Picture i-f transformers ( 7) 4.5 Mc Trap Adjustment 

(3) Picture i-f trap ( 8) Check of overall response 

(4) Sweep of picture i-f ( 9) AGC control adjustment 

(5) Ratio detector ( 10) Horizontal oscillator 
alignment alignment 

R-F UNIT ALIGNMENT.-Disconnect the co-ax link 
from terminal 2 of the r-f unit terminal board and connect a 
39 ohm composition resistor between lugs 1 and 2. 

Detune Ti by backing the core all the way out of the coil. 

Back the L44 core all the way out. Back the L203 core all 
the way out. 

In order to align the r-f tuner, it will first be necessary to 
set the channel-13 oscillator to frequency. The shield over the 
bottom of the r-f unit must be in place when making any 
adjustments. 

The oscillator may be aligned by adjusting it to beat with 
a crystal-calibrated heterodyne frequency meter. Couple the 
meter probe loosely to the receiver oscillator. 

Set the channel selector switch to 13. 

Adjust the heterodyne frequency meter to the correct fre-
quency (236.75 mc). 

Set the fine tuning control 30 degrees clockwise from the 
mechanical center of its range. 

Adjust Cl for an audible beat on the heterodyne frequency 
meter. 

Now that the channel-13 oscillator is set to frequency, we 
may proceed with the r-f alignment. 

Turn the AGC control fully clockwise. 

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to terminal 3 of .the 
r-f unit. Adjust the bias box potentiometer to produce - 3.5 
volts of bias at the r-f unit terminal board. 

Connect the oscilloscope to the test point TP1 on top of 
the r-f unit. 

Connect the r-f sweep oscillator to the receiver antenna 
terminals. The method of connection depends upon the output 
impedance of the sweep. The P300 .connections for 300-ohm 
balanced or 72-ohm single-ended input are shown in the 
circuit schematic diagram. If the sweep oscillator has a 
50-ohm or 72-ohm single- ended output, 300-ohm balanced 
output can be obtained by connecting as shown in Figure 9. 

Connect the signal generator loosely to the receiver antenna 
terminals. 

Set the receiver channel switch to channel 8. 

Set the sweep oscillator to cover channel 8. 

Insert markers of channel 8 picture carrier and sound car-
rier, 181.25 mc. and 185.75 mc. 

Adjust C9, C11, C16 and C22 for approximately correct 
curve shape, frequency, and band width as shown in Figure 11 

The correct adjustment of C22 is indicated by maximum 
amplitude of the curve midway between the markers. C16 
tunes the r-f amplifier plate circuit and affects the frequency 
of the curve most noticeably. C9 tunes the converter grid cir-
cuit and affects the tilt of the curve most noticeably (assuming 
that C22 has been properly adjusted). C11 is the coupling ad-
justment and hence primarily affects the response band width. 

Set the receiver channel switch to channel 6. 

Adjust the heterodyne frequency meter to the correct fre-
quency (108.75 mc.). 

Set the fine tuning control 30 degrees clockwise from the 
mechanical center of its range. 

Adjust L5 for an audible beat on the heterodyne frequency 
meter. 
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ALIGNMENT PROCEDURE 

Set the sweep generator to channel 6. 

From the signal generator, insert channel 6 sound and 
picture carrier markers, 83.25 mc. and 87.75 mc. 

Adjust L42, L45 and L49 for proper response as shown in 
Figure 12. 

L42 is adjusted to give maximum amplitude of the curve 
between the markers. L45 primarily affects the tilt of the curve. 
L49 primarily affects the frequency of response. 

Connect the "VoltOhmyst" to the r-f unit test point TP1. 

Adjust C7 for - 3.0 volts at the test point. 

Retouch L42, L45 and L49 for proper response if necessary. 
If necessary, retouch C11 for proper band width on channel 6. 
Continue these retouching adjustments until proper response 
is obtained and - 3.0 volts of oscillator injection are present 
at the test point, TP1. 

Set the receiver channel selector switch to channel 8 and 
readjust Cl for proper oscillator frequency. 

Set the sweep oscillator and signal generator to channel 8. 

Readjust C9, C16 and C22 for correct curve shape, fre-
quency and band width. Read¡ust C11 only if necessary. 

Switch the receiver, the sweep oscillator and signal gen-
erator to channel 13. 

Adjust L52 for maximum amplitude of the curve midway 
between markers and then overshoot the adjustment by turn-
ing the slug in the same direction from the initial setting a 
little more than the amount of turning required to reach maxi-
mum amplitude of response. 

Adjust C22 for maximum amplitude of response. 

Turn off the sweep generator. Adjust the L43 core for correct 
channel 13 oscillator frequency, then overshoot the adjustment 
by turning the slug a little more in the same direction from 
the initial setting. Reset the oscillator to proper frequency by 
adjustment of Cl. 

Turn the sweep oscillator back on. 

Check the response of channels 7 through 13 by switching 
the receiver channel switch, sweep oscillator and marker 
oscillator to each of these channels and observing the 
response and oscillator injection obtained. See Figure 11 for 
typical response curves. It should be found that all these 
channels have the proper shaped response with the markers 
above 80' , response. 

If the markers do not fall within this requirement, switch to 
channel 8 and readjust C9, C11, C16 and C22 as necessary. 
If C22 required adjustment, the adjustment should be overshot 
a small amount and corrected by adjustment of L52 to give 
maximum amplitude of response between the sound and pic-
ture carrier markers. The antenna circuit (L52, C22) is broad 
so that tracking is not particularly critical. 

If the valley in the top of the selectivity curves for the high 
channels is deeper than normal, the curve can be flattened 
somewhat by decreasing the inductance of L44 by turning the 
core stud in. Be sure to check for undesirable resonant suck-
outs on channels 7 and 8 if this is done. 

Turn the sweep oscillator off and check the receiver channel 
8 r-f oscillator frequency. If the oscillator is off frequency 
overshoot the adjustment of Cl and correct by adjusting L43. 

Turn the receiver channel selector switch to channel 6. 
Adjust L5 for correct oscillator frequency. 

Turn the sweep oscillator on and to channel 6 and observe 
the response curve. If necessary readjust L42, L45 and L49. 
It should not be necessary to touch Cll. 

Check the oscillator injection voltage at the test point TP1. 
If necessary adjust C7 to give -3 volts injection. If C7 is 
adjusted, switch to channel 8, and readjust C9 for proper 
curve shape, then recheck channel 6. 

Switch the receiver through channel 6 down through 
channel 2 and check for normal response curve shapes and 
oscillator injection voltage. 

Likewise check channels 7 through 13, stopping on 13 for 
the next step. 

With the receiver on channel 13, check the receiver oscilla-
tor frequency. Correct by adjustment of Cl if necessary. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the heterodyne frequency meter to each 
channel and adjusting the appropriate oscillator trimmer to 
obtain a beat on the freq. meter. It should be possible to adjust 
the oscillator to the correct frequency on all channels with the 
fine tuning control 30 degrees clockwise from the mechanical 
center of its range. 

Picture 
Channel Carrier 
Number Freq. Mc. 

Sound Receiver Channel 
Carrier R-F Osc. Oscillator 

Freq. Mc. Freq. Mc. Adjustment 
2 55.25 . 59.75 80.750 Li 
3 61.25 65.75 86.750 L2 
4 67.25 71.75 92.750 L3 
5 77.25 81.75 102.750 L4 
6 83.25 87.75 108.750 L5 
7 175.25 179.75 200.750 L6 
8 181.25 185.75 206.750 L7 
9 187.25 191.75 212.750 L8 
10 193.25 197.75 218.750 . L9 
11 199.25 203.75 224.750 L10 
12 205.25 209.75 230.750 L11 
13 211.25 215.75 236.750 Cl 

Switch to channel 8 and observe the response. 

Adjust Ti clockwise while watching the change in response. 
When Ti is properly adjusted, the selectivity curve will be 
slightly wider with a slightly deeper valley in. its top. 

Switch through all channels and observe response, oscilla-
tor injection and r-f oscillator frequency. Minor touch-ups of 
adjustments may be made at this time. However, if C7 or C9 
are changed appreciably, then a recheck of the oscillator 
frequency on all channels should be made. 

Reconnect the link from T101 to terminal 2 of the r-f unit • 
terminal board. 

Since Ti was adjusted during the r-f unit alignment it will 
be necessary to sweep the overall i-f response. 

R-F UNIT TUBE CHANGES.-Since most of the circuits 
are low capacitance circuits the r-f unit may require readjust-
ments when the tubes are changed. 

If the 6CB6 r-f amplifier tube is changed, it may be neces-
sary to readjust C16 and C22. 

If the 616 oscillator and mixer tube is changed, then more 
extensive adjustments are required. 

For good conversion efficiency, the oscillator injection to a 
triode mixer must be held reasonably close to the optimum 
value. Although there is some latitude in this level, it is nearly 
expended in the normal variation in injection from channel 
to channel. Consequently, the adjustment of C7 is limited pri-
marily to establishing the conditions for good conversion. 
Since changes in oscillator injection affect conversion gain, it 
also affects the input capacity of the mixer, thus also affecting 
tracking of the mixer grid circuit. These tube variations with 
their consequent effect on circuit alignment thereby require 
readjustment of the r-f unit if maximum conversion efficiency 
is to be retained after the 616 tube is changed. It may be 
possible, however, to try several 616 tubes and select one 
which gives satisfactory performance without realignment. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-
Connect the "VoltOhmyst" to the junction of R142 and R143. 

Turn the AGC control fully clockwise. 

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction R142 
and R143. Adjust the potentiometer for - 5.0 volts indication 
on the "VoltOhmyst". 

Set the channel switch to channel number 9, 10 or 11. 

Connect the "VoltOhmyst" to pin 2 of V110 (Pin 4 if 6AC7 
or 6AG7 is used) and to ground. 

Connect the output of the signal generator to the mixer grid 
test point TP2 in series with a 1500 mmf ceramic capacitor. 

Connect a separate -5 volt bias supply to TP1 with the 
positive terminal to ground. 

Set the generator to each of the following frequencies and 
with a thin fiber screwdriver tune the specified adjustment 
for maximum indication on the "VoltOhmyst". In each in-
stance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

ALIGNMENT PROCEDURE 
Adjust the signal generator output to give 3 volts on the 

"VoltOhmyst" as the final adjustment is made. 
(1) 24.25 mc.-T107 (3) 22.75 mc.-T105 
(2) 25.5 mc.-T106 

PICTURE I-F TRAP ADJUSTMENT.-With the same 
connections as above, tune the generator to 27.00 mc. and 
adjust the T104 top core for minimum d-c on the "VoltOhmyst". 
Set the generator output so that this minimum is about 3 volts 
when final adjustment is made. If necessary, the i-f bias may 
be reduced in order to obtain the 3 volt reading on the 
"VoltOhmyst". 

SWEEP ALIGNMENT OF PIX I-F.-To align Ti and 
T104, connect the sweep generator to the mixer grid test point 
TP2. In series with a 1500 mmf ceramic capacitor use the 
shortest leads possible, with not more than one inch of 
unshielded lead at the end of the sweep cable. Connect the 
sweep ground lead to the r-f unit outer shield. 

Connect a separate - 5.0 volt bias supply to TP1 with the 
positive terminal connected to ground and by-pass TP1 to 
ground with a 1500 mmf. ceramic capacitor. 

Set the channel selector switch between channels 2 and 13. 
Clip 330 ohm resistors across terminals A and B of T106 

and T107. 

Preset C115 to minimum capacity. 
Adjust the bias box potentiometer to obtain - 5.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R142 
and R143. Leave the AGC control fully clockwise. 
Connect a 180 ohm composition resistor from pin 5 of V106 

to terminal A of T105. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

Adjust Ti (top) and T104 (bottom) for maximum gain and 
with 25.5 mc. at 70' , of maximum response. 

Set the sweep output to give 0.3 volt peak-to-peak on the 
oscilloscope when making the final touch on the above 
adjustment. 

Adjust C115 until 22.25 mc. is at 70' , response with respect 
to the low frequency shoulder of the curve as shown in 
Figure 12. 

Disconnect the diode probe, the 180 ohm and two 330 
ohm resistors. 

Connect the oscilloscope to pin 2 of V110 socket (or pin 4 
of 6AC7 or 6AG7). 

Leave the sweep generator connected to the mixer grid 
test point TP2 with the shortest leads possible. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T105, 1106 and T107 to obtain the response shown 
in Figure 13. 

It is especially important that the 22.4 mc. marker should 
fall at 55% on the overall i-f response curve. If the marker 
should fall appreciably higher than 55%, trouble may be 
experienced with sound in the picture. If the marker should 
fall appreciably below 55% response, the sound sensitivity 
may be reduced and may cause the sound to be noisy in 
weak signal areas. 

RATIO DETECTOR ALIGNMENT.-Set the signal gen-
erator at 4.5 mc. and connect it to the first sound i-f grid, 
pin 1 of V101. 

As an alternate source of signal, the RCA WR39B or 
WR39C calibrator may be employed. In such a case, connect 
the calibrator to the grid of the third pix i-f amplifier, pin 
1 of V108. 

Set the frequency of the calibrator to 25.50 mc. (pix 
carrier) and modulate with 4.5 mc. crystal. The 4.5 mc. 
signal will be picked off at L102 and amplified through the 
sound i-f amplifier. 

Connect the "VoltOhmyst" to pin 2 of V103. 

Tune the ratio detector primary, T102 top core for maximum 
d-c output on the "VoltOhmyst". Adjust the signal level from 
the signal generator for 6 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 

Connect the "VoltOhmyst" to the junction of R106 and C108. 

Tune the ratio detector secondary T102 bottom core for zero 
d-c on the "VoltOhmyst". 

Repeat adjustments of T102 top for maximum d-c at pin 2 
of V103 and 1102 bottom for zero d-c at the junction of R106 
and C108. Make the final adjustments with the signal input 
level adjusted to produce 6 volts d-c on the "VoltOhmyst" at 
pin 2 of V103. 

SOUND I-F ALIGNMENT.-Connect the signal genera-
tor to the first sound i-f amplifier grid, pin 1 of V101. 

As an alternate source of signal, the RCA WR39B or 
WR39C calibrator may be employed as above. 

Connect the "VoltOhmyst" to pin 2 of V103. 

Tune the 1101 top core for maximum d-c on the "Volt-
Ohmyst". 
The output from the signal generator should be set to 

produce approximately 6.0 volts on the "VoltOhmyst" when 
the final touches on the above adjustment are made. 

4.5 MC. TRAP ADJUSTMENT.-Connect the signal 
generator in series with a 1,000 ohm resistor to pin 2 of V109. 
Set the generator to 4.5 mc. and modulate it 30' , with 400 
cycles. Set the output to approximately 0.5 volts. 

Short the third pix i-f grid to ground, pin 1, V108, to 
prevent noise from masking the output indication. 

Connect the crystal diode probe of an oscilloscope to the 
plate of the video amplifier, pin 6 of V110 (pin 8 when 
6AC7 or 6AG7 is used). 
scoApdejust the core of L103 for minimum output on the oscillo-

Remove the short from pin 1, V108 to ground. 
As an alternate method, this step may be omitted at this 

point in the alignment procedure and the adjustment made 
"on the air" after the alignment is completed. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is present in the picture, when 
the fine tuning control is set for proper oscillator-frequency, 
then L103 requires no adjustment. If a 4.5 mc. beat is present, 
turn the fine tuning control slightly clockwise so as to exagger-
ate the beat and then adjust L103 for minimum beat. 

CHECK OF OVERALL RESPONSE.-If desired, the 
overall response of the receiver can be checked on each 
channel. 

Connect the r-f sweep generator to the receiver antenna 
input terminals. If necessary, employ one of the pads shown 
in Figure 9 to match the sweep output cable to the r-f unit. 

Connect the signal generator loosely to the first pix i-f 
amplifier grid. 

Adjust the bias potentiometer to obtain -5.0 volts of bias 
as measured by a "VoltOhmyst" at the junction of R142 
and R143. 

Connect the oscilloscope to pin 2 of V110 (or pin 4 if 6AC7 
or 6AG7 is used). 

Check the response of channels 2 through 13 by switching 
the receiver channel switch and sweep oscillator to each of 
these channels and observing the response obtained. On 
each channel, adjust the output of the sweep generator to 
obtain 3.0 volts peak-to-peak on the oscilloscope. 

I-F markers at 22.4 mc., 24.75 mc. and 25.5 mc. should be 
provided by the signal generator. 

The response obtained in this manner should be very similar 
to that shown in Figure 13. 

Some curves may show a 10 sag in the top between 
22.75 mc. and 24.75 mc. while others may show a 10% peak 
in this region. This may be considered normal. 

If the picture carrier is consistently high or low on all 
channels, T106 may be adjusted slightly. Do not adjust T105. 

AGC CONTROL ADJUSTMENT.-Disconnect all test 
equipment except the oscilloscope which should be connected 
to pin 6 of V110 (pin 8 when 6AC7 or 6AG7 is used). 

Connect an antenna to the receiver antenna terminals. 
Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscilloscope to see 
the video waveform. 

Turn the AGC control clockwise until the tips of sync begin 
to be compressed, then counter-clockwise until no compression 
is obtained. 

©John Ir. Rider CHASSIS KCS72, KCS72M1, KCS72M2, Late 



CHASSIS KCS72. KCS72M1, KCS72M2, Late 

ALIGNMENT TABLE 

ALIGNMENT PROCEDURE 

HORIZONTAL OSCILLATOR ADJUSTMENT.-Nor-
molly the adjustment of the horizontal oscillator is not con-
sidered to be a part of the alignment procedure, but since the 
oscillator waveform adjustment may require the use of an 
oscilloscope, it can not be done conveniently in the field. The 
waveform adjustment is made at the factory and normally 
should not require readjustment in the field. However, the 
waveform adjustment should be checked whenever the re-
ceiver is aligned or whenever the horizontal oscillator opera-
tion is improper. 

Horizontal Frequency Adjustment.-Tune in a station 
and sync the picture. If the picture cannot be synchronized 
with the horizontal hold control R170B, then adjust the T110 
frequency core on the rear apron until the picture will 
synchronize. If the picture still will not sync, turn the T110 
waveform adjustment core (under the chassis) out of the coil 
several turns from its original position and readjust the T110 
frequency core until the picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive 
control C161B, the width control L106 and the linearity control 
L108 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment.-The 
horizontal oscillator waveform may be adjusted by either of 
two methods. The method outlined in paragraph A below may 
be employed in the field when an oscilloscope is not available. 
The service shop method outlined in paragraph B below 
requires the use of an oscilloscope. 

A.-Turn the horizoatal hold control completely clockwise. 
Place adjustment tools on both cores of THO and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the THO frequency core (on the rear 
apron) until the picture falls out of sync and three or four 
diagonal black bars sloping down to the right appear on the 
screen. Then, turn the waveform adjustment core (under the 
chassis) into the coil while at the same time adjusting the fre-
quency core so as to maintain three or four diagonal black 
bars on the screen. Continue this procedure until the oscillator 
begins to motorboat, then turn the waveform adjustment core 
out until the motorboating just stops. As a check, turn the T110 
frequency core until the picture is synchronized then reverse 
the direction of rotation of the core until the picture falls out 
of sync with the diagonal bars sloping down to the right. 
Continue to turn the frequency core in the same direction. No 
more than three or four bars should appear on the screen. 
Instead, the horizontal oscillator should begin the motorboat. 
Retouch the adjustment of the 1110 waveform adjustment core 
if necessary until this condition is obtained. 

B.-Connect the low capacity probe of an oscilloscope to 
terminal C of T110. Turn the horizontal hold control one-
quarter turn from the clockwise position so that the picture is 
in sync. The pattern on the oscilloscope should be as shown 
in Figure 14. Adjust the waveform adjustment core of T110 
until the two peaks are at the same height. During this 
adjustment, the picture must be kept in sync by readjusting 
the hold control if necessary. 

This adjustment is vety important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering of the 
oscillator when the hold control approaches the clockwise 
position. 

Remove the oscilloscope upon completion of this adjustment. 

Horizontal Locking Range Adjustment.-Set the hori-
zontal hold control to the full counter-clockwise position. 
Momentarily remove the signal by switching off channel then 
back. The picture may remain in sync. If so turn the T110 
frequency core slightly and momentarily switch off channel. 

Repeat until the picture falls out of sync with the diagonal lines 
sloping down to the left. Slowly turn the horizontal hold control 
clockwise and note the least number of diagonal bars 
obtained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C161A 
slightly clockwise. If less than 2 bars are present, adjust 
C161A slightly counter-clockwise. Turn the horizontal hold 
control counter-clockwise, momentarily remove the signal and 
recheck the number of bars present at the pull- in point. 
Repeat this procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the T110 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves to 
the left side of the screen leaving the picture in synchronization. 

SENSITIVITY CHECK.-A comparative sensitivity check 
can be made by operating the receiver on a weak signal 
from a television station and comparing the picture and sound 
obtained to that obtained on other receivers under the same 
conditions. 

This weak signal can be obtained by connecting the shop 
antenna to the receiver through a ladder type attenuator pad. 
The number of stages in the pad depends upon the signal 
strength available at the antenna. A sufficient number of 
stages should be inserted so that a somewhat less than normal 
contrast picture is obtained when the picture control is at the 
maximum clockwise position. Only carbon type resistors should 
be used to construct the pad. 

RESPONSE CURVES.-The response curves shown on 
page 23 and referred to throughout the alignment procedure 
were taken from a production set. Although these curves are 
typical, some variations can be expected. 

The response curves are shown in the classical manner of 
presentation, that is with "response up" and low frequency to 
the left. The manner in which they will be seen in a given test 
set-up will depend upon the characteristics of the oscilloscope 
and the sweep generator. The curves may be seen inverted 
and or switched from left to right depending on the deflec-
tion polarity of the oscilloscope and the phasing of the 
sweep generator. 

NOTE ON R-F UNIT ALIGNMENT.-Because of the 
frequency spectrum involved and the nature of the device, 
many of the r-f unit leads and components are critical in some 
respects. Even the power supply leads form loops which couple 
to the tuned circuits, and if resonant at any of the frequencies 
involved in the performance of the tuner, may cause serious 
departures from the desired characteristics. In the design of 
the receiver these undesirable resonant loops have been 
shifted far enough away in frequency to allow reasonable 
latitude in their components and physical arrangement with-
out being troublesome. When the r-f unit is aligned in the 
receiver, no trouble from resonant loops should be experi-
enced. However, if the unit is aligned in a jig separate from 
the receiver, attention should be paid to insure that unwanted 
resonances do not exist which might present a faulty repre-
sentation of r-f unit alignment. 

A resonant circuit exists between the r-f tuner chassis and 
the outer shield box, which couples into the antenna and r-f 
plate circuits. The frequency of this resonance depends on the 
physical structure of the shield box, and the capacitance be-
tween the tuner chassis and the front plate. In the KRK8 units, 
this resonance should fall between 120 and 135 mc. and is 
controlled in the design by using insulating washers of dif-
ferent thicknesses (in the front plate to tuner chassis mounting) 
to compensate for differences in the fhield boxes of different 
models of receivers. The performance of the tuner, particularly 
on channels 7 and 8 will be impaired if the proper washers 
for the particular shield box involved are not used. Obviously 
then, if the r-f unit is removed for service, the washers should 
be replaced in the correct order when the unit is replaced. 

THE DETAILED ALIGNMENT PROCEDURE BEGINNING ON PAGES- SHOULD BE READ BEFORE ALIGNMENT BY USE OF THE TABLE 

IS ATTEMPTED 

STEP. 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

HET. 
METER 
FREQ. 
MC. 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

R-F UNIT ALIGNMENT 

1 Disconnect the co- ax link from terminal 2 of the r-f unit terminal board and connect a 39 ohm composition resistor between lugs 1 and 2. Detune 
T1 by backing the core all the way out of the coil. Back the L44 core al the way out. Back the L203 core all the way out. In order to align the r- f 
tuner, it will first be necessary to set the channel 13 oscillator to frequency The shield over the bottom of the r- f unit must be in place when making 
any adjustments. 

2 Not used Not used Loosely coupled 
to r- f oscillator 

236.75 
MC. 

Not used Fine tuning 30 de- 
grecs clockwise from 
mechanical center of 
its range. Receiver on 
channel 13. 

Cl foranaudiblebeat 
on het. freq. meter 

Fig. 7 

3 .. .. Connect "Volt- 
Ohmyst" to ter- 
minal 3 of the 
r- f unit terminal 
board 

Turn AGC control 
fully clockwise. Con- 
nect bias box to ter- 
minal 3 of r- f unit 
term. board 

Adjust the bias box 
potentiometer for 
-3.5 volts. 

4 Antenna 
terminal 
(loosely) 

181.25 
185.75 

Antenna 
terminals 
(see text for 
precaution) 

Sweep- 
ing 

channel 
8 

Not used - Not used Rec, an chan. 8. Connect oscilloscope to TP1. 
Adjust C9, C11, C16 and C22 for correct curve 
shape, frequency and band width. C22 is 
adjusted to give max. amplitude between 
markers. C9 affects tilt and C16 affects the 
frequency of response. C11 affects the re-
sponse band width. 

Fig. 7 

5 Not used Not used Not used Loosely coupled 
to r- f oscillator 

108.75 " Rec, on channel 6 L5 for audible beat 
on het. freq. meter. 

Fig. 8 

6 Antenna 
terminal 
(loosely) 

83.25 
87.75 

Antenna 
terminals 
(see text for 
precaution) 

Channel 
6 

Not used - Rec. on chan. 6. Adjust L42, L45 and L49 for 
proper response. L42 is adjusted to give max. 
amplitude between markers. L45 primarily 
affects tilt and L49 primarily affects freq. of 
response. If necessary, retouch CI I for 
proper width. 

Fig. 11 

7 Not used - Not used - Not used - Connect "Volt- 
Ohmyst" to r- f 
unit test point 
TP1 

Rec, on channel 6 Adjust C7 for -3.0 
volts at the test point 

Fig. 7 
Fig. 15 

8 Repeat above steps until the specified conditions are obtained. 

9 Not used Not used - Loosely coupled 
to r-f oscillator 

206.75 Rec, on chan. 8 I Cl for audible beat 
on het. freq. meter 

Fig. 7 

10 Antenna 
terminal 
(loosely) 

181.25 
185.75 

Antenna 
terminals 
(see text for 
precaution) 

Sweep- 
ing 

channel 
8 

Not used - Not used Rec. on chan. 8. Readjust C9, C16 and C22 
for correct curve shape, frequency and band 
width. Readjust Cl I only if necessary. 

Fig. 7 
Fig. 11 

(8) 

11 ' 211.25 
215.75 

" Sweep- 
ing 

channel 
13 

Not used - Not used Rec, on chan. 13. Adjust L52 for max. ampli- 
hide between markers, overshoot a little 
more than required to reach max. response. 
Adjust C22 to regain max. amplitude of 
response. 

Fig. 7 
Fig. 11 
(13) 

12 " 215.75 Not used - Loosely coupled 
to r- f oscillator 

236.75 Receiver on chan. 13. 
channel 13 osc. freq. 
the osc, to proper freq 

Adjust L43 for correct 
then overshoot. Reset 
by adjustment of Cl. 

Fig. 7 
Fig. 8 

13 205.25 
209.75 

Antenna 
terminals 
(see text for 
precaution) 

channel 
12 

Not used - Connect "Volt- 
Ohmyst" to r- f 
unit test point 
TPI 

Rec. on chan. 12 Check to see that re- 
sponse is correct and 
-3.0 volts of osc. in' 
jection is present 

Fig. 11 

14 199.25 
203.75 

channel 
11 

- " Rec. on chan. 11 " Fig. 11 
(11) 

15 193.25 
197.75 

channel 
10 

- Rec. on chan. 10 Fig. 11 
(10) 

16 " 187.25 
191.75 

channel 
9 

- " Rec. on chan. 9 " Fig. 11 
(5) 

17 181.25 
185.75 

channel 
8 

" - Rec, on chan. 8 Fig. 11 
(8) 

18 " 175.25 
179.75 

" channel 
7 

" - " Rec. on chan. 7 " Fig. 11 
(7) 

19 If the response of any channel (steps 13 through 18) is below 80% at either marker, repeat step 10 and adjust C9, C11, CI6 and C22 as necessary to 
pull response up on the low channel yet maintain correct response on channel 8. If C22 required adjustment, the adjustment should be overshot a 
small amount and corrected by adjustment of L52 to give maximum amplitude of response between the sound and picture carrier markers. 

20 Repeat step 9. If the oscillator is off frequency overshoot the adjustment of Cl and correct by adjusting L43. 

21 Repeat steps 13 through 20 until all requirements are obtained. 

22 Not used - Not used - Loosely coupled 
to r-f oscillator 

108.75 Rec. on chan. 6 I L5 for zero beat on 
het, freq. meter 

Fig. 8 

23 Antenna 
terminals 
(loosely) 

83.25 
87.75 

Antenna 
terminals 
(see text for 
precaution) 

Sweeping 
channel 

6 

Not used - Not used Observe response. If necessary readjust L42. 
L45 and L49. It should not be necessary to 
touch C11. 

Fig. 7 
Fig. 11 

24 Not used - Not used - Not used - Connect ' Volt- 
Ohmyst'' to the 
r- f unit test point 
TP1 

Check osc. injection. If necessary adjust C7 
to give -3 volts. If C7 is adjusted, switch to 
channel 8, and readjust C9 for proper re-
sportse then repeat step 23. 

Fig. 7 
Fig. 11 

25 Antenna 
terminals 
(loosely) 

77.25 
81.75 

Antenna 
I erminals 
(see text for 
precaution) 

channel 
5 

" - " Rec, on chan. 5 Check to see that re- 
sponse is correct and 
-3.0 volts of osc, in-
jection is present 

Fig. 11 
(5) 
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ALIGNMENT TABLE 
ALIGNMENT DATA 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

HET. 
FREQ. 
METER 
MC. 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST 
REFER 
TO 

26 Antenna 
terminals 
(loosely) 

67.25 
71.75 

Ant. termi- 
nals (see text 

for precaution) 

channel 
4 

Not used - Connect "Volt- 
Ohmyst" to the 
r- f unit test point 
TP1 

Rec. on chan. 4 Check to see that re- 
sponse is correct and 
-3.0 volts of ose. in- 

is 

Fig. 11 
(4) 

C7 C25 TEST TEST S is 
e" jeetion present OSCILLATOR FINE POINT POINT 

27 ' 61.25 
65.75 

" channel 
3 

" - " Rec. on chan. 3 Fig. 11 
(3) 

INJECTION TUNING TP2 TP1 
ON TN'S SIDE 

28 " 55.25 
59.75 

" channel 
2 

" - '• Rec, on chan. 2 " Fig. 11 
(2) 

R-V6iimp 

C 16 
29 Likewise check channels 7 through 13 as outlined in steps 18 back through 13, stopping on channel 13 for next step. e 

PL:1,11E 4 4_ 
30 Antenna 215.75 Not used - Loosely coupled 

to r- f oscillator 
236.75 Not used Fine tuning 30 de- 

grass grs clockwise from 
mechanical center of 
its range. Receiver on 
channel 13 

Cl for zero beat on 
het. freq. meter 

Fig. 7 ü V er,„_____L 

MER 
GRI , 

„RIF 
BACK 

P 5 

Cli 
BAND 

230.75 Rec. on chan. 12 L11 as above Fig. 8 
CI ---
OSC.--

FREQ 
9 /0"-\ 

WIDTH 

224.75 " Rec. on chart. 11 LIO as above Fig. 8 
0 

jj 
'Ll4j 

218.75 Rec. on chart. 10 L9 as above Fig. 8 0 

DO ° 
6 0 0 

a 
BACK 

34 '• 191.75 " - " 212.75 " Rec. on chan. 9 L8 as above Fig. 8 0 P 5 P 5 

Rec. on chan. 8 L7 as above Fig. 8 

Rec. on chan. 7 L6 as above Fig. 8 TI L49 

msm. 

L45 

37 ' 87.75 - " 108.75 ' Rec, on chan. 6 L5 as above Fig. 8 
CONVERTER 

TRANS. 

f : \P 
38 81.75 - 102.75 " soc. on chan. 5 L4 as above Fig. 8 

39 71.75 ' - ' 92.75 " Rec. on chan. 4 L3 as above Fig. 8 
Figure 7' - R-F Unit Adjustments 

40 65.75 " - 86.75 " Rec. on chan. 3 L2 as above Fig. 8 p s m S 5 

41 ' 59.75 - " 80.75 Rec. on chan. 2 LI as above Fig. 8 

42 Repeat steps 30 through 41 as a check. 

/ 43 Antenna 
terminals 

181.25 
185.75 

Antenna 
terminals 

Sweep- 
ing 

Not used - Rec. on chan. 8. c Oscilloscope 
TPI. T1 

Adjust lockwise. When at tepsrtope rly point 
Fig. 11 

(8) 

L 2.- CHAN.3 

(2) 0 

0 .4\ 

Channel adjusted, curve will be slightly wider with a 
8 slightly deeper valley in top. cv .3 

-74 L I - CHAN. 2.."7 L3-CHAN. 4 
44 Switch through all channels and observe response, oscillator injection and r- f oscillator frequency. Minor touch-ups 

at this time. However, if C7 or C9 are changed appreciably, then a recheck of the oscillator frequency on all channels 
of adjustments may be made 
should be made. 

• L 4 N n0 • 4 CHAN. S 
Fig/ire / 1 - R-l' Response 

45 Remove 39 ohm resistor and reconnect link from T101 to terminal 2 of r- f unit terminal board. 
o 

1-5 
© .D CHAN. 6 

PICTURE I- F AND TRAP ADJUSTMENT 'A CKFORING 7 CHAN.7 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST 
REFER 
TO 

ms.. 
ONLY 

c.i - 
- _ di  e == 2i co,. .i = e 24.75 MC 

90% 

46 Not used Not used - Not used Junction of R142 Connect biosbox to Adjust potentiometer Fig. 3 mi x z ± 22.25MC 25.5 MC 

& RI43 junction al R142 & for -5.0 volts on muijuU 70% 70% 

R143 and to ground 
AGC fully clockwise 

meter 22.4 25.5MC 4IC 
SS% 50% 

47 ' - Test point TP1 Connect bias box to 
TP1 and to ground 

" Fig. 7 Figure 8-R-1: Oscillator Adjustments 

26.25MC 
48 Mixer grid test point 24.25 " - Pin 2 of V110 and Bias boxes con- T107 ( top) for max. Fig. 15 

27.0 MC 
5% 

TP2 in series with 
1500 mmf. 

to ground nected as above 

PAD FOR I I PAD FOR I I PAD FOR 
.• 1. 

49 25.5 - TIO6 (top) for max. Fig. 15 
SO.n. COAX 72.n. COAX 300 .n. BAL 

INPUT 
Figure 12 Figure 13 

50 22.75 - " " ' T105 (top) for max. Fig. 15 T1 and T104 Over-all I-F 
5611  824 4711 470 

51 ' 27.00 " - ' T104 (top) for min. Fig. 15 39011 
Response Response 

52 Connected loosely 
to diode probe 

Various 
See 

Fig. 13 

Mixer grid test 
point TP2 in series 
with 1500 mmf. 

20 to 
28 me 

Scope diode probe 
to pin 5 of V106 and 
to and. Connect a 
180 ohm resistor 
from pin 5 of V106 
to pin A of T105 

Junction of R142 
& R143 

Shunt terminals A 
and B of T106 and 
T107 with 330 ohms. 
Bias boxes connected 
as above. . 3v p-p on 
scope 

Set C115 to min. Ad- 
just Tl top and TIO4 
bot, for max. gain 
with 25.5 mc. at 70%. 
0115 for 22.5 at 70% 

Fig. 7 
Fig. 16 

1300 1304 
130a On n 

4711 4711 
3001L 300 si. 

B300n-ALANCED BALANCED BALANCED 
OUTPUT OUTPUT .0 OK. OUTPUT 

53 Connected loosely 
to grid of let pie i-f. 
Adjust for small 
marker indication 

Various 
See 

Fig. 14 

" ' Connect scope to 
pin 2 of VI10. Re- 
move shunt & diode 
probe used above 

Remove shunts 
from TIO6 & T107 

Retouch T105. T106 
and T107 to obtain 
response shown in 
Fig. 13 

Fig. 13 Figure 9-Sweep Attenuator Pads 

RATIO DETECTOR. SOUND I-F AND 4 5 MC TRAP ALIGNMENT 

. - 
INCORRECT 

54 Grid 1st Srtd. I-F 25.50mc. Not used - Not used Pin 2 of V103 Set signal gen. to T102 top core for max. Fig. 15 A 

(pin 1, V101) or 
WR39B or C con- 
nect to grid 3rd pie 
I- F (pin 1, V108) 

mod, by 
4.5 mc. 

give 6V on meter -c on meter SHOULDER----«-
AT 52 MC 60 MC. 

( 53 MC 100% RESPONSE 
CY 123 

55 " - .. .. "VoltOhmyst" to junction R106 and C108. Fig.15 C . ./ 

' 
Adjust T102 bottom core for zero DC on 
meter. Repeat steps 54 and 55 until all 
conditions are satisfied. 

Fig. 16 
50 Nic AT 60% * 15% RESPONSE POINT 

C i c:N.j.  CORRECT /  

56 Sig. Gen. to let 
Snd. I-F grid 

4.5 mc. - 
. Signal generator 

output adjusted to 
provide 6 y on meter 

TIO1 top core for max. 
DC on meter 

Fig. 15 

Figure 14- Horizontal Oscillator Wave Forms 
Figure 10-Antenna Matching Unit Response 

57 Sig. Gen, in series 
with 1000 ohms to 
pin 2 of V109 

4.5 me. 
mod.30% 

with 
403 cy. 

" - Diode probe to 
pin 6 of V110 

Not used Short pin 1 of V108 
to ground 

Adjust L103 for mini- 
mum output on 
oscilloscope 

Fig. 15 
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I- F AMP 

GALS RATIO 
DET 

FINE 
TUNING 
CONTROL 

ALIGNMENT DATA 

L 203 
FM 

TRAP 

C7 
e0SCI LLATOR 

INJECTION 

SND I-F TRANS 

V102, 7101 ec-,- Aii-ce. Krio.-7 7105- 2119 

Pe SND 4.5MC 5.1' ic sePTIO7 1- _ _AMP TIO6 l'&1.!.e.' \-, v101 106C86-2EIPixePIX I-F _ TRANS _4.1 -14 ii i 
6AU6 ( ) P1X DET 8 VERTC)6C86 389 PIX 

6AU61M SND I-F — 4TH PIX I-F -3114131X I-F (---parACH V106 II I Il I 

F..!..ibP o III AMP TR 24.25MC TR 25.5MC rli WI 6C136-151 PIX - -L_ J II 

C184 ÍT1041 6AV6 AUDIO.._.t._.,1.41y2 

27.00 MC 

FINE 
TUNING 
CONTROL 

CHANNEL 
SELECTOR 
SWITCH 

L103 
4.5/AC TRAP 

GAU6-AGC 1F1-2 ( ..s\ 
AMP 65N7GT 

HOR SYNC SEP 8/ 
VERT SYNC 

1- 1  

CHANNEL 
SELECTOR 
SWITCH 

5101 
TV-PHONO 
SWITCH 

S102- R109 
ON-OFF SWITCH 
&VOL. CONTROL 

©John T. Rider 

Vilo . 
GCL6 
VIDEO 
AMP 

Figure I5— Top Chassis Adjustments 

P... •---s 
TICS V107 T106 VI08 

0 eg416X) 0 46ECA) 
I-F AMP I-F AMR 
•--/ %..-/ 

1/1-(% ., 
(6C1116-1LIPIX) 

I-F AMR 
-- - ---, 
t • 

(-7107N / ‘ 
1Lr. 0 PIX I-F C184 i / 

‘ / TRANS, . ._ 

V1OS 
6K6 GT 
AUDIO 
OUT 

f•-• 
71 7 V109 

T101 (12AU7 
YIIX. PET! SND I-F 
It VERT. rim  TRANS. 

SYNC,...../SEP 6Aui:\ \-/ 

V110 
GCLG 
VIDEO 
AMP 

Figure 16- Bottom Chassis Adjustments 

T103 
AUDIO 
OUT 
TR. 

5101 
TV-PHONO 
SWITCH 

5102- R109 
ON-OFF SWITCH 
4VOL.CONTROL 

V102 1102 
2S.P. 

AMI?   

niin) 
6AL5 - RATIO 

DET. 

6 
V112  AU6AGC 

GSN7G Ump., 
HOR.SYNC.SER 

; VERT. SYNC. OUTPUT 

CHASSIS KCS72, KCS72M1, KCS72M2, Late 

TEST PATTERN PHOTOGRAPHS 

Figure 17—Normal Picture 

Figure 18- Focus Magnet and 
Ion Trap .Magnet Misadjusted 

Figure 19—Horizontal Linearity 
Control Misadjusted ( Picture 

Cramped in Middle) 

Figure 20- Width Control 
Misadjusted 

Figure 2I- Horizontal Drive 
Control Misadjusted 

Figure 22- Transients 

Figure 23- Test Pattern Show-
big Out of Sync Condition When 
Horizontal Hold Control Is in a 
Counter-clockwise Position—Just 

Before Pulling Into Sync 

Figure 24— Test Pattern Show-
ing Out of Sync Condition When 
Horizontal Hold Control Is at 
the Maximum Clockwise Position 
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SERVICE SUGGESTIONS 

Following is a list of symptoms of possible failures and an 
indication of some of the possible faults: 

NO RASTER ON KINESCOPE: 

(1) Incorrect adjustment of ion trap magnet. Magnet reversed 
either front to back or top to bottom. 

(2) V115 or V116 inoperative. Check waveforms on grids 
and plates. 

(3) No high voltage—if horizontal deflection is operating as 
evidenced by the correct waveform on terminal 1 of high 
voltage transformer, the trouble can be isolated to the 
1B3GT circuit. Either the T111 high voltage winding is 
open, the 1B3GT tube is defective or its filament circuit 
is open. 

(4) V110 circuit, inoperative— Refer to schematic and wave-
form chart. 

(5) Damper tube (V118) inoperative. 
(6) Defective kinescope. 
(7) R184 open. 
(8) No receiver plate voltage— filter capacitor shorted—or 

filter choke open. 

NO VERTICAL DEFLECTION: 

(1) V113 or V114 inoperative. Check voltage and waveforms 
on grids and plates. 

(2) T108 open. 

(3) Vertical deflection coils open 

SMALL RASTER: 

(1) Low Plus B or low line voltage. 
(2) V116, V120 or V121 defective. 

POOR VERTICAL LINEARITY: 

(1) If adjustments cannot correct, change V114. 
(2) Vertical output transformer T108 defective. 

(3) V113 defective—check voltage and waveforms on grid 
and plate. 

(4) C151, C152, C153, C155, or C156 defective. 

(5) Low plate voltage—check rectifiers and capacitors in 
supply circuits. 

(6) If height is insufficient, try changing V113. 

POOR HORIZONTAL LINEARITY: 

(1) If adjustments do not correct, change V116, or V118. 
(2) T108 or L108 defective. 
(3) C176 or C177 defective. 

WRINKLES ON SIDE OF RASTER: 

(1) C181 defective. 
(2) Defective yoke. 

PICTURE OUT OF SYNC HORIZONTALLY: 

(1) T110 incorrectly tuned. 
(2) R192, R193 or R170B defective. 

TRAPEZOIDAL OR NON SYMMETRICAL RASTER: 

(1) Improper adjustment of centering of focus magnet or ion 
trap magnet. 

(2) Defective yoke. 

RASTER AND SIGNAL ON KINESCOPE BUT 
NO SOUND: 

(1) L102 defective. 

(2) Sound i-f, ratio detector or audio amplifier inoperative— 
check V101, V102, V103 and their socket voltages. 

(3) Audio system defective. 

(4) Speaker defective. 

SIGNAL AT KINESCOPE GRID BUT NO SYNC: 

(1) AGC control R149 misadjusted. 

(2) V111, inoperative. Check voltage and waveforms at its 
grid and plate. 

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL 
SYNC: • 

(1) Check V113 and associated circuit. 
(2) Integrating network inoperative—Check. 

(3) V109B or V112B defective or associated circuit defective. 

(4) Gas current, grid emission oz' grid cathode leakage in 
V112. Replace. 

SIGNAL ON KINESCOPE GRID BUT NO 
HORIZONTAL SYNC: 

(1) T110 misadjusted—readjust as instructed on page 11. 

(2) V112 inoperative—check socket voltages and waveforms. 
(3) T110 defective. 
(4) C142, C161A, C163, C165, C166, C167, C168, C169 or 

C170 defective. 
(5) If horizontal speed is completely off and cannot be 

adjusted check R192, R193, R170B, R195, R196 and R198. 

SOUND AND RASTER BUT NO PICTURE OR SYNC: 

(1) Picture, detector or video amplifier defective—check 
V109A and V110—check socket voltages. 

(2) Bad contact to kinescope cathode. 

PICTURE STABLE BUT POOR RESOLUTION: 

(1) V109A or V110 defective. 
(2) Peaking coils defective—check resistance. 
(3) Make sure that the focus control operates on both sides 

of proper focus. 
(4) R-F and I-F circuits misaligned. 

PICTURE SMEAR: 

(1) R-F or I-F circuits misaligned. 
(2) Open peaking coil. 
(3) This trouble can originate at the transmitter—check on 

another station. 

PICTURE JITTER: 

(1) AGC control R149 misadjusted. 
(2) If regular sections at the left picture are displaced 

change V116. 
(3) Vertical instability may be due to loose connections 

or noise. 
(4) Horizontal instability may be due to unstable trans-

mitted sync. 

RASTER BUT NO SOUND, PICTURE OR SYNC: 

(1) Defective antenna or transmission line. 
(2) R-F oscillator off frequency. 
(3) R-F unit inoperative—check VI, V2. 

DARK VERTICAL LINE ON LEFT OF PICTURE: 

(1) Reduce horizontal drive and readjust width and horizontal 
linearity. 

(2) Replace V116. 

LIGHT VERTICAL LINE ON LEFT OF PICTURE: 

(1) V118 defective. 

RESPONSE AND WAVE FORM PHOTOGRAPHS 

eSC  

Taken from RCA W058A Oscilloscope 

Figure 25— Overall Pix 
1-F Response 

e -444 

Figure 26—Response of TI-T104 
Pix 1-F Transformers 

Figure 27—Response of TI05 
Pix Transformer 

Figure 28— Response of T106 
Pix 1-F Transformer 

111411411. — > 

Figure 29— Response of TI07 
Pix l-r Transformer 

Figure 30— Video Response at 
Average Contrast 

Grid of Video Amplifier 
(Pin 2 of VI10) (6CL6) 

Voltage Depends on Picture 

Figure 3I— Vertical (Oscilloscope 
Synced to 1/2 of Vertical Sweep 

Rate) ( 1.5 Volts PP) 

Figure 32—Horizontal ( Oscilloscope 
Synced to 1/2 of Horizontal Sweep 

Rate) ( 1.5 Volts PP) 

Plate of Video Amplifier 
(Pin 6 of VI10) (6CL6) 

Voltage depends on picture 

Figure 33— Vertical (85 Volts PP) 

-4-444 

Figure 34—Horizontal (85 Volts PP) 
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CV163, 

CV 631 

©John F. Rider 

WAVEFORM PHOTOGRAPHS 

Taken from RCA W058A Oscilloscope 

Grid of Horizontal Sync Separator 
(Pin 1 of V112A) (6SN7) 
Voltage depends on picture 

Figure 35— Vertical (85 Volts PP) 

.4—et« 

Cathode of Horizontal Sync Sep. 
(Pin 3 of V112A) (6SN7) 

Figure 37— Vertical (7.5 Volts PP) 

e -444 

Figure 38—Horizontal (5 Volts PP) 

30110.-0-

Plate of Horizontal Sync Separator 
(Pin 2 of V112A) (6SN7) 

Grid of Vertical Sync Sep. 
(Pin 7 of V10913) (1241_17) 

Figure 42—Horizontal (55 Volts PP) 

*4140-0-

Plate of Vertical Sync Sep. 
(Pin 6 of V109B) (12AU7) 

CHASSIS KCS72, KCS72M1, KCS72M2, Late 

WAVEFORM PHOTOGRAPHS 

Taken from RCA W058A Oscilloscope 

Plate of Sync Output 
(Pin 5 of VI12) (6SN7) 

Figure 49—Grid of Vertical 
Sweep Osc. (Pin 5 of V1I3) (6J5) 

(30 Volts PP) 

Figure 50—Plate of Vertical 
Sweep ()sc. (Pin 3 of VI13) 

(100 Volts PP) 

Figure 5I—Grid of Vertical 
Sweep Output (Pin 5 of V114) (6K6) 

(100 Volts PP) 

Figure 52—Plate of Vertical 
Sweep Output (Pin 3 of V114) (6K6) 

(715 Volts PP) 

Cathode of Kinescope 
(Pin II of V119) (I7QP4) 

Voltage depends on picture 

Figure 53— Vertical 

-4--•01114 

Figure 54— Horizontal 
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CV165, 

CV 16 5 

CV11551 

WAVEFORM PHOTOGRAPHS 

Taken from RCA W058A Oscilloscope 

Figure 55- G rid of Horizontal Oscil-
lator Control (Pin 1 of VI15) 
(6SN7GT) ( 19 Volts PP) 

-e--•4451 

Figure 56- Ca th ode of Horizontal 
Oscillator Control (Pin 3 of VI15) 

(6SN7GT) (1.2 Volts PP) 

3011.0.--0› 

Figure 57-Grid of Horizontal Oscil-
lator (Pin 4 of VI15) 

(6SN7GT) (330 Volts PP) 

Figure 58-Plate of Horizontal Oscil-
lator (Pin 5 of V115) 

(6SN7GT) (140 Volts PP) 

3511405-1. 

Figure 59- Terminal "C" of TI10 
(150 Volts PP) 

Figure 60 - G rid of Horizontal Out-
put Tube ( Pin 5 of V116) 
(6BQ6) (90 Volts PP) 

Figure 6I- Plate of Horizontal Output 
(illetox. 4000 Volts PP) (Measured 
Through a Capacity Voltage Divider 

Connected from Top Cap of 
v.116 to Ground) 

Figure 62-Cathode of Damper 
(Pin 3 of V118) (6W4GT) 

(2350 Volts PP) 

Figure 63- Plate of Damper 
(Pin 5 of V118) (6W4GT) 

(160 Volts PP) 

Figure 64-Plate of AGC Amplifier 
(Pin 5 of VII1) (6AL/6) 

(500 Volts PP) 

314041.--> 
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VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 15000 microvolt test pattern signal was fed into the 
receiver, the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and 
short circuiting the receiver antenna terminals. V-.Itages shown are read with a type WV97A senior "VoltOhmyst" between the indicated 
terminal and chassis ground and with the receive.- operating on 117 volts, 60 cycles, a-c. The symbol < means less than. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

. Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Notes on Measurements 

VI 616 Mixer 
15000 Mu. V. 

Signal 2 153 - - 7 0 5 
5_3 
to -5 

*Depending 
on channel 

No 
Signal 2 135 - - 7 0 5 

5_3 

to -S 
*Depending 
on channel 

VI 616 
R-F 
Oscillator 

15000 Mu. V. 
Signal 1 100 - - 7 0 6 

5_3 

to - 5 
*Depending 
on channel 

No 
Signal 1 85 - - 7 0 6 

*_3 

to -5 
*Depending 
on channel 

V2 6CB6 
R-F 
Amplifier 

15000 Mu. V. 
Signal 5 260 6 150 2 .1 1 -5.8 

_J 

No 
Signal 5 220 6 100 2 1.0 1 -0.1 

V101 6AU6 
1st Sound 
I-F Amp. 

15000 Mu. V. 
Signal 5 130 6 142 7 0.8 1 0 

No 
Signal 5 116 6 129 7 0.6 1 0 

V102 6AU6 
2d Sound 
I-F Amp. 

15000 Mu. V. 
Signal 5 131 6 148 7 0 1 -5.1 

No 
Signal 5 110 6 120 7 0 1 *-0.3 

*Unreliable measuring point. 
Voltage depends on noise. 

V103 6ALS 
Ratio 
Detector 

15000 Mu. V. 
Signal 7 0 - - 1 12 - - 

7.5 kc deviation at 
1000 cycles 

No 
Signal 7 0.7 - - 1 *5.1 - - 

*Unreliable measuring point. 
Voltage depends on noise. 

V104 6AV6 
1st Audio 
Amplifier 

15000 Mu. V. 
Signal 7 87 - - 2 0 1 -0.7 At min. volume 
No 

Signal 7 76 - - 2 0 1 -0.6 At min. volume 

V105 6K6GT 
Audio 
Output 

15000 Mu. V. 
Signal 3 260 4 263 8 19 5 -0.7 At min. volume 
No 

Signal 3 250 4 251 8 18.5 5 -0.7 At min. volume 

V106 6CB6 
1st Piz. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 246 6 258 2 <0.1 1 -8.6 

No 
Signal 5 108 6 108 2 0.7 1 *-0.2 

*Unreliable measuring point. 
Make measurement at T104-B 

V107 6CB6 
2nd Pix. I-F 
Amplifier 

15000 Mu. V. 
Signal . 5 242 6 255 2 <0.1 1 -8.6 

No 
Signal 5 108 6 108 2 0.5 1 -0.2 

V108 6CB6 
3rd Pix. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 133 6 172 2 2.1 1 0 

I 

No 
Signal 5 115 6 162 2 1.9 1 0 

V109A 12AU7 
Picture 
2d Det. 

15000 Mu. V. 
Signal 1 -8.4 - - 3 0 2 -1.3 

No 
Signal 1 -1.8 - - 3 0 2 -0.6 

V109B 12AU7 
Vert. Sync 
Separator 

15000 Mu. V. 
Signal 6 71 - - 8 0 7 -40 

1 
No 

Signal 6 
'50 

to 100 - 8 0 7 *-15 
*Unreliable, 

depends on noise 

e 

«Ma 
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Late CHASSIS KCS72, KCS72M1, KCS72M2, 

VOLTAGE CHART 

Tube Tube 
No. Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Notes on Measurements 

V110 6CL6 

*(6AC7) 
*(6AG7) 

Video 
Amplifier 

15000 Mu. V. 
Signal 6 130 8 149 1 0.2 4 — 1.3 

AGC control set 
for normal operation 

No 
Signal 6 110 8 130 1 0.5 4 —0.6 

*Refer to Fig. 67 
for socket connections 

VIII 6AU6 
AGC 
Amplifier 

15000 Mu. V. 
Signal 5 —40 6 250 7 153 151 

No 
Signal 5 +2.3 6 258 7 135 1 105 

V112A 6SN7GT 
Hor. Sync 
Separator 

15000 Mu. V. 
Signal 2 263 3 190 1 130 

No 
Signal 2 258 3 138 1 .110 

V112B 6SN7GT 
Sync 
Output 

15000 Mu. V. 
Signal 5 58 6 o 4 —2.1 

No 
Signal 5 48 6 o 4 +0.6 *Depends on noise 

V113 615 
Vertical 
Oscillator 

15000 Mu. V. 
Signal 3 70 8 o 5 — 15 

*Depends on setting of Vert. 
hold control 

No 
Signal 3 68 8 o 5 — 14 

Voltages shown are synced 
pis adjustment 

V114 6K6GT 
Vertical 
Output 

15000 Mu. V. 
Signal 3 265 4 270 8 30 5 —5 

No 
Signal 3 253 4 260 8 28 5 —5 

V115 6SN7GT 
Horizontal 
Osc. Control 

15000 Mu. V. 
Signal 2 165 3 +1.5 1 —21 

No 
Signal 2 160 3 —10 1 —24 

V115 6SN7GT 
Horizontal 
Oscillator 

15000 Mu. V. 
Signal 5 185 6 o 4 —80 

No 
Signal 5 170 6 o 4 —88 

V116 6BQ6GT 
Horizontal 
Output 

15000 Mu. V. 
Signal Cap 4 180 8 21.2 5 — 13 

*High Voltage 
Pulse Present 

No 
Signal Cap 4 170 8 21.0 5 — 13 

*High Voltage 
Pulse Present 

V117 
1B3GT 
/8016 

H. V. 
Rectifier 

15000 Mu. V. 
Signal Cap 2 & 7 14,000 

*High Voltage 
Pulse Present 

No 
Signal Cap 2 & 7 13,600 

*High Voltage 
Pulse Present 

V118 6W4GT Damper 
15000 Mu. V. 

Signal 5 270 3 
*High Voltage 
Pulse Present 

No 
Signal 5 260 3 

*High Voltage 
Pulse Present 

V119 2IAP4 Kinescope 
15000 Mu. V. 

Signal Cap 14,000 10 400 11 170 2 120 At average Brightness 

No 
Signal Cap 13,600 10 385 11 150 2 115 At average Brightness 

V120 
V121 

5U4G 
5Y3GT Rectifiers 

15000 Mu. V. 
Signal 4 & 6 2 & 8 285 

No 
Signal 4 & 6 2 & 8 275 

R-F UNIT WIRING DIAGRAM 

SMITCM CON«CISSIgS AS Yors.v. Aaa 
V4.13 IRCAI >USTI.. OP ARAOwS 

Figure 65—R-F Unit Wiring Diagram 

CRITICAL LEAD DRESS: 

1. Keep all wiring in the pis i-f, sound i-f and video 11. Dress C130, C132, L102, L104, L105, L114, R131, R133, 8135 
circuits as short as possible. and R139 away from the chassis. 

2. Keep the leads on C118, C120, C122, C124, C126, R114, 12. Do not tape kinescope cathode lead in with other kine-
8121 and 8123 as short and direct as possible. scope leads. 

3. Do not run any leads under C115 trimmer capacitor. 

4. Dress C118 vertically parallel to terminals A and B of 
T104. Dress C135 parallel to terminals A and B of T104 
close to the chassis. 

5. Keep C127 away from chassis with no more than 1/4 inch 
leads at each end. 

6. Dress the lead from T105(C) to the terminal board, close 
to the chassis. 

7. Keep all filament leads dressed close to the chassis. 

8. Ground filaments of V106, V107 and V108 independently 
of tube shields (pin 8). Use ground lances provided near 
pins of each socket. 

9. Dress lead from pin 5 of V110 to J102-2 close to the chassis. 

10. Keep leads to L103 as short as possible. 

13. Do not change the bus wire connections to pin 2 of V101 
and V102. Sleeving is used to insure length and to 
prevent shorting. 

14. Keep leads on C136 short and direct. Dress the lead from 
C136 to pin 5 of VIII as shown in wiring diagram. 

15. Do not dress C170 in such a position that adjustment of 

T110 is inaccessible. 

16. Keep the leads on 8201 as short and direct as possible. 

17. Dress the lead from pin 3 of V113 to C153 as shown in the 
wiring diagram. 

18. Mount C183 directly on the terminal board provided 
keeping it as far away from T109 as possible. 

19. Dress all leads in the high voltage compartment away 
from each other and away from the high voltage 
transformer. 

©John F. Rider 

V
D
1
1
1
3
W
V
 
d
O
 
N
O
I
I
V
I
I
0
d
2
1
0
D
 
OI
CI
VI
I 

EI
Z-
Z
I
 
3
5
1
7
d
 A
l
 



()John F. Rider CHASSIS KCS72, KCS72M1, KCS72M2, Late 

R
A
D
I
O
 
C
O
R
P
O
R
A
T
I
O
N
 
O
F
 
A
M
E
R
I
C
A
 T
V
 P
A
G
E
 



CHASSIS KCS72M2 Late 

CIRCUIT SCHEMATIC DIAGRAM KCS72M2 
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(54-40 MC POSITION 
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3.8 

PRODUCTION CHANGES IN KCS72 

The schematic is shown in the latest condition. The notes 
below tell how early receivers differed from the schematic 
shown above. 

In some receivers, C27 was omitted. 
In some receivers, C130 was 120 mmf. 
In some receivers, C189 was omitted. 
In some receivers, 212 was 8200 ohms. 
In some receivers, 2126 was 220,000 ohms and was con-
nected between the junction of V109A pin 1 and C187, 
and the i-f AGC buss. 
In some receivers, 2131 was 3300 ohms. 
In some receivers, 2132 was 47,000 ohms. 
In some receivers, 2133 was 27,000 ohms. 
In some receivers, 2135 was 12,000 ohms. 
In some receivers, 2182 was 470 ohms. 
In some receivers, 2183 was 100,000 ohms. 
In some receivers, 2185 was 56,000 ohms. 
In some receivers, 2185 was 100,000 ohms. 
In some receivers, 2185 was omitted. 
In some receivers, 2218 was omitted. 
In some receivers, 2219 was omitted. 
In some receivers, V119-10 was connected to the junction of 
2171 and C183. 
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PARTS 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION STOCK 

No. DESCRIPTION 
STOCK 

No. DESCRIPTION 

R-F UNIT ASSEMBLIES 75164 Rod-Actuating plunger rod ( fibre) for fine tuning link 

KRK8D 71476 Screw- # 4-40 x 1/4 " adjusting screw for L6, L7. L8. L9, 76673 Capacitor - Ceramic. 220 mmf. (0136) 73553 Capacitor- Tubular, paper, oil impregnated, .047 mid.. 
400 volts ( C145. C166) 

75188 Board-Terminal board. 5 contact and ground LIO. L11 75248 Capacitor - Mica, 220 mmf. (C146) 

75177 Screw- # 4-40 x 3/8" adjusting screw for LI, L2. L3. L4, L43 75071 Capacitor- Tubular, moulded paper. .047 mfd., 400 
76845 Bracket- Vertical bracket for holding oscillator tube 47617 Capacitor- Ceramic, 270 mmf. (C106) volts (C159. C160) 

shield 75176 Screw- # 4-40 x 7/16" adjusting screw for L5 39638 Capacitor- Mica, 270 mmf. (C130) 73792 Capacitor- Tubular, paper, oil impregnated. .068 mid., 
75201 Cable-75 ohm coos cable (71/4 ") complete with coil 73640 Screw- # 4-40 x 7/16" adjusting screw for L52 73091 Capacitor-- Mica, 270 mmf. (0140. 0178) 400 volts ( CI56) 

(WI, L50) 
74575 Screw- # 4-40 x . 359" adjusting screw for L42 76476 Capacitor- Mica, 330 mmf. (C169, C175) 73784 Capacitor- Tubular, paper, oil impregnated, 0.1 mfd., 

76965 Capacitor-Ceramic, variable for fine tuning- plunger 200 volts (C132, C133) 

type (C25) 76519 Shaft-Channel selector shaft and plate 39640 Capacitor- Mica, 330 mrrif. ( C143) 
73551 Capacitor- Tubular, paper, oil impregnated, 0.1 mfd., 

71088 Capacitor-Headed Lead, 0.68 mmf (C27) 76134 Shaft- Fine tuning shaft and cam 73094 Capacitor-- Mica, 390 mmf. (C149) 400 volts ( 0144, C150. C158, C165, C183) 

76968 Capacitor -Ceramic, 3 mml. (C4) 76962 Shield- Oscillator and converter sections shield-snap- 39644 Capacitor- Mica, 470 mmf. (C107. C121) 73557 Capacitor-Tubular, paper, oil impregnated. 0.1 mid.. 

75200 Capacitor-Ceramic, 12 mmf. (C24) 
76967 

on type 

Shield- Tube shield for VI, V2 
76990 Capacitor- Ceramic, dual 4700 mmf. (C117A, C117B, 

C119A. C119B, C125A, C125B, CI26A, C126/3) 
73786 

600 volts ( C153. C173) 

Capacitor- Tubular, paper, oil impregnated, 0.27 mfd., 
45465 Capacitor-Ceramic, 15 mmf. (C3) 73473 Capacitor-- Ceramic, 4700 mmf. (0118, CI20, C122. 0123. 200 volts (0174) 

75196 Capacitor-Ceramic, 39 rrimf. (C5) 

75088 Socket-Tube socket. 7 contact, miniature, ceramic. 

saddle-mounted 
C124. C189) CI86, 

76994 Capacitor- Tubular, paper, oil impregnated, 0.33 mfd., 

75199 Capacitor-Ceramic, 270 mmf. (C12. C13, C20) 
75191 Spacer- Insulating spacer for front plate 73960 Capacitor - Ceramic. 10,000 mmf. (CI 04, C187) 200 volts (C135) 

75641 . Capacitor - Ceramic. 390 mmf (C10) 
75163 Spring- Friction spring (formed) for fine tuning cam 76991 Capacitor-Ceramic, dual 10,000 mmf. (C101A, C101B) 73787 Capacitor- Tubular, paper, oil impregnated, 0.47 mid.. 

200 volts ( C168) 

75166 Capacitor Ceramic, 1500 mmf. (06, C14, C15, 019) 
30340 ii Spring- Hair pin spring for fine tuning link 

74521 

75218 

Capacitor-- Electrolytic, 5 mfd., 50 volts (0109) 

Capacitor- Electrolytic. comprising 1 section of 10 mfd., 
76498 Choke-Filter choke (L113) 

74578 Spring- Retaining spring for adjusting screws 350 volts. 1 section of 5 mfd.. 350 volts and 1 section of 73591 Coil- Antenna matching coil (2 reg•d) ( Part of T200) 
73748 Capacitor-Ceramic, 1500 mmf. (C18. C26) 150 mfd., SO volts (C185A, C18513, C185C) 

75089 Capacitor- Ceramic, dual 1500 mmf. (C17A. Cl7B) 76961 Spring- Retaining spring for oscillator tube shield 
75217 Capacitor- Mica trimmer, dual 10-160 mmf. (C161A, 

75241 Coil- Antenna shunt coil (L202) 

73473 Capacitor-Ceramic. 5000 mmf. (021) 73457 Spring- Return spring for fine tuning control C161B) 76442 Coil- Horizontal linearity coil complete with adjustable 
core (L108) 

76987 Capacitor-Electrolytic, comprising 1 section of 80 mfd., 
75172 Capacitor-Tubular, steatite, a djustable, 0.65 - 1.2 mmf. 

(C7) 

75180 Stator-Antenna stator complete with rotor, coils, capac- 
itors ( C20, C21) and resistors ( R9, RIO, R11) (SI -4, C20, 
C21, L32, L33. L34, L35, L36, L37, L38. L39, L40. L41, 

400 volts and 1 section of 10 mfd., 350 volts (C182A, 
C182B) 

76441 

76640 

Coil- Width coil complete with adjustable core (L106) 

Coil-Peaking coil ( 1.5 muh) (L107) 

71504 Capacitor-Ceramic, 0.68 mmf. (C23) 
L42, L52, R9, R10, R11) 76970 Capacitor- Electrolytic comprising I section of 100 mfd.. 

400 volts. 1 section of 10 mfd., 350 volts and 1 section of 76011 Coil-Peaking coil ( 36 muh) (L101) 
77459 Stator- Converter stator complete with rotor, coils, capac- 20 mid.. 50 volts (C184A, C184B, C184C) 

75184 Capacitor-Ceramic, adjustable, 0.75 - 4 mmf., itors and resistors (S1-2, CIO, C12, LI2. L13, L14, LIS. 71527 Coil-Peaking coil (93 muh) (L104) 
complete with adjusting stud (Cl) L16, L17, L18, 1,19, L20, L21, L45, R4, RS, R12) 76479 Capacitor- Tubular, moulded paper, oil impregnated, 

.00068 mid.. 600 volts (C171) 71526 Coil- Peaking coil (250 muh) (1,114) 
75197 Capacitor-Ceramic. 6.8 mmf. (C8) 76963 Stator-Oscillator section stator complete with rotor, 

segment, coils, adjusting screws and capacitors C3, 75643 Capacitor- Tubular, paper, oil impregnated 001 mfd., 75252 Coil- Peaking coil ( 500 muh) (LI02) 

75189 Capacitor- Adjustable, 7-30 minf. (C22) C23 (S1-1, 03. 023. Li, L2. L3, L4, L5, L6, L7, L8, L9. .1000 volts ( C148, C163) 
LIO, L11. L43) 

77124 Coil- Peaking coil ( 1000 muh) (1,105. R2I6) 

75174 Ccipacitor-Cerarnic, trimmer, 50-75 mmf. (C11) 
76964 Stator- R-F amplifier stator complete with rotor, coils, 

76995 Capacitor-Tubulvaorlts,  (mouldC172)ed paper, oil impregnated, 
.0012 rnfd., 600  

71789 Connector-Anode lead connector complete 

76143 Clip-Tubular clip for mounting stand-off capacitors capacitors (C13) and resistor ( R6) -3322. L23. 
L24, L25, L26, L27, L28, L29, L30, L3I, L49, R6) 76508 Capacitor- Tubular, paper, oil impregnated, .0015 mfd.,  

35787 Connector- Phono input connector (J101) 

600 volts (C138) 75474 Connector-Single contact male connector for speaker 
73477 Coil-Choke coil (L51) 75170 Strip-Coil segment mounting strip-L.H. lower cable 

77123 Capacitor-Tubular, moulded paper, oil impregnated, 
75202 Coil-Choke coil, . 56 muh (L46) 75171 Strip-Coil segment mounting strip-L.H. upper - less 

trimmer C7 
.0015 mfd., 1000 volts (0155) 75482 Connector- Video connector (.1102) 

75185 Coil- Converter plate loading coil ( L44) 73595 Capacitor-Tubular, paper, oil impregnated, .0022 mid., 74594 Connector-2 contact male connector for power cord 

75169 Strip-Coil segment mounting strip-R.H. center 600 volts ( 0108, C154) 
75182 Coil-Trimmer coil ( 11/2  turns) with adjustable induc- 38853 Connector-4 contact female connector for antenna 

tance core and capacitor stud (screw adjustment) for 75446 Stud-Capacitor stud- brass- # 4-40 x 3/16" with 3/64" 73599 Capacitor- Tubular, paper, oil impregnated, .0027 mfd., transformer (.1200) 

converter section (C9, L47) screw driver slot for trimmer coils L47. L48 and capac- 
itor Cl uncoded and coded "ER" 

600 volts ( C112) 50367 Connector-6 contact female connector for yoke lead 
(JI03) 

75183 Coil-Trimmer coil (3 turns) with adjustable inductance 73818 Capacitor-Tubular, paper, oil impregnated, .0027 mid.. 
core and capacitor stud (screw adjustment) for r- f 
section (1,48. 016) 

75447 Stud-Capacitor stud- brass- # 4-40 x 3/16" with 3/64" 
screw driver slot for trimmer coils L47. L48 and cupric- 

1600 volts (0114) 75542 Connector-6 contact male connector- part of deflection 
yoke (P103) 

,tor CI coded numerically and " Hi- O" 73795 Capacitor- Tubular, paper, oil impregnated. .0033 mfd., 
76460 Contact-Test point contact 600 volts (0137, 0139) 76975 Control-AGC control ( R149) 

75173 Stud- # 6-32 x 13/16" adjusting stud for trimmer C7 
76966 Core- Adjustable core for fine tuning capacitor 73920 Capacitor-Tubular, paper, oil impregnated, .0047 mfd- 76444 Control- Brightness control ( RI84) 

75181 Transformer-Converter transformer (Ti) 600 volts (C110, C151) 
75162 Detent-Detent mechanism and fibre shaft 76448 Control- Height control (R173) 

73453 Form-Coil form for L45. L49 
75607 

75190 

Washer- Insulating washer ( hex) 

Washer- Insulating washer (neoprene) for trimmer 07 

73808 Capacitor-Tubular, paper, o il impregnated. .0082 m fd ., 

1000 olts (C147) v 
76974 Control-Horizontal and vertical hold control ( R170A. 

R17013) 

75165 Link-Link assembly for fine tuning 73561 Capacitor-Tubular, paper, oil impregnated, .01 mfd. 76445 Control- Picture control ( R137) 

76518 Plate-Front plate and shaft bearing 
Resistor- Fixed. composition:-

CHASSIS ASSEMBLIES 
400 volts ( C111, C134) C113, 

76976 Control- Vertical linearity control (R181) 

503027 27 ohms, -I- 10%, l/2 watt (R8) 
KCS72 

73594 Capacitor- Tubular, moulded paper, oil impregnated, 
.01 mfd., 600 volts (C170) 77010 Control-Volume control and power switch ( R109. S102) 

503068 68 ohms, ± 10%, l/2 watt (R13) 
76456 

76454 

Bracket- Channel indicator lamp bracket 

Bracket-Mounting bracket complete with insulator for 

74938 Capacitor-Tubular, paper, oil impregnated, .012 mid, 
200 vo vo lts (C188) 

71498 

76986 

Core- Adjustable core and stud for FM trap 75449 

Cover-- Back cover for hi- voltage compartment 
504115 150 ohms, Lt 20%. % watt ( R10) picture control 

73797 Capacitor-Tubular, paper, oil impregnated, .015 mfd., 76985 Cover -Side cover for hi- voltage compartment 
503222 2200 ohms. ± 10%. 1/2 watt (R6) 71496 Capacitor- Adjustable, mica, 5-70 mmf. (C115) 600 volts (C129) 

74956 Cushion-Rubber cushion for deflection yoke hood 

503239 3900 ohms, ± 10%, l/2 watt (R9, R11) 33098 Capacitor-Ceramic, 10 mmf. (C127) 73562 Capacitor-Tubular, paper, oil impregnated, .022 mfd., 
400 volts (C167) 74839 Fastener-Push fastener for mounting tube socket 76453 

503247 4700 ohms, 1.-_ 10%, 1/2  watt ( R12) 33380 Capacitor-Ceramic, 12 mmf. (C162) 
73798 Capacitor-Tubular, paper. oil impregnated, .022 mfd. 73600 Fuse - 0.25 amps., 250 volts ( F101) 

502310 1000 ohms, ± 5%, 1/2  watt (R3) 75450 Capacitor-Ceramic, 39 mmf. (C203) 600 volts (C157) 
37396 Grommet-Rubber grommet for mounting tube socket 

504310 10,000 ohms. ± 20%, 1/2  watt (R2) 73664 Capacitor- Ceramic, 39 rnmf. (0131) 73810 Capacitor-Tubular,paper, oil impregnated, .022 mfd. 76453 

1000 volts (C177) 76459 Grornmet-RubLor grommet for 2nd. anode lead exit  
503322 22,000 ohms, ± 10%, l/2 watt (R7) 76475 Capacitor-Mica, 68 mmf. (C164) 

73811 Capacitor-Tubular, paper, oil impregnated, .027 mid.. 76830 Hood- Deflection yoke hood less rubber cushions 
504410 100.000 ohms. ± 20%. 1/2  watt (RI, R4, R5) 76474 Capacitor-Mica, 82 mrnf. (C142) 1000 volts (0176) 

76168 Magnet-Focus magnet 
14343 Retainer- Fine tuning shaft retaining ring 75437 Capacitor- Ceramic, 100 mmf. (0202) 73596 Capacitor-Tubular, paper, oil impregnated, .033 mfd., 

1000 volts (0152) 76141 Magnet-- Ion trap magnet ( P.M. type) 
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CH ASSIS KCS72, KCS72MILKCS72M2, Late 

PARTS (Continued) . 
1 

STOCK g 
No. DESCRIPTION STOCK I STOCK STOCK No. DESCRIPTION 

No. DESCRIPTION No. DESCRIPTION 
SPEAKER ASSEMBLIES 

76598 Knob-Tone control and phono switch knob- maroon- I 
76633 Magnet-Pin cushion correction magnet complete with 

support arm 
503427 270.000 ohms, ± 10%, 1/2  watt (R157) 

971490-3W 
(outer) I 

503433 330.000 ohm.. ± 10%, % watt (R111, R188) RL-105E6 77264 Knob-Brightness control or vertical hold control knob I 
76484 Plate-Hi-voltage plate (bakelite) assembly complete 

with tube socket and corona ring 
512433 330,000 ohms, ± 5%. 1 watt (R190) RMA-274 - abony-(outer) 

76796 Resistor-Wire wound. 5.1 ohms, 1/3 watt (R205) 
503439 390.000 ohms. ± 10%, 1/2  watt (R168) 

(For Models 17T211 & 17T220) 
77261 Knob-Channel selector knob -ebony-(inner) : 

76639 Resistor- Wire wound, 180 ohms, 2 watts (R202) 
503447 

504447 

470,000 ohms, ± 10%, 1/2  watt (R150. R200) 

470.000 ohms, ± 20%, 1/2 watt (R112, R147) 75024 Con•-Cone and voice coil ( 3.2 ohms) 
77262 Knob-Fine tuning control knob-ebony-(outer) 

\ I 
76988 Resistor-Wire wound, 820 ohms, 1 watt (8313) 503456 560.000 ohms, ± 10%, th watt (R148. R171) 75022 Speaker-8" P.M. speaker complete with cone and voice 

77265 Knob-Picture control, horizontal hold control or vol-
urne control and power switch knob-abony-(inner) ' I 

76469 Resistor-Wire wound, 2500 ohms, 10 watts (R115) 503488 680,000 ohms. + 10%. th watt (R154. R161) coil (3.2 ohms) - 

76989 Resistor-Wire wound. 4650 ohms, 7 watts (R116) 503482 820,000 ohms. ± 10%, 1/2  watt (R189. R199) 
NOTE: If stamping on speaker in instruments does not 

77263 Knob-Tone control and phono switch knob-ebony- 
(outer) ..1 

Resistor-Fixed, composition:- 503510 1 megohm, ± 10%, 1/2  watt (R155) agree with above speaker number, order replacement 11765 Lamp-Channel marker escutcheon lamp-Mazda # 51 I 
503033 33 ohms. ± 10%, 1/2  watt (R130) 502511 1.1 megohm , ± 5%, 1/2  watt (R136) parts by referring to model number of instrument, num-

ber stomped on speaker and full description of part 75459 Mask-Channel marker escutcheon light mask-bur-
502039 39 ohms, ± 5%. th watt (R122) 503512 1.2 megohm. ± 10%, 1/2  watt (R180) required. gundy 

502047 47 ohms. + 5%, 1/2  watt (R119) 503515 1.5 megohm, ± 10%. 1/2  watt (R172) 
MISCELLANEOUS 76589 Mask- Channel marker escutcheon light mask-beige 

I 

503047 47 ohms. ± 10%. Va watt (R105) 11789 1.8 megohm, ± 5%, 1/2 watt (R140) 
77189 Back-Cabinet back complete for M odels 17T200, 17T201, 77267 Mask-Channel marker escutcheon light mask-ebony 

, 

504047 47 ohms. ± 20%, 1/2  watt (R201) 39063 1.8 megohm, ± 5%, 1 watt (RI97) 17T202 76177 Nut- it 10-32 special nut for deflection yoke hood sup-

503082 82 ohm*, ± 10%, 1/2  watt (R101) 
503522 2.2 magohm. ± 10%. th watt (RI26, R159) 

77190 Back-Cabinet back complete for Model. 17T211, 17T220 
port rods (2 req'd) 

502118 

503139 

180 ohms. ± 5%, 1/2  watt (R125) 

390 ohms. ± 10%, th Watt (R182) 

504610 

71456 

10 m ,mohm. ± 20%, 1/2  watt (R110) 

Screw- # 8-32 a 7/16' wing screw to mount deflection 
yoke 

76184 

76811 

Board-' Anterina" terminal board 

Bracket-Hanger bracket for deflection yoke hood for 

76822 

77013 

Nut-Speed nut to lock flexible straps for kinescope 

Nut- Speed nut for fastening "RCA Victor" emblem on 
metal panel for Models 17T202. 17T211 & 17T220 

503147 

513156 

470 ohms, ± 10%, 1/2  watt (R114) 

560 ohms, ± 10%, 1 watt (R207) 

76455 

73584 

Shaft-Connecting shaft (nylon) for picture and bright- 
ness controls 

Shield-Tube shield for V.101. VI02, V103. 1/108 77001 

Models I7T200, 17T201, 17T202 

Bracket-Hanger bracket for deflection yoke hood for 

73634 Nut-Speed nut for speaker mounting screws for Model 
17T211 

, 

504210 

503222 

1000 ohms. ± 20%, 1/2  watt (R102. R118, R120, R124, RI27) 

2200 ohm*. ± 10%. 1/2 watt (R104, R212) 

76972 
75718 

Shield-Tube shield for V109 
Socket-Channel indicator lamp socket and leads 76812 

Model 17T211 

Bracket-Hanger bracket for deflection yoke hood for 

76825 Pad-Rubber pad (channel) mounted on cradle support 
to cushion Kinescope 

523222 2200 ohms, ± 10%, 2 watts (R131) 
74834 Socket-Kinesce;pe socket Model 17T220 76819 Pad-Rubber pad (channel) for flexible straps (2 req'd) 

31251 Socket-Tube socket, octal, wafer for V105, V110. V112, 76814 Bracket-Stiffening bracket for kinescope cradle (4 req'd) 77005 Panel-Metal front panel for mahogany or walnut in-
504233 3300 ohms. ± 20%, 1/2  watt (R211) VI13, V116, V120, V121 for KCS72 (KCS72 uses 23AC7 

for V110) 
for Models 17T200, 17T201, 17T202 strum•nts for Models 17T211 & 17T220 

523223 

502239 

503239 

3300 ohms. + 10%, 2 watts (R131) 

3900 ohms, ± 5%, 1/2 watt (R129. R164) 

3900 ohms, ± 10%, 1/2 watt (R194) 

71508 
50387 

Socket-Tube socket. 6 pin, moulded-for V117 

Socket-Tube socket, 6 pin. moulded. saddle mounted 
for V118 

76829 

71892 

Bracket-Stiffening bracket for kinescope cradle for 
Models 17T211, 17T220 

Catch- Bullet catch and strike for Model 17T220 

77260 

77187 

Panel- Metal front panel for blonde instruments for 
Model 17T211 

Pull-Door pull for television compartment doors for 
Model I7T220 

73117 Socket-Tube socket, 7 pin, wafer miniature for V101, 
503256 5800 ohms, ± 10%, 1/2  watt (R138) V102, V103, V104, V106. V107, V108, VIII 76823 Clip-Spring clip for spacing ground braid 77188 Pull-Door pull for false door (2 req'd) for Model 17T220 
523268 6800 ohms, ± 10%, 2 watts (R203) 76453 Socket-Tube socket. octal. moulded, saddle-mounted for 

X3128 Cloth Models 
77002 Retainer-Safety glass retainer (2 req'd) for maroon. 

503282 8200 ohms, ± 10%, 1/2  watt (R176. R179) 
V110 for KCS72-M1 (KCS72-M1 use. 6AG7 for V110) -Grille cloth for 171'201. 17T202 

mahogany grain, mahogany or walnut instruments 

513282 8200 ohms, ± 10%, 1 watt (R165) 
50387 Socket-Tube socket. 8 pin, moulded saddle-mounted 

for V114 
X3199 Cloth-Grille cloth for mahogany cabinet for Model 

17T211 
76816 Retainer-Safety glass retainer (2 req'd) for blonde 

instruments 
502310 10.000 ohms, ± 5%. 1/2  watt (R107, 12108, R123) 72627 Socket-Tube socket, 8 pin, steatite saddle mounted for X1756 Cloth for V115 -Grille cloth mahogany and walnut instru. 76809 Rod -"L" shape threaded rod to support deflection yoke 
504310 

502312 

10,000 ohms, ± 20%, 1/2  watt (R152) 

12,000 ohms, ± 5%, 1/2  watt (R121) 
76971 

77470 
Socket-Tube socket, 9 pin, wafer miniature for V109 
Socket-Tube socket, 9 pin, miniature, wafer for V110 for 75474 

manta for Model I7T220 

Connector-Single contact male connector for antenna 

hood assembly (2 req'd) for Models 17T200, 17T2A1 & 
17T202 

503312 12.000 ohms. ± 10%, IA watt (R145) 
76636 

KCS72-M2 (KCS72-M2 uses 6CL6 for V110) 

Stud-Adjusting for focus 

cable (2 req'd) 76810 Rod-"L" shape threaded rod to support deflection yoke 
hood assembly (2 req'd) for Models 17T211 á 171'220 

523312 12,000 ohms, ± 10%. 2 watts (R135) 
stud complete with guard 

magnet 
39153 Connector-4 contact male connector for antenna cable 

76632 Screw- #8 x 5/8" hex head screw for mounting front 
503315 15,000 ohms, ± 10%. 1/2  watt (R153) 77011 Switch-Tone control and phono switch less volume 71457 Cord-Power cord and plug panel or hanger bracket for Models 17T211 & 17T220 

503318 

523318 

18.000 ohm*, ± 10%, 1/2  watt (R128. R158. R166, RI96) 

18,000 10%, 2 
76483 

control and power switch (S101) 
Terminal-Screw type grounding terminal 76818 Cushion-Rubber cushion (1/16" x i'  3/s" x 1/4 ") for 

kinescope and cradle support (4 req'd) 

74113 Screw- # 8-32 x l' trimit head screw for door pull for 
Model 17T220 

503322 

ohms, ± watts (R133) 

22,000 ohms, ± 10%. 1/2  watt (R167, R217) 
76977 Transformer-Antenna matching transformer complete 

(T200, C200. C201, C202, C203, L200, L201, L202, L203, 
J200) 

77014 Decal-Control panel function decal for mahogany or 
walnut instruments for Models 17T201, 17T202, 17T2Il 

76821 Screw- # 10 x 13h" hex head screw to lock flexible straps 
for kinescope 

513322 

503327 

22,000 ohms. ± 10%, 1 watt (R193) 

27,000 ohms, ± 10%. % watt (R215) 
78795 
76440 

Transformer-Hi-voltage transformer (T111) 
Transformer-Horizontal oscillator transformer corn- 71984 

& 17T220 

Decal-Trade mark decal for Model I7T220 

78808 Sleeve-Polyethylene sleeve for insulating high voltage 
lead-on support rod 

513327 27,000 ohms, ± 10%, 1 watt (R218) 
pieta with adjustable cores (TI10) 73643 Spring-Channel marker escutcheon spring clip 

513333 33.000 ohms. ± 10%, 1 watt (R214) 
76982 
76984 

Transformer-Output transformer (T103) 
Transformer-Power transformer, 117 volts 60 cycle 

77012 Emblem-"RCA Victor- emblem for Models 17T202. 
17T211, 17T220 

76820 Spring-Formed spring for safety glass retainer* 

503339 

513339 

39,000 ohms. ± 10%, 1/2  watt (R106. R142) 

39,000 ohms, ± 10%, 1 watt (R132) 
77112 
76981 

(T109) 

Transformer-Ratio detector transformer (T102, C105) 
Transformer-Sound i-f transformer complete with 

75456 

74889 

Escutcheon-Channel marker escutcheon-gold 

Foot-Felt foot (4 req'd) for Models I7T200, 17T201 & 

77006 

30330 

Spring- Retaining spring for deflection yoke hood sup-
port rods 

Spring-Retaining spring for knobs 74963. 75484, 77265 
503347 47,000 ohms, ± 10%. 1/2  watt (R160) adjustable core (T101. C102, C103. R103) 17T202 72845 Spring-Retaining spring for knobs 76591. 76592, 77262 
504347 

512347 

47,000 ohms, ± 20%, 1/2  watt (RI44) 

47,000 ohms, ± 5%, 1 watt (R148) 

76978 
78979 

Transformer-Vertical output transformer (T108) 
Transformer-First pie. i-f transformer complete with 

adjustable cores (T104, CI16, 12117) 

76806 

74308 

Glass-Safety glass& 

Hinge-Cabinet door hinge (1 eat) for Model 17T220 

76837 Spring-Retaining spring for knobe 76593. 76594. 76595. 
76596, 76597. 76598. 77261, 77264. 77263 

513347 

503356 

47,000 ohms, ± 10%, 1 watt (R132) 

56,000 ohms, ± 10%, 1/2  watt (R146, R185, R204) 

76980 Transformer-Second, third or fourth pie i-f trans- 
former complete with adjustable core (T105. T106, 
T107) 

76595 Knob-Brightness control or vertical hold control knob 
-maroon-(outer) 

74936 

36580 

Spring-Suspension spring for kinescope socket lead. 

Spring-Suspension spring (coil) for ground braid 

512356 56,000 ohms. ± 8%. 1 watt (R178) 75449 Trap-FM trap complete with adjustable core and stud 76593 Knob-Channel *elector knob-maroon 72936 Stop-Cabinet door stop for Model 17T220 
(L203, C203) 

-(inner) 
503368 68.000 ohms, ± 10%. 1/2  watt (R219) 

75242 Trap-I-F trap (L200. L201, C200, C201) 76591 Knob-Fine tuning control knob-maroon-(outer) 
76813 Strap-Flexible steel strap to »cure kinescope 

513368 68,000 ohms, ± 10%, 1 watt (R192) 76983 Trap-4.5 MC trap (LI03, C128) 74963 Knob-Picture control. horizontal hold control or vol- 
76600 Strap-Ground strap (.005' z W soft copper strip) for 

Models 17T211 & 171'220 
513382 82,000 ohms, ± 10%, 1 watt (R191) 76616 Yoke-Deflection yoke complete with 8 contact male ume control and power switch knob-maroon-(inner) 

connector (LI09. L110, L111, L112, C181, P103, R208, 77003 Support-Cradle support for kinescope 
504410 100.000 ohms. ± 20%, 1/2  watt (R213) R209, R210) 76597 Knob-Tone control and phono switch knob-maroon-

(outer) 76836 Washer-Cellulos• washer-gold-for knobs 
513410 

30180 

100.000 ohms, ± 10%. 1 watt (R175) 

120.000 ohms. ± 5%, 1/2  watt (R143) 

SPEAKER ASSEMBLIES 

971636-1W 
76596 Knob-Brightness control or vertical hold control knob 

-beige-(outer) 

754.57 Washer-Felt washer-dark brown-between knob and 
channel marker escutcheon 

503415 

504415 

150,000 ohms, ± 10%. 1/2  watt (R174, R183, R187) 

150,000 ohms. :t- 20%. IA watt (R139) 

RL-10105 
76594 Knob-Channel selector knob-beige-(inner) 

75458 Washer-Felt washer-beige-between knob and chan-
nel marker escutcheon 

512415 150,000 ohms, ± 5%, 1 watt (RI95) (For Models 17T200, 17T201 & 17T202) 
76592 

75484 

Knob-Fine tuning control knob-beige-(outer) 

Knob-Picture control, horizontal hold control or vol-

77266 Washer-Felt washer-ebony-between knob and chan-
'riel marker escutcheon 

502418 180.000 ohms, ± 5%. 1/2 watt (R141) 
77000 Speaker-5" P.M. *pecker complete with cone and voice ume control and power switch knob-beige-(inner) 75500 Washer-Felt washer for cabinet back mounting screws 

502427 270,000 ohms, ± 5%. 1/2  watt (R177) coil (3.2 ohms) 

APPLY TO YOUR RCA DISTRIBUTOR FOR PRICES Or REPLACEMENT PARTS 
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Models 21T207, 21T207G 
"Crandall" Mahogany 

Model 21T208 "Lambert" 
Walnut, Mahogany 
"ffle 

Model 21T217 "Brookfield" 
Walnut, Mahogany 

Model 21T218 "Lansford" Model 21T227 "Lindale" 
Walnut, Mahogany, Blonde Walnut, Mahogany, Blonde 
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Model 21T228 "Brandon" Model 21T229 "Belgrove" 
Walnut, Mahogany, Maple Walnut, Mahogany, Limed Oak 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 227 square inches on a 21AP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 
All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
Picture I-F Carrier Frequency 25.50 mc. 
Sound I-F Carrier Frequency  21.00 mc. and 4.5 mc. 

POWER SUPPLY RATING 115 volts, 60 cycles, 190 watts 

AUDIO POWER OUTPUT RATING 40 watts max. 
VIDEO RESPONSE To 3.2 mc. 
SWEEP DEFLECTION...  Magnetic 

FOCUS ..   Magnetic 

LOUDSPEAKERS 

Models 21T207, 207G (971636-1) 5" PM Dynamic, 3.2 ohms 
Models 21T208, 217, 229 (971490-3) 8" PM Dynamic, 3.2 ohms 

Models 21T218, 227, 228 (92569-12) 12" PM Dynamic, 3.2 ohms 

WEIGHT AND DIMENSIONS (inches) 
Net Shipping 

Model Weight Weight Width Height Depth 
21T207 94 115  281/2 281/4 271/2 
21T207G .... 105   126 28% 281/4 . 28% 

21T208   . 94   115 251/8 243/4 251/8 
21T217   . 104 132 26  39% 25 1/8 
21T218..  112 144 27% 391/4 24 
21T227 .  130 162 27 1/2 401/8 27 1/8 
21T228.  132 164 27% 39% 26% 
21T229 139 173 271/2 40  263/8 

RECEIVER ANTENNA INPUT IMPEDANCE 

Choice: 300 ohms balanced or 72 ohms unbalanced. 

RCA TUBE COMPLEMENT 

Tube Used Function 

( 1) RCA 6CB6  R-F Amplifier 

( 2) RCA 6J6 .  R-F Oscillator and Mixer 

( 3) RCA 6CB6 1st Picture I-F Amplifier 

( 4) RCA 6CB6 2nd Picture I-F Amplifier 

( 5) RCA 6CB6   3rd Picture I-F Amplifier 

( 6) RCA 12AU7 . Picture 2nd Detector and Vert. Sync. Sep. 

( 7) RCA 6AG7 (6AC7, 6CL6) Video Amplifier 

( 8) RCA 6AU6   1st Sound I-F Amplifier 

( 9) RCA 6AU6  2nd Sound I-F Amplifier 

(10) RCA 6AL5   Ratio Detector 

(11) RCA 6AV6   1st Audio Amplifier 

(12) RCA 6K6GT  Audio Output 

(13) RCA 6AU6 AGC Amplifier 

(14) RCA 6SN7GT Horizontal Sync. Sep. and Sync. Output 

(15) RCA 6J5   Vertical Sweep Oscillator 

(18) RCA 6K6GT Vertical Sweep Output 

(17) RCA 6SN7GT . Horizontal Sweep Oscillator and Control 

(18) RCA 6BQ6GT   Horizontal Sweep Output 

(19) RUA 8W4GT  Damper 

(20) RCA 1B3-GT/8016   High Voltage Rectifier 

(21) RCA 21AP4 (21EP4) Kinescope 

(22) RCA 5U4G Rectifier 

(23) RCA 5Y3GT   Rectifier 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

(Continued) 

PICTURE INTERMEDIATE FREQUENCIES 

Picture Carrier Frequency 25.50 mc. 

Adjacent Channel Sound Trap   27.00 mc. 

SOUND INTERMEDIATE FREQUENCIES 

Sound Carrier Frequency 21.00 mc. 

Sound I.F. Frequency 4  5 mc. 

VIDEO RESPONSE To 3.2 mc. 

FOCUS  Magnetic 

SWEEP DEFLECTION Magnetic 

SCANNING Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY 15,750 cps 

VERTICAL SWEEP FREQUENCY 60 cps 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps 

OPERATING CONTROLS (Front Panel) 

Channel Selector 
Fine Tuning  Dual Control Knobs 

Picture 
Brightness    Dual Control Knobs 

Picture Horizontal Hold 
Picture Vertical Hold r    Dual Control Knobs 
Sound Volume and On-Off Switch 

TV Tone & Phono Switch r Dual Control Knobs 

NON-OPERATING CONTROLS (not including r-f and 

i-f adjustments) 

Picture Centering top chassis adjustment 
Width rear chassis adjustment 
Height rear chassis adjustment 

Horizontal Linearity . . . . rear chassis screwdriver 
Vertical Linearity rear chassis 
Horizontal Drive rear chassis screwdriver 

Horizontal Oscillator Frequency... rear chassis 
Horizontal Oscillator Waveform . . bottom chassis 

Horizontal Locking Range rear chassis 
Focus top chassis adjustment 
Ion Trap Magnet top chassis adjustment 
Deflection Coil top chassis wing nut adjustment 

AGC Control rear chassis adjustment 

Pin Cushion Correction Magnets (21T207G only) 
rear chassis adjustment 

adjustment 
adjustment 
adjustment 

adjustment 
adjustment 

adjustment 

HIGH VOLTAGE WARNING 

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS RE-

MOVED, INVOLVES A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. 

WORK ON THE RECEIVER SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS NOT 

THOROUGHLY FAMILIAR WITH THE PRECAUTIONS NECESSARY WHEN WORKING ON 

HIGH VOLTAGE EQUIPMENT. DO NOT OPERATE THE RECEIVER WITH THE HIGH 

VOLTAGE COMPARTMENT SHIELD REMOVED. 

KINESCOPE HANDLING PRECAUTIONS 

DO NOT REMOVE THE RECEIVER CHASSIS, INSTALL, REMOVE OR HANDLE THE 

KINESCOPE IN ANY MANNER UNLESS SHATTERPROOF GOGGLES ARE WORN. PEOPLE 

NOT SO EQUIPPED SHOULD BE KEPT AWAY WHILE HANDLING KINESCOPES. KEEP 

THE KINESCOPE AWAY FROM THE BODY WHILE HANDLING. 

The kinescope bulb encloses a high vacuum and, due to its large surface area, is subjected to considerable air pressure. 

For this reason, the kinescope must be handled with more care than ordinary receiving tubes. 

The large end of the kinsscope bulb— particularly that part at the rim of the viewing surface—must not be struck, 

scratched or subjected to more than moderate pressure at any time. During service if the tube sticks or fails to slip 

smoothly into its socket, or deflecting yoke, investigate and remove the cause of the trouble. Do not force the tube. 

Refer to the Receiver Installation section for detailed instructions on kinescope installation. All RCA replacement 

kinescopes are shipped in special cartons and should be left in the cartons until ready for installation in the receiver. 
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CHASSIS K CS 72A. Late 
The following adjustments are necessary when turning the 
receiver on for the first time. 

1. See that the TV-PH switch is in the "TV" position. 

2. Turn the receiver "ON" and advance the SOUND 
VOLUME control to approximately mid-position. 

3. Set the STATION SELECTOR 
to the desired channel. 

4. Adjust the FINE TUNING 
control for best pix and the 
SOUND OLUME control for 
suitable volume. 

5. Turn the BRIGHTNESS con-
trol fully counter-clockwise, then 
clockwise until a light pattern 
appears on the screen. 

6. Adjust the VERTICAL hold 
control until the pattern stops 
vertical movement. 

7. Adjust the HORIZONTAL 
hold control until a picture is 
obtained and centered. 

VERTICAL 
HOLD 

HORIZONTAL 
HOLD 

BRIGHTNESS ON - OFF SW. TV TONE 'CHANNEL 
& SOUND & PHONO NO 
VOLUME SWITCH 

CONTRAST STATION 
SELECTOR 

Figure 1—Receiver Operating Controls 

INSTALLATION 

UNPACKING. —These receivers are shipped complete in 
cardboard cartons. The kinescope is shipped in place in 
the receiver. 

Take the receiver out of the carton and remove all packing 
material. 

Make sure that all tubes are in place and are firmly seated 
in their sockets. 

Check to see that the kinescope high voltage lead clip 
is in place. 

Plug a power cord into the 115 volt a-c power source and 
into the receiver interlock receptacle. Turn the receiver power 
switch to the "on" position, the brightness control fully clock-
wise, and the picture control counter-clockwise. 

ION TRAP MAGNET ADJUSTMENT. — Set the ion trap 
magnet approximately in the position shown in Figure 2. 
Starting from this position immediately adjust the magnet by 
moving it forward or backward at the same time rotating it 
slightly around the neck of the kinescope for the brightest 
raster on the screen. Reduce the brightness control setting 
until the raster is slightly above average brilliance. Turn the 
focus control (shown in Figure 2) until the line structure of the 
raster is clearly visible. Readjust the ion trap magnet for 
maximum raster brilliance. The final touches of this adjust-
ment should be made with the brightness control at the 
maximum clockwise position with which good line focus can 
be maintained. 

CENTERING 
KOJUSTMENT 
LOCK SCREW 

FOCUS 
CONTROL 

ION TRAP 
MAGNET \_ 

O 

V  
GLUS MAGNET 

MOUNTING SCREW 

KINESCOPE 
SOCKET 1.0 • • • 60 

Figure 2— Yoke and Focus Magnet Adjustments 

FINE 
TUNING 

INSTRUCTIONS 

8. Adjust the CONTRAST and BRIGHTNESS controls for 

suitable picture contrast and brightness. 

9. In switching from,one channel to another, it may be 

necessary to repeat steps 4 and 8. 

10. When the set is turned on again after an idle period it 
should not be necessary to re-
peat the adjustment if the posi-
tions of the controls have not 
been changed. If any adjustment 
is necessary, step number 4 is 

generally sufficient. 

11. If the positions of the con-

trols have been changed, it may 
be necessary to repeat steps 2 

through 8. 

12. To use a record player, 

plug the record-player output 
cable into the PHONO jack on 
the rear apron, and set the 
TV-PH switch to "PH" 

DEFLECTION YOKE ADJUSTMENT. —If the lines of 
the raster are not horizontal or squared with the picture mask, 
rotate the deflection yoke until this condition is obtained. 
Tighten the yoke adjustment wing screw. 

PICTURE ADJUSTMENTS. —It will now be necessary to 
obtain a test pattern picture in order to make further adjust-
ments. Connect the antenna transmission line to the receiver. 

If the Horizontal Oscillator and AGC System are operating 
properly, it should be possible to sync the picture at this point. 
However, if the AGC control is misadjusted, and the receiver 
is overloading, it may be impossible to sync the picture. 

If the receiver is overloading, turn R149 on the rear apron 
(see Figure 3) counter-clockwise until the set operates nor-
mally and the picture can be synced. 

CHECK OF HORIZONTAL OSCILLATOR ALIGN-
MENT. —Turn the horizontal hold control to the extreme 
counter-clockwise position. The picture should remain in 
horizontal sync. Momentarily remove the signal by switching 
off channel then back. Normally the picture will be out of sync. 
Turn the control clockwise slowly. The number of diagonal 
black bars will be gradually reduced and when only 2 or 3 
bars sloping downward to tet At are obtained, the picture will 
pull into sync upon slight aado..onal clockwise rotation of the 
control. Pull-in should occur before the control has been 
turned 120 degrees from the extreme counter-clockwise posi-
tion. The picture should remain in sync for approximately 90 

R- F 
UNIT 

R173 
HE 
CONTROL 

Riel 
VERTICAL 
LINEARITY 
CONTROL 

Figure 3—Rear Chassis Adjustments 

RI49 
AGC 

CONTROL 

7110 L108 
HORIZONTAL HORIZONTAL 
OSCILLATOR LINEARITY 
FREQ. ADJ. CONTROL 

L106 

WIDTH 
C1619 CONTROL 

HORIZONTAL 
DRIVE 

degrees of additional clockwise rotation of the control. At the 
extreme clockwise position, the picture should remain in sync 
and should not show a black bar in the picture. 

If the receiver passes the above checks and the picture is 
normal and stable, the horizontal oscillator is properly 
aligned. Skip "Alignment of Horizontal Oscillator" and pro-
ceed with "Focus Magnet Adjustment." 

ALIGNMENT OF HORIZONTAL OSCILLATOR. — If in 
the above check the receiver failed to hold sync with the hold 
control at the extreme counter-clockwise position or failed to 
hold sync over 90 degrees of clockwise rotation of the control 
from the pull-in point, it will be necessary to make the follow-
ing adjustments. 

Horizontal Frequency Adjustment—Turn the horizontal 
hold control to the extreme clockwise position. Tune in a 
television station and adjust the T110 horizontal frequency 
adjustment at the rear of the chassis until the picture is just out 
of sync and the horizontal blanking appears as a vertical or 
diagonal black bar in the raster. Then turn the T110 core 
until the bar moves out of the picture leaving it in sync. 

Horizontal Locking Range Adjustment.— Set the hori-
zontal hold control to the full counter-clockwise position. 
Momentarily remove the signal by switching off channel then 
back. The picture may remain in sync. If so turn the T110 rear 
core slightly and momentarily switch off channel. Repeat until 
the picture falls out of sync with the diagonal lines sloping 
down to the left. Slowly turn the horizontal hold control 
clockwise and note the least number of diagonal bars obtained 
just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C161A 
slightly clockwise. If less than 2 bars are present, adjust C161A 
slightly counter-clockwise. Turn the horizontal hold control 
counter-clockwise, momentarily remove the signal and re-
check the number of bars present at the pull-in point. Repeat 
this procedure until 2 or 3 bars aré present. 

Repeat the adjustments under "Horizontal Frequency Ad-
justment" and "Horizontal Locking Range Adjustment" until 
the conditions specified under each are fulfilled. When the 
horizontal hold operates as outlined under "Check of Horizon-
tal Oscillator Alignment" the oscillator is properly adjusted. 

If it is impossible to sync the picture at this point and the 
AGC system is in proper adjustment it will be necessary to 
adjust the Horizontal Oscillator by the method outlined in the 
alignment procedure on page 11: For field purposes paragraph 
"B" under Horizontal Oscillator Waveform Adjustment may 
be omitted. 

FOCUS MAGNET ADJUSTMENT. —The focus magnet 
should he adjusted so that there is approximately three-eighths 
inch of space between the rear cardboard shell of the yoke 
and the flat of the front face of the focus magnet. This spacing 
gives best average focus over the face of the tube. 

The axis of the hole through the magnet should be parallel 
with the axis of the kinescope neck with the kinescope neck 
through the center of the opening. 

PIN-CUSHION CORRECTION.— Two pin-cushion correc-
tion magnets are employed to correct a small amount of 
pin-cushion of the raster due to the lens effect of the face of 
the kinescope. These magnets are mounted on small arms, 
one on each side of the kinescope as shown in Figure 2. The 
arms hinge in one plane on self tapping screws which act 
both as a hinge and an adjustment locking screw. When the 
magnets are swung towards the tube, maximum correction 
is obtained. Minimum correction is obtained when the arms 
are swung away from the tube. To adjust the magnets, loosen 
the two self tapping screws and position the magnets until 
the sides of the raster appear straight. Tighten the screws 
without shifting the position of the magnets. In some cases it 
may be necessary to twist or bend the magnet support arms to 
obtain the appearance of straight raster edges. 

CENTERING ADJUSTMENT. —No electrical centering 
controls are provided. Centering is accomplished by means 
of a separate plate on the focus magnet. The centering plates 
include a locking screw which must be loosened before cen-
tering. Up and down adjustment of the plate moves the picture 
side to side and sidewise adjustment moves the picture up 
and down. 

If a corner of the raster is shadowed, check the position of 
the ion trap magnet. Reposition the magnet within the range 
of maximum raster brightness to eliminate the shadow and 
recenter the picture by adjustment of the focus magnet plate. 
In no case should the magnet be adjusted to ca.use any loss 
of brightness since such operation may cause immediate or 
eventual damage to the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to 
eliminate a corner shadow. 

WIDTH, DRIVE AND HORIZONTAL LINEARITY 
ADJUSTMENTS.— Adjustment of the horizontal drive con-
trol affects the high voltage applied to the kinescope. In order 
to obtain the highest possible voltage hence the brightest and 
best focused picture, adjust horizontal drive trimmer C161B 
counter-clockwise until the picture begins to "wrinkle" in the 
middle then clockwise until the "wrinkle" disappears. 

Turn the horizontal linearity control L108 clockwise until 
the picture begins to "wrinkle" on the right and then counter-
clockwise until the "wrinkle" disappears and best linearity 
is obtained. 

Adjust the width control L106 to obtain correct picture width. 

A slight readjustment of these three controls may be neces-
sary to obtain the best linearity. 

Adjustments of the horizontal drive control affect horizontal 
oscillator hold and locking range. If the drive control was 
adjusted, recheck the oscillator alignment. 

HEIGHT AND VERTICAL LINEARITY ADJUST-
MENTS. — Adjust the height control (R173 on chassis rear 
apron) until the picture fills the mask vertically. Adjust 
vertical linearity (R181 on rear apron), until the test pattern 
is symmetrical from top to bottom. Adjustment of either control 
will require a readjustment of the other. Adjust centering to 
align the picture with the mask. 

FOCUS. — Adjust the focus magnet for maximum definition 
in the test pattern vertical "wedge" and best focus in the 
white areas of the pattern. 

Recheck the position of the ion trap magnet to make sure 
that maximum brightness is obtained. 

Check to see that the yoke thumbscrew and the focus 
magnet mounting screws are tight. 

STATION SELECTOR 
FINE TUNING 

TO REMOVE ESCUTCHEON, SLIDE 
SPRING CLIP TO LEFT 

— OSCILLATOR ADJUSTMENT 
 FOR CHANNEL NUMBER 

1111,,n, 

Figure 4— R-F Oscillain, Adjustments 

CHECK OF R-F OSCILLATOR ADJUSTMENTS. — 
Tune in all available stations to see if the receiver r-f oscillator 
is adjusted to the proper frequency on all channels. If adjust-
ments are required, these should be made by the method out-
lined in the alignment procedure on page 9. The adjustments 
for channels 2 through 12 are available from the front of the 
cabinet by removing the station selector escutcheon as shown 
in Figure 4. Adjustment for channel 13 is on top of the chassis. 

AGC THRESHOLD CONTROL. —The AGC threshold 
control R149 is adjusted at the factory and normally should 
not require readjustment in the field. 

To check the adjustment of the AGC Threshold Control, 
tune in a strong signal and sync the picture. Momentarily 
remove the signal by switching off channel and then back. If 
the picture reappears immediately, the receiver is not over-
loading due to improper setting of R149. If the picture requires 
an appreciable portion of a second to reappear, or bends 
excessively, R149 should be readjusted. 

ec
-u

 3
9
V
d
 A
l
 

V
D
1
1
1
3
W
V
 
d
O
 
N
O
I
1
V
1
1
0
d
1
1
0
D
 
O
l
O
V
U
 

© John 1. Rider 



Turn R149 fully counter-clockwise. The raster may be bent 

slightly. This should be disregarded. Turn R149 clockwise 

until there is a very, very slight bend or change of bend in 

the picture. Then turn R149 counter-clockwise just sufficiently 

to remove this bend or change of bend. 

If the signal is weak, the above method may not work as 

it may be impossible to get the picture to bend. In this case, 

turn R149 clockwise until the snow in the picture becomes 

more pronounced, then counter-clockwise until the best signal 

to noise ratio is obtained. 

The AGC control adjustment should be made on a strong 

signal if possible. If the control is set too far clockwise on a 

weak signal, then the receiver may overload when a strong 

signal is received. 

FM TRAP ADJUSTMENT. — In some instances inter-

ference may be encountered from a strong FM station signal. 
A trap is provided to eliminate this type of interference. To 

adjust the trap tune in the station on which the interference 

is observed and adjust the L203 core on top of the antenna 

matching transformer for minimum interference in the picture. 

CAUTION.—In some receivers, the FM trap L203 will tune 
down into channel 6 or even into channel 5. Needless to say, 

such an adjustment will cause greatly reduced sensitivity on 

these channels. If channels 5 or 6 are to be received, check 

L203 to make sure that it does not affect sensitivity on these 

two channels. 

Replace the cabinet back and connect the receiver antenna 

leads to the cabinet back. Make sure that the screws holding 

it are up tight, otherwise it may rattle or buzz when the 

receiver is operated at high volume. 

KINESCOPE SCREEN CLEANING. — The kinescope 

safety glass is held in place by four spring clips which may 

be removed from the back of the front panel. This permits 

removing the safety glass for cleaning without the necessity of 

removing the chassis and kinescope. 

CHASSIS REMOVAL. — To remove the chassis from the 

cabinet for repair or installation of a new kinescope, remove 

the control knobs, the cabinet back, unplug the speaker cable, 

the kinescope socket, the antenna cable, the yoke and high 

voltage cable. Take out the chassis bolts under the cabinet. 

Withdraw the chassis from the back of the cabinet. 

KINESCOPE HANDLING PRECAUTION. — Do not in-

stall, remove, or handle the kinescope in any manner, unless 

shatterproof goggles and heavy gloves are worn. People not 

so equipped should be kept away while handling the kine-

scope. Keep the kinescope away from the body while handling. 

REMOVAL OF KINESCOPE. — To remove the kinescope 

from the cabinet, loosen the two nuts and disengage the 

rods alongside the kinescope. Remove the screw which holds 

the yoke frame to the cabinet. Remove the kinescope, the 

yoke frame with yoke and focus magnet as an assembly. 

Handle this tube by the portion at the edge of the screen. 

Do not cover the glass bell of the tube with fingermarks as it 

will produce leakage paths which may interfere with recep-

tion. If this portion of the tube has inadvertently been handled, 

wipe it clean with a soft cloth moistened with "dry" carbon 

tetrachloride. 

INSTALLATION OF KINESCOPE. — Wipe the kinescope 

screen surface and front panel safety glass clean of all dust 
and fingermarks with a soft cloth moistened with " Windex" 

or similar cleaning agent. 

Replace the kinescope and chassis by reversal of the 

removing process. The kinescope should be installed so that 

the high voltage contact is to the right when looking at it from 

the rear of the cabinet. The magnet of the ion trap magnet 

should be to the left. 

CABINET ANTENNA. — A cabinet antenna is provided in 

some receiver models and the leads are brought out near the 

antenna terminal board. The cabinet antenna may be 

employed in place of the outdoor antenna in areas where 

the signals are strong and no reflections are experienced. 

ANTENNAS. — The finest television receiver built may be 

said to be only as good as the antenna design and installa-

tion. It is therefore important to select the proper antenna to 

suit the particular local conditions, to install it properly and 

orient it correctly. 

If two or more stations are available and the two stations 

are in different directions, it may be possible to make a com-

promise orientation which will provide a satisfactory signal 

on all such channels. 

If it is impossible to obtain satisfactory results on one or 

more channels, it may become necessary either to provide 

means for turning the antenna when switching channels or to 

install a separate antenna for one or more channels and to 

switch antennas when switching channels. 

In some cases, the antenna should not be installed perma-

nently until the quality of the picture reception has been 

observed on a television receiver. A temporary .transmission 

line can be run between receiver and the antenna, allowing 

sufficient slack to permit moving the antenna. Then, with a 

telephone system connecting an observer at the receiver and 

an assistant at the antenna, the antenna can be positioned 

to give the most satisfactory results on the received signal. 

A shift of direction or a few feet in antenna position may 

effect a tremendous difference in picture reception. 

REFLECTIONS. — Multiple images sometimes known as 

echoes or ghosts, are caused by the signal arriving at the 

antenna by two or more routes. The second or subsequent 

image occurs when a signal arrives at the antenna after 

being reflected off a building, a hill or other object. In severe 

cases of reflections, even the sound may be distorted. In less 

severe cases, reflections may occur that are not noticeable 

as reflections but that will instead cause a loss of definition 

in the picture. 

Under certain extremely unusual conditions, it may be pos-

sible to rotate or position the antenna so that it receives the 

cleanest picture over a reflected path. If such is the case, the 

antenna should be so positioned. However, such a position 

may give variable results as the nature of reflecting surfaces 

may vary with weather conditions. Wet surfaces have been 

known to have different reflecting characteristics than dry 

surfaces. 

Depending upon the circumstances, it may be possible to 

eliminate the reflections by rotating the antenna or by moving 

it to a new location. In extreme cases, it may be impossib1e 

to eliminate the reflection. 

INTERFERENCE. — Auto ignition, street cars, electrical 

machinery and diathermy apparatus may cause interference 

which spoils the picture. Whenever possible, the antenna 

location should be removed as far as possible from high-

ways, hospitals, doctors' offices and similar sources of inter-

ference. In mounting the antenna, care must be taken to 

keep the antenna rods at least 1/4 wave length (at least 6 

feet) away from other antennas, metal roofs, gutters or other 

metal objects. 

Short-wave radio transmitting and receiving equipment 

may cause interference in the picture in the form of moving 

ripples. In some instances it may be possible to eliminate 

the interference by the use of a trap in the antenna transmis-

sion line. However, if the interfering signal is on the same 

frequency as the television station, a trap will provide no 

improvement. 

WEAK PICTURE. — When the installation is near the limit 

of the area served by the transmitting station, the picture 

may be speckled, having a "snow" effect, and may not hold 

steady on the screen. This condition is due to lack of signal 

strength from the transmitter. 

RECEIVER LOCATION. — The owner should be advised 

of the importance of placing the receiver in the proper loca-

tion in the room. 

The location should be chosen -

- Away from bright windows and so that no bright light 

will fall directly on the screen. (Some illumination in 

the room is desirable, however.) 

— To give easy access for operation and comfortable 

viewing. 

—To permit convenient connection to the antenna. 

—Convenient to an electrical outlet. 

— To allow adequate ventilation. 
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AU GNMENT PROCEDURE 

TEST EQUIPMENT.-To properly service the television 
chassis of this receiver, it is recommended that the following 
test equipment be available: 

R-F Sweep Generator meeting the following requirements: 

(a) Frequency Ranges 
20 to 30 mc., 1 mc. and 10 mc. sweep width 

50 to 90 mc., 10 mc. sweep width 
170 to 225 mc., 10 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 

(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 

Cathode-Ray Oscilloscope.-For alignment purposes, the 
oscilloscope employed must have excellent low frequency and 
phase response, and should be capable of passing a 60-cycle 
square wave without appreciable distortion. 

For video and sync waveform observations, the oscilloscope 
must have excellent frequency and phase response from 10 
cycles to at least two megacycles in all positions of the gain 
control. 

Signal Generator to provide the following frequencies with 
crystal accuracy. 

(a) Intermediate frequencies 
22.25 and 25.5 mc. cony, and first pix i-f trans. 

22.75 mc. second picture i-f transformer 
24.25 mc. fourth picture i-f transformer 
25.5 mc. third picture i-f transformer 
25.50 mc. picture carrier 
27.00 mc. adjacent channel sound trap 

(b) Radio frequencies 

Picture Sound 

Channel Carrier Carrier 
Number Freq. Mc. Freq. Mc. 

2  55.25   59.75 
3 61.25 65.75 
4 67.25  71.75 
5 77.25 81.75 
6 83.25    87.75 

7 175.25 179.75 
8 181.25 185.75 

9   187.25  191.75 
10 193.25 197.75 

11   199.25 203.75 
12 205.25   209.75 
13 211.25 215.75 

(c) Output of these ranges should be adjustable and at 
least .1 volt maximum. 

Heterodyne Frequency Meter with crystal calibrator 
which covers the frequency range from 80 mc. to 109 mc. and 
from 200 mc. to 237 mc. 

Electronic Voltmeter of Junior or Senior "VoltOhmyst" 
type and a high voltage multiplier probe for use with this 
meter to permit m asurements up to 15 kv. 

Service Precautions.-If possible, the chassis should be 
serviced without the kinescope. However, if it is necessary to 
view the raster during servicing, it would be a great con-
venience to have a bench mounted kinescope and speaker 
complete with a set of extension cables. 

CAUTION: Do not short the kinescope second anode lead. 
Its short circuit current presents a considerable overload on 
the high voltage rectifier V117. 

Adjustments Required.-Normally, only the r-f oscillator 
and mixer lines will require the attention of the service 
technician. All other circuits are either broad or very stable 
and hence will seldom require readjustment. 

ORDER OF ALIGNMENT.-When a complete receiver 
alignment is necessary, it can be most conveniently performed 
in the following order: 

72A L ate 

(1) R-F unit ( 6) Sound i-f alignment 

(2) Picture i-f transformers ( 7) 4.5 Mc Trap Adjustinent 

(3) Picture i-f trap ( 8) Check of overall response 

(4) Sweep of picture i-f ( 9) AGC control adjustment 

(5) Ratio detector (10) Horizontal oscillator 
alignment alignment 

R-F UNIT ALIGNMENT.-Disconnect the co-ax link 
from terminal 2 of the r-f unit terminal board and connect a 
39 ohm composition resistor between lugs 1 and 2. 

Detune Ti by backing the core all the way out of the coil. 

Back the L44 core all the way out. Back the L203 core all 
the way out. 

In order to align the r-f tuner, it will first be necessary to 
set the channel-13 oscillator to frequency. The shield over the 
bottom of the r-f unit must be in place when making any 
adjustments. 

The oscillator may be aligned by adjusting it to beat with 
a crystal-calibrated heterodyne frequency meter. Couple the 
meter probe loosely to the receiver oscillator. 

Set the channel selector switch to 13. 

Adjust the heterodyne frequency meter to the correct fre-
quency (236.75 mc). 

Set the fine tuning control 30 degrees clockwise from the 
mechanical center of its range. 

Adjust Cl for an audible beat on the heterodyne frequency 
meter. 

Now that the channel-13 oscillator is set to frequency, we 
may proceed with the r-f alignment. 

Turn the AGC control fully clockwise. 

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to terminal 3 of the 
r-f unit. Adjust the bias box potentiometer to produce -3.5 
volts of bias at the r-f unit terminal board. 

Connect the oscilloscope to the test point TPI on top of 
the r-f unit. 

Connect the r-f sweep oscillator to the receiver antenna 
terminals. The method of connection depends upon the output 
impedance of the sweep. The P300 connections for 300-ohm 
balanced or 72-ohm single-ended input are shown in the 
circuit schematic diagram. If the sweep oscillator has a 
50-ohm or 72-ohm single-ended output, 300-ohm balanced 
output can be obtained by connecting as shown in Figure 9. 

Connect the signal generator loosely to the receiver antenna 
terminals. 

Set the receiver channel switch to channel 8. 

Set the sweep oscillator to cover channel 8. 

Insert markers of channel 8 picture carrier and sound car-
rier, 181.25 mc. and 185.75 mc. 

Adjust C9, C11, C16 and C22 for approximately correct 
curve shape, frequency, and band width as shown in Figure 11. 

The correct adjustment of C22 is indicated by maximum 
amplitude of the curve midway between the markers. C16 
tunes the r-f amplifier plate circuit and affects the frequency 
of the curve most noticeably. C9 tunes the converter grid cir-
cuit and affects the tilt of the curve most noticeably (assuming 
that C22 has been properly adjusted). C11 is the coupling ad-
justment and hence primarily affects the response band width. 

Set the receiver channel switch to channel 6. 

Adjust the heterodyne frequency meter to the correct fre-
quency (108.75 mc.). 

Set the fine tuning control 30 degrees clockwise from the 
mechanical center of its range. 

Adjust L5 for an audible beat on the heterodyne frequency 
meter. 
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ALIGNMENT PROCEDURE 
Set the sweep generator to channel 6. 

From the signal generator, insert channel 6 sound and 
picture carrier markers, 83.25 mc. and 87.75 mc. 

Adjust L42, L45 and L49 for proper response as shown in 
Figure 12. 

L42 is adjusted to give maximum amplitude of the curve 
between the markers. L45 primarily affects the tilt of the curve. 
L49 primarily affects the frequency of response. 

Connect the "VoltOhmyst" to the r-f unit test point TP1. 

Adjust C7 for -3.0 volts at the test point. 

Retouch L42, L45 and L49 for proper response if necessary. 
If necessary, retouch C11 for proper band width on channel 6. 
Continue these retouching adjustments until proper response 
is obtained and -3.0 volts of oscillator injection are present 
at the test point, TP1. 

Set the receiver channel selector switch to channel 8 and 
readjust Cl for proper oscillator frequency. 

Set the sweep oscillator and signal generator to channel 8. 

Readjust C9, C16 and C22 for correct curve shape, fre-
quency and band width. Readjust C11 only if necessary. 

Switch the receiver, the sweep oscillator and signal gen-
erator to channel 13. 

Adjust L52 for maximum amplitude of the curve midway 
between markers and then overshoot the adjustment by turn-
ing the slug in the same direction from the initial setting a 
little more than the amount of turning required to reach maxi-
mum amplitude of response. 

Adjust C22 for maximum amplitude of response. 

Turn off the sweep generator. Adjust the L43 core for correct 
channe113 oscillator frequency, then overshoot the adjustment 
by turning the slug a little more in the same direction from 
the initial setting. Reset the oscillator to proper frequency by 
adjustment of Cl. 

Turn the sweep oscillator back on. 

Check the response of channels 7 through 13 by switching 
the receiver channel switch, sweep oscillator and marker 
oscillator to each of these channels and observing the 
response and oscillator injection obtained. See Figure 11 for 
typical response curves. It should be found that all these 
channels have the proper shaped response with the markers 
above 80',¡ response. 

If the markers do not fall within this requirement, switch to 
channel 8 and readjust C9, C11, C16 and C22 as necessary. 
If C22 required adjustment, the adjustment should be overshot 
a small amount and corrected by adjustment of L52 to give 
maximum amplitude of response between the sound and pic-
ture carrier markers. The antenna circuit (L52, C22) is broad 
so that tracking is not particularly critical. 

If the valley in the top of the selectivity curves for the high 
channels is deeper than normal, the curve can be flattened 
somewhat by decreasing the inductance of L44 by turning the 
core stud in. Be sure to check for undesirable resonant suck-
outs on channels 7 and 8 if this is done. 

Turn the sweep oscillator off and check the receiver channel 
8 r-f oscillator frequency. If the oscillator is off frequency 
overshoot the adjustment of CI and correct by adjusting L43. 

Turn the receiver channel selector switch to channel 6. 
Adjust L5 for correct oscillator frequency. 

Turn the sweep oscillator on and to channel 6 and observe 
the response curve. If necessary readjust L42, L45 and L49. 
It should not be necessary to touch Cll. 

Check the oscillator injection voltage at the test point TP1. 
If necessary adjust C7 to give -3 volts injection. If C7 is 
adjusted, switch to channel 8, and readjust C9 for proper 
curve shape, then recheck channel 6. 

Switch the receiver through channel 6 down through 
channel 2 and check for normal response curve shapes and 
oscillator injection voltage. 

Likewise check channels 7 through 13, stopping on 13 for 
the next step. 

With the receiver on channel 13, check the receiver oscilla-
tor frequency. Correct by adjustment of Cl if necessary. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the heterodyne frequency meter to each 
channel and adjusting the appropriate oscillator trimmer to 
obtain a beat on the freq. meter. It should be possible to adjust 
the oscillator to the correct frequency on all channels with the 
fine tuning control 30 degrees clockwise from the mechanical 
center of its range. 

Picture Sound Receiver Channel 
Channel Carrier Carrier R-F Osc. Oscillator 
Number Freq. Mc. Freq. Mc. Freq. Mc. Adjustment 

2  55.25  59.75 80.750  
3 
4 
5 
6 

Ll 
  61.25  65.75 86.750 L2 
  67.25  71.75 92.750 L3 
  77.25  81.75 102.750 L4-
  83.25  87.75 108.750 L5 
  175.25  179.75 200.750 L6 
8 181.25  185.75 206.750 . L7 
9  187.25  191.75 212.750  L8 
10  193.25  197.75 218.750 L9 
11   199.25 203.75 224.750 Ll 0 
12 205.25 209.75 230.750  L11 
13 211.25 215.75 236.750 Cl 

Switch to channel 8 and observe the response. 

Adjust Ti clockwise while watching the change in response. 
When Ti is properly adjusted, the selectivity curve will be 
slightly wider with a slightly deeper valley in its top. 

Switch through all channels and observe response, oscilla-
tor injection and r-f oscillator frequency. Minor touch-ups of 
adjustments may be made at this time. However, if C7 or C9 
are changed appreciably, then a recheck of the oscillator 
frequency on all channels should be made. 

Reconnect the link from T101 to terminal 2 of the r-f unit 
terminal board. 

Since Ti was adjusted during the r-f unit alignment it will 
be necessary to sweep the overall i-f response. 

R-F UNIT TUBE CHANGES.-Since most of the circuits 
are low capacitance circuits the r-f unit may require readjust-
ments when the tubes are changed. 

If the 6CB6 r-f amplifier tube is changed, it may be neces-
sary to readjust C16 and C22. 

If the 616 oscillator and mixer tube is changed, then more 
extensive adjustments are required. 

For good conversion efficiency, the oscillator injection to a 
triode mixer must be held reasonably close to the optimum 
value. Although there is some latitude in this level, it is nearly 
expended in the normal variation in injection from channel 
to channel. Consequently, the adjustment of C7 is limited pri-
marily to establishing the conditions for good conversion. 
Since changes in oscillator injection affect conversion gain, it 
also affects the input capacity of the mixer, thus also affecting 
tracking of the mixer grid circuit. These tube variations with 
their consequent effect on circuit alignment thereby require 
readjustment of the r-f unit if maximum conversion efficiency 
is to be retained after the 616 tube is changed. It may be 
possible, however, to try several 616 tubes and select one 
which gives satisfactory performance without realignment. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-
Connect the "VoltOhmyst" to the junction of R142 and R143. 

Turn the AGC control fully clockwise. 

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction 11142 
and R143. Adjust the potentiometer for -5.0 volts indication 
on the "VoltOhmyst". 

Set the channel switch to channel number 9, 10 or 11. 

Connect the "VoltOhmyst" to pin 4 of V110 (pin 2 if 6CL6 is 
used) and to ground. 

Connect the output of the signal generator to the mixer grid 
test point TP2 in series with a 1500 mmf ceramic capacitor. 

Connect a separate -5 volt bias supply to TP1 with the 
positive terminal to ground. 

Set the generator to each of the following frequencies and 
with a thin fiber screwdriver tune the specified adjustment 
for maximum indication on the "VoltOhmyst". In each in-
stance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

ALIGNMENT PROCEDURE 
Adjust the signal generator output to give 3 volts on the 

"VoltOhmyst" as the final adjustment is made. 
(1) 24.25 mc.-T107 (3) 22.75 mc.-T105 
(2) 25.5 mc.-T106 

PICTURE I -F TRAP ADJUSTMENT.-With the same 
connections as above, tune the generator to 27.00 mc. and 
adjust the T104 top core for minimum d-c on the "VoltOhmyst". 
Set the generator output so that this minimum is about 3 volts 
when final adjustment is made. If necessary, the i-f bias may 
be reduced in order to obtain the 3 volt reading on the 
"VoltOhmyst". 

SWEEP ALIGNMENT OF PIX I-F.-To align Tl and 
T104, connect the sweep generator to the mixer grid test point 
TP2. In series with a 1500 mmf ceramic capacitor use the 
shortest leads possible, with not more than one inch of 
unshielded lead at the end of the sweep cable. Connect the 
sweep ground lead to the r-f unit outer shield. 
Connect a separate -5.0 volt bias supply to TP1 with the 

positive terminal connected to ground and by-pass TP1 to 
ground with a 1500 mmf. ceramic capacitor. 

Set the channel selector switch between channels 2 and 13. 
Clip 330 ohm resistors across terminals A and B of T106 

and T107. 
Preset C115 to minimum capacity. 
Adjust the bias box potentiometer to obtain - 5.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R142 
and R143. Leave the AGC control fully clockwise. 
Connect a 180 ohm composition resistor from pin 5 of V106 

to terminal A of T105. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 
Couple the signal generator loosely to the diode probe in 

order to obtain markers. 
Adjust Ti (top) and T104 (bottom) for maximum gain and 

with 25.5 mc. at 70' of maximum response. 
Set the sweep output to give 0.3 volt peak-to-peak on the 

oscilloscope when making the final touch on the above 
adjustment. 

Adjust C115 until 22.25 mc. is at 70' ; response with respect 
to the low frequency shoulder of the curve as shown in 
Figure 12. 

Disconnect the diode probe, the 190 ohm and two 330 
ohm resistors. 
Connect the oscilloscope to pin 4 (pin 2 if 6C1:6 is used) of 

V110 socket. 
Leave the sweep generator connected to the mixer grid 

test point TP2 with the shortest leads possible. 

Adjiist the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T105, T106 and T107 to obtain the response shown 
in Figure 13. 

It is especially important that the 22.4 mc. marker should 
fall at 55% on the overall i-f response curve. If the marker 
should fall appreciably higher than 55%, trouble may be 
experienced with sound in the picture. If the marker should 
fall appreciably below 55% response, the sound sensitivity 
may be reduced and may cause the sound to be noisy in 
weak signal areas. 

RATIO DETECTOR ALIGNMENT.-Set the signal gen-
erator at 4.5 mc. and connect it to the first sound i-f grid, 
pin 1 of V101. 
As an alternate source of signal, the RCA WR39B or 

WR39C calibrator may be employed. In such a case, connect 
the calibrator to the grid of the third pix i-f amplifier, pin 
1 of V108. 

Set the frequency of the calibrator to 25.50 mc. (pix 
carrier) and modulate with 4.5 mc. crystal. The 4.5 mc. 
signal will be picked off at L102 and amplified through the 
sound i-f amplifier. 

Connect the "VoltOhmyst" to pin 2 of V103. 
Tune the ratio detector primary, T102 top core for maximum 

d-c output on the "VoltOhmyst". Adjust the signal level from 
the signal generator for 6 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 

Connect the "VoltOhmyst" to the junction of R106 and C108. 

Tune the ratio detector secondary T102 bottom core for zero 
d-c on the "VoltOhmyst". 

Repeat adjustments of T102 top for maximum d-c at pin 2 
of V103 and T102 bottom for zero d-c at the junction of R106 
and C108. Make the final adjustments with the signal input 
level adjusted to produce 6 volts d-c on the "VoltOhmyst" at 
pin 2 of V103. 

SOUND I-F ALIGNMENT.-Connect the signal genera-
tor to the first sound i-f amplifier grid, pin 1 of V101. 

As an alternate source of signal, the RCA WR39B or 
WR39C calibrator may be employed as above. 

Connect the "VoltOhmyst" to pin 2 of V103. 

Tune the T101 top core for maximum d-c on the "Volt-
Ohmyst". 
The output from the signal generator should be set to 

produce approximately 6.0 volts on the "VoltOhmyst" when 
the final touches on the above adjustment are made. 

4.5 MC. TRAP ADJUSTMENT.-Connect the signal 
generator in series with a 1,000 ohm resistor to pin 2 of V109. 
Set the generator to 4.5 mc. and modulate it 30', with 400 
cycles. Set the output to approximately 0.5 volts. 

Short the third pix i-f grid to ground, pin 1, V108, to 
prevent noise from masking the output indication. 

Connect the crystal diode probe of an oscilloscope to the 
plate of the video amplifier, pin 8 (pin 6 if 6CL6 is used) of V110. 

Adjust the core of L103 for minimum output on the oscillo-
scope. 
Remove the short from pin 1, V108 to ground. 
As an alternate method, this step may be omitted at this 

point in the alignment procedure and the adjustment made 
"on the air" after the alignment is completed. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is present in the picture, when 
the fine tuning control is set for proper oscillator-frequency, 
then L103 requires no adjustment. If a 4.5 mc. beat is present, 
turn the fine tuning control slightly clockwise so as to exagger-
ate the beat and then adjust L103 for minimum beat. 

CHECK OF OVERALL RESPONSE.-If desired, the 
overall response of the receiver can be checked on each 
channel. 
Connect the r-f sweep generator to the receiver antenna 

input terminals. If necessary, employ one of the pads shown 
in Figure 9 to match the sweep output cable to the r-f unit. 
Connect the signal generator loosely to the first pix i-f 

amplifier grid. 

Adjust the bias potentiometer to obtain - 5.0 volts of bias 
as measured by a "VoltOhmyst" at the junction of R142 
and R143. 
Connect the oscilloscope to pin. 4 (pin 2 if 6CL6 is used) 

of V110. 

Check the response of channels 2 through 13 by switching 
the receiver channel switch and sweep oscillator to each of 
these channels and, observing the response obtained. On 
each channel, adjust the output of the sweep generator to 
obtain 3.0 volts peak-to-peak on the oscilloscope. 

I-F markers at 22.4 mc., 24.75 mc. and 25.5 mc. should be 
provided by the signal generator. 

The response obtained in this manner should be very similar 
to that shown in Figure 13. 

Some curves may show a 107, sag in the top between 
22.75 mc. and 24.75 mc. while others may show a 10 71,3 peak 
in this region. This may be considered normal. 

If the picture carrier is consistently high or low on all 
channels, T106 may be adjusted slightly. Do not adjust T105. 

AGC CONTROL ADJUSTMENT. -Disconnect all test 
equipment except the oscilloscope which should be connected 
to pin 8 (pin 6 if 6CL6 is used) of V110. 

Connect an antenna to the receiver antenna terminals. 

Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscilloscope to see 
the video waveform. 

Turn the AGC control clockwise until the tips of sync begin 
to be compressed, then counter-clockwise until no compression 
is 'obtained. 
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CHASSIS KCS72A, Late 

ALIGNMENT TABLE 
THE DETAILED ALIGNMENT PROCEDURE BEGINNING ON PAGE eSHOULD BE READ BEFORE ALIGNMENT BY USE OF THE TABLE 

ALIGNMENT PROCEDURE IS ATTEMPTED 

HORIZONTAL OSCILLATOR ADJUSTMENT.-Nor- Repeat until the picture falls out of sync with the diagonal lines 
molly the adjustment of the horizontal oscillator is not con- sloping down to the left. Slowly turn the horizontal hold control 

to be a of the alignment procedure, but since the clockwise and note the least number of diagonal bars 

STEP. 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

HET. 
METER 
FREQ. 
MC. 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 

TO 
sidered part 
oscillator waveform adjustment may require the use of an obtained just before the picture pulls into sync. 

in the field. The 
R-F UNIT ALIGNMENT 

oscilloscope, it can not be done conveniently 
waveform adjustment is made at the factory and normally 
should not require readjustment in the field. However, the If more than 3 bars are present just before the picture pulls 

wavei.orm adjustment should be checked whenever the re- into sync, adjust the horizontal locking range trimmer C161A slightly clockwise. If less than 2 bars are present, adjust 

1 Disconnect the co-ax link from terminal 2 of the r- f unit terminal board and connect a 39 ohm composition resistor 

Ti by backing the core all the way out of the coil. Back the L44 core all the way out. Back the L203 core all the way tuner, it will first be necessary to set the channel 13 oscillator to frequency. The shield over the bottom of the r- f unit 
any adjustments. 

between lugs 1 and 2. Detune 
out. In order to align the r -f 

must be in place when making 

ceiver is aligned or whenever the horizontal oscillator opera- C161A slightly counter-clockwise. Turn the horizontal hold 
tion is improper. control counter-clockwise, momentarily remove the signal and 

recheck the number of bars present at the pull-in point, 
Horizontal Frequency Adjustment.-Tune in a station Repeat this procedure until 2 or 3 bars are present. 

2 Not used Not used Loosely coupled 
to r- f oscillator 

236.75 
MC. 

Not used Fine tuning 30 de- 
greets clockwise from 
mechanical center of 
its range. Receiver on 
channel 13. 

Cl foranaudiblebeat 
on het freq. meter 

Fig. 7 

and sync the picture. If the picture cannot be synchronized 
with the horizontal hold control R17013, then adjust the T110 
frequency core on the rear apron" until the picture will Turn the horizontal hold control to the maximum clockwise 
synchronize. If the picture still will not sync, turn the T110 position. Adjust the T110 frequency core so that the diagonal 

the out of the coil bar sloping down to the right appears on the screen and then 

3 Connect "Volt- 
Ohmyst" to ter- 
ininal 3 of the 
r-f unit terminal 
board 

Turn AGC control 
fully clockwise. Con- 
nect bias box to ter- 
minal 3 of r-f unit 
term, board 

Adjust the bias box 
potentiometer for 
-3.5 volts. 

waveform adjustment core (under chassis) 
several turns from its original position and readjust the T110 reverse the direction of adjustment so that bar just moves to 
frequency core until the picture is synchronized. the left side of the screen leaving the picture in synchronization. 

Examine the width and linearity of the picture. If picture SENSITIVITY CHECK.- A comparative sensitivity check 

width or linearity is incorrect, adjust the horizontal drive can be made by operating the receiver on a weak signal from television station and comparing the picture and sound 

4 Antenna 
terminal 
(loosely) 

181.25 
18535 

Antenna 
terminals 
(see text for 
preeaution) 

Sweep- 
ing 

channel 
8 

Not used - Not used Rec on chan. 8. Connect 
Adjust C9, C11, C16 and 
shape, frequency and 
adjusted to give max, 
markers. C9 affects tilt 
frequency of response. 
eponse band width. 

oscilloscope to TPI. 
C22 for correct curve 
band width. C22 is 
amplitude between 
and C16 affects the 
C11 affects the re-

Fig. 7 
Fig. 8 

control C161B, the width control L106 and the linearity control a 
L108 until the picture is correct. obtained to that obtained on other receivers under the same con dions. 

5 Not used Not used Not used Loosely coupled 
to r- f oscillator 

108.75 " Rec. on channel 6 I L5 for audible beat 
on het. freq. meter. 

Fig. 8 

Horizontal Oscillator Waveform Adjustment.- The 
horizontal oscillator waveform may be adjusted by either of This weak signal can be obtained by connecting the shop 

two methods. The method outlined in paragraph A below may antenna to the receiver through a ladder type attenuator pad. 
be employed in the field when an oscilloscope is not available. The number of stages in the pad depends upon the signal the A sufficient number of 

... 
6 Antenna 

terminal 
(loosely) 

83.25 
87.75 

Antenna 
terminals 
(see text for 
precaution) 

Channel 
6 

Not used - Rec, on chan. 6. Adjust 
proper response. L42 is 
amplitude between markers. 
affects tilt and L49 prim arily 
response. If necessary, 
proper width. 

L42, L45 and L49 for 
adjusted to give max. 

L45 primarily 
affects freq. of 

retouch C11 for 

Fig. 12 

The service shop method outlined in paragraph B below strength available at antenna. 
requires the use of an oscilloscope, stages should be inserted so that a somewhat less than normal 

contrast picture is obtained when the picture control is at the 
maximum clockwise position. Only carbon type resistors should 

7 Not used - Not used - Not used - Connect "Volt- 
Ohmyst" to r-f 
unit test point 
TP1 

Rec. on channel 6 Adjust 07 for -3.0 
volts at the test point 

Fig. 7 
Fig. 9 

A.-Turn the horizontal hold control completely clockwise. be used to construct the pad. 
both T110 and be 8 Repeat above steps un il the specified conditions are obtained. 

Place adjustment tools on cores of prepared 
to make simultaneous adjustments while watching the picture 

the First, turn the T110 frequency core (on the rear RESPONSE CURVES.-The response curves shown on 
9 Not used Not used - Loosely coupled 

to r-f oscillator 
206.75 Rec. on chan. 8 Cl for audible beat 

. on het freq. meter 
Fig. 7 

on screen. 
apron) until the picture falls out of sync and three or four page 14 and referred to throughout the alignment procedure 
diagonal black bars sloping down to the right appear on the were taken from a production set. Although these curves are 
screen. Then, turn the waveform adjustment core (under the typical, some variations can be expected. 

the fre- 

10 Antenna 
terminal 
(loosely) 

181.25 
185.75 

Antenna 
terminals 
(see te•-• for 
precaution) 

Sweep- 
ing 

channel 
8 

Not used - Not used Rec. on chan. 8. Readjust 
for correct curve shape, 
width. Readjust C11 

C9, C16 and C22 
frequency and band 

only if necessary. 

Fig. 7 
Fig. 12 

(8) 

chassis) into the coil while at the same time adjusting 
: quency core so as to maintain three or four diagonal black 
bars on the screen. Continue this procedure until the oscillator The response curves are shown in the classical manner of 
begins to motorboat, then turn the waveform adjustment core presentation, that is with "response up" and low frequency to 
out until the motorboating just stops. As a check, turn the T110 the left. The manner in which they will be seen in a given test set-up will depend upon the characteristics of the oscilloscope 

11 • 211.25 
215.75 

Sweep- 
ing 

channel 
13 

Not used - Not used Rec. an chan. 13. Adjuet 
tude between markers, 
more than required to 
Adjust C22 to regain 
response. 

L52 for max. ampli- 
overshoot a little 

reach max. response. 
max. amplitude of 

Fig. 7 
Fig. 12 
(13) 

frequency core until the picture is synchronized then reverse 
the direction of rotation of the core until the picture falls out and the sweep generator. The curves may be seen inverted 
of sync with the diagonal bars sloping down to the right. and/or switched from left to right depending on the deflec-

tion polarity of the oscilloscope and the phasing of the 

12 • 215.75 Not used - Loosely coupled 
to r-f oscillator 

236.75 Receiver on chan. 13. 
channel 13 ose. freq. 
the oso. to proper freq. 

Adjust L43 for correct 
then overshoot. Reset 
by adjustment of Cl. 

Fig. 7 
Fig. 8 

Continue to turn the frequency core in the same direction. No 
more than three or four bars should appear on the screen, sweep generator. 
Instead, the horizontal oscillator should begin the motorboat. 
Retouch the adjustment of the T110 waveform adjustment core NOTE ON R-F UNIT ALIGNMENT.-Because of the 

13 • 205.25 
209.75 

Antenna 
terminals 

channel 
12 

Not used - Connect " Volt- 
Ohmyst" to r-f 
unit test point 
TP1 

Rec. on chan. 12 Check to see that re- 
sponse is correct and 
-3.0 volts of ono. in-
jection is present 

Fig. 8 
Fig. 12 

if necessary until this condition is obtained, frequency spectrum involved and the nature of the device, 
many of the r-f unit leads and components are critical in some 

Even the power supply leads form loops which couple 
14 • 199.25 

203.75 

(see text for 
precaution) channel 

11 
" - Rec. on chan. 11 

, 
Fig. 12 
(11) 

B.-Connect the low capacity probe of an oscilloscope to respects. 
terminal C of T110. Turn the horizontal hold control one- to the tuned circuits, and if resonant at any of the frequencies 

the is involved in the performance of the tuner, may cause serious 
15 •• 193.25 

197.75 
channel 

10 
- Rec. on chan. 10 ' Fig. 12 

(10) 

quarter turn from the clockwise position so that picture in sync. The pattern on the oscilloscope should be as shown departures from the desired characteristics. In the design of 
in Figure 14. Adjust the waveform adjustment core of T110 the receiver these undesirable resonant loops have been 

16 " 187.25 
191.75 

.. channe 
9 

" - •• Rec. on chan. 9 " Fig. 12 
(9) 

until the two peaks are at the same height. During this shifted far enough away in frequency to allow reasonable 
adjustment, the picture must be kept in sync by readjusting latitude in their components and physical arrangement with- 

When the r-f unit is aligned in the 

17 " 181.25 
185.75 

channel 
8 

" - " Rec. on chan. 8 " Fig. 12 
(5) 

the hold control if necessary. out being troublesome. 
receiver, no trouble from resonant loops should be experi- 
enced. However, if the unit is aligned in a jig separate from 

18 " 175.25 
179.75 

channel 
7 

" - " Rec. on chan. 7 " Fig. 12 
(7) 

This adjustment is very important for correct operation of the receiver, attention should be paid to insure that unwanted 
the circuit. If the broad peak of the wave on the oscilloscope resonances do not exist which might present a faulty repre- 
is lower than the sharp peak, the noise immunity becomes sentation of r-f unit alignment. 

19 If the response of any channel (steps 3 through 18) is below 80% at either marker, repeat step 10 and adjust C9, C11, 

pull response up on the low channel yet maintain correct response on channel 8. If C22 required adjustment, the small amount and corrected by adjustment of L52 to give maximum amplitude of response between the sound and 

C16 and 022 as necessary to 

adjustment should be overshot a picture carrier markers. 

poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 20 Repeat step 9. If the oscillator is off frequency overshoot the adjustment of CI and correct by adjusting L43. 

hand, if the broad peak is higher than the sharp peak, the A resonant circuit exists between the r-f tuner chassis and 
box, which couples into the antenna and r-f 21 Repeat st.ps 13 through 20 until all requirements are obtained. 

oscillator is overstabilized, the pull-in range becomes made- the outer shield 
quote and the broad peak can cause double triggering of the plate circuits. The frequency of this resonance depends on the 
oscillator wbrin the hold control approaches the clockwise physical structure of the shield box, and the capacitance be-

KRK8 

22 Not used - Not used - Loosely coupled 
to r-f oscillator 

108.75 Rec. on chan. 6 L5 for zero beat on 

het. freq. meter 
Fig. 8 

position. tween the tuner chassis and the front plate. In the units, 
this resonance should fall between 120 and 135 mc. and is 
controlled in the design by using insulating washers of dif- 

Remove the oscilloscope upon completion of this adjustment. ferent thicknesses (in the front plate to tuner chassis mounting) 

23 Antenna 
terminals 

(loosely) 

83.25 
87.75 

Ant. termi- 
nais (see text 

for precaution: 

Sweeping 
channel 

6 

Not used - Not used Observe response. If 
L45 and L49. It should 
touch Cll. 

necessary readjust L42. 
not be necessary to 

Fig. 7 
Fig. 12 

to compensate for differences in the shield boxes of different 

Horizontal Locking Range Adjustment .-Set the hori- models of receivers. The performance of the tuner, particularly 
zontal hold control to the full counter-clockwise position. on channels 7 and 8 will be impaired if the proper washers by off channel then for the particular shield box involved are not used. Obviously 

24 N Not used - Not used - Not used - Connect " Volt- 

Ohmyst'' to the r-f unit tee point 
TP1 

Check oso, injection. 
to give -3 volts. If C7 
channel 8, and readjust 
sponae then repeat step 

If necessary adjust 07 
is adjusted, switch to 

C9 for proper re-
23. 

Fig. 7 
Fig. 12 

Momentarily remove the signal switching 
back. The picture may remain in sync. If so turn the T110 then, if the r-f unit is removed for service, the washers should 

frequency core slightly and momentarily switch off channel, be replaced in the correct order when the unit is replaced. 

25 Antenna 

(loosely) 

77.25 
81.75 

Ant, termi- 
nat. (ee• test 
for precaution 

channel 
5 

" - Rec. on chan. 5 Check to see that re- 
eponse is correct and 
-3.0 volts of osc. in-
jection is present 

Fig. 12terminals (5) 
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ALIGNMENT TABLE 

CONNFCT 
"VOLTOH M YST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST 
REFER 
TO STEP 

No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. CONNECT 
FREQ. HETERODYNE 
MC. FREO. METER 

HET. 
FREQ. 
METER 
MC. 

26 Antenna 
terminals 
(loosely) 

67.25 
71.75 

Ant. termi- 
rials (see text 

for precaution) 

channel 
4 

Not used - Connect "Volt- 
Ohmyst" to the 
r- f unit test point 
TP1 

Rec. on chan. 4 Check to see that re- 
sponse is correct and 
-3.0 volts of osc. in-
jection is present 

Fig. 12 
(4) 

27 
" 61.25 

65.78 
" channel 

3 
" - " Rec, on chan. 3 Fig. 12 

(3) 

28 
•• 55.25 

59.78 

.. channel 
2 

" - " Rec. on chan. 2 " Fig. 12 
(2) 

29 Likewise check channels 7 through 13 as outlined in steps 18 back through 13. stopping on channel 
13 for next step 

30 Antenna 
terminals 

215.75 Not used - Loosely coupled 
to r-f oscillator 

236.75 Not used Fine tuning 30 de- 
areas clockwise from 
mechanical center of 
its range. Receiver on 
channel 13 

Cl for zero beat on 
het. freq. meter 

Fig. 7 

31 " 209.75 - " 230.75 Rec. on chan. 12 L11 as above Fig. 8 

32 " 203.75 " - " 224.75 ' Rec. on chan. 11 L10 as above Fig. 8 

33 " 197.75 
. •• - " 218.75 " Rec. on chan. 10 L9 as above Fig. 8 

34 191.75 - 212.75 " Rec. on chan. 9 L8 as above Fig. 8 

35 " 185.75 " - 206.75 " Rec. on chan. 8 L7 as above Fig. 8 

38 179.75 " - 200.75 " Rec. on chan. 7 L6 as above Fig. 8 

37 87.75 " - •• 108.75 '• Rec. on chan. 6 L5 as above Fig. 8 

38 81.75 •• - 102.75 Rec. on chan. 5 L4 as above Fig. 8 

39 •• 71.75 - " 92.75 " Rec. on chan. 4 L3 as above Fig. 8 

ao .. • 65.75 " - " 86.75 '• Rec. on chan. 3 L2 as above Fig. 8 

41 " 59.75 " - " 80.75 " Rec. on chan. 2 Li as above Fig. 8 

42 Repeat steps 30 through 41 am a check 

43 Antenna 
terminals 

181.25 
185.75 

Antenna 
terminals 

Sweep- 
ing 

channel 
8 

Not used - Res. on chan. 8. Oscilloscope at test point 
TP1. Adjust Tl clockwise. When properly 
adjusted, curve will be slightly wider with a 
slightly deeper valley in top. 

Fig. 12 
(8) 

44 
Switch through all channels and observe response, oscillator injection and r-f oscillator frequency. Minor touch-ups of adjustments may 
at this time. However, if C7 or C9 are changed appreciably. then a recheck of the oscillator frequency on all channels should be made. 

be made 

45 Remove 39 ohm resistor and reconnect link from T101 to terminal 2 of r-f unit terminal board. 

PICTURE I-F AND TRAP ADJUSTMENT 
i 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
''VOLTORMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST 
REFER 
TO 

46 Not used Not used - Not used Junction of R142 
& R143 

Connectbiasbox to 
junction of R142 8t 
R143 and to ground 
AGC fully clockwise 

Adjust potentiometer 
for -5.0 volts on 
meter 

Fig. 3 

47 ' ' - " Test point TP1 Connect bias box to 
TP1 and to ground 

" Fig 7 

24.25 .. 
_ .. Pin 4 of V110 and 

to ground 
Bias boxes con- 
nected as above 

T107 (top) for max. Fig. 9 
48 Mixer grid test point 

TP2 in series with 
1500 ramf. 

49 
. 25.5 " - . 

. T108 (top) for max. Fig. 9 

so .. 22.75 " - " 
•• •T105 " (top) for max. Fig. 9 

27.00 " 
- •• " " T104 (top) for min. j Fig. 9 

51 " 

Various 
See 

Fig. 13 

Mixer grid test 
point TP2 in series 
with 1500 mmf. 

20 to 
28 me 

Scope diode probe 
to pin 5 of V106 and 
to and. Connect a 
180 ohm resistor 
from pin 5 of V106 
to pin A of T105 

Junction of R142 
& R143 

Shunt terminals A 
and B of T106 and 
T107 with 330 ohms. 
Bias boxes connected 
as above. . 3v p-p on 
scope 

Set C115 to min. Ad- 
just T1 top and T104 
bot. for max. gain 
with 25.5 mc. at 70%. 
C115 for 22.5 at 70% 

Fig. 7 
Fig. 10 52 Connected loosely 

to diode probe 

Various 
See 

Fig. 14 

" Connect scope to 
pin 4 of V110. Re- 
move shunt & diode 
probe used above 

Remove shunts 
from T106 & T107 

• 

Retouch T105, T106 
and T107 to obtain 
response shown in 
Fig. 14 

Fig. 14 
53 Connected loosely 

to grid of let pie i-f. 
Adjust for small 
marker indication, 

RATIO DETECTOR. SOUND I-F AND 4 5 MC TRAP ALIGNMENT 

54 Grid let Snd. I-F 
(pin r: V101) or 
WR39B or C con- 
nec to grid 3rd pis 
I- F (pin 1. V108) 

25.50mc. 
mod, by 
4.5 me. 

Not used - Not used Pin 2 of V103 Set signal gen. to 
give 6V on meter 

T102 top core for max. 
d-c on meter 

Fig. 9 

55 " " " - " 
" "VollOhrnyst" to junction R108 and C108. 

Adjust T102 bottom core for zero DC on 
meter. Repeat steps 54 and 55 until all 
conditions are satisfied. 

Fig. 9 
Fig. 10 

- Signal generator 
output adjusted to 
provide 6 v on meter 

T101 top core for max. 
DC on meter 

Fig. 9 
4.5 me. 56 Sig. Gen, to let 

Snd. I-F grid 

57 Sig. Gen, in eerie' 
with 1000 ohms to 
pin 2 of V109 

4.5 me. 
mod.30% 

with 
400 ey. 

Diode probe to 
pin 8 of V110 

Not used Short pin 1 of V108 
to ground 

Adjust L103 for mini- 
mum output on 
oscilloscope 

Fig 9 

©John F. Rider 

C 7 C25 TEST TEST 
OSCILLATOR FINE POINT POINT 
INJECTION TUNING TP2 T p 1 
ON TNIS SIDE 

eT .)  

OSC." 
FREQ 

71 
CONVERTER 

TRANS. 

PAD FOR 
50 COAX. 

Figure 7-R-F Unit Adjustments 

Figure 8-R-I Oscillator Adjustments 

PAD FOR 
72 o_CoAX. 

PAD FOR 
300.n. BAL. 
INPUT 

MS 1164 

Figure 9-Sweep Attenuator Pads 

SS MC. too r. RESPONSE 

50 MC. AT 60% ± IS% RESPONSE POINT 

ALIGNMENT DATA 

C22 
R-C GRID 

LS2 
IN 

BACK 

CI% 
_ BAND 
WIDTH 

BACK 

4711. 

300 EL 
BALANCED 
OUTPUT 

22.25mC 

Figure 11- R-F Response 

25.514C 

ToFA, 

27.0 MC 

22.4mC 

24.75 MC 

Figure 12 Figure 13 
Ti and T104 Over-all I-F 

Response Response 

(7.22.17d,1117 CORRECT 

Figure 10- Antenna Matching Unit Response Figure 14-Horizontal Oscillator Wave Fo-ms 

2 S.Smc 

50% 

26.25MC 
S% 

CHASSIS KCS72A, Late 

R
A
D
I
O
 
C
O
R
P
O
R
A
T
I
O
N
 
O
F
 
A
M
E
R
I
C
A
 T
V
 P
A
G
E
 12-39 



RATIO DEI. 

V103 
--- GALS-RATIO 

DET. 

(r/1-1?\ 
6AU6-AGC "Viit ("\ 

AMP SN7GT 
HOR.SYNC SEP II 
VERT SYNC. 

FINE 
TUNING 
CONTROL 

CHANNEL 
SELECTOR 
SWITCH 

SIO1 
TV-PHONO 
SWITCH 

5102 - R1109 
ON-OFF SWITCH 
11. VOL. CONTROL 

©John 7. Rider 

L203 
FM 

TRAP 

SND TRANS. 
Ylcit 6 614-1719.Tios-vm PIX 

AU6 ) MKT. IVERT.© R6 39POI e GC 66 V19 PDC I•F TRANS. 
21117 Sèn 4.5MC SN,N...9P11137 Ittee" TIOG 22.7SMC 
I-F AMP. SAUR Ill END. I-F PIX I-F 3 Pe 14  

AMP TR.24.25MC T122-5MC 6C56- I%! PIX -F 

/4IP (JO; 
70-41, &AVE-AUDIO 

AMP 

VII0 27.00 MC 
6567 
VIDEO 
AMP 

C7 
OIDOSC I LL ATOR 

INJECTION 

tigure I 5— Top Chassis Adjustments 

TIOS 1/107 7106 V108 7107 V109 

0 e'CIPBP‘à 0 (IC le 0 neuDD. 7101 V102 (SNO I-F) (52.gd 

...._yloi,...,....., ‘.._i syNC,..-/5EP 6Au6 ‘"/ AVERT. IS! 
AMP AMP 

\J 
I-F AMP I-F AMP 

ve56-iernp It SND. I- F M I03) 
I-F AMP AMU 6ALS-RATIO 

,"- - 

FINE 
TUNING 
CONTROL 

CHANNEL 
SELECTOR 
SWITCH 

5101 
TV- PHONO 
 SWITCH 

SIO2 R109 
ON-OFF SWITCH 
VOL. CONTROL 

II PIX I-F 

( V105 
\EK6GT\ 

AUDIO OUTPUT 

VII0 
6567 
VIDEO 
AMP 

Figure 16— Bottom Chassis Adjustments 

TRANS 
1102 

4SRIC 

TEST PATTERN PHOTO—GRAPHS 

Figure 17—Normal Picture 

*--41414 

Figure 18— Focus Magnet and 
Ion Trap Magnet Misadjusted 

Figure 19—Horszontal Linearity 
Control Misadjusted (Picture 

Cramped in Middle) 

Figure 21—Horizontal Drive 
Control Misadjusted 

Figure 22— Transients 

3011*-0. 

Figure 23—Test Pattern Show-
ing Out of Sync Condition When 
Horizontal Hold Control Is in a 
Counter-clockwise Position—Just 

Before Pulling Into Sync 

Figure 24— Test Pattern Show-
ing Out of Sync Condition Whets 
Horizontal Hold Control Is at 
the Maximum Clockwise Position 
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SERVICE SUGGESTIONS 

Following is a list of symptoms of possible failures and an 
indication of some of the possible faults: 

NO RASTER ON KINESCOPE: 

(1) Incorrect adjustment of ion trap magnet. Magnet reversed 
either front to back or top to bottom. 

(2) V115 or V116 inoperative. Check waveforms on grids 
and plates. 
No high voltage— if horizontal deflection is operating as 
evidenced by the correct waveform on terminal 1 of high 
voltage transformer, the trouble can be isolated to the 
1B3GT circuit. Either the Till high voltage winding is 
open, the 1B3GT tube is defective or its filament circuit 
is open. 

(4) V110 circuit, inoperative— Refer to schematic and wave-
form chart. 

(5) Damper tube (V118) inoperative. 
(6) Defective kinescope. 
(7) R184 open. 
(8) No receiver plate voltage—filter capacitor shorted— or 

filter choke open. 

(3) 

NO VERTICAL DEFLECTION: 

(1) V113 or V114 inoperative. Check voltage and waveforms 
on grids and plates. 

(2) T108 open. 
(3) Vertical deflection coils open. 

SMALL RASTER: 

(1) Low Plus B or low line voltage. 
(2) V116, V120 or V121 defective. 

POOR VERTICAL LINEARITY: 

(1) If adjustments cannot correct, change V114. 
(2) Vertical output transformer T108 defective. 
(3) V113 defective—check voltage and waveforms on grid 

and plate. 
(4) C151, C153, C152, C155, or C156 defective. 
(5) Low plate voltage—check rectifiers and capacitors in 

supply circuits. 
(6) If height is insufficient, try changing V113. 

POOR HORIZONTAL LINEARITY: 

(1) If adjustments do not correct, change V116, or V118. 
(2) T108 or L108 defective. 

(3) C176 or C177 defective. 

WRINKLES ON SIDE OF RASTER: 

(1) C181 defective. 

(2) Defective yoke. 

PICTURE OUT OF SYNC HORIZONTALLY: 

(1) T110 incorrectly tuned. 
(2) R192, R193 or R170B defective. 

TRAPEZOIDAL OR NON SYMMETRICAL RASTER: 

(1) Improper adjustment of centering of focus magnet or ion 
trap magnet. 

(2) Defective yoke. 

RASTER AND SIGNAL ON KINESCOPE BUT 
NO SOUND: 

(1) L102 defective. 
(2) Sound i-f, ratio detector or audio amplifier inoperative— 

check V101, V102, V103 and their socket voltages. 

(3) Audio system defective. 
(4) Speaker defective. 

SIGNAL AT KINESCOPE GRID BUT NO SYNC: 

(1) AGC control f149 misadjusted. 

(2) V111, inoperative. Check voltage and waveforms at its 
grid and plate. 

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL 
SYNC: 

(1) Check V113 and associated circuit. 
(2) Integrating network inoperative—Check. 

(3) V109B or V112B defective or associated circuit defective. 
(4) Gas current grid emission or grid cathode leakage in 

V112. Replace. 

SIGNAL ON KINESCOPE GRID BUT NO 
HORIZONTAL SYNC: 

(1) T110 misadjusted—readjust as instructed on page 11. 

(2) V112 inoperative—check socket voltages and waveforms. 
(3) T110 defective. 
(4) C142, C161A, C163, C165, C167, C166, C168, C187 or 

C188 defective. 
(5) If horizontal speed is completely off and cannot be 

adjusted check R192, R193, R170B, R196, 11195 and R198 

SOUND AND RASTER BUT NO PICTURE OR SYNC: 

(1) Picture, detector or video amplifier defective—check 
V109A and V110— check socket voltages. 

(2) Bad contact to kinescope cathode. 

PICTURE STABLE BUT POOR RESOLUTION: 

(1) V109A or V110 defective. 
(2) Peaking coils defective—check resistance. 
(3) Make sure that, the focus control operates on both sides 

of proper focus. 
(4) R-F and I-F circuits misaligned. 

PICTURE SMEAR. 

(1) R-F or I-F circuits misaligned. 

(2) Open peaking coil. 
(3) This trouble can originate at the transmitter—check on 

another station. 

PICTURE JITTER: 

(1) AGC control R149 misadjusted. 
(2) If regular sections at the left picture are displaced 

change V116. 
(3) Vertical instability may be due to loose connections 

or noise. 
(4) Horizontal instability may be due to unstable trans-

mitted sync. 

RASTER BUT NO SOUND, PICTURE OR SYNC: 

(1) Defective antenna or transmission line. 
(2) R-F oscillator off frequency. 
(3) R-F unit inoperative—check V1, V2. 

DARK VERTICAL LINE ON LEFT OF PICTURE: 

(1) Reduce horizontal drive and readjust width and horizontal 
linearity. 

(2) Replace V116. 

LIGHT VERTICAL LINE ON LEFT OF PICTURE: 

(1) V118 defective. 

enr, 
C., 

WAVEFORM PHOTOGRAPHS 
Taken from RCA W058A Oscilloscope 

Figure 25— Overall Pix 
I-F Response 

444 

Figure 26— Response of TI- T10=1 
Pix I-F Transformers 

Figure 27— Response of TIO5 
Pix I-F Transformer 

Figure 28— Response of TIO6 
Pix I- F Transformer 

Figure 29— Response of T107 
Pix I-F Transformer 

-4—*** 

Figure 30— Video Response at 
Average Contrast 

Grid of Video Amplifier 
(Pin 2 of VI10) (6CL6) 

Voltage Depends on Picture 

Figure 3I— Vertical ( Oscilloscope 
Synced to 1/2  of Vertical Sweep 

Rate) ( 1.5 Volts PP) 

Figure 32— Horizontal ( Oscilloscope 
Synced to 1/2 of Horizontal Sweep 

Rate) ( 1.5 Volts PP) 

of Video Amplifier 
(Pin 6 of V110) (6CL6) 

Voltage depends on picture 

Figure 33— Vertical (85 Volts PP) 

-5-41141 

Figure 34— Horizontal (85 Volts PP) 

25 5 MC 
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WAVEFORM PHOTOGRAPHS 
Taken from RCA WOS8A Oscilloscope 

Grid of Horizontal Sync Separator 
(Pin I of V1124) (6SN7) 
Voltage depends on picture 

Figure 36—Horizontal (85 Volts PP) 

Cathode of Horizontal Sync Sep. 
(Pin 3 of V112A) (6SN7) 

Figure 38—Horizontal (5 Volts PP) 

Plate of Horizontal Sync Separator 
(Pin 2 of VI12A) (6SN7) 

Grid of Vertical Sync Sep. 
(Pin 7 of V109B) (12AU7) 

Figure 42—Horizontal (55 Volts PP) 

»In—> 

Plate of Vertical Sync Sep. 
(Pin 6 of VIO9B) (I2AU7) 

Cv 1,-.;4C 

WAVEFORM PHOTOGRAPHS 
Taken from RCA W058A Oscilloscope 

Figure 49—Grid of Vertical 
Sweep Osc. (Pin 5 of V113) (6J5) 

(30 Volts PP) 

Figure 50—Plate of Vertical 
Sweep Osc. (Pin 3 of VI13) 

(100 Volts PP) 

Figure 5I—Grid of Vertical 
Sweep Output (Pin 5 of VI14) (6K6) 

(100 Volts PP) 

Figure 52—Plate of Vertical 
Sweep Output (Pin 3 of V114) (6K6) 

(715 Volts PP) 

Cathode of Kinescope 
(Pin 11 of V1I9) (17QP4) 

Voltage depends on picture 

Figure 53— Vertical 

CHASSIS KCS72A. Late 
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VOLTAGE CHART 
WAVEFORM PHOTOGRAPHS The following measurements represent two sets of conditions. In the first condition, a 15000 microvolt test pattern signal was fed into the 
Taken from RCA W058A Oscilloscope receiver, the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and 

short circuiting the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst" between the indicated 
The less than. terminal and chassis ground and with the receiver operating on 117 volts, 60 cycles, a-c. symbol < means 

t Figure 55-Grid of Horizontal Oscil- 
Tube Tube Operating 

E. Plate E. Screen E. Cathode E. Grid 

lator Control (Pin 1 of V1I5) 
(6SN7GT) (19 Volts PP) 

-«---444 

‘allii811111.\\111111111111111111: 

No. Type Function Condition pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Notes on Measurements 

Figure 56-Cathode of Horizontal VI 616 Mixer 
15000 Mu. V. 

Signal 2 153 - - 7 5 
*_3 
to -5 

*Depending 
on channel 

Oscillator Control (Pin 3 of V115) 
(6SN7GT) (1.2 Volts PP) No *_3 *Depending 

Signal 2 135 - - 7 0 5 to -5 on channel 

>0*--0-

VI 616 
R-F 
Oscillator 

15000 Mu. V. 
Signal 1 100 - - 7 0 6 

*_3 
to -5 

*Depending 
on channel 

Figure Horizontal Oscil- 

No 
Signal 1 85 - - 7 0 6 

*_3 

to -5 
*Depending 
on channel 

- 

dieleill 

57-Grid of 
lator (Pin 4 of V115) 

(6SN7GT) (330 Volts PP) 

e: .....„.../___i_ 

V2 6CB6 
R-F 
Amplifier 

15000 Mu. V. 
Signal 5 260 6 150 2 .1 1 -5.8 

-4-00* No 
Signal 5 220 6 100 2 1.0 1 -0.1 

Figure 58- Plate of Horizontal Os il- 
lator (Pin 5 of VI15) V101 • 6AU6 

lot Sound 
I-F Amp. 

15000 Mu. V. 
Signal 5 130 6 142 7 0.8 1 n 

CV IG5C (6SN7GT) (140 Volts PP) 
No 

Signal 5 116 6 129 7 0.6 1 o 

V102 6AU6 
2d Sound 
I-F Amp. 

15000 Mu. V. 
Signal ' 5 131 6 148 7 0 1 -5.1 

, 
Figure 59- Terminal "C" of Tilo 

(150 Volts PP) 

 No 
Signal 5 110 6 120 7 0 1 -0.3 

*Unreliable measuring point. 
Voltage depends on noise. 

-e--40* 
V103 

Ratio 
Detector 

15000 Mu. V. 
Signal 7 0 - - 1 12 - 

7.5 Irc deviation at 
1000 cycles 

- 

Figure 60-Grid of Horizontal Out-
put Tube (Pin 5 of V116) 

No 
Signal 7 0.7 - - 1 *5.1 - 

*Unreliable measuring point: 
Voltage depends on noise. 

------„1 (6/3Q6) (90 Volts PP) 

-0041.-0,- V104 6AV6 
1st Audio 
Amplifier 

15000 Mu. V. 
Signal 7 87 - - 2 o 1 -0.7 At min. volume 

_ 
No 

- 

Signal 7 76 - - 2 0 1 -0.6 At min. volume 

Figure 61-Plate of Horizontal Output V105 6K6GT 
Audio 
Output 

15000 Mu. V. 
Signal 3 260 4 263 8 19 5 -0.7 At min. volume 

(Approx. 4000 Volts PP) (Measured 
Through a Capacity Voltage Divider 

Connected Top Cap • 
No 

Signal 3 250 4 251 8 18.5 5 -0.7 At min. volume 
from of 

V116 to Ground) 

-«--.044 

r e 
V106 6CB6 

1st Pix. 1-F 
Amplifier 

15000 Mu. V. 
Signal 5 246 6 258 2 <0.1 1 -8.6 

No 
Signal 5 108 6 108 2 0.7 1 *-0.2 

*Unreliable measuring point. 
Make measurement at T104-B 

•% -......---- 

Figure 62-Cathode of Damper 
(Pin 3 of VI18) (6W4GT) 

(2350 Volts PP) 
• 

. 

V107 6CB6 
2nd Pix. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 242 6 255 2 <0.1 1 -8.6 

s- No 
Signal 5 108 6 108 2 0.5 1 -0.2 

V108 6CB6 
3rd Fix. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 133 6 172 2 2.1 1 0 

Figure 63-Plate of Damper No 

(Pin 5 of V118) (6W4GT) Signal 5 115 6 162 2 1.9 1 o 
(160 Volts PP) 

* ,. VIC:09A 12AU7 
Picture 
2d Det. 

15000 Mu. V. 
Signal 1 -8.4 3 o 2 -1.3 

Figs Ampeer 

No 
Signal 1 -1.8 3 0 2 -0.6 

re 64- Plate of AGC 
(Pin 5 of VIII) (6AU6) 

(560 Volts PP) --"--' rre•  ....-- rf 
V10913 12AU7 __ 

Vert. Sync 
Separator 

15000 Mu. V. 
Signal 6 71 8 0 7 

- 
-40 

Gs./ IG5 L 

No 
Signal 

_ 

6 

*50 

to 100 8 b 7 *_j5 
*Unreliable, 

depends on noise 
_ 

© John 7. Rider 
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VOLTAGE CHART R-F UNIT WIRING DIAGRAM 

Tube Tube Operating 
E. Plate E. Screen E. Cathode E. Grid 

STATCN 
«ARP 

To 1205 TO Tv CHASSIS 
C201 

CONNECTIONS 
FRO. PRECTMIN 

AS 
OF 
SNOW. ARV 
ARROWS 

No. Type Function Condition pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

,-----,,----, 

Notes on Measurements '...:= so cf 1 1 4 t 1 1 V 
i 6.3. 

'''  

' 

— 

i 
1 

024 I 0 N 

6AG7 , _ 
c. 

s   

(6AC7, Video 15000 Mu. V. AGC control set 4 ---- --1 r--- • — --) t--- -i r 
V110 6CL6) Amplifier Signal 130 149 1 0.2 —1.3 for normal operation 1--- 

ii I 

* 
Refer to schematic 
for pin connections 

No 
Signal 6 110 8 130 1 0.5 4 —0.6 

*Refer to Fig. 67 L. 
for socket connections 

2 r  

I 7, ° i .° 
rz • °e l e•"• ,,. 

' 1 , ° .• 

1, • :et 

- 

:5 

e — 1rt7H« 

. • • ° ‹* ' — 

,LS  

V111 6AU6 
AGC 
Amplifier 

15000 Mu. V. 
Signal 5 —40 6 250 7 153 1 151 

I 
I 

I 

' 3.-° ' S •, REAR . eC.. . 

09 C 

 ' '   

..e' 
 , 

. FRONT 'f. 

12 

Of 

SI- IS 

• FRONT O 

-.:- .. „ :'›... 
 : • I/ 

. FRONT 1 

, 

No 
Signal 5 +2.3 6 258 7 135 1 105 

R I; 

Cil 1 
Me 131 

20 

 J 
_ 
\,..,_ . ____,/ 

c 
I 
I 

'-'----..--- I 

° 1 

Hor. Sync 15000 Mu. V. 
V112A 6SN7GT Separator Signal 2 263 — 3 190 1 130 

No 
Signal 2 258 3 138 1 110 

..., 
— 

L50 L5, C19 (--i RI t 
(,o ro22 ,45) 

Sync 15000 Mu. V. V2 

V112B 6SN7GT Output Signal 5 58 — 6 0 4 —2.1 fj-1-- -in CONN. c  

Ib C2S 

lict I. 413 TEST 
147 

C9 
a 7 

No CIS CONN. 
(TOP) 5 0 ci 

Signal 48 — 6 0 4 4-0.6 *Depends on noise 
(TOP) — 

d) VI   . „ 

Vertical 15000 Mu. V. Depends on setting of Vert. i 
1.11J 

615 Oscillator Signal 3 70 — 8 0 5 —15 hold control ' 850V113 
C26. c's 

C L44 .. 
a 

Voltages c 14 0 
S 

No shown are synced C6 

Signal 3 68 — 8 0 5 —14 pix adjustment i 
L46  

12-46633-0 

V114 6K6GT 
Vertical 
Output 

15000 Mu. V. 
Signal 3 265 4 270 8 - 30 5 —5 

Figure 65—KRK-8D R-F Unit Wiring Diagram 

No 
Signal 3 253 4 260 8 28 5 —5 

V115 6SN7GT 
Horizontal 
Osc. Control 

15000 Mu. V. 
Signal 2 165 — 3 +1.5 1 —21 CRITICAL LEAD DRESS: 

No 
Signal 2 160 3 —10 1 —24 

V115 6SN7GT 
Horizontal 
Oscillator 

15000 Mu. V. 
Signal 5 185 6 0 4 —80 

1. Keep all wiring in the pix i-f, sound i-f and video 11. Dress L102, L104, L105, L114, C130, R131, R133, R135, R139 
circuits as short as possible. and C132 away from the chassis. 

No 
Signal 170 6 0 4 —88 

2. Keep the leads on C118, C120, C122, C124, C126, R114, 12. Do not tape kinescope cathode lead in w ith other kine-
R121 and R123 as short and direct as possible, scope leads. 

V116 6BCAGT 
Horizontal 
Output 

15000 Mu. V. 
Signal Cap 4 180 8 21.2 5 —13 

*High Voltage 

Pulse Present 3. Do not run any leads under C115 trimmer capacitor. 13. Do not change the bus wire connections to pin 2 of V101 

No 
Signal Cap 4 170 8 21.0 5 —13 

*High Voltage and V102. Sleeving is used to insure length and to 
Pulse Present 4. Dress C118 vertically parallel to terminals A and B of prevent shorting. 

V117 
1B3GT 
8016 

H. V. 
Rectifier 

15000 Mu. V. 
Signal Cap — 2 & 7 14,000 

T104. Dress C135 parallel to terminals A and B of T104 
*High Voltage 
Pulse Present close to the chassis. 14. Keep leads on C136 short and direct. Dress the lead from 

No 
Signal Cap 2 & 7 13,600 

C136 to pin 5 of V111 as shown in wiring diagram. 
*High Voltage 
Pulse Present 5. Keep C127 away from chassis with no more than 1/4 inch 

leads at each end. 15. Do not dress C170 in that 

V118 6W4GT Damper 
15000 Mu. V. 

Signal 5 270 3 

such a position adjustment of 
*High Voltage T110 is inaccessible. 
Pulse Present 

6. Dress the lead from 1105(C) to the terminal board, close 

No 
Signal 5 260 3 

*High Voltage to the chassis: 16. Keep the leads on R201 as short and direct as possible. 
Pulse Present 

V119 21AP4 Kinescope 
15000 Mu. V. 

Signal Cap 14,000 10 400 11 170 2 120 

7. Keep all filament leads dressed close to the chassis. 17. Dress the lead from pin 3 of V113 to C153 as shown in the 

At average Brightness wiring diagram. 

No 
Signal Cap 13,600 10 385 11 150 115 

8. Ground filaments of V106, V107 and V108 independently 
At average Brightness of tube shields (pin 8). Use ground lances provided near 18. Mount C183 directly on the terminal board provided 

of each socket, 
V120 
V121 

5U4G 
5Y3G1 Rectifiers 

15000 Mu. V. 
Signal 4 & 6 — — 2 & 8 285 

pins keeping it as far away from 1109 as possible. 

9. Dress lead from pin 5 -. - to the chassis. 19. Dress leads in the high 
No 

Signal 4 (St 6 — — 2 & 8 275 

all voltage compartment away 
from each other and away from the high voltage 

10. Keep ler -' transformer. 

© John 7. Rider 



CHASSIS WIRING DIAGRAM 

1=CT-1-

R1164 
BilIGMTHESS. 

MLR 

'a oto 

 W1.17 

RCD-GRN. 

RI 

 11£0  

C165 

GRN 

GRN 

ILL/ 

GRO 

MILK 

SL 

7109 

711 L feRPL 

4 Pd 

R1215 

C 3S1 

R SO 
11Tel. 

OAK 

Figure 66 — Chassis Wiring Diagram 
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SEE DRWG. 
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(Ina VIEW) 
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ANT. T.13 

300 A. 
BALANCED 

P300A-
REAR 
VIEW 

3200-F 
FRONT Iv.,v,   1-200 C202C200 N c201 C203 

TRANS. 
ANT. 100 le 16 39 

1.37 
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/6990 Capacitor- Ceramic, dual 4700 mmf. (C117A, C11 7B. 75241 Coil- Antenna shunt coil (L202) 
R-F UNIT ASSEMBLIES 73640 Screw- 04-40 x /,16" adjusting screw for L52 C119A, C119B, C125A, C125B, C126A, C126B) 

76442 Coil- Horizontal linearity coil complete with adjustable 
KRK8D 74575 Screw- 04-40 x . 359" adjusting screw for 1.42 73473 Capacitor- Ceramic, 4700 mmf. (C118, CI20, C122, C123, core (1.108) 

75188 Board-Terminal board, 5 contact and ground 76519 Sha ft- Channel selector sha ft and plate 
C124. C186, C189) 

76441 Coil- Width coil complete with adjustable core (1.106) 
73960 Capacitor-Ceramic, 10,000 mmf. (C104, C187) 

78845 Bracket-Vertical bracket for holding oscillator tube 76134 Shaft-Fine tuning shaft and cam 76640 Coil- Peaking coil ( 1.5 muh) (1.107) 
shield 76991 Capacitor- Ceramic, dual 10,000 mmf. (C101A, C101B) 

75201 Cable-75 ohm coax cable (71/4 ") complete with coil (WI, 
1.50) 

76962 Shield-Oscillator and converter sections shield-snap-on 
type 74521 Capacitor-Electrolytic. 5 mfd., 50 volts (C109) 

76011 

71527 

Coil-Peaking coil (36 muh) (1.101) 

Coil- Peaking coil (93 muh) (1.104) 

76965 Capacitor-Ceramic, variable, for fine tuning- plunger 
76967 Shield-Tube shield for VI, V2 75218 Capacitor- Electrolytic, comprising 1 section of 10 mfd., 

350 volts, 1 section of 5 mfd., 350 volts and 1 section of 71526 Coil- Peaking coil (250 muh) (1.114) 

type (C2) 75088 Socket-Tube socket. 7 contact, miniature, ceramic, 
saddle-mounted 

150 mfd., 50 volts (C185A. C185B, C185C) 
75252 Coil- Peaking coil (500 muh) (1.102) 

71088 Capacitor-Headed lead, 0.68 nand. (C27) 
75191 Spacer- Insulating spacer for front plate 

75217 Capacitor- Mica trimmer, dual 10-160 mmf. (C161A, 
C161B) 

77124 Coil-Peaking coil ( 1000 muh) (1.105, R216) 

76968 Capacitor-Ceramic, 3 mmf. (C4) 75163 Spring-Friction spring (formed) for fine tuning cam 76987 Capacitor-Electrolytic, comprising 1 section of 80 mfd., 
76457 Connector- 2nd. anode lead connector complete» 

mounted on hi-voltage capacitor 

75200 Capacitor-Ceramic, 12 mmf. (C24) 30340 Spring-Hair pin spring for fine tuning link 
400 volts and 1 section of 10 mfd., 350 volts (C182A, 
C182B) 77008 Connector-Anode connector complete with terminal 

45465 Capacitor-Ceramic, 15 mini. (C3', 74578 Spring- Retaining spring for adjusting screws 76970 Capacitor- Electrolytic, comprising 1 section of 100 mfd., 
and contact 

400 volts, 1 section of 10 mfd., 350 volts and 1 section of 77677 Connector-Anode connector for Kinescope (Model 
75196 Capacitor-Ceramic, 39 mmf. (CS) 76961 Spring- Retaining spring for oscillator tube shield 20 mfd., 50 volts (C184A, C184B, C184C) 21T207G only) 

78199 Capacitor-Ceramic, 270 rarrif. (C12, C13, C20) 73457 Spring- Return spring for fine tuning control 76479 Capacitor- Tubular, moulded paper, oil impregnated, 
.00068 mfd., 600 volts (C171) 

35787 Connector-Phono input connector ( 1101) 

for 
75641 Capacitor-Ceramic, 390 mmf. (C10) 75180 Stator-Antenna stator complete with rotor, coils, capoc- 

itors (C20, C2I) and resistors (R9, R10, R11) (S1-4, 1.32, 75643 Capacitor-Tubular, paper, oil impregnated, .001 mfd., 
75474 Connector- Single contact male connector speaker 

cable 

75166 Capacitor-Ceramic, 1500 mmf. (C6, C14, CIS, C19) 1.33, 1.34, 1.35, 1836, 1.37, 1.38, 1.39. 1.40. 1.41, 1.42, 1.52) 1000 volts (C148. C163) 
75482 Connector- Video connector ( 1102) 

73748 Capacitor-Ceramic, 1500 mmf. (C18, C26) 77459 Stator- Converter stator complete with rotor, coils, ca- 
pacitm, (C10, C12) and re6istors ( R4, R5, R12) (S1-2, 

76995 Capacitor- Tubular, moulded paper, oil impregnated, 
.0012 mfd., 600 volts (C172) 74594 Connector-2 contact male connector for power cord 

75089 Capacitor-Ceramic, dual 1500 mmf. (C17A, Cl7B) 1.12. L13, L14, LIS. 1.16. 1.17, 1•18, 1.19. 1.20, 1.21, 1.45) 76508 Capacitor- Tubular, paper, oil impregnated, .0015 mid.. 
600 volts (C138) 

38853 Connector-4 contact female connector for antenna 

transformer (2300) 
73473 Capacitor-Ceramic, 5000 rrimf. (C21) 76963 Stator- Oscillator section stator complete with rotor. 

segment, coils, adjusting screws and capacitors C3, C23 77123 Capacitor- Tubular, moulded paper, oil impregnated. 50367 Connector-6 contact female connector for yoke lead 

75172 Capacitor-Tubular, steatite. adjustable, 0.65-1.2 mmf. (S1-1. Li, 1.2. L3, 1.4, LS, 1.6, 1.7. 1,8, 1.9, LIO, 1.11, 1.43) .0015 mid.. 1000 volts (C155) (1103) 

71504 

(C7) 

Capacitor-Ceramic, 0.68 mmf. (C23) 
76964 Stator- R-F amplifier stator corripkte with rotor, coils, 

capacitor (C13) and resistor (R6) tS1-3, L22. 1.23, 1.24, 
73595 Capacitor- Tubular, paper, oil impregnated , . 0022 mfd., 

600 volts (C108, C154) 

75542 Connector-6 contact male connector- part of deflection 
yoke (P103) 

75184 Capacitor-Ceramic, adjustable, 0.75-4 mmf., complete 
1.25, 1.26, 1.27, L28, 1.29, 1.30, 1.31. 1.49) 

73599 Capacitor-Tubular, paper, oil impregnated, .0027 mfd., 76975 Control- AGC control (R149) 

with adjusting stud (Cl) 75170 Strip-Coil segment mounting strip-L.H. lower 600 volts (C112) 76444 Control- Brightness control (R184) 

75197 Capacitor-Ceramic, 6.8 mmf. (C8) 75171 Strip-Coil segment mounting strip-L.H. upper-lees 
trimmer C7 

73818 Capacitor- Tubular, paper, oil impregnated. .0027 mfd., 
1600 volts (C114) 

76448 

76974 

Control- Height control (R173) 

Control- Horizontal and vertical hold control (R170A, 
75189 Capacitor-Adjustable, 7-30 mmf. (C22) 

75169 Strip-Coil segment mounting strip-R.H. center 
73795 Capacitor- Tubular, paper, oil impregnated, .0033 mfd., 

600 volts (C137, C139) 
R1705) 

75174 Capacitor-Ceramic, trimmer, 50-75 mmf. (C11) 76445 Control- Picture control (R137) 
75446 Stud-Capacitor stud- brass- 04-40 x 3A6- with 3A4" screw 73920 Capacitor- Tubular, paper, oil impregnated, .0047 mfd., 

76143 Clip- Tubular clip for mounting standoff capacitors driver slot for trimmer coils 1.47, 1.48 and capacitor Cl 600 volts (C110, C151) 76976 Control- Vertical linearity control (R181) 

73477 Coil-Choke coil (L51) 
uncoded and coded "ER" 

73808 Capacitor- Tubular, paper, oil impregnated, .0082 mfd., 77010 Control- Volume control and power switch (R109. S102) 

75202 Coil-Choke coil, . 56 muh (1.46) 
75447 Stud-Capacitor stud- brass- 04-40 x 3A6" with 3/64 " screw 

driver slot for trimmer coils 1.47, 1.48 and capacitor Cl 
1000 volts (C147) 71498 Core- Adjustable core and stud for FM trap 75449 

75185 Coil-Converter plate loading coil (1.44) coded numerically on "Hi-O" 73561 Capacitor- Tubular, paper, oil impregnated, .01 mid., 
400 volts (C111. C113, C134) 76986 Cover-Back cover for hi-voltage compartment 

75182 Coil-Trimmer coil (11/2  turns) with adjustable induct- 
75173 Stud- 06-32 x '3/16' adjusting stud for trimmer Cl 73594 Capacitor-Tubular, moulded paper, oil impregnated. .01 76985 Cover- Side cover for hi-voltage compartment 

once core and capacitor stud (screw adjustment) for 
converter section (C9, 1.47) 

75181 Transformer-Converter transformer (Ti) mfd., 600 volts (C170) 74956 Cushion- Rubber cushion for deflection yoke hood 

75183 Coil-Trimmer coil (3 turns) with adjustable inductance 
75607 Washer- Insulating washer (hex) 74938 Capacitor- Tubular, paper, oil impregnated, .012 mfd., 

200 volts (C188) 
74839 Fastener- Push fastener for mounting tube socket 76453 

core and capacitor stud (screw adjustment) for r-f 75190 Washer- Insulating washer (neoprene) for trimmer C7 73797 Capacitor impregnated, mfd- 
73600 Fuse- 0.25 amp., 250 volts 

section (1.48. C16) 
-Tubular, paper, oil .015 

600 volts (CI29) 76459 Grommet-Rubber grommet for 2nd. anode lead exit 

76460 Contact-Test point contact CHASSIS ASSEMBLIES 73562 Capacitor- Tubular, paper, oil impregnated, .022 mfd , 37396 Grommet-Rubber grommet for mounting tube socket 

76966 Core- Adjustable core for fine tuning capacitor KCS72-A 
400 volts (C167) 70453 

73798 Capacitor-Tubular, paper, oil impregnated, .022 mfd. , 77035 Hood- Deflection yoke hood less rubber cushions 
75162 Detent-Detent mechanism and fibre shaft 76456 Bracket-Channel indicator lamp bracket 600 volts (C157) 

76830 Hood- Deflection yoke hood, less rubber cushions 
73483 Form-Coil form for 1.45, 1.4à 76454 Bracket-Mounting bracket complete with insulator for 73810 Capacitor- Tubular, paper, oil impregnated, .022 mid.. (21T207G only) 

75165 Link-Link assembly for fine tuning 
picture control 1000 volts (C177) 

76480 Lead-Anode lead complete with eyelet 

76518 Plate-Front plate and shaft bearing 71496 Capactor-Adjustable, mica, 5-70 mmf. (C115) 73811 Capacitor- Tubular, paper, oil impregnated, .027 mfd., 
1000 volts (C176) 76168 Magnet-Focus magnet 

Resistor-Fixed, composition:- 
33098 Capacitor- Ceramic, 10 rand. (C127) 73596 Capacitor- Tubular, paper, oil impregnated, .033 mfd., 76141 Magnet-Ion trap magnet (P.M. type) 

503027 

503068 

27 ohms, + 10%. 1/2 watt (R8) 

68 ohms, + 10%, 1/2  watt (R13) 

33380 

75450 

Capacitor-Ceramic, 12 mmf. (C162) 

Capacitor-Ceramic, 39 mmf. (C203) 73553 

1000 volts (C152) 

Capacitor-Tubular er. oil impregnated, 047 fd. 
400 volts (C145, C , pap . m. 16 6) 

76633 

76464 

Magnet-Pin cushion correction magnet complete with 
support arm (Model 21T207G only) 

Plate- Hi- voltage plate (bakelite) assembly complete 

73664 Capacitor-Ceramic, 39 mmf. (C131) 75071 Capacitor-Tubular, moulded paper, mfd., 400 volts with tube socket and corona ring 
504115 ISO ohms, +20%, 1/2  watt (R10) 

76475 Capacitor 68 

.047 
 (C159, C160) 76796 Resistor-Wire wound, 5.1 ohms, 1/2  watt (R205) 

503222 2200 ohms, +10%, 1/2  watt (R6) 
-Mica, mmf. (C164) 

73792 Capacitor- Tubular, paper, oil impregnated, .068 mfd. 76639 Resistor- Wire wound, 180 ohms, 2 watts (R202) 
76474 Capacitor-Mica, 82 mmf. (C142) 400 volts (C156) 

503239 3900 ohms, + 10%, 1/2  watt (R9, R11) 
75437 Capacitor-Ceramic, 100 mmf. (C202) 73784 Capacitor- Tubular, paper, oil impregnated, 0.1 mfd. 

76988 Resistor- Wire wound, 820 ohms, 1 watt (R113) 

503247 4700 ohms, + 10%, 1/2 watt (R12) 
76673 Capacitor-Ceramic. 220 mmf. (C136) 

200 volts (C132, C133) 76469 Resistor- Wire wound, 2500 ohms, 10 watts (R115) 

502310 10,000 ohms, +5%, 1/2  watt (R3) 73581 Capacitor-Tubular, paper, oil impregnated, 0.1 mfd. 76989 Resistor- Wire wound, 4650 ohms, 7 watts (R116) 

504310 

503322 

10,000 ohms, +20%, 1/2  watt (R2) 

22,000 ohms, + 10%, 1/2  watt (R7) 

75248 

47617 

Capacitor- Mica, 220 mmf (C146) 

Capacitor- Ceramic, 270 mmf. (C106) 73557 

400 volts (C144, C150, C188, C165, C183) 

Capacitor-Tubular, paper, oil impregnated, 0.1 mfd. 
600 volts (C153, C173) 503033 

Resistor-Fixed, composition:-

33 ohms, + 10%. 1/2  watt (R130) 

504410 100,000 ohms. +20%, 1/2 watt (RI, R4, R5) 
39638 Capacitor-Mica, 270 mini. (C130) 

73786 Capacitor-Tubular, paper. oil impregnated, 0.27 mfd.. 
502019 39 ohms. +5%, 1/2  watt (R122) 

73091 Capacitor-Mica, 270 mmf. (C140. C178) 200 volts (C174) 502047 47 ohms, ±5%, 1/2 watt (R119) 
14343 Retainer-Fine tuning shaft retaining ring 

76476 Capacitor-Mica, 330 mmf. (C169, C175) 76994 Capacitor- Tubular, paper, oil impregnated. 0.33 mfd. 503047 47 ohms, + 10%. 1/2  watt (R105) 
75164 Rod-Actuating plunger rod (fibre) for fine tuning link 200 volts (C135) 

71476 Screw- 04-40 x 1/4" adjusting screw for 1.6, L7, 118, 1.9, LIO, 
L11 

39640 

73094 

Capacitor-Mica, 330 mmf. (C143) 

Capacitor-Mica, 390 mmf. (C149) 
73787 Capacitor-Tubular. paper, oil impregnated, 0.47 mfd. 

200 volts (CI68) 

504047 

503082 

47 ohms. +20%, 1/2  watt (R201) 

82 ohms, + 10%, 1/2, watt (R101) 

75177 Screw- 04-40 x 3/4 " adjusting screw for LI. L2, 1.3, 1.4, 1.43 39644 Capacitor-Mica, 470 mmf. (C107, C121) 76498 Choke-Filter choke (L113) 502118 180 ohms, +5%. 1/2  watt (12125) 

75176 Screw- 04-40 x 7/16" adjusting screw for LS 76461 Capacitor-Ceramic, 500 mmf., 20,000 volts (C179) 
73591 Coil-Antenna matching coil (2 req'd) (Part of T200) 503139 390 ohms, + 10% , 1/2 watt (11182) 
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CHASSIS KCS72 A , Late 

STOCK 
No. 

- 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION DESCRIPTION 

] 

503147 470 ohms, ± 10%, 1/2  watt (R114) 76487 Shaft-Connecting shaft (nylon) for picture and bright- 
ness controls 

MISCELLANEOUS 75464 Knob- Picture cor trol, horizontal hold control or volume 
control and power switch knob- beige- for blonde ma-

513158 560 ohms, ±l0%, 1 watt (R2O7) hogany or oak instruments (inner) 
73584 Shield- Tube shield for V101, V102, V103, V108 77211 Back-- Back cover complete with power cord (21T208, 

504210 1000 ohms, ±20%. 1/2  watt (R102, R118, R120, R124, R127) 21T217, 21T218, 21T227, 21T228, 21T229) 74963 Knob- Picture control, horizontal hold control or volume 
76972 Shield-Tube shield for V109 control and power switch knob- maroon- for mahogany 

503222 2200 ohms, ± 10%, 1/2  watt (R104, R212) 
75718 Socket- Channel indicator lamp socket and leads 

77679 Back- Back cover complete with power cord and terminal 
board (Model 21T207G) 

or walnut instruments (inner) 

523222 2200 ohms, ± 10%, 2 watts (R131) 
74834 Socket- Kinescope socket 77568 Back-Back cover complete with power cord and terminal 

74001 Knob- Picture control, horizontal hold control or volume 
control and power switch knob- tan- for maple instru-

504233 

502239 

3300 ohms, ±20%. 1/2  watt (R211) 

3900 ohms, ±5%. 1/2  watt (R129, R164) 

31251 Socket-Tube socket, uses octal, wafer for V105, V110, V112, 
V113, V116, V120, V121 (KCS72A2 6ACT for V110) 

76184 

board (Model 21T207) 

Beard- Antenna terminal board 76598 

manta (inner) 

Knob- Tone control and phono switch knob-beige- for 

503239 3900 ohms, ± 10%. 1/2  watt (R194) 
76453 Socket-Tube socket, octal, moulded, saddle mounted 

for V110 for KCS72A1M1 (KCS72A1M1 uses 6AG7 for 76629 Bracket-Hanger bracket for deflection yoke hood for 
blonde mahogany or oak instruments (outer) 

503256 5600 ohms, ± 10%, 1/2  watt (R138) 
71508 

V110) 

Socket-Tube socket, 6 pin, moulded- for V117 "7009 

Models 21T218, 21T227, 21T228, 21T229 

Bracket-Hanger bracket for deflection yoke hood for 

76597 Knob-Tone control and phono sw itch knob-maroon-
for mahogany or walnut instruments (outer) 

523268 6800 ohms, ± 10%, 2 watts (R203) Models 2IT208, 21T217, 21T207 76626 Knob- Tone control and phono switch knob-tan- for 
503282 8200 ohms. ± 10%, 1/2 watt (R176, RI79) 

50367 Socket-Tube socket, 6 pin, mouldoid, saddle mounted 
for V118 76697 Bracket- Masking panel support bracket (2 req'd) 

maple instruments (outer) 

513282 8200 ohms, ± 1.0%, 1 watt (R165) 73117 Socket-Tube socket, 7 pin , wafer m in iature for V101, 76599 Bracket-"U" shape bracket for deflection yoke support 
11765 Lamp-Channel marker escutcheon lamp-Mazda #51 

502310 10,000 ohms, ±5%. 1/2  watt (R107, R108, R123) 
V102, V103, V104, V106, V107, V108, V111 rod 76589 Mask-Channel marker escutcheon light mask-beige-

50367 Socket-Tube socket, 8 pin, moulded saddle-mounted 77680 Bracket-Mounting bracket for kinescope mounting for blonde mahogany, maple or oak instruments 
504310 10,000 ohms, ±20%, 1/2  watt (R152) for V114 straps (2 req'd) (Model 21T207G) 75459 Mask-Channel marker escutcheon light mask-bur-
502312 12,000 ohms, ±5%. 1/2  watt (R121) 72627 Socket-Tube socket, 8 pin, steatite saddle mounted for 76699 Bumper-Rubber bumper for kinescope (as req'd) gundy-for mahogany or walnut instruments 

V115 
503312 12,000 ohms, ± 10%, 1/2  watt (R145) 71892 Catch- Bullet catch arid strike for cabinet doors for 77036 Mask-Polystyrene masking panel for kinescope 

523315 15,000 ohms, ± 10%, 2 watts (RI35) 
76971 

76636 

Socket-Tube socket, 9 pin, wafer miniature for V109 

Stud- Adjusting stud complete with guard for focus 77018 

Models 21T227, 21T228, 21T229 

Clip- Ornamental clip (metal) for wood grille bars for 

77567 Mask-Polystyrene masking panel for kinescope (Model 
21T207) 

503315 15,000 ohms, ± 10%, 1/2 watt (R153) magnet Model 21T227 77678 Mask-Polystyrene masking panel (Model 21T207G) 

503318 

523318 

18,000 ohms, ± 10%, 1/2  watt (R128, R158, 112166, R196) 

18,000 ohms, ± 10%, 2 watts (R133) 

77011 

76463 

Switch-Tone control and phono switch less volume con. 
trol and power switch (S101) 

Terminal 

X1756 Cloth- Grille cloth for mahogany instruments for Models 
21T207, 21T208, 21T217 or walnut instruments for 
Model 21T217 

76177 Nut-# 10-32 special nut for deflection yoke hood support 
rods (2 req'd) 

-Screw type grounding terminal 
77013 Nut-Speednut for fastening emblem to cabinet 

503322 22,000 ohms, ± 10%, 1/2  watt (R167, R217) 76977 Transformer-Antenna matching transformer X3199 Cloth- Grille cloth for mahogany or walnut instruments 

513322 22,000 ohms, ± 10%, 1 watt (R193) 

complete 
(T200, C200, C201, C202, C203, L200, 1.201, L202, 1.203, 
J200) 

for Models 21T218, 21T227, 21T228, 21T229 or maple 
instruments for Model 21T228 

73634 Nut-Speednut for speaker mounting screw. for Models 
21T218, 2IT227, 21T228, 2IT229 

503327 27,000 ohms, ± 10%, 1/2  watt (R215) 76795 Transformer- Hi-voltage transformer (T111) X3222 Cloth- Grille cloth for blonde mahogany instrumi_nts 
for Models 21T218, 21T227 or for oak instruments for 

76601 Pad- Kinescope edge support pad (4 req'd)  

513327 27,000 ohms, ± 10%, 1 watt (R218) 76440 Transformer- Horizontal oscillator transformer cam- Model 21T229 77016 Pull- Cabinet door pull for Model 21T217 

513333 33,000 ohms, ± 10%, 1 watt (R214) 
plate with adjustable cores (T110) 

75474 Connector-Single contact male connector for antenna 77017 Pull- Cabinet door pull for Model 2IT227 

503339 39,000 ohms, ± 10%, V2 watt (R106. R142) 
76997 Transformer-Output transformer (T103) cable 77021 Pull-Cabinet door pull for Model 2IT228 

76984 Transformer-Power transformer, 115 volts 60 cycle (T109) 39153 Connector- 4 contact male connector for antenna cable 76628 Rod-"L" shape threaded rod to support deflection yoke 
513339 39,000 ohms, ± 10%, 1 watt (R132) 

77112 Transformer- Ratio detector transformer (T102, C105) 71457 Cord-Power cord and plug hood assembly 

503347 47,000 ohms, ± 10%, 1/2  watt (R160) 76981 Transformer-Sound i-f transformer complete 76698 Cushion-Rubber cushion for masking panel support 77681 Rod-"L" shaped threaded rod for deflection yoke hood 

504347 47,000 ohms, ±20%, 1/2  watt (11144) 
with 

adjustable core (T101, C102, C103, R103) brackets (2 req'd) assembly (Model 21T207G) 

512347 47,000 ohms, ±5%, 1 watt (R198) 76978 Transformer-Vertical output transformer (T108) 76627 Cushion-Rubber cushion for safety glass 76632 Screw- #8 x S/8" hex head screw (wood) for kinescope sup-
port bracket or hanger bracket 

503356 56,000 ohms, ± l0%, 1/2  watt (R146, R204) 76979 Transformer- First pis, i-f transformer complete with 
adjustable cores (T104, C116, R117) 

76631 Cushion- Rubber cushion for dust sealing the kinescope 
74113 Screw-#8-32 x 1" trimit head sci:ew for door pull for 

512356 56,000 ohms, 513{2, 1 watt (R178) 77268 Decal-Control function decal for blonde mahogany, Model 21T227 
78980 Transformer-Second, third or fourth pi: i-f transformer maple, or oak instruments 

503368 68,000 ohms, ± 10%, 1/2 watt (R219) complete with adjustable core (T105, T106, T107) 74269 Screw- #8-32 x 3/4 " trimit head screw for door pull for 
77015 Decal-Control function decal for mahogany or walnut Model 21T228 

513068 68,000 ohms, ± 10%, 1 watt (R192) 75449 Trap-FM trap complete with adjustable core and stud instruments 

513382 82,000 ohms, ± 10%, 1 watt (R191) (L203, C203) 
71984 Decal-" RCA Victor" decal for Models 21T227, 21T228, 

77682 Screw-# 12 x 2" hex head Type "A" tapping screw (steel) 
for fastening kinescope mounting straps (Model 

504410 100,000 ohms, ±20%, 1/2 watt (R213) 
75242 Trap-i-f trap (L200, L201, C200, C201) 21T229 21T207G) 

76983 Trap- 4.5 MC trap (L103, C128) 77012 Emblem-"RCA Victor" emblem 76808 Sleeve-Polyethlene sleeve for insulating hi-voltage lead 
513410 100,000 ohms, ± 10%, 1 watt (R175) 

76616 Yoke- Deflection yoke complete with 6 contact male 75456 Escutcheon-Channel marker escutcheon 
(Model 21T207G) 

530180 120,000 ohms, ±5%, 1/2  watt (R143) connector (L109, L110, L111, L112, C181, P103, R208, 73643 Spring- Channel marker escutcheon spring clip 
503415 150,000 ohms, ± 10%, 1/2 watt (R174, R183, 11187) R209, 11210) 

72113 Foot- Rubber foot (4 req'd) for Model 21T208 
76630 Spring-Formed spring for kinescope masking panel 

504415 150,000 ohms, ±20%, 1/2 watt (R139) 
77684 Gasket- Gasket for kinescope mounting straps (Model 

21T207G) 
(6 req'd) 

512415 150,000 ohms, ±5%, 1 watt (R195) SPEAKER ASSEMBLIES 76622 Glass-Safety glass 
77006 Spring- Retaining spring for deflection yoke hood sup-

port rod nut 
502418 180,000 ohms, ±5%, 1/2  watt (R141) 971490-3W, RL-105-E6, RMA-274 37396 Grommet-Rubber grommet for speaker mounting for 30330 Spring- Retaining spring for knobs #74001, 74963 and 
502427 270,000 ohms, ±5%, 1/2  watt (11177) (For Models 21T208, 2IT217, 21T229) Models 2IT218, 21T227, 2IT228 75464 

503427 270,000 ohms, ± 10%, V2 watt (RI57) 74308 Hinge-Cabinet door hinge (1 set) for Models 2IT227, 72845 Spring- Retaining spring for knobs #76591, 76592, 76623 
75024 Cone-Cone and voice coil (3.2 ohms) 21T228, 21T229 

503433 330,000 ohms, ± 10910, 1/2  watt (R111, R188) 76837 Spring- Retaining spring for knobs #76593, 76594, 76595, 

512433 330,000 ohms, ±5%, 1 watt (R190) 
75022 Speaker-8" P.M. speaker complete with cone and voice 

coil (3.2 ohms) 
76596 Knob-Brightness control or vertical hold control knob- 

beige- for blonde mahogany or oak instruments (outer) 
76596, 76597, 76598, 76624, 76625 and 76626 

503439 390,000 ohms, ± 10%, 1/2  watt (R168) 76595 Knob-Brightness control or vertical hold control knob- 
74936 Spring-Suspension spring for kinescope socket lead 

503447 470,000 ohms, ± l0%, 1/2 watt (R150, R200) 
92569-12W, RI..- 111- Al, RMA-274 

maroon- for mahogany or walnut instruments (outer) 72936 Stop-Cabinet door stop for Models 21T227, 21T228. 21T229 

504447 470,000 ohms, ±20%, 1/2 watt (RI12, 11147) 
(For Models 21T218, 21T227, 21T228) 

76625 Knob-Brightness control or vertical hold control knob- 
tan- for maple instruments (outer) 

77675 Strap-Top or bottom mounting strap for mounting 
kinescope (Model 21T207G) 

503456 560,000 ohms, ± 10%, 1/2 watt (R148, R171) 76594 Knob-Channel selector knob- beige- for blonde mahog- 77023 Washer- Cellulose washer- gold- for knobs 
503468 680,000 ohms, ± 10%, 1/2 watt (R154, R161) 75682 Cone-Cone and voice coil (3.2 ohms) any or oak instruments (inner) 

77569 Washer-Cellulose washer- maroon- for knobs (Models 
503482 820,000 ohms, ± 10%. 1/2  watt (R189, R199) 76389 Speaker- 12" P.M. speaker complete with cone and voice 

coil (3.2 ohms) 
76593 Knob-Channel selector knob- maroon- for mahogany 

or walnut instruments (inner) 
21T207 and 21T207G) 

503510 1 megohm, ± 10%, 1/2  watt (R155) 75458 Washer- Felt washer- beige- between knob and channel 
76624 Knob-Channel selector knob- tan- for maple instru- marker escutcheon for blonde or oak instruments 

502511 1.1 megohm, ±5%, 1/2  watt (R136) mente (inner) 
971636-1, RMA-274 75457 Washer- Felt washer- dark brown-between knob and 

503512 

503515 

1.2 megohm, ±10%, 1/2  watt (11180) 

1.5 megohm, ± 10%, 1/2  watt (11172) 
(For Models 21T207, 21T2070) 

76592 Knob-Fine tuning control knob- beige- for blonde ma- 
hogany or oak instrument. (outer) 

channel marker escutcheon for mahogany or walnut 
instruments 

11769 

39063 

503522 

1.8 megohm, ±5%, 1/2 watt (R140) 

1.8 megohm, ±5%, 1 watt (R197) 

2.2 megohm, ±10%, 1/2  watt (12126, R159) 

77000 Speaker- 5" P.M. speaker complete with cone arid voice 
coil (3.2 ohms) 

Note:- If stamping on speaker in instruments doe* 
not agree with above speaker number, order replace» 

76591 

76623 

Knob-Fine tuning control knob-maroon- for mahog- 
any or walnut instruments (outer) 

Knob-Fine tuning control knob-tan- for maple instru- 
mente (outer) 

75523 

75500 

Washer- Felt washer-tan-between knob and channel 
marker escutcheon for maple instruments 

Washer- Felt washer for kinescope masking panel or 
back cover mounting screws 

504610 10 megohm, ±20%, 1/2 watt (R110) ment parts by referring to model number of instru-
ment, number stamped on speaker and full description 

The system of employing an asterisk before the stock 71456 Screw-#8.32 x 7/16" wing screw to mount deflection yoke of part required. number of new items has been discontinued. 

APPLY TO YOUR RCA DISTRIBUTOR FOR PRICES OF REPLACEMENT PARTS. 

©John Ir. Rider 
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GENERAL DESCRIPTION 

The KRK-22A R-F tuner is a 12 channel VHF unit which is 
independent of the receiver chassis. This unit is a four circuit, 
wafer switch type with incremental inductance tuning, using 
two tubes in a driven grounded-grid R-F amplifier circuit and 
a combination mixer-oscillator circuit. The twelve position 
switch tunes each of the four circuits to the proper frequency 
for reception on channels 2 to 13, inclusive. The antenna 

input circuit uses an elevator transformer with an associated 
high-pass M-derived filter contained in a common shield 
housing. An adjustable F-M trap is provided. The output 
circuit uses a link-coupled I-F transformer with low impedance 
coaxial cable to the receiver chassis I-F input. The extended. 
range fine tuning control is concentric with the channel 
selector detent mechanism. 

ELECTRICAL SPECIFICATIONS 

TELEVISION R-F FREQUENCY RANGE 

A1112 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
Picture I-F Carrier Frequency 41.25 mc. 
Sound I-F Carrier Frequency 45.75 mc. 

ANTENNA INPUT IMPEDANCE 

Choice: 300 ohms balanced or 72 ohms unbalanced. 

INSTALLATION 

The KRK-22A tuner is now being installed as original 
equipment in the models listed. Early production models use 
the KRK-11B tuner. 

Model Name 

17T301 "Wayne" 

17T302 "Glendale" 

17T3 10 "Hanley" 

2 1T303 "Kirby" 

2 1T3 13 (G) "Jeffrey" 

2 1T3 14 (G) "Prentiss" 

2 1T3 15 "Deauville" 

2 1T3 16 "Hilton" 

2 1T322 "Dobson" 

2 1T323 "Lexington" 

2 1T324 "Stockton" 

Chassis No. 

KCS-78A 

KCS-78A 

KCS-78A 

KCS-82A 

KCS-82A 

KCS-82A 

KCS-82A 

KCS-82A 

KCS-82A 

KCS-82A 

KCS-82A 

RCA TUBE COMPLEMENT 
Tube Used Function 
(1) RCA 6BQ7A R-F Amplifier 
(2) RCA 6 X 8  R-F Oscillator and Mixer 

POWER SUPPLY RATING 
Plate Supply 270 volts, 25 ma. 
Filament Supply 6  3 volts, 0.85 amp 

INFORMATION 

Model 

2 1D305 

2 1D3 17 

2 1D326 

2 1D327 

2 1D328 

2 1D329 

2 1D330 

Name 

"Cabot" 

"Merritt" 

"Staunton" 

"Yorktown" 

"Kenbridge" 

"Southbridge" 

"Clermont" 

Chassis No. 

KCS-81A 

KCS-81A 

KCS-81A 

KCS-81A 

KCS-81A 

KCS-81A 

KCS-81A 

The following models had the KRK-22A tuner installed 
originally. Service Data on these models include information 
on the KRK-22A tuner. 

Model 

2 1T342 

2 1T344 

2 1D346 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT.-To properly align this tuner, it is 
recommended that the following test equipment be available: 

VHF Sweep Generator meeting the following requirements: 
(a) Frequency Ranges . 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Outpu• constant on all ranges. 
(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequen-
cies with crystal accuracy: 
(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(h) Radio frequencies 

Name 

"Lawrence" 

"Montgomery" 

"Rutherford" 

Chassis No. 

KCS-82D 

KCS-82D 

KCS-81D 

Picture Sound Receiver 
Channel Carrier Carrier .12-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2  55.25  59.75  101 
3  61.25  65.75  107 
4  67.25  71.75  113 
5  77.25  81.75  123 
6  83.25  87.75  129 
7  175.25  179.75 221 
8  181.25  185.75 227 
9  187.25  191.75 233 
10  193.25  197.75 239 
11  199.25 203.75 245 
12 205.25 209.75 251 
13 211.25 215.75 257 

300 I',. 
BALANCED 
OUTPUT 

(c) Output of these ranges should be adjustable and at 
least .1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal cali-
brator if the signal generator is not crystal calibrated. 

Cathode-Ray Oscilloscope. - For alignment purposes, the 
oscilloscope employed must have excellent low frequency and 
phase response, and should be capable of passing a 60-cycle 
square wave without appreciable distortion. 

Electronic Voltmeter. -A voltmeter with a 1.5 volt DC 
scale is required. RCA Senior "VoltOhmyst" or equivalent. 

KRK-22A ANTENNA MATCHING UNIT ALIGNMENT. 
The antenna matching unit is accurately aligned at the 

factory. Adjustment of this unit should not be attempted in the 
customer's home since even slight misalignment may cause 
serious attenuation of the signal especially on channel 2. The 
r-f unit is aligned with a particular antenna matching trans-
former in place. If for any reason, a new antenna matching 
transformer is installed, the r-f unit should be realigned. 
The F-M Trap which is mounted in the antenna matching 

unit may be adjusted without adversely affecting the align-
ment of the unit. 
To align the antenna matching unit disconnect the lead 

from the F-M trap L53 to the channel selector switch SID. 
With a short jumper, connect the output of the matching 

unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
a djustments. 
Remove the first pix i-f amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of R133 and C133B. 
Set the potentiometer to produce approximately - 5.0 volts of 
bias at the junction of R133 and C133B. 
Connect an oscilloscope to pin 9 of V110 and set the 

oscilloscope gain to maximum. 
Connect a VHF signal generator to the antenna input termi-

nals. Modulate the signal generator 30' ; with an audio signal. 
Tune the signal generator to 45.75 mc. and adjust the 

g.3nerator output to give an indication on the oscilloscope. 
Adjust L54 in the antenna matching unit for minimum audio 
indication on the oscilloscope. 
Tune the signal generator to 41.25 mc. and adjust L57 for 

minimum audio indication on the oscilloscope. 
Remove the jumper from the output of the matching unit. 
Connect a 300 ohm 1/2 watt composition resistor from L53 to 

ground, keeping the leads as short as possible. 
Connect an oscilloscope low capacity crystal probe from 

PAD FOR PAD FOR 
50.0. COAX. 72 A_ COAX. 

300 
BALANCED 
OUTPUT 

PAD FOR 
300 ii. BAL 
INPUT 

Figure 1-Sweep Attenuator Pads 
L53 to ground. The sensitivity of the oscilloscope should 
be approximately 0.03 volts per inch. Set the oscilloscope 
gain to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 1 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep employed. 
Connect the signal generator loosely to the matching unit 

antenna terminals. 
Set the sweep generator to sweep from 45 mc. to 54 mc. 

With RCA Type WR59A sweep generators, this may be accom-
plished by retuning channel number 1 to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the 
core retaining spring. 

Adjust L55 and L56 to obtain the response shown in figure 
2. L55 is most effective in locating the position of the shoulder 
of the curve at 52 Inc. and L56 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above 
procedure until no further adjustments are necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L53 and SID. Replace V106. 

AT 52 MC. 

( 53 MC 100% RESPONSE 

60 MC. 

50 MC AT 60% ± 15% RESPONSE POINT 

Figure 2-Antenna Matching Unit Response 

KRK-22A TUNER ALIGNMENT 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C2 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. 
Turn Ti slug all the way out. Do not change any of the adjust-
ments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of T104 
and terminate the link with a 39 ohm composition resistor. 
Turn the receiver channel selector switch to channel 2. 
The 42.0 mc. trap is adjusted with zero bias. To insure that 

the bias will remain constant, take a clip lead and short 
circuit the AGC terminal of the tuner at the terminal board 
to ground. 

Connect the oscilloscope to the test point TP1 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the output 
of the antenna matching unit at the junction of L53 and C24 
at the bottom of the F-M trap L53. 
Tune the signal generator to 42.0 mc. and modulate it 3CY, 

with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C19 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C19 into channel 2, 
thereby reducing sensitivity on channel 2. 
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MODEL KRK-22A 

Connect the potentiometer arm of one ot the nias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce-3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C5 to read —3.0 volts at the test point TP1, as read 
on the "VoltOhmyst". The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 
5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adj . st C3 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of C10. Be care-
ful that the wire does not touch any of the tuned circuits as 
it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the "r-f in" terminal of 
the signal generator. Adjust C3 to obtain an audible beat 
with the signal generator. 

Turn C2 clockwise until the beat note just begins to change, 
then turn one full turn in the same clockwise direction. 

Note.— If on some units, it is not possible to reach the proper 
channel 8 oscillator frequency by adjustment of C3, switch 
to channel 13 and adjust L42 to obtain proper channel 13 
oscillator frequency as indicated in the table on page 11. 
Then, switch to channel 12 and adjust L11 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C3 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L42 and back to 
channel 8 and adjust C3. 

Set the Ti core for maximum inductance (core turned 
counter-clockwise). 

Return the fine tuning control to the mechanical center of 
its range. 

Connect the sweep generator through a suitable attenu-
ator, as shown in Figure 1, to the input terminals of the 
antenna matching unit. 

Connect the signal generator loosely to the antenna terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment even 
though the response as seen on the cscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C7, C10, CIS and C20 for approximately correct 
curve shape, frequency, cind band width as shown in Figure 6. 

The correct adjustment of C20 is indicated by maximum 
amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C7 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably (assum-
ing that C20 has been properly adjusted). C10 is the coup-
ling adjustment and hence primarily affects the response 
band width. 

Connect the "VoltOhmyst" to test point TP1. Adjust CS to 
read —3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C2, 
C7, C10 and CIS for proper response. Adjust C20 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

furn the fine tuning coniw uyulocitwise. 

Adjust L42 to obtain an audible beat. Slightly overshoct 
the adjustment of L42 by turning the slug an additional turn 
in the some direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C2 to again 
obtain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier ma! kers, 211.25 mc. and 215.75 mc. 

Adjust L43 and L45 for proper response as shown in 
Figure 6. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

If it was necessary to readjust C5, turn the sweep and signal 
generators back on and recheck the channel 13 response. 
Readjust L43 and L45 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C2 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C7, C10, C15 and C20 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back io 
channel 13 and check the oscillator injection voltage at TP1 
if C7 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator iniectian trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator 
frequency 129 mc. 

Set the fine tuning control to the center of its mechani-
cal range. 

Adjust L5 for an audible beat Adjust L44, L46 and L41 
for proper curve shape as shown in Figure 6. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. Readjust C5 if necessary. 

If C5 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C7 for correct curve 
shape and recheck C2 and C3 for proper oscillator frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the 
response and oscillator injection voltage obtained. See 
figure 6 for typical response curves. It should be found 
that all these channels have the proper response with the 
markers above 80' ; response. 

If the markers fail to fall within this requirement readjust 
L44, L46 and L41 in order to obtain curves within the proper 
limits. 

Switch the chant-.'sl selector, signal generator and marker 
generator through runnels 7 to 13 and observe the response 
curves, referring to Figure 6 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust C15, C7, or C10 to obtain the proper 
response. 
With the receiver and signal generator on channel 13 ad-

just L42 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil. 
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 
NOTE: I.F. Response Curves of receivers using the 
KRK-22A are the same as those using the KRK-I113 
tuner. Refer to Service Data for the specific model 
receiver concerned. 

LAYOUT AND SCHEMATIC DIAGRAMS 

T 1 
1 F 
TRANS 

C 
C5 FINE TUNING 
OSC 

INJECTION 

dL 10 Lj.11 

LS'DO 

Cr— Lt 

Li s.40 

,CD\ 
L7,0 

;DO Li) 

Lb 1.,54 L4 

Figure 3— Front View 

TERM. 1 

TERM 2 

GND 

TERM. 3 

1-1TR 

TERM 4 

AGC 

Figure 4— Rear View 

lc\ 

JI -F 
FRONT 
VIEW 

TUNER UNIT 
KRK- ZZA 

,3 

510 o 
FRONT 10 o 

o \ 
8°7 

— — — 

TEST 
POINTS 

TP1 

12 

II 0 

R7 
1 0 0 K 75R1 013N r 3C39, 

L29 L25 

1-30 124 

131 L23 

.7.17. L46 

T °27.7 p .17y 
116 

LIS 

L43 t 

C 5 

L42 4 

C2 
FINE 
TUNING , 
CONTR. I-91 

T L8 \ 

L -•••• 

us, 

L7 

Figure o— R-r Response 

SI A 
FRONT 

13 t 

C13 
*". 270 

ANT. MATCHING UNIT 

L 57 L54 
I- F IF 

TRAP TRAP 
C26 
5 
f-

LES 
M 

TRAP 

T2 C2 LO C4 
I ANT 18 3 
I TRANS. 

141 

— 

.3 51 
04 REAR 
0, 

CIS ¡C201 
27°  

I 

— 68COA 
R- F AMPt 

SIC C15 
REAR 1-4 r 148 

L27 't-IftAFo 
o 

.3 C 19 
04 4-40 

os 
C 16 0, 

R8 1000 
1000 
W•  

C14 
270^ 

o L47 
100K 

RIO 

SG 
100K 51B 

REAR 

L2 " 
ISO 

L3 9. 

'L4 

S'A 
REAR 

R2 

RS 
3300 

CG 
"0.68 
MME 

C3 -1 

RI 
100K 

6X8 
osc MIXER 

9 

L51 L50 

1. C4 

I'° 

1000 I 

e 

R72 1  CZ' 

68 ill)000 
R0110 A.OG4c 

120 

•-• CI7 
1000 

L52 
CTOIN V 
TRANS WI 

COAX 

IRK LI 

C 12T 
C8 10001 

11000 

5.3V. I 

C7 
0.8-3 

SI FRONT ANC/ REAR 
SECTIONS VIEWED 
FROM FRONT AND 
SHOWN IN CHANNEL 
NO.2 POSITION 
(54 - 60 MC ) 

0-48945- I 

Figure 5—Schematic Diagram 

T1 C 7 C 20 
MIXER MIXER GRID R•F 3610 
TRANS. CHAN. 8 CHAN. 8 

TR2. C.15 TEST PT R-F PLATE / L53 
(ALIGN) CHAN. 8/ FM ;TAH....._.........S55.___1.56 

o 

C2 
FINE TUNING 

ADJ 

C5 
OS( INJECTION 

ADJ. 

LI THROUGH LI1 
INDIVIDUAL CHANNEL 
OSC. ADJUSTMENTS 

L42 
OSC. CHAN. 13 

TRACKING ADJ 

A 
To ST FIX 
1-F TRANS. 

C 28 

 03 

14 
470 

2 
+6 

C 29 

1 470 

L44 
MIXER GRID 
CHAN.G 

TRI 
TEST POINT 
(OSC. INJ) 

LS7 
41.25 MC 
I-F TRAP 

L54 
45.75 MC 
IF TRAP 

L4I 
R-F GRID 
CHAN 6 

(AT REAR OF UNIT) 

L46 
R-F PLATE 
CHAN.G 

L45 
R-F PLATE 
CHAN. 13 

CIO 
BANDWIDTH 

L43 
MIXER GRID 
CHAN 13 

Figure 7—KRK-22A Tuner Adjustments 

©John F. Rider 

O
S
-
EL
 
3
9
V
d
 A
l
 

V
D
1
1
1
3
W
V
 
d
0
 
N
O
I
I
V
I
I
0
d
1
1
0
D
 
O
I
G
V
I
I
 



ILLUSTRATIONS 

T2 L56,L57 L54,L55 L53 C19 
ANT. TRANS. C27 C25 F- M TRAP I- F TRAP 

ear 
tee! 

BANDWIDTH 

C2 
FINE TUNING 

ADJ. 

CHANNEL \ 
SELECTOR \ 
CONTROL - 1 

111111 

e 

I 

FINE TUNING 
CONTROL 

IL 

John F. Rider 

S1A 
OSC. 

WAFER 

Si B 
MIXER 
WAFER 

C20 
R- F GRID 

Figure 8- Top View of KRK-22A Timer 

C7 
MIXER 
GRID 

6X8 

IDfri 7,9 5 

T 1 
MIXER 
TRANS. 

6B Q7Zele4446e''''''"'„, 

C10 C15 
R- F PLATE \ 

Phi 7,s1 (5. 

S1C 
R-F AMP. 
WAFER 

-S1D 
ANT. 

WAFER 

C3 
OSC. ADJ. 

I- F CABLE 

' 

ANT. 
MATCHING 

UNIT 

Figure 9-Side View and Wafer Switch Assemblies-KR k-'' 1 Tu., 

B + 

HTR. 

STOCK 
No DESCRIPTION 

STOCK 
No. DESCRIPTION 

76539 

76270 

77850 

77855 

77853 

77913 

70104 

77151 

76532 

77616 

93058 

77865 

33098 

54207 

70935 

76739 

76527 

75199 

76552 

77293 

77084 

77252 

73960 

77854 

73591 

73874 

73460 

77915 

77919 

77921 

77206 

76763 

76562 

76537 

76538 

38853 

77860 

R-F UNIT ASSEMBLIES 
KRK-22A 

Board-Antenna matching transformer terminal board 
-less coils and capacitors. 

Board-Terminal board-4 contact 

Bracket-Side bracket for mounting coil and stators 

Can-Shield can for convertor transformer 

Capacitor-Ceramic, variable, for fine tuning-plunger 
type (C2) 

Capacitor-Tubular. adjustable. steatite, 0.8-3.0 mmf. 
(C5) 

Capacitor-Fixed, headed-load type, 0.68 ritmf.. I 20%, 
500 wilts DC (C6) 

Capacitor-Adjustable, steatite, 0.8-3.0 mmf., ( C3. C7) 

Capacitor-Adjustable, steatite. 1-4 rrimf., (C15, C20) 

Capacitor-Adjustable, mica. 4-40 mmf. (C19) 

Capacitor-Fixed, cercarnic. non-insulated, 6 mint.. ± 0.5 
mmf., 500 volts DC. Temp. coef. =0 (C26) 

Capacitor-Fixed, ceramic, non-insulated, 10 mmf., ± 1.0 
inmf.. 500 volts DC. Temp. coal. =0 (Cl) 

Capacitor-Fixed, ceramic, non-insulated, 10 mmf., ± 1.0 
mmf., 500 volts DC. Temp. coef. = -750 (C4) 

Capacitor-Fixed, ceramic, non-insulated, 18 mmf., 
± 10%, SOO volts DC. Temp. coal. = 0 (C27) 

Capacitor-Fixed, ceramic, non- insulated, 27 mmf., 
± 10%. 500 volts DC, Temp. cool. = 0 (C25) 

Capacitor-Fixed, ceramic, non- insulated. 33 mmf., 
+ 10%, 500 volts DC. Temp. coef. =0 (C24) 

Capacitor-Mica trimmer, 55-80 mrrif. (C10) 

Capacitor-Fixed, ceramic, insulated, 270 mmf., ± 20%, 
500 volts DC, High "K" type (C13, C14, C18) 

Capacitor-Fixed, ceramic, insulated, 330 rnmf.. ± 10%. 
500 volts DC, High "K" type (C9) 

Capacitor-Fixed, ceramic. 470 mmf., +100%, -0%. 
500 volts DC, High "K" disc (C29) 

Capacitor-Ceramic, feed-thru, 1000 mmf. (C11, C12, 
C21. C22) 

Capacitor-Fixed, ceramic, 1000 mmf., +100%, -0%, 
500 volts DC. High "K" disc (C8. C16, Cl?. C23) 

Capacitor-Fixed, ceramic, 10,000 mmf., +100%. - 0%, 
SOO volts DC, High "K" disc (C28) 

Clip-Mounting clip for fine tuning core 

Coil-Antenna matching colt (Port of T2) 

Coil-Channel #6 mixer coil (1.44) 

Coil-Channel #6 R-F plate coil (L46) 

Coil-Channel # 13 oscillator coil (1.42) 

Coil-Channel # 13 mixer coil (L43) 

Coil-Channel # 13 R-F plate coil (1.45) 

Coil-Filament choke coil (1.52) 

Coil-Heater choke coil (1.50. 1.51) 

Coil-R-F amplifier coupling coil (L47) 

Coil-Shunt coil complete with adjustable core (1.55) 

Coil-Shunt coil complete with adjustable core (1.56) 

Connector-4 contact female connector-part of antenna 
matching transformer (J1) 

Connector -Grounding strap connector 

77859 

76460 

77852 

76543 

77918 

77914 

77846 

77917 

77912 

77861 

77847 

7672e 

503112 

503147 

503210 

503233 

503268 

523312 

523315 

502327 

503410 

503510 

14343 

77849 

75176 

76549 
76547 

77848 

77862 
76534 
77851 
76336 

77856 

77916 

77911 

77910 

77920 

76740 

77858 

77857 

76540 
77628 
76542 

76541 
75190 

Connector-R-F grid switch return connector (L49) 

Contact-Test point contact 

Core-Adjustable core for fine tuning capacitor 

Core-Adjusting core for FM trap 

Core- 1/2 -20 x 1/2" adjusting core for 1.44. 1.46 
Core-# 8-32 x 27/64" adjusting core for 1.42. L43 

Detont-Detent mechanism and fibre shaft 

Form-Channel #6 coil form complete with core 

Form-Channel it 13 coil form coitiPlitte with cure 

Guide-Bakelite guide for fine tuning lever 

Lever.-Fine tuning lever 

Nut-Speed nut for capacitor * 76532 

Resistors-Fixed, composition:-

120 ohms. ± 10%, 1/2 watt (R11) 

470 ohms. ± 10%, 1/2 watt (R14) 

1000 ohms, 1 10%, 1/2 watt (R8) 

3300 ohms, ± 10%, watt (R5) 

6800 ohms, ± 10%, 1/2  watt (R12) 

12,000 ohm., ± 10%, 2 watts (R2) 

15,000 ohms, ± 10%, 2 watts (R3) 

27,000 ohms, ± 5%, 1/2  watt (R4) 

100,000 ohms. ± 10%, 1/2  watt (RI, R6, R7, R13) 

1 megohm, ± 10%. 1/2 watt (R9, R10) 

Retainer-Fine tuning shaft retainer ring 

Retainer-Retainer for fine tuning spring 

Screw- # 4-40 x 7/16" adjusting screw for L5 

Screw- # 4-40 x 34." adjusting screw for Ll. 1.2, L3, 1.4 
Screw-* 4.40 x 1/2 " adjusting screw for L6, L7, 1.8, L9, 

1.11 
Shaft-Fine tuning shaft and cam 

Shield-Front shield 

Shield-Tube shield 
Shield-"U" shape shield for underside of unit 

Socket-Tube socket, 9 pin, miniature, saddle mounted 
Spring-Fine tuning core spring 
Spring-Fine tuning lever spring 
Stator-Mixer stator complete with rotor, coils, capacitor 
and resistors (53, C6, C9. C13, 1.12. 1.13, 1.14, L15, 1.18, 
1.17. 1.18. 1.19, L20, 1121, 1•43, 1.44, R5, R6, R7) 

Stator-Oscillator stator complete with rotor, coils and 
trimmer (Si, C5, Li, 1.2. 1.3, 1.4, L5, 1.6, 1.7, 1.8. 1.9, 
LIO. 1.11. 1.42) 

Stator-R-F grid stator complete with rotor and coils (S4, 
1.32. 1.33, 1.34, 1•35. 1.36. 1.37, 1.38. 1.39, 1.40. 1.41) 

Stator-R-F plate stator complete with rotor, coils, capaci-
tor and resistor (S3. C14. L22, 1.23, 1.24, 1.25, 1.26. 1.27. 
1•28, 1.29. 1.30, 1.31. 1.45, 1.46, R8) 

Stud-#6-32 x 1" adjusting stud for adjustable capacitor 
C5 

Transformer-Antenna matching transformer complete 
(T2. C24, C25, C26, C27, J1, 1.53, 1.54. L55, 1.56, 1.57) 

Transformer-Convertor transformer (T1) 

Trap-F-M trap complete with adjustable core (1.53) 

Trap-IF. trap (1.48) 
Trap-I.F. trap (41.25 MC) complete with core (LS?) 

Trap-I.F. trap (45.75 MC) complete with core (1.54) 
Washer-Insulating washer (Neoprene) for adjustable 

capacitor CS 

APPLY TO YOUR RCA DISTRIBUTOR FOR PRICES OF REPLACEMENT PARTS 
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MODEL KRK-25, UHF-VHF Tuner Kit 

GENERAL DESCRIPTION 

UHF-VHF Tuner Kit KRK-25 includes a 16 Channel UHF-VHF 

tuner, mounting hardware, components for circuit modifica-

tions, coaxial link cable, FM trap, knobs for Walnut and 

Mahogany instruments, and instructions for installation. 

Knobs for Blond and Oak or Maple and Cherry instruments 

are available from RCA Victor Distributors (refer to parts 

list for proper part numbers). 

The rotary type tuner is shipped with 12 pretuned VHF 
inserts covering Channels 2 through 13 inclusive. UHF 
inserts are available from RCA Victor Distributors. 

The tuner employs four tubes plus a crystal rectifier. It is 
designed to be used with chassis Nos. KCS66, KCS66A, 
KCS66C, KCS66D—KCS68C, KCS68E, KCS68F, KCS68H 
—KCS74. 

ELECTRICAL SPECIFICATIONS 

TELEVISION R-F FREQUENCY RANGE 
Any of 70 UHF channels 470 mc. to 890 mc. 
Any of 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
(Any desired combination of 16 UHF and/or VHF channels 
may be used.) 
Picture I-F Carrier Frequency 45.75 mc. 
Sound I-F Carrier Frequency 41.25 mc. 
WEIGHT AND DIMENSIONS 
Net Shipping Width Height Depth 

Weight Weight Inches Inches Inches 
71/2 lbs. 11 Y2 lbs. 51/2 8 15 

ANTENNA INPUT IMPEDANCE 
UHF—Choice: 300 clms balanced or 72 ohms 
VHF- 300 ohms balanced. 

RCA TUBE COMPLEMENT 
Tube Used 
(1) RCA 6BQ7A 
(2) RCA 6AF4 
(3) RCA 6BQ7A 
(4) RCA 6S4 
A 1N82 crystal is used as a mixer. 

INSTALLATION INSTRUCTIONS 

The UHF-VHF Tuner Kit KRK-25 may be installed in the following 

Model 

17T150 

17T151 

17T153 

17T154 

17T155 

17T160 

17T162 

17T163 

17T172 

17T172K 

17T173 

17T173K 

17T174 

17T174K 

Name Chassis No. 

"Colby" KCS66C 

"Glenside" KCS66C 

"Bristol" KCS66 

"Whitfield" KCS66 

"Preston" KCS66 
"Hampton" KCS66 

"Caldwell" KCS66A 

"Crofton" KCS66C 
"Covington" KCS66A 

"Covington" KCS66D 

"Calhoun" KCS66A 

"Calhoun" KCS66D 

"Kendall" KCS66A 

"Kendall" KCS66D 

Determine that the receiver is in proper operating 
condition before proceeding with the tuner installation. 

CABINET MODIFICATIONS 

Remove the television chassis from the cabinet. 

Locate and drill two 1/2 inch holes in the receiver chassis 
shelf using the template provided. For location see Fig. 1. 

Remove the channel marker escutcheon from the cabinet. 
On metal cabinets also remove the inside ring and bend ring 
tabs flush against cabinet. Cut a semi-circular notch 9/16 
inches in diameter for indicator lamp clearance as shown 
in Fig. 2. This notch must be undercut on the inside of 
wooden cabinets, also refer to Fig. 2. 

A portion of the plastic front mask must be removed on 21 
inch receivers to allow pilot light bracket clearance, see 
Fig. 3. 

REMOVAL OF PRESENT TUNER 

Remove the cable clamp from the side of the tuner. 

Color of all leads removed should be noted for reference 
later. 

Disconnect the shielded cable from ground and terminal 
"A" at T104 ( 1st. Pix. I-F Grid Transformer). 

Disconnect the AGC lead coming from the receiver chassis, 
at terminal 3 of the tuner. 

(On al117 inch models exceptl7T250DE and 17T261DE.) 

Disconnect the +B lead feeding terminal 4 of the tuner 
through a 100 ohm resistor, at the receiver chassis terminal 
board. Connect the 18000 ohm 2 watt resistor supplied with 
the kit, between this point on the chassis terminal board 
and a nearby ground lance. 

receivers: 

Model 

17T250DE 
17T261DE 
21T159 
21T159DE 
21T165 
21T166DE 
21T174DE 
21T175DE 
21T176 
21T177 
21T178 
21T178DE 
21T179 
21T179DE 
21T197DE 

unbalanced. 

Function 
R-F Amplifier (VHF only) 

R-F Oscillator 
1-F Amplifier 

Voltage Control 

Name 

"Brett" 
"Ainsworth" 
"Selfridge" 
"Selfridge" 
"Meredith" 
"Farmington" 
"Bancroft" 
"Benton" 
"Suffolk" 

"Donley" 
"Rockingham" 
"Rockingham" 
"Clarendon" 
"Clarendon" 
"Sunderland" 

Chassis No. 

KCS74 
KCS74 
KCS68E 
KCS68F 
KCS68E 
KCS68 
KCS68F 
KCS68F 
KCS68C 
KCS68C 
KCS68C 
KCS68F 
KCS68C 
KCS68F 
KCS68H 

(On Models 17T250DE and 17T261DE only.) 

Disconnect the +B lead, feeding terminal 4 of the tuner 
through R122, at C212B. Connect the 18000 ohm 2 watt 
resistor supplied with the kit, from the junction of C212B and 
R188 on the terminal board, to the nearby ground lance. 

(On 21 inch Models only.) 

Disconnect +B lead feeding the 100 ohm resistor on ter-
minal 4 of the tuner, from the small two-terminal board on 
the rear of the tuner. Pull the lead inside the receiver chassis 
and run to unused pin 7 of V123. Connect the 18000 ohm 
2 watt resistor supplied with kit, between pin 7 of V123 and 
a nearby ground lance. 

(All Models.) 

Disconnect the (265 V.) +B lead at the small two-terminal 
board on the rear of the tuner. 

Disconnect the heater lead at terminal 6 of the tuner. 

Disconnect the +B lead, leading from terminal 7 of the 
tuner, at the. receiver chassis terminal board. 

Remove the transmission line connector from the tuner 
input jack. 

Unclip the channel indicator lamp and discard the lamp 
cover. 

Remove the tuner and its mounting bracket from the 
receiver chassis. 

INSTALLATION OF THE KRK-25 TUNER 

Remove the KRK-25 Tuner Kit from the shipping carton. 
Make sure that all tubes are in place and firmly seated in 
their sockets. 

Remove the speaker cable clamp from the receiver chassis. 

Locate the mounting holes for the tuner by using the 
templates supplied with the kit. The two large brackets are 
used with 21 inch receivers and the two small brackets with 
17 inch receivers. On receivers using Chassis No. KCS74 
these holes are already provided. 

An alternate method for locating the mounting holes may 
be used if desired. This is accomplished by locating the 
position of the top mounting hole of the front bracket, see 
Fig. 5. On 17 inch Models this hole is located 4% inches from 
the chassis front and 5/16 inches in from the right side of 
the chassis. On 21 inch Models the hole is located 2% inches 
from the chassis front and 5/16 inches in from the right side 
of the chassis. The remaining holes may be located by 
assembling the appropriate brackets on the tuner, placing 
the tuner in position with the top front hole as a guide, and 
spotting the other holes. 

CAUTION: Check the position of components and cables 
under the chassis before drilling holes to avoid possible 
damage. 

Drill all chassis holes using a 30 drill to fit the self-
tapping screws provided. 

(On 21 inch Models only.) 

A chassis lance partially occupies the location of the 
hole for the top screw of the rear bracket. Bend the lance 
flush to the chassis. Drill the hole with a #8 drill and use 
the machine screw, washers and nut provided in the tuner 
kit for this mounting hole. 

Mount the tuner on the receiver chassis. A flat surface 
should be used to support the tuner and receiver chassis to 
assure proper mechanical alignment. 

Mount the three-lug terminal board, attached to the tuner 
leads, under the top front mounting bracket screw with the 
terminals facing the tuner as in Fig. 5. 

Connect the link cable to T2 on the tuner as shown in 
Fig. 5, grounding the shield on the lance provided. 

Connect the other end of the link cable to terminal "A" 
of T104 (1st Pix. I-F Grid Transformer), grounding the shield 
to the adjacent chassis lance. The link cable must be shunted 
with a 1000 ohm resistor and a 5-70 mmf. trimmer capacitor. 
Add these components from the kit at T104 if they are not 
part of the original circuit. Remove any existing fixed resistors 
and capacitors which shunt the link cable in some models. 

Connect the AGC feed to the white-green lead from the 
tuner at the terminal board previously mounted on top front 
of the receiver chassis. See Fig. 5. 

Connect the (265 V.) +B feed to the red lead from the tuner 
at the terminal board. 

Connect the heater feed to the brown lead from the tuner 
at the terminal board. 

(On 21 inch Models only.) 

Connect the two 1800 ohm 2 watt resistors, supplied in 
kit, in series between the center lug of the terminal board 
holding the red lead from the tuner and the rear terminal 
(+373 V.) of R24.3 bleeder resistor mounted on the top 
right front corner of the receiver chassis. See Fig. 5. 

Clip the channel indicator lamp on the tuner lamp bracket 
and install the lamp cover, supplied in kit, with the aperture 
facing to the front. 

ANTENNA INPUT MODIFICATION 

The existing antenna input connector may be used when 
modified. Cut off the two close-spaced jumpered pins close 
to the bakelite disc. Insert the connector in the tuner jack 
and fasten in position using the retainer plate and screw 
provided in the kit. 

An FM trap is supplied with the kit. It consists of a 41/2 inch 
length of flat 300 ohm transmission line with a 5-70 mmf. 
shunt trimmer at one end, the opposite end is shorted. Tape 
the trap securely to the receiver antenna cable at some 
convenient location between the receiver terminal board and 
the tuner as shown in Fig. 5. The exact position of the trap 
is not important except for convenience of trimmer adjustment. 

When a common UHF-VHF antenna is used in fringe areas, 
the contact springs under the UHF coaxial input jack 11 

must be bent upwards, to prevent contact with the buttons 
on the inserts. Remove the tuner cover. Rotate the channel 
selector knob until an empty drum compartment lies under 
the input jack H. The two springs will now be accessible and 
may be bent upwards sufficiently to clear the insert buttons. 

When coaxial cable is used for the UHF input, attach the 
ferrule supplied on the coaxial input jack il, to the co-
axial cable. The use of a separate UHF antenna, fed to the 
coaxial input jack 11, will require removal of the antenna 
coupling loop from all UHF inserts used. Cut the coupling 
loop wires at the contact buttons to which they are soldered. 
Remove the tape securing the loop to the insert. The loop is 
then removed by carefully rotating until it slips out easily. 

KNOB ASSEMBLY 
The proper order of knob assembly is shown in Fig. 4. 
Place the fine tuning knob on the shaft and rotate until 

one of the slots engages the projection on the fine tuning cam. 
Push the knob in until seated firmly against the cam. 

Place the channel selector knob on the shaft. Rotate the 
knob until the knob teeth mesh with the drive gear, at a point 
where a hole in the knob face is over the channel indicator 
lamp. Push the knob and retainer in until firmly seated. 
Remove tabs from the tab disc corresponding to any UHF 

channels to be used. Mount the tab disc on the indicator disc. 
The proper position will be indicated by the keyway on the 
tab disc meshing with the key on the indicator disc. Remove 
the required UHF channel number tabs from the sheet supplied 
and mount on the indicator disc. 

Assemble the indicator disc and cover by matching the 
projection on the disc to the smallest cover recess. 
Mount the indicator assembly on the shaft, matching the 

flats on the assembly spring and the shaft. Push the assembly 
into position. 

REMOVAL AND INSTALLATION OF INSERTS 

INSERT REMOVAL.—Remove the tuner cover shield. 
Rotate the channel selector to the desired channel. The 
channel insert position may be identified by the stampings 
on the insert drum which are visible through the channel 
indicator apertures at each end of the tuner, see Figs. 5 and 13. 

Rotate the channel selector two positions counter-clock-
wise. Three inserts will be clearly visible in the tuner cover 
opening. The second insert below the contact springs is the 
one desired. 
Remove the insert by the insert buttons, do not grip the 

adjusting screws. Slide the insert to the rear until the notches 
on the insert clear the drum tabs. Lift the insert upward 
and remove. 
INSERT INSTALLATION—Identify the proper insert 

chamber in the manner previously described. 
The insert has two fingers at each end. Place the longer 

insert fingers in the notch at the rear of the drum arid lower 
the insert into the drum chamber. Push the insert back 
against the retaining spring until the notches clear the tabs 
on the sides of the chamber. Carefully press the insert down 
until seated over its entire length. Release the tension applied 
against the retaining spring allowing the insert to move 
forward under the tabs. The short fingers on the insert will 
enter the slot in the front drum disc when the insert is prop-
erly seated. 

Replace the tuner cover shield. 
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Figure 2-Cabinet Panel Modification 
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Figure 4-Knob Assembly 
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TUNER ADJUSTMENTS 

INSERT ADJUSTMENTS. - Some factory prealigned 
UHF inserts may require minor adjustment when installed in 
the tuner. This can be accomplished by using the UHF 
station as a signal source. 
CAUTION SHOULD BE TAKEN TO OBSERVE FOR REFERENCE, 
THE INITIAL POSITION OF ALL CORES BEFORE MAKING 
ANY ADJUSTMENTS. 

Set the fine tuning control to the center of its range on the 
channel to be adjusted. Adjust the oscillator core for this 
channel to obtain maximum audio output without distortion. 
Adjustment of the triple-tuned circuit; UHF antenna, UHF 
link coupling and mixer cores may be made, if necessary, to 
obtain best picture and sound. 

DETENT TENSION ADJUSTMENT.-The tension of 
the detent roller may be adjusted by the detent tension adjust-
ment, see Figs. 6 and 13. 

TEST EQUIPMENT.-To properly service the KRK-25 
Tuner with receivers using the chassis indicated, it is recom-
mended that the following test equipment be available: 

© 
o 

Figure 6- Tuner Adjustme;;;; 

VHF Sweep Generator meeting the following requirements: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequen-
cies with crystal accuracy: 

(a) Intermediate frequencies 
39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 47.25 mc. 

(b) Radio frequencies 

Picture Sound 
Channel Carrier Carrier 
Number Freq. Mc. Freq. Mc. 

2 55.25 59.75 
3 . 61.25 65.75 
4 67.25 71.75 
5 77.25 81.75 
6 83.25 87.75 
7 175.25 179.75 
8 181.25 185.75 
9 187.25 191.75 
10 193.25 197.75 
11   199.25 203.75 
12 . .205.25 209.75 
13. 211.25 215.75 

Receiver 
R-F Osc. 
Freq. Mc, 

101 
107 
113 
123 
129 
221 
227 
233 
239 
245 
251 
257 

(c) Output of these ranges should be adjustable and at 
least .1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal cali-
brator if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 
mc. to 890 mc. RCA Types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following fre-
quencies with crystal accuracy: 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. 471.25 475.75 Freq. Mc. 

14  
477.25 48 1.75 517 

487.75 
15 

483.25 523 16 
48925 49375 529 . . 17 535 

18 495.25« 499.75 541 
19 501.25 505.75 547 

5 11.75 20 507.25 553 
513.25 2 1 517.75 559 

22 519.25 523.75 565 
23 525.25 529.75 571 
24 531.25 535.75 577 
25 537.25 541.75 583 

543.25 26 547.75 589 
27 549.25 553.75 595 
28 555.25 559.75 601 
29 561.25 565.75 607 
30 567.25 571.75 613 

573.25 31 577.75 619 

32 579.25 583.75 585.25 589.75 625 
33 631 
34 591.25 .25 595.75 637 

597 35 601.75 643 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 
36 603.25 607.75 649 
37 609.25 613.75 655 
38 615.25 619.75 661 
39 621.25 625.75 667 
40 627.25 631.75 673 
4 1 633.25 637.75 679 
42 639.25 643.75 685 
43 645.25 649.75 691 
44 651.25 655.75 697 
45 657.25 661.75 703 
46 663.25 667.75 709 
47 669.25 673.75 715 
48 675.25 679.75 721 
49 681.25 685.75 727 
50 687.25 691.75 733 
51 693.25 697.75 739 
52 699.25 703.75 745 
53 705.25 709.75 751 
54 711.25 715.75 757 
55 717.25  721.75 763 
56 723.25 727.75 769 
57 729.25 733.75 775 
58 735.25 739.75 781 
59 741.25 745.75 787 
60 747.25 751.75 793 
61 753.25 757.75 799 
62 759.25 763.75 805 
63 765.25 769.75 811 
64 771.25 775.75 817 
65 777.25 781.75 823 
66 783.25 787.75  829 
67 789.25 793.75 835 
68 795.25 . 799.75 841 
69 801.25 805.75 847 
70 807.25 811.75 853 
71 813.25   817.75  859 
72 819.25   823.75 865 
73 825.25 829.75 871 
74 831.25   835.75 877 
75 837.25 841.75 883 
76 843.25  847.75 889 
77 849.25 853.75 895 
78 855.25   859.75. 901 
79 .. 86 1.25 865.75 907 
80 867.25  871.75  913 
81 873.25 877.75  919 
82 879.25 883.75  925 
83 885.25 889.75 931 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 1 millivolt per inch is required. A suitable pre-ampli-
fier may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC 
scale is required. RCA Senior "VoltOhmyst" or equivalent. 

DC Milliammeter.-A milliammeter with a range of 0-50 
milliamperes full scale. 

Adapter Socket. -An adapter socket is required to meter 
the cathode current of the 6S4. Wiring of adapter is shown 
in Figure 7. 

PICTURE I-F TRAP ADJUSTMENT.-Connect the i-f 
signal generator across the link circuit on terminals A and 
B of T104. 

Connect the "VoltOhmyst" to the junction of 8143 and 8144. 
On KCS74 chassis, using a 6CL6 video amplifier, connect 
the "VoltOhmyst" to the junction of R193 and 8194. 

Obtain two 7.5 volt batteries capable of withstanding 
appreciable current drain and connect the ends of a 1,000 
ohm potentiometer across each. Connect the positive terminal 
of one battery to the chassis and the potentiometer arm to 
the junction of 8143 and 8144. On KCS74 chassis with 
6CL6 video amplifier, connect the battery positive terminal 
to the chassis and the potentiometer arm to the junction of 
R193 and 8194. 
The second bias supply will be used later. 

Set the bias to produce approximately - 1.0 volt of bias at the 
junction of 8143 and R144 or 8193 and 8194 as noted above. 

Connect the "VoltOhmyst" to pin 4 of V110, the 6AG7 video 
amplifier or to pin 2 of V110 if 6CL6 used as video amplifier. 

Set the VHF signal generator to each of the following fre-
quencies and adjust the corresponding circuit for minimum 
d-c oufput at pin 4 of V110 or at pin 2 if 6CL6 is used for V110. 
Use sufficient signal to produce 1.0 volt of d-c on the meter 
when the final adjustment is made. 

39.25 mc. T104 top core 
41.25 mc T105 bottom core 
47.25 mc. T106 bottom core 

PICTURE I-F TRANSFORMER ADJUSTMENTS. - 
Set the signal generator to each of the following frequencies 
and peak the specified adjustment for maximum indication 
on the "VoltOhmyst". During alignment, reduce the input 
signal if necessary in order to produce 1.0 volt of d-c at pin 4 
of V110 (pin 2 of V110 if 6CL6 is used) with 1.0 volt of i-f 
bias at the junction of 8143 and 8144 or R193 and 8194 
whichever applies. 

43.7 mc  T109 
45.5 roc   T108 
41.8 mc   T107 

To align T105 and T106, connect the sweep generator to 
the first picture i-f grid, pin 1 of V106 through a 1000 mmf, 
ceramic capacitor. Shunt 8141, R149 (8136, R143 on KCS74 
chassis as previously noted) and terminals "A" and "F" of 
T109 with 330 ohm composition resistors. Set the i-f bias to 
-1.0 volt at the junction of 8143 and 8144 or 8193 and 8194 
as previously noted. 

Connect the oscilloscope to pin 4 of V110 (pin 2 of V110 
where 6CL6 is used). 

Adjust T105 and T106 top cores for maximum gain and 
curve shape as shown in Figure 8. For final adjustment set 
the output of the VHF sweep generator to produce 0.5 volt 
peak-to-peak at the oscilloscope terminals. 

CRYSTAL MIXER PLATE CIRCUIT, T2 AND T104.-
To align the crystal mixer plate circuit, T2 and T104, connect 
the VHF sweep generator to the front terminal of the 1N82 
crystal holder in series with a 1500 mmf. ceramic capacitor. 
Use the shortest leads possible, grounding the sweep gener-
ator to the tuner case. 

Set the Channel selector to Channel S. 

Connect a 180 ohm composition resistor between terminal 
"B" of T105 and the junction of 8135 and C132 (8131 and 
C131 on KCS74 chassis using 6CL6 for V110). 

Connect the oscilloscope diode probe to terminal "B" o 
T105 and ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

The shunt trimmer across terminals A and B of T104 
(C220 in KCS68, C221 in KCS66 or C122 in KCS74) is 
variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust T2 (top) 
and T104 (bottom) for maximum gain at 43.5 mc. and with 
45.75 mc. at 70' ; of maximum response. 

Adjust shunt trimmer (C220, C221 or C122) until 41.25 
mc. is at 85'.; response with respect to the low frequency 
shoulder at approximately 41.9 mc, as shown in Figure 0. 
Adjust Ti for maximum gain. Readjust T2 and T104 if neces-
sary to obtain proper wave shape, see Fig. 9. 

Disconnect the diode probe, the 180 ohm and the three 
330 ohm resistors. 

SWEEP ALIGNMENT OF PIX I-F.- Connect the oscil-
loscope to pin 4 of V110, or pin 2 of V110 where 6CL6 is used. 

Adjust the bias potentiometer to obtain -6.0 volts of 
bias as measured by a "VoltOhmyst" at the junction of 
R143 and 8144, or R193 and 8194 as before. 

Leave the sweep generator connected to the front terminal 
of the 1N82 crystal holder with the shortest leads possible 
and with not more than one inch of unshielded lead at the 
end of the sweep cable. If these precautions are not observed, 
the receiver may be unstable and the response curves 
obtained may be unreliable. 

Adjust the output of the sweep generator to obtain 3.0 
to 5.0 volts peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

©John F. Rider MODEL KRK-25, UHF-VHF Tuner Kit 



MODEL KRK-25, UHF-VHF Tuner Kit 

Retouch T108 and T109 to obtain the response shown in 
Figure 10. Do not adjust T107 unless absolutely necessary. If 
T107 is adjusted too low in frequency it will raise the level of 
the 41.25 mc. sound i-f carrier and may create interference in 
the picture. It will also cause poor adjacent channel picture 
rejection. If T107 is tuned too high in the frequency, the level 
of the 41.25 mc. sound i-f carrier will be too low and may 
produce noisy sound in weak signal areas. 

Remove the oscilloscope, sweep and signal generator 
connections. 

Remove the bias box employed to provide bias for alignment. 

TUNER VHF ALIGNMENT.—Remove the 6S4 voltage 
control tube from its socket and insert the adapter. Insert 
6S4 in the adapter. 

Connect the 0-50 milliampere meter to the adapter socket 
leads and turn the adapter switch on. 

Remove the tuner cover shield. 

Rotate the channel selector to a point midway between 
channels, disengaging the insert contact., and observe the 
non-oscillating plate current. Some tubes may oscillate even 
with the tuned circuits disengaged. To be sure the oscillator 
is in a non-oscillatory state, short circuit the spring contacts 
12 and 13, the two contacts nearest the tuner front, with 
a finger. 

(NOTE: The contacts are at zero d-c potential.) Should the 
plate current rise, keep finger on the contacts while adjust-
ing the oscillator plate current. Adjust R6, oscillator voltage 
control, for a 28 milliampere reading on the meter. 

Replace the tuner cover shield. 

Connect the VHF sweep generator to the antenna terminals. 

Connect the VHF signal generator loosely to the antenna 
terminals. 

Connect the oscilloscope, through the preamplifier if 
needed with oscilloscope used, to test point TP1. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Turn off the adapter switch, removing plate voltage 
from the oscillator. This is required because of RF-IF inter-
action when a crystal is used as a mixer. 

Set the channel selector and the sweep generator to 
Channel 2. 

Insert markers of Channel 2 picture carrier and sound 
carrier, 55.25 mc. and 59.75 inc. 

Adjust antenna T6, r-f amplifier plate L29 and mixer L30 
adjustments for a symmetrical curve with maximum gain at 
the center of the pass band. The curves will have a deep 
valley because of no crystal loading and nonlinear detector 
characteristics. The limits for the 100' ; response points are 
shown in Figure 11. If the bandwidth is out of tolerance, it 
can usually be corrected by redressing the coupling capacitor 
of the double tuned circuit, C40 on insert A. Maximum 
bandwidth occurs when the capacitor is centered in the 
insert chamber. 

Repeat the above steps for all VHF channels adjusting 
the appropriate antenna, r-f amplifier plate and mixer 
slugs for a symmetrical curve with maximum gain at the 
center of the pass band. 

Turn off the sweep generator. 

Remove the oscilloscope and preamplifier if used, from 
test point TP1. 

Turn the AGC control fully clockwise. 

Remove the clip lead grounding the AGC bias on the 
tuner terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Connect the potentiometer arm of the second bias supply 
to the junction of R143 and R144 (R193 and R194 on KCS74 
chassis with 6CL6 for V110), and ground the positive battery 
terminal. Adjust the bias potentiometer to produce —5 volts 
of i-f bias as indicated on the "VoltOhmyst" at the junc-
tion point. 

Connect the oscilloscope to pin 4 of V110 (pin 2 of V110 
where 6CL6 is used). Use 3 to 5 volts peak-to-peak output 
on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to 
the oscillator. 

Turn the channel selector to Channel 13. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator slug L22 to proper frequency, 257 mc. 
This may be done in several ways. The easiest way and the 
way which will be recommended in this procedure will be 
to use the signal generator as a heterodyne frequency meter 
and beat the oscillator against the signal generator. To do 
this, tune the signal generator to 257 mc. with crystal accu-
racy. Insert one end of a piece of insulated wire into the 
tuner through either of the two holes next to the oscillator 
tube on the right front top corner of the tuner. Be careful 
that the wire does not touch any of the tuned circuits as it 
may cause the frequency of the oscillator to shift. Connect 
the other end of the wire to the "r-f in" terminal of the signal 
generator. Adjust L22 oscillator slug to obtain an audio beat 
with the signal generator. 

Turn on the sweep generator and set to Channel 13. 
Adjust Ti for maximum gain on the oscilloscope. Adjust 
mixer tank circuit L21 for maximum gain and flat-topped 
curve. Recheck Ti for maximum gain at center of band with 
the proper response. Maximum gain and flat-topped response 
should be obtained simultaneously. 

Adjust the oscillator to frequency on all VHF channels by 
switching the receiver and signal generator to each VHF 
channel and adjusting the appropriate oscillator slug to 
obtain a beat with the signal generator. Adjust the appropri-
ate mixer slug where necessary to obtain maximum gain and 
proper curve shape as explained above. 

Adjust the tunable I-F Trap C16-L7. To do this connect 
the signal generator to the fixed I-F Trap C2-L2 at the end 
opposite the antenna terminal plug. Set the signal generator 
to 43.5 mc. and adjust the output of the signal generator to 
obtain sufficient indication on the oscilloscope. Tune the I-F 
Trap C16-L7 for minimum indication on the oscilloscope. 

Remove the signal generator and the oscilloscope. 

TUNER UHF ALIGNMENT.—To align the UHF inserts: 

Turn off the adapter switch, removing plate voltage from 
the oscillator. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TP1. 

Connect the UHF sweep generator to the antenna terminals. 
Use a 10 DB attenuator pad to assure proper alignment. 

Connect the UHF signal generator loosely to the antenna 
terminals. 

Set the channel selector to the desired position and the 
sweep generator to sweep the frequency of the insert being 
used. 

Insert markers of the picture carrier and sound carrier 
for desired channel. 

Adjust UHF antenna link coupling and mixer a.djustments 
for a symmetrical curve, with maximum gain, centered about 
the pass band. 

The responses are shown in Figure 12. The curve shape 
will usually vary from Fig. 12 (a) to Fig. 12 (c) going higher 
in frequency, however any of these responses are acceptable. 

Repeat the above steps for all UHF inserts used adjusting 
the appropriate antenna, link coupling and mixer slugs for a 
symmetrical curve, with maximum gain, centered about the 
pass band. 

Remove the oscilloscope and preamplifier if used, from 
test point TP1. 

Remove the clip lead grounding the AGC bias on the tuner 
terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal. 

Connect the potentiometer arm of the second bias supply 
to the junction of 8143 and R144 (13193 and R194 on KCS74 
chassis with 6CL6 for V110), and ground the positive battery 
terminal. Adjust the bias potentiometer to produce —5 volts 
of i-f bias as indicated on the "VoltOhmyst" at the junc-
tion point. 

Connect the oscilloscope to pin 4 or V110 (pin 2 of V110 
where 6CL6 is used). Use 3 to 5 volts peak-to-peak output 
on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to 
the oscillator. 

Turn the channel selector to the lowest UHF channel to 
be used. 

Set the fine tuning control to the center of its range. 
Adjust the oscillator core to proper frequency. To do this, 

connect the VHF signal generator to the test point TP1 in 
series with a 100 mmf. capacitor and with the shortest leads 
possible. Insert a 45.75 mc. marker from the VHF generator. 

Set the UHF sweep generator to sweep the desired channel, 
and observe the output on the oscilloscope. If the sweep 
generator is not sweeping the correct frequency range, it 
may be necessary to readjust the sweep in order to place 
the 45.75 marker on the response curve as in Fig. 9. 

Set the UHF marker gen. to the picture carrier of the 
channel insert being adjusted and connect to TP1. 

Adjust the oscillator core until the markers for 45.75 mc. 
and the picture carrier coincide on the sweep pattern. 

Adjust mixer core for maximum gain with proper wave 
shape. 

Connect the "VoltOhmyst" to test point TP1, using 1.5 
volt D.C. scale. 

Set oscillator injection adjustment to read .1 volts on the 
"VoltOhmyst". 

Repeat the above steps for all UHF inserts adjusting the 
oscillator injection control only if the reading on the 
"VoltOhmyst" exceeds .3 volts. Adjust as necessary to read 
.3 volts or less at TP1. 
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Figure 7— Voltage Control Adapter 

SWITCH 

STOCK 
No. DESCRIPTION 

77580 
77579 
77575 
77589 
77619 
76845 
77591 
77691 

77689 

77690 

77210 

77667 

RF UNIT ASSEMBLIES 

KRK12 

Ball—Steel ball (. 125" dia.) ( 12 reci'd.) 
Ball—Steel ball (. 187" dia.) 
Bracket—Drive mechanism mounting bracket 
Bracket—Lamp bracket 
Bracket—VHF input connector and bracket 
Bracket—Vertical bracket for oscillator tube shield 
Cara—Fine tuning cam 
Capacitor—Fixed. headed-lead type. . 33 mmf.. ± 10%, 

500 volts DC (C33. C35) 
Capacitor—Fixed, headed- lead type, .82 mmf., ± 10%, 

500 volts DC (C37) 
Capacitor—Fixed, headed-lead type. 1.0 mrrtf., ± 10%, 
500 volts DC (C39, C40, C42) 
Capacitor—Fixed, ceramic, non-insulated, 2 mmf., ± 0.25 

rnmf.. 500 volts DC Temp. coeff. = 0 (C15) 
Capacitor—Fixed, ceramic, insulated. comprising 1 sec-

tion of 2 mmf., and 1 section of 22 mmf. Temp. coeff. 
= —750 (C12, C13) 

^ 
7-1616 Capacitor—Adjustable, mica. 4-40 mmf. (C16) 
77688 Capacitor—Fixed, ceramic, non-insulated, 5 mmf., ± .5 

rrimf., SOO volts DC Temp. coeff. = 0 (C34, C36. C38, C41) 
74182 Capacitor—Fixed, ceramic, non-insulated, 6 mmf., 0.5 

rnmf.. 500 volts DC Temp. cocu. =0 (CS) 
77621 Capacitor—Fixed, ceramic, crystal holder. 22 rami., 

± 10%, Temp. cocu. —750 (C11) 
71924 Capacitor—Fixed, ceramic, non-insulated, 56 mmf., 

+ 10%. 500 volts DC Temp. coeff. —750 (C10) 
77625 Capacitor—Fixed. ceramic. 220 mmf., + 100%, —0%, 

500 volts DC High "K" disc (C18) 
77293 Capacitor—Fixed, ceramic, 470 mmf., +100%. —0%. 

500 volts DC High "K" disc (C43) 
77624 Capacitor—Fixed, ceramic, 680 mmf., + 100%. —0%. 

500 volts DC High "K" disc (C4) 
77084 Capacitor—Ceramic, feed-thru. MOO mmf. (C21, C23, 

C25) 
77615 Capacitor—Ceramic, stand-off, 1000 mrnf. (C3, C19, 

C24, C26) 
77252 Capacitor—Fixed, ceramic, 1000 mrnf., + 100%. —0%. 

500 volts DC High "K" disc (C14, C20, C22, C27) 
73960 Capacitor—Fixed, ceramic. 10,000 mmf.. + 100%, —0%. 

500 volts DC High "K" disc (C17) 
77628 Coil—IF trap (L7) 
77634 Coil— IF neutralizing coil (L12) 
77629 Coil—Oscillator cathode coil ( LS) 
77632 Coil—Oscillator heater coil ( L15) 
77631 Coil—Oscillator heater coil (1.14) 
77630 Coil—Oscillator plate coil (LU) 
77627 Coil—Peaking coil (L6. R11) 
77695 Coil— RF plate coil (L13) 
77633 Connector—Formed grounding connector 
77623 Connector—UHF antenna input connector (J1) 
77612 Contact—Bracket and spring contact assembly for 

grounding rotor—assembled to base 
77618 Contact—Bracket and spring contact assembly for 

grounding rotor—assembled to oscillator shield 
77606 Contact-- Contact and support assembly—"L" shape --

complete with two (2) cuntacts 
77622 Contact—Contact and support assembly complete with 

two ( 2) contacts and UHF antenna input connectoe 
77620 Contact—Contact and support assembly complete with 

four (4) contacts and holder for crystal rectifier 
77607 Contact—Contact and support assembly complete with 

five (5) contacts—rear of chassis . 
77614 Control—Oscillator voltage control (R6) 
77617 Control—UHF oscillator injection adjustment control 
77583 Core—Fine tuning core 
77593 Coupling—Indicator shaft coupling 
77596 Ferrule--Ferrule for UHF antenna input cable 
77588 Gear—Rotor drive geai —nylon 
77602 Insert—VHF coil assembly insert for channels 2. 3 or 4 

(Includes C40, C41, C42, L29, L30, L31, T6) 
77603 Insert—VHF coil assembly insert for channels 5 or 6 

(Includes C37, C38, C39, L26, L27, L28, T5) 
77604 Insert—VHF coil assembly insert for channels 7. 8, 9 or 10 

(Includes C35, C36, L23. L24, L25. T4) 
77605 Insert—VHF coil assembly insert for channels 11, 12 or 13 

(Includes C33, C34, L20, L21, L22, T3) 
77590 Lever—Actuating lever for fine tuning link 
77582 Link—Fine tuning link 
77581 Plate—Front plate and ball race 
77489 Rectifier—Silicon rectifier 11482 ((' RI) 

Resistor—Fixed, composition - 
503047 47 ohms, + 10%, 1/2 watt (R16) 
503110 100 ohms. ± 10%, 11/2 watt (R10, R17) 
503112 120 ohms, + 10%, 1/2  watt (R2, R9) 
503210 1000 ohms, + 10%. 1/2  watt (R13, R14) 
503310 10,000 ohms, + 10%, 1/2  watt (R12) 
503322 22,000 ohms, + 10%, 1/2  watt (RI) 
503410 100,000 ohms, ± 10%. 1/2  watt (R18, R19) 

503412 120,000 ohms, ± 10%, 1/2  watt (R5) 
503427 270,000 ohms, ± 10%. 1/2  watt (R4) 
503447 470,000 ohms, ± 10%, l/t watt (R8) 
503582 8.2 megohm, ± 10%. 1/2  watt ( R3, R7) 
30340 Retainer — Retainer tiny for fine tuning actuating lever 

stud 
77592 Ring—Contact ring 
77599 Roller—Rotor detent roller and retainer 
77574 Rotor—Rotor frame 
77594 Screw—# 8-32 x 1/2 " cup point set screw for indicator 

shaft coupling 
77576 Shaft—Channel selector drive shaft complete with two 

(2) gears 
77595 Shaft—Indicator shaft 
77611 Shield—Oscillator shield and grounding spring assembly 

—underside of chassis 
77577 Shield—Top shield 
76967 Shield—Tube shield for V2 
76534 Shield—Tube shield for VI, V3 
77613 Sleeve—Insulating sleeve for fine tuning adjustable core 
77274 Socket—Tube socket, 7 pin, miniature, saddle mounted, 

steatite for V2 
77608 Socket—Tube socket, 9 pin, miniature, saddle mounted. 

moulded mica for VI, V3, V4 
77578 Spring—Formed spring for holding rotor (on back of unit) 

77584 Spring —Fine tuning link adjusting spring 
76961 Spring— Retaining spring for oscillator tube shield 

77598 Spring— Rotor detent spring and roller complete with 
mounting bracket 

77599 Roller— Rotor detent roller and retainer 
77587 Stud— Mounting stud for fine tuning link actuating lever 
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STOCK 
No. DESCRIPTION 

77693 

77692 

77E94 

77609 

77610 

77626 
77585 

77586 

71496 
77755 
77761 

77759 

77760 

77758 

77756 

77757 

77751 

77752 

77753 

77750 
77766 

77765 

77767 

77763 

77762 

77764 

503210 
523218 
523318 
77754 
74734 

Stud—# 6-32 lc 21/32" adjusting stud for trimmer capaci-
tor CO 

Stud— # 6-32 z 25/32" adjusting Mud for trimmer capaci-
tors C6, C7, C8, C29, C30. C31. C32 

Stud—# 10-32 x 3/4 " adjusting stud for coils 1.20, 1.21, 
1.22, 1.23. 1.24, 1.25, 1.26, 1.27. 1.28, 1.29, 1.30, 1.31 and 
transformers T3, T4, TS, T6 

Transformer—Mixer I.F. transformer complete with 
adjustable cores (Ti) 

Transformer—Primary I.F. link transformer complete 
with adjustable cores (T2. R15) 

Trap—IF. trap (1.1, Cl, 1.2, C2) 
Washer —"C" washer for drive and indicator shafts 

(3 req'd.) 
Washer—"C" washer for fine tuning link spring 

MISCELLANEOUS 

Capacitor— Mica trimmer, 5-70 rnmf. (C60) 
Clamp—Bakelite clamp for antenna cable 
Cover—Cover assembly—browh—complete with spring 

for channel markers for maple, or natural cherry 
instruments 

Cover—Cover assembly—maroon—complete with spring 
for channel markers for mahogany, walnut or red 
cherry instruments 

Cover—Cover assembly—sand gray—complete with spring 
for channel maikers for blonde mahogany or oak 
instruments 

Disc—Polystyrene indicator disc—brown—for channel 
selections for maple or natural cherry instruments 

Disc—Polystyrene indicator disc—maroon— for channel 
selections for mahogany, walnut or red cherry instru-
ments 

Disc—Polystyrene indicator disc—sand gray—for channel 
selections for blonde mahogany or oak instruments 

Knob—Channel selection knob—maroon—for mahog-
any. walnut or red cherry instruments 

Knob—Channel selector knob—medium beige—for 
blonde mahogany or oak instruments 

Knob—Channel selector knob—tan— for maple or nat-
ural cherry instruments 

Knob—Fine tuning control knob 
Marker—UHF channel number markers for blonde 
mahogany or oak instruments 

Marker—UHF channel number markers for mahogany, 
any, walnut or red cherry instruments 

Marker—UHF channel number markers for maple, or 
natural cherry instruments 

Marker—VHF channel number markers for blonde 
mahogany or oak instruments 

Marker—VHF channel number markers for mahogany, 
walnut or red cherry instruments 

Marker—VHF channel number ma rkers for maple or 
natural cherry instruments 

Resistor—Fixed, composition:-
1000 ohms, ± 10%, 1/2 watt 
1800 ohms, + 10%, 2 watts 
18,000 ohms, ± 10%, 2 watts 
Shade—Channel marker lamp shade 
Spring—Retaining spring for channel markers cover 
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Models 2I-D-326, 21-D-326 U 
"Staunton" 

Mahogany, Oak 

Models 2I-D-328, 2I-D-328 U 
"Kenbridge" 

Oak, Natural Walnut 

11 

Models 21-D-327, 2I-D-327 U 
"Yorktown" 
Red Cherry 

Models 21-D-329, 21-D-329 U 
"Southbridge" 

Mahogany, Walnut 
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TOP VIEW - TUBE LAYOUT.   . 58 
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rr 
Models 2I-D-305, 2I-D-305 U 

"Cabot" 
Mahogany, Oak 

Models 21-D-330, 2I-D-330 U 
"Clermont" 

Maple, Red Cherry 

Models 21-D-317, 21-D-317 U 
"Merritt" 

Mahogany, Oak 

GENERAL DESCRIPTION 
All models are "21 inch" television re-

ceivers. Models 21-D-305, 21-D-317, 21-D-326, 
21-D-327, 21-D-328, 21-D-329 and 21-D-330 
are identical except for cabinets and 
speakers. These models feature full 12 
channel VHF coverage. Models 21-D-305U, 
21-D-317U, 21-D-326U, 21-D-327U, 21-D- 328U, 
21-D-3291J and 21-D-330U are identical ex-
cept for cabinets and speakers. These 
models feature lull 12 channel VHF cover-
age plus any 4 UHF channels desired. All 
models have an auxilary audio input jack 
to permit the use of an external record 
playing attachment. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 227 square inches on a 21AP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 
Models 21-D-305 to 21-D-330 Incl. 

All 12 VHF channels 54 mc. to 88 mc., 174 mc. to 216 mc. 
Models 21-D-305U to 21-D-330U Incl. 

Any of 70 UHF channels 470 mc. to 890 mc. 
Any of 12 VHF channels 54 mc. to 88 mc., 174 mc. to 216 mc. 
(Any desired combination of 16 UHF and/or VHF channels may 

be used.) 

INTERMEDIATE FREQUENCIES 
Picture I-F Carrier Frequency 45.75 mc. 
Sound I-F Carrier Frequency 41.25 mc. 

POWER RATING 21-D-305 to 21-D-330 295 watts 
21-D-305U to 21-D-330U 305 watts 

AUDIO POWER OUTPUT RATING 4 watts max. 

SWEEP DEFLECTION AND FOCUS Magnetic 

ANTENNA INPUT IMPEDANCE 
Models 21-D-305 to 21-D-330 Incl. 

Choice: 300 ohms balanced or 72 ohms unbalanced. 
Models 21-D-305U to 21-D-330U Incl. 

UHF-Choice: 300 ohms- balanced or 72 ohms unbalanced. 
VHF-300 ohms balanced. 

CHASSIS DESIGNATIONS 
KCS81 In models 21-D-305, 21-D-317, 21-D-326, 

21-D-327, 21-D-328, 21-D-329, 21-D-330 
KCS81B In models 21-D 305U, 21 D-31711, 21-D-326U, 

21-D-327U, 21-D-328U, 21-D-329U, 21-D-330U 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRKIIB (21-D-305 to 21-D-330 Incl.) 
(1) RCA 6BQ7A R-F Amplifier 
(2) RCA 6X8 R-F Oscillator and Mixer 

RCA TUBE COMPLEMENT 

Tube Used Function 

Tuner KRK12 (21-D-305U to 21-D-330U Incl.) 
( 1 ) RCA 6BQ7A R-F Amplifier (VHF only) 
( 2 ) RCA 6AF4. R-F Oscillator 
( 3 ) RCA 6BQ7A I-F Amplifier 
( 4 ) RCA 6S4 Voltage Control 
A 1N82 crystal is used as a mixer. 

All Models 
( 1 ) RCA 6AU6 1st Picture I-F Amplifier 
( 2 ) RCA 6CB6 2nd Picture I-F Amplifier 
( 3 ) RCA 6CB6 3rd Picture I-F Amplifier 
( 4 ) RCA 6CB6 4th Picture I-F Amplifier 
( 5 ) RCA 6CL6 Video Amplifier 
( 6 ) RCA 6AU6 1st Sound I-F Amplifier 
( 7 ) RCA 6AU6 2nd Sound I-F Amplifier 
( 8 ) RCA 6AL5 Ratio Detector 
( 9 ) RCA 6AV6 1st Audio Amplifier 
(10) RCA 6AQ5 Audio Output 
(11) RCA 12AU7 Vert. Sync Separator and AGC 
(12) RCA 12AU7....Horiz. Sync Separator and Sync Amplifier 
(13) RCA 6SN7GT..Vert. Sync Amplifier and Vert. Sweep Osc. 
(14) RCA 6AQ5 Vertical Sweep Output 
(15) RCA 6SN7GT. . . . Horizontal Sweep Oscillator and Control 
(16) RCA 6CD6G Horizontal Sweep Output 
(17) RCA 6W4GT (2 tubes). Dampers 
(18) RCA 1B3GT/8016 High Voltage Rectifier 
(19) RCA 5U4G (2 tubes) Rectifiers 
(20) RCA 21AP4, Kinescope 

INSTALLATION 
UNPACKING. - These receivers are shipped complete in 

cardboard cartons. The kinescope is shipped in place in the 
receiver. 

Take the receiver out of the carton and remove all packing 
material. 

Install the control knobs on the proper control shafts. 

Make sure that all tubes are in place and are firmly seated 
in their sockets. 

Check to see that the kinescope high voltage lead clip is in 
place. 

Plug a power cord into the 115 volt a-c power source and 
into the receiver interlock receptacle. 

Turn the receiver power switch to the "on" position, the 
brightness control fully clockwise, and the picture control coun-
ter-clockwise. 

ION TRAP MAGNET ADJUSTMENT. - Set the ion trap mag-
net approximately in the position shown in Figure 1. Starting 
from this position immediately adjust the magnet by moving it 
forward or backward at the same time rotating it slightly 
around the neck of the kinescope for the brightest raster on 
the screen. 

DEFLECTION YOKE ADJUSTMENT. - If the lines of the raster 
are not horizontal or squared with the picture mask, rotate the 
deflection yoke until this condition is obtained. Tighten the 
yoke adjustment wing screw. 

PICTURE ADJUSTMENTS. - It will now be necessary to ob-
tain a test pattern picture in order to make further adjustments. 
Connect the antenna transmission line to the receiver. 

CENTERING 
ADJUSTMENT 
LOCK SCREW 

FOCUS 
CONTROL 

ION TRAP 
MAGNET 

FOCUS MAGNET 
MOUNTING SCREW 

KINESCOPE 
SOCKET 411 ,2.60 

Figure 1-Yoke and Focus Magnet Adjustments 

If the Horizontal Oscillator and AGC System are operating 
properly, it should be possible to sync the picture at this point. 
However. if the AGC control is misadjusted, and, the receiver 
is overloading, it may he impossible to sync the picture. 

If the receiver is overloading, turn R180 on the rear apron 
(see Figure 2) counter-clockwise until the set operates normally 
and the picture can be synchronized. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT. - 
Turn the horizontal hold control to the extreme counter-clock-
wise position. The picture should remain in horizontal sync. 
Momentarily remove the signal by switching off channel then 
back. Normally the picture will be out of sync. Turn the con-
trol clockwise slowly. The number of diagonal black bars will 
be gradually reduced and when only 2 or 3 bars sloping down-
ward to the left are obtained, the picture will pull into sync 
upon slight additional clockwise rotation of the control. Pull-in 
should occur before the control has been turned 70 degrees 
from the extreme counter-clockwise position. The picture should 
remain in sync for approximately 90 degrees of additional 
clockwise rotation of the control. At the extreme clockwise posi-
tion, the picture should just begin to show a black bar in the 
picture on the left side. 

If the receiver passes the above checks and the picture is 
normal and stable, the horizontal oscillator is properly aligned. 
Skip "Alignment of Horizontal Oscillator" and proceed with 
"Centering Adjustment." 

INSTRUCTIONS 
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11.11111. 

Figure 2-Rear Chassis Adjustments 

ALIGNMENT OF HORIZONTAL OSCILLATOR. - If in the 
above check the receiver failed to hold sync with the hold 
control at the extreme counter-clockwise position or failed to 
hold sync over 90 degrees of clockwise rotation of the control 
from the pull-in point, it will be necessary to make the follow-
ing adjustments. 

Horizontal Frequency Adjustment. - Turn the horizontal hold 
control to the extreme clockwise position. Tune in a television 
station and adjust the T114 horizontal frequency adjustment 
at the rear of the chassis until the picture is just out of sync 
and the horizontal blanking appears as a vertical or diagonal 
black bar in the raster. Then turn the T114 core until the bar 
is just visible at the extreme left side of the picture. 

Horizontal Locking Range Adjustment. - Set the horizontal 
hold control to the full counter-clockwise position. Momen-
tarily remove the signal by switching off channel then back. 
The picture may remain in sync. If so turn the T114 rear core 
slightly and momentarily switch off channel. Repeat until the 
picture falls out of sync with the diagonal lines sloping down 
to the left. Slowly turn the horizontal hold control clockwise 
and note the least number of diagonal bars obtained just 
before the picture pulls into sync. 

If more than 2 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C186A 
slightly clockwise. If less than 2 bars are present, adjust C186A 
slightly counter-clockwise. Turn the horizontal hold control 
counter-clockwise, momentarily remove the signal and recheck 
the number of bars present at the pull-in point. Repeat this 
procedure until 2 or 3 bars are present. 

Repeat the adjustments under "Horizontal Frequency Adjust-
ment" and "Horizontal Locking Range Adjustment" until the 
conditions specified under each are fulfilled. When the hori-
sontal hold operates as outlined under "Check of Horizontal 
Oscillator Alignment" the oscillator is properly adjusted. 

If it is impossible to sync the picture at this point and the 
AGC system is in proper adjustment it will be necessary to 
adjust the Horizontal Oscillator by the method outlined in the 
alignment procedure on Page 11. For field purposes paragraph 
"B" under Horizontal Oscillator Waveform Adjustment may 
be omitted. 

FOCUS MAGNET ADJUSTMENTS.- The focus magne should 
be adjusted so that there is approximately three-eighths inch of 
space between the rear cardboard shell (4 the yoke and the 
flat of the front face of the focus magnet. This spacing gives 
best average focus over the face of the tube. 

The axis of the hole through the magnet should be parallel 
with the axis of the kinescope neck with the kinescope neck 
through the middle. 

CENTERING ADJUSTMENT.--No electrical centering controls 
are provided. Centering is accomplished by means of a sep-
arate plate on the focus magnet. The centering plate includes 
a locking screw which must be loosened before centering. 
Up and down adjustment of the plate moves the picture side 
to side and sidewise adjustment moves the picture up and 
down. 

If a corner of the raster is shadowed, check the position of the 
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ion trap magnet. Reposition the magnet within the range of 
maximum raster brightness to eliminate the shadow and re-
center the picture by adjustment of the focus magnet plate. In 
no case should the ion trap magnet be adjusted to cause any 
loss of brightness since such operation may cause immediate 
or eventual damage to the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to 
eliminate a corner shadow. 

WIDTH, DRIVE AND HORIZONTAL LINEARITY ADJUST-
MENTS. — Adjustment of the horizontal drive control affects 
the high voltage applied to the kinescope. In order to obtain 
the highest possible voltage hence the brightest and best 
focused picture, adjust horizontal drive trimmer C186B for 
maximum drive (minimum capacity) consistent with a linear 
raster. Compression of the raster due to excessive drive can be 
seen as a white vertical bar or bars in the right half of the 
picture. Besides compression caused by excessive drive, 
another item to watch for is the change in linearity at the 
extreme left with changes of brightness control setting. By 
proper adjustment of the linearity coil, the changes in linearity 
with changes in brightness can be made negligible. In gen-
eral, to achieve this condition, the linearity coil should be set 
slightly on the high inductance side (core slightly clockwise) 
of the optimum position. 

Preset the following adjustments as directed: 

A.—Place the width plug P103 in the minimum width posi-
tion (top). 

B.—Set the width control coil L109 in approximately mid 

position. 

C.—Set the linearity control coil L111 near minimum induc-
tance (counter-clockwise). 

D.—Set the drive capacitor C186B in the maximum drive 
position (counter-clockwise). 

If the raster is cramped or shows compress'ion bars on the 
right half of the picture turn C186B clockwise until this con-
dition is just eliminated. 

Adjust the linearity control coil L111 clockwise until best 
linearity and maximum deflection or best compromise are ob-
tained then turn one quarter turn clockwise from this position. 

Retouch the drive trimmer C186B if necessary to obtain best 
linearity and maximum width. 

Check the horizontal linearity at various settings of the 
brightness control R1 14A. There should be no compression of 
the right half and no appreciable change of linearity espe-
cially at the extreme left of the picture. If objectional change 
does occur, turn linearity coil L111 slightly clockwise and 
repeat the test. 

Adjust the width control L109 to fill the mask. 

If the line voltage is low and it beconies impossible to fill 
the mask, move the width plug P103 to the bottom position. 
The width coil L109 is inoperative in this position. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS. — 
Adjust the height control (R190 behind front control panel) until 
the picture fills the mask vertically. Adjust vertical linearity 
(R197 behind front control panel), until the test pattern is sym-
metrical from top to bottom. Adjustment of either control will 
require a readjustment of the other. 

FOCUS.—Adjust the focus magnet for maximum definition in 
the test pattern vertical "wedge" and best focus in the white 
areas of the pattern. 

Recheck the position of the ion trap magnet to make sure 
that maximum brightness is obtained. 

If necessary readjust centering to align the picture with the 
mask. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS.— (Models 
21-D-305 to 21-D-330 incl. with KRK11B Tuner.) Tune in all 
available stations to see if the receiver r-f oscillator is adjusted 
to the proper frequency on all channels. If adjustments are 
required, these should be made by the method outlined in 
the alignment procedure on page 8. The adjustments for 
channels 2 through 12 are available from the front of the 
cabinet by removing the station selector escutcheon as shown 
in Figure 3. Adjustment for channel 13 is on top of the chassis. y_ 

STATION SELECTOR 
FINE TUNING 

TO REMOVE ESCUTCHEON, SLIDE 
SPRING CLIP TO LEFT 

—OSCILLATOR ADJUSTMENT 
 FOR CHANNEL NUMBER 

Figure 3—KRKI1B R-F Oscillator Adjustments 

(Models 21-D-305U to 21-D-330U incl. with KRK12 Tuner). 
Tune in all available VHF stations to see if the receiver r-f 
oscillator is adjusted to the proper frequency on all channels. 
If adjustments are required, these should be made by the 
method outlined in the alignment procedure on page FPO. 

NOTE.—Some factory prealigned UHF inserts may require 
minor adjustment when installed in the tuner. This can be 
accomplished by using the UHF stations as a signal source. 

CAUTION SHOULD BE TAKEN TO OBSERVE FOR REFERENCE, 
THE INITIAL POSITION OF ALL CORES BEFORE MAKING ANY 
ADJUSTMENTS. 

Set the fine tuning control to the center of its range on 
each UHF channel to be adjusted. Adjust the oscillator core 
for each UHF channel to obtain maximum audio output without 
distortion. 

AGC THRESHOLD CONTROL.— The AGC Threshold Control 
R180 is adjusted at the factory and normally should not require 
readjustment in the field. 

To check the adjustment of the AGC Threshold Control, tune 
in a strong signal and sync the picture. Momentarily remove 
the signal by switching off channel and then back. If the 
picture reappears immediately, the receiver is not over-loading 
due to improper setting of 11180. If the picture requires an 
appreciable portion of a second to reappear, or bends exces-
sively, R180 should be readjusted. 

Turn R180 fully counter-clockwise. The raster may be bent 
slightly. This should be disregarded. Turn R180 clockwise until 
there is a very, very slight bend or change of bend in the 
picture. Then turn f180 counter-clockwise just sufficiently to 
remove this bend or change of bend. 

If the signal is weak, the above method may not work as 
it may be impossible to get the picture to bend. In this case, 

turn R180 clockwise until the snow in the picture becomes 
more pronounced, then counter-clockwise until the best signal 
to noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far clockwise on a 
weak signal, then the receiver may overload when a strong 
signal is received. 

FM TRAP ADJUSTMENT. — In some instances interference 
may be encountered from a strong FM station signal. A trap 
is provided to eliminate this type of interference. To adjust 
the trap tune in the station on which the interference is ob-
served and adjust the L58 core on top of the antenna matching 
transformer for minimum interference in the picture. 

CAUTION. -- In some receivers, the FM trap L58 will tune 
down into channel 6 or even into channel 5. Needless to say, 
such an adjustment will cause greatly reduced sensitivity on 
these channels. If channels 5 or 6 are to be received, check 
L58 to make sure that it does not affect sensitivity on these 

two channels. 

The FM trap on Models 21-D- 305U to 21-D-330U is attached 
to the receiver antenna cable and should be adjusted in the 
same manner as L58 on Models 21-D-305 to 21-D-330. 

Replace the cabinet back and connect the receiver antenna 
leads to the cabinet back. Make sure that the screws holding 
it are up tight, otherwise it may rattle or buzz when the re-
ceiver is operated at high volume.  
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TEST EQUIPMENT. - To properly service the television 
chassis of these receivers, it is recommended that the following 
test equipment be available: 

VHF Sweep Generator meeting the following requirements: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc.. 12 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) " Flat- output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 
with crystal accuracy: 
(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 
Picture Sound Receiver 

Channel Carrier Carrier R-F Ose. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2  55.25  59.75  101 
3  61.25  65.75  107 
4  67.25  71.75  113 
5  83.25  81.75  123 
6  77.25  87.75  129 
7  175.25  179.75 221 
8  181.25  185.75 227 
9  187.25  191.75 233 
10  193.25  197.75 239 
11  199.25 203.75 245 
12 205.25 209.75 251 
13 211.25  215.75  257 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator if 
the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. 
to 890 mc. RCA Types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequencies 
with crystal accuracy if RCA Type 41A is used. 

Picture Sound Receiver 
Channel Carrier Carrier 11-F Ose. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

14 471.'25 475.75 517 
15 477.25 481.75 523 
16 483.25 487.75 529 
17 485.25 493.75 535 
18 495.25 499.75 541 
19 501.25 505.75 547 
20 507.25 511.75 553 
21 513.25 517.75 559 
22 519.25 523.75 565 
23 525.25 529.75 571 
24 531.25 535.75 577 
25 537.25 541.75 583 
26 543.25 547.75 589 
27 549.25 553.75 595 
28 555.25 559.75 601 
29 561.25 565.75 607 
30 567.25 571.75 613 
31 573.25 577.75 619 
32 579.25 583.75 625 
33 585.25 589.75 631 
34 591.25 595.75 637 
35 597.25 601.75 643 
36 E03.25 607.75 649 
37 609.25 613.75 655 
38 615.25 619.75 661 
39 621.25 625.75 667 
40 627.25 631.75 673 
41 633.25 637.75 679 
42 639.25  643.75 685 
43 645.25 649.75 691 
44 651.25 655.75 697 
45 657.25 661.75 703 
46  663.25 . .. 667.75 709 

47 669.25 673.75 715 
48 675.25 679.75 721 
49 681.25 685.75 727 
50 687.25 691.75 733 
51.. 693.25 697.75 739 

Picture Sound Receiver 
Channel Carrier Carrier R-F Ose. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

52 699.25 703.75 745 
53 705.25 709.75 751 
54  711.25 715.75 757 
55 717.25  721.75 763 
56 723.25 727.75 769 
57 729.25 733.75 775 
58 735.25 739.75 781 
59 741.25 745.75 787 
60 747.25 751.75 793 
61 753.25 757.75 799 
62 759.25 763.75 805 
63 765.25 769.75 811 
64 771.25 775.75 817 
65 777.25 781.75 823 
66 783.25 787.75 829 
67 789.25 793.75 835 
68 795.25 799.75 841 
69 801.25 ..... 805.75 847 
70 807.25 811.75 853 
71 813.25  817.75 859 
72 819.25  823.75 865 
73 825.25 829.75 871 
74 831.25  835.75 877 
75 837.25 841.75 883 
76 843.25 847.75 889 
77 849.25 853.75 895 
78 855.25 859.75 901 
79 861.25 865.75 907 
80 867.25. 871.75 913 
81  873.25 877.75 919 
82 879.25 883.75 925 
83 885.25 889.75 931 

Cathode Ray Oscilloscope. - An oscilloscope with a sen-
sitivity of 1 millivolt per inch is required. A suitable pre-ampli-
fier may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter. - A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior " VoltOhmyst" or equivalent. 

DC Milliammeter. -- A milliammeter with a range of 0-50 
milliamperes full scale. 

Adapter Socket. - An adapter socket is required to meter 
the cathode current of the 6S4 voltage control tube of the 
1CRK12 Tuner. Wiring of adapter is shown in Figure 13. 

KRK11B ANTENNA MATCHING UNIT ALIGNMENT. - The 
antenna matching unit is accurately aligned at the factory. 
Adjustment of this unit should not be attempted in the cus-
tomer's home since even slight misalignment may cause 
serious attenuation of the signal especially on channel 2. The 
r-f unit is aligned with a particular antenna matching trans-
former in place. If for any reason, a new antenna matching 
transformer is installed, the r-f unit should be realigned. 

The F-M Trap which is mounted in the antenna matching 
unit may be adjusted without adversely affecting the align-
ment of the unit. 

To align the antenna matching unit disconnect the lead from 
the F-M trap L58 to the channel selector switch S5. 

With a short jumper, connect the output of the matching unit 
through a 1.000 mmf. capacitor to the grid of the second pix 
i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 

Remove the first pix i-f amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of R133 and C133B. 
Set the potentiometer to produce approximately -5.0 volts of 
bias at the junction of R133 and C133B. 

Connect an oscilloscope to pin 9, V110 and set the oscillo-
scope gain to maximum. 

Connect a VHF signal generator to the antenna input termi-
nals. Modulate the signal generator 30% with an audio signal. 

Tune the signal generator to 45.75 mc. and adjust the 
generator output to give an indication on the oscilloscope. 
Adjust L59 in the antenna matching unit for minimum audio 

indication on the oscilloscope. 

Tune the signal generator to 41.25 mc. and adjust L60 for 
minimum audio indication on the oscilloscope. 

Remove the jumper from the output of the matching unit. 
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ALIGNMENT PROCEDURE 

Connect a 300 ohm Ifí watt composition resistor from L58 to 
ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L58 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain 

to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 14 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep employed. 

Connect the signal generator loosely to the matching unit 

antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be accom-
plished by retuning channel number 1 to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the core 
retaining spring. 

Adjust L61 and L62 to obtain the response shown in Figure 
15. L61 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L62 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above pro-
cedure until no further adjustments are necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L58 and S5. Replace V106. 

PICTURE I-F TRAP ADJUSTMENT. - Connect the i-f signal 
generator across the link circuit on terminals A and B of T104. 

Connect the "VoltOhmyst" to the junction of R133 and C133B. 

Obtain two 7.5 volt batteries capable of withstanding ap-
preciable current drain and connect the ends of a 1,000 ohm 
potentiometer across each. Connect the positive terminal of one 
battery to chassis and the potentiometer arm to the junction of 
R133 and C133B. 

Set the bias to produce approximately -1.0 volt of bias at 
the junction of R133 and C133B. 

Connect the "VoltOhmyst" to pin 9 of V110, the 6CL6 video 

amplifier. 

Set the signal generator to each of the following frequencies 
and adjust the corresponding circuit for minimum d-c output 
at pin 9 of V110. Use sufficient signal input to produce 1.0 volt 

of d-c on the meter when the final adjustment is made. 

39.25 mc  T104 top core 
41.25 mc. T105 bottom core 
47.25 mc. T106 bottom core 

PICTURE I-F TRANSFORMER ADJUSTMENTS. - 

Models 21-D-305 to 21-D-330 Incl. 
Set the signal generator to each of the following frequencies 

and peak the specified adjustment for maximum indication on 
the "VoltOhmyst." During alignment, reduce the input signal 
if necessary in order to produce 1.0 volt of d-c at pin 9 of V110 
with - 1.0 volt of bias at the junction of R133 and C133B. 

43.7 mc  T109 
45.5 mc. T108 
41.8 mc  1107 

To align T105 and T106. connect the sweep generator to the 
first picture i-f grid, pin 1 of V106 through a 1,000 mmf. ceramic 
capacitor. Shunt R137, R141 and terminals "A" and "F" of 
T109 with 330 ohm composition resistors. Set the i-f bias to 
-1.0 volt at the junction of f133 and C133B. 

Connect the oscilloscope to pin 9 of V110. 

Adjust 1105 and T106 top cores for maximum gain and curve 
shape as shown ill Figure 19. For final adjustment set the out-
put of the sweep generator to produce 0.5 volt peak-to-peak at 
the oscilloscope terminals. 

To align Ti and T104, connect the sweep generator to the 
mixer grid test point TP2. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. 

Adjust C121 until 41.25 mc. is at 85% response with respect 
to the low frequency shoulder at approximately 41.9 mc. as 
shown in Figure 20. 

Disconnect the diode probe, the 180 ohm and three 330 ohm 
resistorz. 

Models 21-D-305U to 21-D-330U mc!. 

Set the signal gefierator to each of the following frequencies 
and peak the pec.lied adjustment for maximum indication on 
the "VoltOhmyst" During alignment, reduce the input signal 
if necessary in orde: to produce 1.0 volt of dc at pin 9 of 
V110 with -1.0 voli of i-f bias at the junction of f133 and 
C133B. 

43.7 mc  1109 
45.5 mc  1108 
41.8 mc  1107 

To align T105 and T106, connect the sweep generator to 
the first picture i-f grid, pin 1 of V106 through a 1,000 mmf. 
ceramic capacitor. Shunt R137, R141 and terminals "A" and 
"F" of 1109 with 330 ohm composition resistors. Set the i-f 
bias to - 1.0 volt at the junction of f133 and C133B. 

Connect the oscilloscope to pin 9 of V110, the 6CL6 video 
amplifier. 

Adjust 1105 and 1106 top cores for maximum gain and 
curve shape as shown in Figure 19. For final adjustment set 
the output of the VHF sweep generator to produce 0.5 volt 
peak-to-peak at the oscilloscope terminals. 

To align the crystal mixer and 12 and 1104. connect the 
VHF sweep generator to the front terminal of the 1N82 crystal 
holder in series with a 1,500 mmf. ceramic capacitor. Use the 
shortest leads possible, grounding the sweep generator to the 
tuner case. 

Set the channel selector to channel 5. 

Connect a 180 ohm composition resistor between terminal 
"B" of T105 and the junction of R131 and C133A. 

Connect the oscilloscope diode probe to terminal "B" of 1105 
and ground. Couple the signal generator loosely to the diode 
probe in order to obtain markers. 

The shunt trimmer C121 across terminals A and B of T104 is 
variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust 12 (top) and 
1104 (bottom) for maximum gain at 43.5 mc. and with 45.75 
mc. at 70% of maximum response. 

Adjust the shunt trimmer C121 until 41.25 mc. is at 85% 
response with respect to the low frequency shoulder at ap-
proximately 41.9 mc. as shown in Figure 11. Adjust Tl for 
maximum gain. Readjust 12 and 1104 if necessary to obtain 
proper wave shape, see Figure 11. 

Disconnect the diode probe, the 180 ohm and the three 330 

ohm resistors. 

SWEEP ALIGNMENT OF PICTURE I.F.-

Connect the oscilloscope to pin 9 of V110. 

Adjust the bias potentiometer to obtain -6.0 volts of bias 
as measured by a "VoltOhmyst" at the junction of f133 and 

C133B. 

Leave the sweep generator connected to the mixer grid test 
point TP2 on KRK 11B Tuner or to the front terminal of the 
1N82 crystal holder on KRK12 Tuner. Use the shortest leads 
possible with not more than one inch of unshielded lead at the 
end of the sweep cable. If these precautions are not observed, 
the receiver may be unstable and the response curves obtained 
may be unreliable. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

ALIGNMENT PROCEDURE 

Retouch T108 and 1109 to obtain the response shown in Fig-
ure 21. Do not adjust 1107 unless absolutely necessary. If 1107 
is adjusted too low in frequency it will raise the level of the 
41.25 mc. sound i-f carrier and may create interference in the 
picture. It will also cause poor adjacent channel picture rejec-
tion. If T107 is tuned too high in frequency, the level of the 
41.25 mc. sound i-f carrier will be too low and may produce 
noisy sound in weak signal areas. 

Remove the oscilloscope, sweep and signal generator con-

nections. 
Remove the bias box employed to provide bias for alignment. 

KRK11B TUNER ALIGNMENT 

Models 21-D-305 to 21-D-330 Incl. 

An r-f unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset all adjustments to 
the approximate center of their range with the following 
exceptions: Set C18 so that the screw head is approximately 
three-eighths of an inch above chassis. Set C11 near maximum 
capacity (one-quarter turn from tight). Do not change any of 
the adjustments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of T104 and 
terminate the link with a 39 ohm composition resistor. 

The r-f unit is aligned with -3.5 AGC bias. 
Connect the potentiometer arm of one of the bias supplies 

to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. . 
Connect the oscilloscope to the test point TP1 on top of the 

r-f unit. Set the oscilloscope gain to maximum. 
Turn the receiver channel selector switch to channel 2. 

Connect the output of the VHF signal generator to the grid 
of the r-f amplifier, V2. To do this, remove the tube from the 
socket and fashion a clip by twisting one end of a small piece 
of wire around pin number 7. Replace the tube in the socket 
leaving the end of the wire protruding from under the tube. 
Connect the signal generator to this wire through a 1,500 mmf. 

capacitor. 
Tune the signal generator to 43.5 mc. and modulate it 30% 

with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust L65 on top of the r-f unit for minimum 400 cycle 
indication on the oscilloscope. If necessary, this adjustment 
can be retouched in the field to provide additional rejection 
to one specific frequency in the i-f band pass. However, in 
such cases, care should be taken not to adjust it so as to 
reduce sensitivity on Channel 2. 

Remove the wire clip from pin 7 of V2 and replace the tube 
and tube shield. 

Set the channel selector switch to channel 8. 

Turn the fine tuning control 30 degrees clockwise from the 
center of its mechanical range now and at all times when 
adjusting the oscillator frequency. 

Adjust C2 for proper oscillator frequency, 227 mc. This may 
be done in several ways. The easiest way and the way which 

will be recommended in this procedure will be to use the 
signal generator as a heterodyne frequency meter and beat 
the oscillator against the signal generator. To do this, tune the 
signal generator to 227 mc. with crystal accuracy. Insert one 
end of a piece of insulated wire into the r-f unit through the 
hole provided for the adjustment for Cll. Be careful that the 
wire does not touch any of the tuned circuits as it may cause 
the frequency of the r-f unit oscillator to shift. Connect the 
other end of the wire to the "r-f in" terminal of the signal 
generator. Adjust C2 to obtain an audio beat with the signal 
generator. 

Note. - If on some units, it is not possible to reach the proper 
channel 8 oscillator frequency by adjustment of C2, switch to 
channel 13 and adjust L46 to obtain proper channel 13 oscillator 
frequency as indicated in the table on page 11. Then, switch 
to channel 12 and adjust L11 to obtain proper channel 12 
oscillator frequency. Continue down to channel 8 adjusting the 
appropriate oscillator trimmer to obtain the proper frequency 
on each channel. Then again on channel 8, adjust C2 to obtain 
proper channel 8 oscillator frequency. Switch back to channel 
13 and adjust L46 and back to channel 8 and adjust C2. 

Set the Ti core for maximum inductance (core turned counter-
clockwise). 

Connect the sweep generator through a suitable attenuator 
as shown in Figure 14 to the input terminals of the antenna 

matching unit. 
Connect the signal generator loosely to the antenna terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a useable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 

normal. 
Insert markers of channel 8 picture carrier and sound carrier, 

181.25 mc. and 185.75 mc. 

Adjust C9, CII, C15 and C18 for approximately correct curve 
shape, frequency, and band width as shown in Figure 16. 
The correct adjustment of C18 is indicated by maximum 

amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C9 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably (assum-
ing that C18 has been properly adjusted). C11 is the coupling 
adjustment and hence primarily affects the response band 

width. 
Set the receiver channel switch to channel 6. 
Adjust the signal generator to the channel 6 oscillator fre-

quency 129 mc. 
Turn the fine tuning control- 30 degrees clockwise from the 

center of its mechanical range. 
Adjust L5 for an audible beat with the signal generator as 

before. 

Set the sweep generator to channel 6. 
From the signal generator, insert channel 6 sound and 

picture carrier markers, 83.25 mc. and 87.75 mc. 
Adjust L48, L50 and L53 for proper response as shown in 

Figure 16. 
L50 tunes the r-f amplifier plate circuit and primarily affects 

the frequency of the -pass band. L53 tunes the r-f amplifiai 
grid and is adjusted to give maximum amplitude of the curve 
between the markers. L48 affects the tilt of the curve but not 
quite the same as C9 adjustment. When the circuits are cor-
rectly adjusted and L48 is rocked on either side of its proper 
setting, the high frequency (sound carrier) end of the curve 
appears to remain nearly fixed in amplitude while the picture 
carrier end tilts above or below this point. 

Turn off the sweep and signal generators. 
Connect the "VoltOhmyst" to the r-f unit test point TP1. 

Adjust the oscillator injection trimmer C8 for -3.5 volts or 
at maximum if -3.5 volts cannot be reached. This voltage 
should fall between -2.5 and -5.5 volts on all channels when 

the alignment of all circuits is completed. 
Turn the sweep generator and signal generator back on 

and recheck channel 6 response. Readjust L48, LSO and L53 

if necessary. 
Set the receiver channel selector switch to channel 8 and 

readjust C2 for proper oscillator frequency, 227 mc. 
Set the sweep generator and signal generator to channel 8. 

Readjust C9, C11, C15 and C18 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 6 and check the oscillator injection voltage at TP1 
if C9 was adjusted in the recheck of channel 8 response. 

If the initial setting of oscillator injection trimmer C8 was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 6 and repeat the procedure several times before the 
proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 13. 

Adjust the signal generator to the channel 13 oscillator fre-

quency 257 mc. 
Set the fine tuning control 30 degrees clockwise from the 

center of its mechanical range. 
Adjust L46 to obtain an audible beat. Slightly overshoot the 

adjustment of L46 by turning the slug a little more in the same 
direction from the original setting, then reset the oscillator to 
proper frequency by adjusting C2 to again obtain the beat. 
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ALIGNMENT 
Check the response of channels 7 through 13 by switching 

the receiver channel switch, sweep generator and marker 
oscillator to each of these channels and observing the response 
and oscillator injection obtained. See Figure 16 for typical 
response curves. It should be found that all these channels 
have the proper shaped response with the markers above 80% 
response. 

If the markers do not fall within this requirement, switch to 
channel 8 and readjust C9, Cll. C15 and C18 as necessary. 

Turn off the sweep generator and check the channel 8 
oscillator frequency. If C2 has to be readjusted for channel 8. 
the principle of overshooting the adjustment and then correcting 
by adjusting L46 should be followed in order to establish the 
L/C ratio for the desired oscillator tracking. 

Turn the receiver channel selector switch to channel 6. 
Adjust L5 for correct oscillator frequency, 129 mc. 

Turn the sweep generator on and to channel 6 and observe 
the response curve. If necessary readjust L48, L50 and L53. 

Switch the receiver, the sweep and signal generators to 
channel 2 and adjust Ti clockwise to a point where there is 
no change in the channel 2 response as Ti is turned. 

Switch the receiver through channel 6 down through channel 
2 and check for normal response curve shapes and oscillator 
injection voltage. 

If excessive tilt in the same direction occurs on channels 2, 
3 and 4, adjust C18 on channel 2 to overshoot the correction 
of this tilt, then switch to channel 6 and adjust L53 for maxi-
mum amplitude of curve between markers. This adjustment 
should produce "flat" response on the low channels il the 
other adjustments especially L48 are correct. 

Likewise check channels 7 through 13, stopping on 13 for 
the next step. 

With the receiver on channel 13. check the receiver oscillator 
frequency. Correct by adjustment of C2 if necessary. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator trimmer to obtain the 
audible beat. It should be possible to adjust the oscillator to 
the correct frequency on all channels with the fine tuning 
control in the middle third of its range. When employing WR39 
calibrators to adjust the receiver oscillator, tune the calibrator 
to one-half the receiver oscillator frequency on channels 4, 5 
and 6 and to one-fourth the receiver oscillator frequency on 
channels 11, 12 and 13. 

1E1112 TUNER ALIGNMENT 

Models 21-D-305U to 21-D-330U Incl. 
TUNER VHF ALIGNMENT. - Remove the 6S4 voltage con-

trol tube from its socket and insert the adapter. Insert the 6S4 
in the adapter. 

Connect the 0-50 milliampere meter to the adapter socket 
leads and turn the adapter switch on. 

Remove the tuner cover shield. 

Rotate the channel selector to a point midway between 
channels, disengaging the insert contacts, and observe the 
non-oscillating plate current. Some tubes may oscillate even 
with the tuned circuits disengaged. To be sure the oscillator 
is in a non-oscillatory state, short circuit the spring contacts 
12 and 13, the two contacts nearest the tuner front, with a 
finger. 

(NOTE: The contacts are at zero d-c potential.) Should the 
plate current rise, keep finger on the contacts while adjusting 
the oscillator plate current. Adjust R6, oscillator voltage con-
trol, for a 28 milliampere reading on the meter. 

Replace the tuner cover shield. 

Connect the VHF sweep generator to the antenna terminals. 

Connect the VHF signal generator loosely to the antenna 
terminals. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TP1. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

PROCEDURE 
Turn off the adapter switch, removing plate voltage from 

the oscillator. This is required because of RF-IF interaction 
when a crystal is used as a mixer. 

Set the channel selector and the sweep generator to chart-
nel 2. 

Insert markers of channel 2 picture carrier and sound car-
rier, 55.25 mc. and 59.75 mc. 

Adjust antenna T6, r-f amplifier plate L29 and mixer L30 
adjustments for a symmetrical curve with maximum gain at 
the center of the pass band. The curves will have a deep 
valley because of no crystal loading and nonlinear detector 
characteristics. The limits for the 100% response points are 
shown in Figure 9. If the bandwidth is out of tolerance, it can 
usually be corrected by redressing the coupling capacitor of 
the double tuned circuit, C40 on insert A. Maximum bandwidth 
occurs when the capacitor is centered in the insert chamber. 

Repeat the above steps for all VHF channels adjusting the 
appropriate antenna, r-f amplifier plate and mixer slugs for 
a symmetrical curve with maximum gain at the center of the 
pass band. 

Turn off the sweep generator. 

Remove the oscilloscope and preamplifier if used, from test 
point TP1. 

Turn the AGC control fully clockwise and remove the clip 
lead grounding the AGC bias on the tuner terminal board. 

Connect the potentiometer arm of one of the bias supplies to 
the AGC terminal on the tuner and ground the battery positive 
terminal to the tuner case. Adjust the bias potentiometer to 
produce -3.5 volts of bias, as measured by the "Volt0hrnyst" 
at the AGC terminal on the tuner. 

Connect the potentiometer arm of the second bias supply to 
the junction R133 and C133B, and ground the positive battery 
terminal. Adjust the bias potentiometer to produce -5 volts of 
i-f bias as indicated on the "VoltOhmyst" at the junction point. 

Connect the oscilloscope to pin 9 of V110. Use 3 to 5 volts 
peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to channel 13. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator slug L22 to proper frequency, 257 mc. 
This may be done in several ways. The easiest way and the 
way which will be recommended in this procedure will be to 
use the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, tune 
the signal generator to 257 mc, with crystal accuracy. Insert 
one end of a piece of insulated wire into the tuner through 
either of the two holes next to the oscillator tube on the right 
front top corner of the tuner. Be careful that the wire does not 
touch any of the tuned circuits as it may cause the frequency 
of the oscillator to shift. Connect the other end of the wire to 
the "r-f in" terminal of the signal generator. Adjust L22 oscil-
lator slug to obtain an audio beat with the signal generator. 

Turn on the sweep generator and set to Channel 13. Adjust 
Ti for maximum gain on the oscilloscope. Adjust mixer tank 
circuit L21 for maximum gain and flat-topped curve. Recheck 
Ti for maximum gain at center of band with the proper re-
sponse. Maximum gain and 'flat-topped response should be 
obtained simultaneously. 

Adjust the oscillator to frequency on all VHF channels by 
switching the receiver and signal generator to each VHF 
channel and adjustin the appropriate oscillator slug to obtain 
a beat with the signal generator. Adjust the appropriate mixer 
slug where necessary to obtain maximum gain and proper 
curve shape as explained above. 

Adjust the tunable 1-F Trap C16-L7. To do this connect the 
signal generator to the fixed I-F Trap C2-L2 at the end opposite 
the antenna terminal plug. Set the signal generator to 43.5 me. 
and adjust the output of the signal generator to obtain suffi-
cient indication on the oscilloscope. Tune the I-F Trap C16-L7 
for minimum marker indication on the oscilloscope. 

Remove the signal generator and the oscilloscope. 

ALIGNMENT PROCEDURE 

TUNER UHF ALIGNMENT.- To align the UHF inserts: 

Turn off the adapter switch, removing plate voltage from 
the oscillator. 

Ground the AGC bias at the tuner terrdinal board using a 
clip lead to insure that the bias will remain constant. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TP1. 

Connect the UHF sweep generator to the antenna terminals. 
Use a 10 DB attenuator pad to assure proper alignment. 

Connect the UHF signal generator loosely to the antenna 
terminals. 

Set the channel selector to the desired position and the 
sweep generator to sweep the frequency of the insert being 
used. 

Insert markers of the picture carrier and sound carrier for 
desired channel. 

Adjust the UHF antenna, link coupling and mixer adjustments 
for a symmetrical curve, with maximum gain, centered about 
the pass band. 

The responses are shown in Figure 10. The curve shape 
will usually vary from Figure 10 (a) to Figure 10 (c) going 
higher in frequency, however any of these responses are 
acceptable. 

Repeat the above steps for all UHF inserts used adjusting 
the appropriate antenna, link coupling and mixer slugs for a 
symmetrical curve, with maximum gain, centered about the 
pass band. 

Remove the oscilloscope and preamplifier if used, from test 
point TP1. 

Remove the clip lead grounding the AGC bias on the tuner 
terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal. 

Connect the potentiometer arm of the second bias supply 
to the junction of R133 and C133B, and ground the positive 
battery terminal. Adjust the bias potentiometer to produce -5 
volts of i-1 bias as indicated on the "VoltOhmyst" at the junc-
tion point. 

Connect the oscilloscope to pin 9 of V110. Use 3 to 5 volts 
peak- to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to the lowest UHF channel to be 
used, and set the fine tuning control to the center of its range. 

Adjust the oscillator core to proper frequency. To do this. 
connect the VHF signal generator to test point TP1 with the 
shortest leads possible. Insert a 45.75 mc. marker from the 
VHF generator. 

Set the UHF sweep generator to sweep the desired channel, 
and observe the output on the oscilloscope. If the sweep gen-
erator is not sweeping the correct frequency range, it may be 
necessary to readjust the sweep in order to place the 45.75 
marker on the response curve as in Figure 12. 

Set the UHF marker gen. to the picture carrier of the 
channel insert being adjusted and connect to test point TP1. 

Adjust the oscille-tor core until the markers for 45.75 mc. 
and the picture carrier coincide on the sweep pattern on the 
oscilloscope. 

Adjust the mixer core for maximum gain with proper wave 
shape. 

Connect the "VoltOhmyst" to test point TP1, using 1.5 volt 
DC scale. 

Set oscillator injection adjustment to read .1 volts on the 
"VoltOhmyst." 

Repeat the above steps for all UHF inserts adjusting the 
oscillator hijection control only if the reading on the "Volt-

Ohmyst" exceeds .3 volts. Adjust as necessary to read .3 
volts or less at TP1. 

RATIO DETECTOR ALIGNMENT. - In order to obtain good 
ratio detector alignment an AM modulated signal generator 
that is exceptionally free from FM modulation must be em-
ployed. Set the signal generator at 4.5 mc. and connect it to the 
second sound i-f grid, pin 1 of V102. Set the generator for 30% 
400 cycle modulation. 

As an alternate source of signal, the RCA WR39B or WR39C 
calibrator may be employed. 11 used, connect it to the grid of 
the 4th pix i-f amplifier, pin 1, V109. Set the frequency of the 
calibrator to 45.75 (pix carrier) and modulate with 4.5 mc. 
crystal. Also turn on the internal AM audio modulation. The 
4.5 mc. signal will be picked off at T110A and amplified 
through the sound i-f amplifier. 

Connect the "VoltOhmyst" to the junction of R111 and C111. 

Connect the oscilloscope across the speaker voice coil and 
turn the volume control for maximum output. 

Tune the ratio detector primary, T102 top core for maximum 
DC output on the "VoltOhmyst." Adjust the signal level from 
the signal generator for minus 10 volts on the "VoltOhmyst" 
when finally peaked. This is approximately the operating level 
of the ratio detector for average signals. 

Connect the "VoltOhmyst" to the junction of R110 and C110. 

Adjust the T102 bottom core for zero d-c on the meter. Then, 
turn the core to the nearest minimum AM output on the 
oscilloscope. 

Repeat adjustments of T102 top for maximum DC and T102 
bottom for minimum output on the oscilloscope making final 
adjustment with the 4.5 mc. input level adjusted to produce 10 
volts d-c on the "VoltOhmyst" at the junction of R111 and C111. 

Connect the "VoltOhmyst" to the junction of R110 and C110 
and note the amount of d-c present. II this voltage exceeds 
-t-1.5 volts, adjust R108 by turning it in until zero d-c is ob-
tained. Readjust the T102 bottom core for minimum output on 
the oscilloscope. Repeat adjustments of R108 and T102 bottom 
core until the voltage at R110 and C110 is less than -F1.5 volts 
when T102 bottom core is set for minimum output on the 
oscilloscope. 

Connect the "VoltOhmyst" to the junction of R111 and C111 
and repeak T102 top core for maximum cl-c on the meter and 
again reset the -generator so as to have -10 volts on the meter. 

Repeat the adjustments in the above two paragraphs until 
the voltage at R110 and C110 is less than + 1.5 volts when the 
T102 top core is set for maximum d-c at the junction of R111 
and C111 and the T102 bottom core is set for minimum indica-
tion on the oscilloscope. 

SOUND I-F ALIGNMENT. - Connect the sweep generator to 
the first sound i-f amplifier grid, pin 1 of V101. Adjust the 
generator for a sweep width of 1 mc. at a center frequency of 
4.5 mc. 

Insert a 4.5 mc. marker signal from the signal generator into 
the first sound i-f grid. With the WR39B or WR39C calibrators 
the 4.5 mc. crystal signal may be obtained at the R-F out 
terminal by turning the variable osc, switch off, the calibrate 
switch to 4.5 mc. and the volume control with mod. off. 

Connect the oscilloscope in series with a 10.000 ohm resistor 
to terminal A of T101. 

Adjust T101 top and bottom cores for maximum gain and 
symmetry about the 4.5 mc. marker on the i-f response. The 
pattern obtained should be similar to that shown in Figure 17. 

The output level from the sweep should be set to produce 
approximately 2.0 volt peak-to-peak at terminal A of T101 when 
the final touches on the above adjustment are made. It is neces-
sary that the sweep output voltage should not exceed the 
specified values otherwise the response curve will be broad-
ened, permitting slight misadjustment to pass unnoticed and 
possibly causing distortion on weak signals. 

Connect the oscilloscope to the junction of R110 and C110 
and check the linearity of the response. The pattern obtained 
should be similar to that shown in Figure 18. 

© John J. Rider CHASSIS KCS81, KCS81B, Early 
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ALIGNMENT PROCEDURE 

SOUND TAKE-OFF ALIGNMENT. -- Connect the 4.5 mc. gen-
erator in series with a 1,000 ohm resistor to terminal "C" of 
T110. The input signal should be approximately 0.5 volt. 

Short the fourth pix i-f grid to ground, pin 1, V109, to prevent 
noise from masking the output indication. 

As an alternate source of signal the RCA WR39B or WR39C 
calibrator may be used. In such a case, disregard the above 
two paragraphs. Connect calibrator across link circuit. T104 
A. B, and modulate 45.75 with 4.5 mc. crystal. 

Connect the crystal diode probe of a "VoltOhmyst" to the 
plate of the video amplifier, pin 6 of V110. 

Adjust the core of T110 for minimum output on the meter. 

Remove the short from pin 1 V109 to ground, if used. 

HORIZONTAL OSCILLATOR ADJUSTMENT. - Normally the 
adjustment of the horizontal oscillator is not considered to be a 
part of the alignment procedure, but since the oscillator wave-
form adjustment may require the use of an oscilloscope, it can 
not be done conveniently in the field. The waveform adjust-
ment is made at the factory and normally should not require 
readjustment in the field. However, the waveform adjustment 
should be checked whenever the receiver is aligned or when-
ever the horizontal oscillator operation is improper. 

Horizontal Frequency Adjustment. - Tune in a station and 
sync the picture. If the picture cannot be synchronized with the 
horizontal hold control R210, then adjust the T114 frequency 
core on the rear apron until the picture will synchronize. If the 
'picture still will not sync, turn the T114 waveform adjustment 
core (under the chassis) out of the coil several turns from its 
original position and readjust the T114 frequency core until the 
picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive con-
trol C186B, the width control L109 and the linearity control L111 
until the picture is correct. 

Horizontal Oscillator Waveform Adjustment. - The horizontal 
oscillator waveform may be adjusted by either of two methods. 
The method outlined in paragraph A below may be employed 
in the field when an oscilloscope is not available. The service 
shop method outlined in paragraph B below requires the use 
of an oscilloscope. 

A.- Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of T114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the T114 frequency core (on the rear 
apron) until the picture falls out of sync and one diagonal 
black bar sloping down to the right appears on the screen. 
Then, turn the waveform adjustment core (under the chassis) 
into the coil while at the same time adjusting the frequency 
core so as to maintain one diagonal black bar on the screen. 
Continue this procedure until the oscillator begins to motor-
boat, then turn the waveform adjustment core out until the 
motorboating just stops. As a check, turn the T114 frequency 
core until the picture is synchronized then reverse the direction 
of rotation of the core until the picture begins to fall out of 
sync with the diagonal bar sloping down to the right. Continue 
to turn the frequency core in the same direction. Additional 
bars should not appear on the screen. Instead, the horizontal 
oscillator should begin to motorboat. Retouch the adjustment of 
the T114 waveform adjustment core if necessary until this con-
dition is obtained. 

B.-Connect the low capacity probe of an oscilloscope to 
terminal C of T114. Turn the horizontal hold control one-quarter 
turn from the clockwise position so that the picture is in sync. 
The pattern on the oscilloscope should be as shown in Figure 
22. Adjust the waveform adjustment core of T114 until the two 
peaks are at the same height. During this adjustment, the pic-
ture must be kept in sync by readjusting the hold control if 
necessary. 

This adjustment is very important for correct operation of the 
circuit. If the broad peak of the wave on the oscilloscope is 
lower than the sharp peak, the noise immunity becomes poorer, 
the stabilizing effect of the tuned circuit is reduced and drift 
of the oscillator becomes more serious. On the other hand. if 
the broad peak is higher than the sharp peak, the oscillator 

I 

is overstabilized. the pull-in range becomes inadequate and 
the broad peak can cause double triggering of the oscillator 
when the hold control approaches the clockwise position. 

Remove the oscilloscope upon completion of this adjustment. 

Horizontal Locking Range Adjustment. - Set the horizontal 
hold control to the full counter-clockwise position. Momentarily 
remove the signal by switching off channel then back. The pic-
ture r remain in sync. If so turn the T114 frequency core 
slightly and momentarily switch off channel. Repeat until the 
picture falls out of sync with the diagonal lines sloping down 
to the left. Slowly turn the horizontal hold control clockwise and 
note the least number of diagonal bars obtained just before the 
picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C186A 
slightly clockwise. If less than 2 bars are present, adjust C186A 
slightly counter-clockwise. Turn the horizontal hold control 
counter-clockwise, momentarily remove the signal and recheck 
the number of bars present at the pull-in point. Repeat this 
procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the T114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves off 
the screen leaving the picture in synchronization. 

SENSITIVITY CHECK. - A comparative sensitivity check 
can be made by operating the receiver on a weak signal from 
a television station and comparing the picture and sound ob-
tained to that obtained on other receivers under the same con-
ditions. 

This weak signal can be obtained by connecting the shop 
antenna to the receiver through a ladder type attenuator pad. 
The number of stages in the pad depends upon the signal 
strength available at the antenna. A sufficient number of 
stages should be inserted so that a somewhat less than normal 
contrast picture is obtained when the picture control is at the 
maximum clockwise position. Only carbon type resistors should 
be used to construct the pad. 

RESPONSE CURVES.- The response curves shown on pages 
14 and 15 and referred to throughout the alignment procedure 
were taken from a production set. Although these curves are 
typical, some variations can be expected. 

The response curves are shown in the classical manner of 
presentation, that is with "response up" and low frequency to 
the left. The manner in which they will be seen in a given test 
set-up will depend upon the characteristics of the oscilloscope 
and the sweep generator. The curves may be seen inverted 
and/or switched from left to right depending on the deflec-
tion polarity of the oscilloscope and the phasing of the sweep 
generator. 

NOTE ON TUNER ALIGNMENT. - Because of the frequency 
spectrum involved and the nature of the device, many of the 
tuner leads and components are critical in some respects. Even 
the power supply leads form loops which couple to the tuned 
circuits, and if resonant at any of the frequencies involved in 
the performance of the tuner, may cause serious departures 
from the desired characteristics. In the design of the receiver 
these undesirable resonant loops have been shifted far enough 
away in frequency to allow reasonable latitude in their com-
ponents and physical arrangement without being troublesome. 
When the tuner is aligned in the receiver, no trouble from 
resonant loops should be experienced. However, if the tuner is 
aligned in a jig separate from the receiver, attention should 
be paid to insure that unwanted resonances do not exist which 
might present a faulty representation of tuner alignment. 

A resonant circuit exists between the KRK 11B r-f tuner chassis 
and the outer shield box, which couples into the antenna and 
r-I plate circuits. The frequency of this resonance depends on 
the structure of the shield box. This resonance is controlled by 
using insulating washers of proper thickness in the front plate 
to tuner chassis mounting. Obviously, if the tuner is removed 
for service, the washers should be replaced in the correct 
order. 

VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 5000 microvolt test pattern signal was fed into the receiver, 
the picture synchronized and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short 
circuiting the receiver antenna terminals. Voltages shown are read with a type WV97A senior -VoltOhmyst- between the indicated terminal and 
chassis ground and with the receiver operating on 117 volts, 60 cycles, a- c. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E Grid 

Pin 
No. Volts 

Pin 
Na. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Plate 
(ma.) 

Screen 
(ma.) 

Notes on 
Measurements 

VI 

KRKI1B 

6X8 Mixer 
5000 Mu. V. 

Signal 9 160 8 160 6 O 7 
-2.4 to 
- 3.0 

No 
Signal 9 145 8 145 6 O 7 

- 2.8 to 
-3.5 

R-F 
Oscillator 

5000 Mu. V. 
Signal 3 95 6 O 2 

- 3.8 to 
- 5.5 

V2 

KRKIIB 

6SQ7A 
R-F 
Amplifier 

No 
Signal 

5000 Mu. V. 
Signal 

3 90 6 O 2 
- 3.0 to 
- 5.1 

6 170 8 0.1 7 

No 
Signal 6 133 8 1.1 7 O 

R-F 
Amplifier 

5000 Mu. V. 
Signal 1 270 3 170 2 

No 
Signal 1 260 3 133 2 

V101 6AU6 
1st Sound 
I-F Amp. 

5000 Mu. V. 
Signal 5 127 6 124 7 0.7 1 -0.4 6.0 30 

No 
Signal 5 126 6 123 7 0.5 1 -1.2 5.0 3.0 

V102 6AU6 
2nd Sound 
I-F Amp. 

5000 Mu. V. 
Signal 5 132 6 60 7 O 1 -10 2.8 1.2 

No 
Signal 5 131 6 65 7 O 1 -5 2.0 1.0 

V103 6AL5 
Ratio 
Detector 

5000 Mu. V. 
Signal 

2 
7 

- 9.2 
1.0 

5 
1 

1.0 
9.2 

No 
Signal 

2 
o 

- 80 5 
1 8.0 

O 

V104 6AV6 
1st Audio 
Amplifier 

5000 Mu. V. 
Signal 7 90 2 O 1 -0.7 0 65 

V104 6AV6 
R-F Bias 
Clamp 

No 
Signal 

5000 Mu. V. 
Signal 

7 88 2 O 1 -0.7 0.65 

At min. 
volume 

5-6 - 3 0 2 O 

V105 6AQ5 
Audio 
Output 

No 
Signal 

5000 Mu. V. 
Signal 

5-6 0.3 2 O 

5 327 6 342 2 146 7 136 28 2.0 

No 
Signal 5 323 6 338 2 143 7 133 28 20 

At min. 
volume 

V106 6AU6 
1st Pix. I-F 
Amplifier 

5000 Mu. V. 
Signal 5 160 6 215 7 0.17 1 -6.6 1.4 4 

No 
Signal 5 85 6 115 7 0.98 1 O 6.5 3.3 

V107 6CB6 
2nd Pix. I-F 
Amplifier 

5000 Mu. V. 
Signal 5 227 6 225 2 0.1 1 -6.6 1.5 25 

No 
Signal 5 209 6 115 2 0.8 1 10.9 33 

V108 6CB6 
3rd Pix. I-F 
Amplifier 

5000 Mu. V 
Signal 5 138 6 132 2 1.02 1 O 11.4 35 

No 
Signal 5 134 6 126 2 98 1 31 

V109 6CB6 
4th Pix. 1-F 
Amplifier 

5000 Mu. V. 
Signal 

No 
Signal 

5 168 6 165 2 2.32 1 

5 156 6 161 2 2 07 1 

O 8.85 2.2 

0 8.6 2.1 
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VOLTAGE CHART ALIGNMENT PROCEDURE 

E. Plate E. Screen E. Cathode E. Grid 
I I Notes on 

TI C9 TP2 CIS C tee LS5 LAI LE.2 
I2 E Tube 

No. 
Tube 
Type Function 

Operating 
Condition Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Plate 
(ma.) 

Screen 
(ma.) Measurements 

MIXER MIXER TEST RF 

TRANS GFOD PCHNT PLATE 

C2 

GRO 

vt 

F- .4 

TRAP 
L 2 

0  CHAN 3 e 
*Depends FINE 

6807 L i L 3 
CHAN 2 CHAN 4 

V1 10 6CL6 
Video 
Amplifier 

5000 Mu. V. 
Signal 6 130 3-8 159 1 .84 2-9 •-5.0 22.5 5.5 on picture TUNING 

c, 
VI GAR 

R•r 
Amp 

LEO 
41.25 MC. 
IF TRAP 

bÔ 
- L4 

CHAN 5 

Depends L5 
No 

• 
1.59 ML A:. 6 0 

Signal 6 130 3-8 80 1 0.7 2-9 *-2.0 15.0 4.0 on picture 
L 46 

, •:,,',,e1 45.75 MC. 
i-F TRAP -- L46 FOR 

TRACKING 

0..f. 

AGC 5000 Mu. V. AGC control e c it 
ONLY CHAN. 7 

Vil IA 12AU7 Rectifier Signal 1 -30 - --- 3 142 - - 0 - set for o o r sA.Now.or. 
1 0 0 

No 
Signal 1 0 3 137 - - 0 - 

normal 
operation , • 'aPa ms 116 3 

........"--------,..., 

...,‘ .... 1 _J4 ..,‹ ..PS 

3 v 3 3 3 - - Øj'.. L 53 -AS ' 23o 

VII1B 12AU7 
Vert. Sync. 
Separator 

5000 Mu. V. 
Signal 6 110 - - 8 0 7 -42 .25 - 

6 

LI THROUGH L II 0  
IHONOUAL CHANNEL 

Ce OSC..HJECreN 
ADJUSTMENT OM 

CHAN. 6 
R-F GRID 

LAR L50 
CHAN 6 CHAN. 6 

Figure 8-KRK1113 R-F Oscillator Adjustments 

.NO 
Signal 6 45 __ __ 8 0 7 *-5 .35 - 

• Depends 

on noise 

OSC.ADJUSTNENTS OTAER SIDE Or u•Hr HIKER GRID R- F PLATE 

CARRIER 

V112A 12AU7 
Hor. Sync. 
Separator 

5000 Mu. V. 
Signal 1 323 - - 3 192 2 116 .5 - 

Figure 6-KRK11B R-F Unit Adjustments 
PIS SND PIX CARRIER 5ND 

CARRIER CARRIER - I 5'AC • n 5 AIC 

No 
Signal 1 320 - - 3 132 2 112 .5 - 

L31 L30 L29 16 

Sync. 5000 Mu. V. 
OSC. MIXER R- F AMP ANT 
ADJ. ADJ. ; PLATE ADJ ADJ 

V1 12B 12AU7 Amplifier Signal 6 78 - - 8 0 7 -3.5 6.2 - 
CHANNELS ...,., 

No 
2704 INCLUSIVE 0 0 0 0 0 0 0 000 0 0 0 

(VHF) A 

Signal 6 78 - - 8 0 7 -1.6 6.2 - L28 ; 1.27 L2G TS 
OSE. MIXER ST AMP ANT 

Vert. Sync. 5000 Mu. V. 
, 

ADJ. , ADJ. 1 PLATE ADJ. ADJ. Figure 9-KRKI2 VHF Insert Responses 

V113A 6SN7GT Amplifier Signal 2 140 - - 3 19.2 1 -.35 0.1 - CHANNELS 
S AND& 0 0 oØo 0)O o 0 0 00 0 

No 
(VHF) . 

Signal 2 135 - - 3 17.3 1 0 <0.1 - LES ' L24 L23 osc. ' MIXER FE-F AMR A 1 Z 

Vert. Osc. 5000 Mu. V. 
DJ. ! ADJ. PLATE ADJ. ADJ. 

r ....------\ Vi 13B 6SN7GT & Dicharge Signal 5 203 - - 6 0 4 -56 .2 - CHANNELS 
7 TO10 INCLUSIVE o e o 020 o. o . o o o o 0 

• 
(VHF) c 

No 
Signal 5 208 - - 6 0 4 -55 .2 - L22 ; L21 

' OSC ; MIXER 
L20 R-F AMP ; 73 ANT  

ADJ. ADJ. PLATE ADJ. &DJ 

V114 6AQ5 
Vertical 
Output 

5000 Mu. V. 
Signal 5 334 6 334 2 30 1 0 17.3 1.2 CHANNELS 

117013 INCLUSIVE 0 0 0 0 0 0 o 0 0 0 0 
(VHF) 

Figure 10-KRKI2 UHF Insert Responses 

NO 

Signal 5 332 6 332 2 29 1 0 17.3 1.2 
C32 C31 

, 05E. MIXER C30 C29 LINK ANT 
! ADJ. ADJ. I COUPLING ADJ. ; ADJ. 

V115 6SN7GT 
Horizontal 
Osc. Control 

5000 Mu. V. 
Signal 2 188 - - 3 -9 1 -28 0.37 - Hor. hold 

CHANNELS 

147052 INCLUSIVE (uHF) E 0 0 0 0 0 0 0 0 

419 01C. up. 42.25 45e. 

45 75 PAC. •2. 
41 2510C 

No 
Signal 2 0 - - 3 0 1 0 

. 

0 - 

at mid-range 
I C9 , C8 , C7 ' C6 
; OSE. ! MIXER , LINK ! ANT. , 
I ADJ. ,ADJ. . COUPLING ADJ. ! ADJ. I 

44.5 75 •A I MC 

45.75  NE 
60% 

Horizontal 
Oscillator 

5000 Mu. V. 
Signal 5 184 - - G 0 4 -72 2.5 - Hor. hold 

CHANNELS 
537083 INCLUSIVE F O 0 Oe0 OE) 

(UM F) 
NO 0 46.5 HIC 

5./. -.....,,, 

., 
No 

Signal 5 182 - - 6 0 4 -73 2.5 - 

at mid-range 
DETENT 
TENSION 
ADJ.'.  

Horizontal 5000 Mu. V. •High 
1 

V116 6CD6G Output Signal Cap •700 8 165 3 12.5 5 -30 110 15.0 Voltage Figure 11-T2 and Figure 12-Over-all 
No 

Signal Cap •700 8 165 3 12.5 5 -30 110 15.0 

Pulse 
Present 

I I T104 
, VHF 
IRT OMP PLATE ADJ. UHF , VHF 

Response with 1-F Response with 
KRKI2 KRKI2 

1B3GT H. V. 5000 Mu. V. •  High 
OSE. MIXER UHF ANT. 
ADJ. ADJ. LIFIR COUPLING ADJ ADJ ' 

ANT. 
ADJ. 

V117 /8016 Rectifier Signal Cap • - - 2 & 7 17,500 - - - - Voltage 
t LI- _ I 

I 
No 

Signal Cap • - - 2 & 7 17,500 - - - - 

Pulse 
Present 1 

-"j"----..........._ 
Ji 

,. 

V118 5000 Mu. V. 
UHF ANT JACK CHANNEL VA 

V119 6W4GT Dampers Signal 5 352 - - 3 *640 - - 57 _ High 
Voltage 

CRI 
sN82 HE TRAP FINE vi 

NDICATOR 
APERTURE 634 mILLIAmmL7ER 

VOLTAGE 0- SOMA 
S w ITCH 

Pulse TUNING CRYSTAL MISER 6557A o 
CONTROL 

No 
Present r 'el VE 

, , 
F 2 •\ a-- 

Signal 5 348 - - 3 * 640 - - 57 - GAM 
UHF 

CONNIVER I-F TRAP 

CHANNEL 

osc 
COL INJECT 0 

TFtANS. M-17 

5000 Mu. V. At average Wee,: Aim i'r ' TR" ° SC.COPIRTAZIT Aesc 5111 
o o 

V120 21AP4 Kinescope Signal Cone 16,000 10 525 11 140 2 *82 0.2 - Brightness ---,.. 
0 

rpi/ 
e T2 e. II i 

No 
Signal Cone 16,400 10 520 11 132 2 *76 0.2 __ 

•0 voltage on 
Phono. position 

1 1- 

TEST POINT 6127A 
F AMP 

0 
TI:AFPID. 

654 
vOLTAGE 

rn. 
' lei 

V121 
V122 5U4G Rectifiers 

5000 Mu. V. 
Signal 4 á 6 364 - - 2 & 8 364 - - •145 - Per 

No 
Signal 4 á 6 360 - - 2 á 8 360 - - *150 - 

Tube Figure 7-KRKI2 Tuner Adjustments . Figure 13-K RK12 Voltage Control Adapter 

R
A
D
I
O
 
C
O
R
P
O
R
A
T
I
O
N
 
O
F
 
A
M
E
R
I
C
A
 
T
V
 P
A
G
E
 
12-63 

©John F. Rider CHASSIS KCS81, KCS81B, Early 



CHASSIS KCS81, KCS81B, Early 

PAD FOR PAD FOR PAD FOR 
504 COAx. 72 4 COAX . • 300 St. BAL 

INPUT 

3oo it 
BALANCED 
OUTPUT 

SHOULDER 
AT 52 MC 

3004. 
BALANCED 
OUTPUT 

474 

474 

.51164 

Figure I4-Sweep Attenuator Pads 

C- 53 MC. 100% RESPONSE 

474 

3004 
BALANCED 
OUTPUT 

bo N1C. 

50 MC AT 60% ± I5% RE SPONSE POINT 

Cy 123 

Figure 15-KRKI I B Antenna Matching Unit Response 

0\ 

f-0\ 
I  17;  

Figure 16-KRKI I B R-F Response 

4.5 MC 

Figure 17 Figure 18 
Sound 1-F Ratio Det. 
Response Response 

41.9 MC 

41.25 MCI> 

85% 

44.5 
MC e45.75MC 

70% 

Cy I24-1 

Figure 20 
Ti and T104 

Response with KRKI I B 

42.25 MC. 

42.0 
MC AT 

45.0 
MC 

45.0 MC 

/I.Z5.75 
MC. AT 
90 

46 5 
MC AT 
20 .1e,  

412556C 

472SMC 

Figure 19 
T105 and T106 

Response 

45 MC. 
42.5 85% 
MC. 

45.75 MC. 
50% 

46.5 MC 
5% 

Figure 21 
Over-all 1-F 

Response with KRKIIB 

A 
INCORRECT INCORRECT 

Figure 22-Horizontal Oscillator Waveforms 

SOUND 
I   

TIC, 
366 FIR 1.! 
TRANS 
41.4 INC 

ALIGNMENT DATA 

TO ANTENNA TERMINALS 

T2 
•HTENNA 
MATCHI NG 

TRANSFORMER 

Z. • 

I 'SW 
I OSC 
1. 11011 .1 

To o 

›OWIRTIERI 
TRAWL 

FINE TUNING 
CONTROL 

CHANNEL 
SELECTOR 
SWITCH 

RATIO DET. 
TRANS. 

RIOS 
el RATIO OCT. 

SOLANGE 

VERT SYNC SEP 
ARC 

FINE 
TUNING 
CONTROL 

CHANNEL 
SELECTOR 
SWITCH 

1101 
Tv-TONE -.ONO 

SWITCH 

R1117 
VERT 
MOLD 

CONTROL I 

I  
MOO 
Moo 
mina 

RIOT 
VERT LIN 
CONTROL 

R210 
»OR WAR 
CONTROL 

STS PoL 
TRANS 

T 109 

e 

457 MC 

1,10 

e 
..sNc 

SOUND TARE- OFF 
TRANS 

o 

T1011 
4r3 PIE CF 
TRANS 
45.5 MC 

0 

ne P1514 
GRID 
TRANS. 

lu PIE 14 
PLATE 
TRANS. 

liks Pot IV 
GRID 
TRANS 

TICS 

o 

TICS 

TIOR 

e 
W.ISIIC 

226 
SLUMS 

TIN 

TIMOL 
MIRK it. 

LII7 
FILTER 
CHORE 

Figure 23-Top Chassis Adjust ments ( KRKI 1B Tuner Shown) 

LORNE I. 
GRID 
TRANS. 

T107 TICS 
MD Pa I- F 4DIPISHI 
TRAMS TINS TRANS 

• SOR Pli 14 

To ANTENNA TERMINALS 

SPERAFR CORO 

SIOI 
TT-TONE-
PHONO 
SWITCH 

RIN? 
VERT 
NiLD 

CONTROL 

R110 
NMI« 

CONTROL INCL 

r-
V u I 

CHANNELS 
2-4 
rNCL 

RIOT 
VERT un 
CONTROL 

RATIO 
SOUND IF 
TRANS. TRANS. 

T102 

4.S SOC. 

Figure 24-Bottom Chassis Adjustments (KRKI1B Tuner Shown) 

OUT 

SCHEMATIC DIAGRAM 

TUNER UNIT KRK- 12 

3 - 
__GAB Tras wouN s, O 

CHANNELSIE 
5-G I 
INC L 

VHF 
CHANNELS IC 

7-10 

VHF I 
CHANNELSID 
11-13 
INCL. 

UHF I 
CHANNELS, E 
'4- 52 
INCL 

CHAmmiLsrF 
UHF I 

53-83 
INCL. 

CI 
r-1 56 

30041 1 RIB 
Ln4F 
NiNF I 11°" 
ANT 

R3 
8.2 
MEG 

R6 
IDOK 
0 SC 
VOLT 
LONTR 
.www. 

125 

70CC 

C le 
4-40_1 

43.5 MC r 
1-F TRAP 
AD J 

4 5 

 7.1J 
C29 4 Li3 

CS 
0.5-3 

6 130.7A 
i- P AMPL 

1.3 

7211. 
UHF 
ANT. 

C31 
0.5-3 L19 C32 

0.5-3 
LIB 

- - 13 

CB 0.5-3 I 

0.5•3  .0 ' j I 

LS 

¡90 il0 

G 9 10 

CRI 

MIXER 

6B0.7A - CIO 
R. PL SG 

LS 
• 11 Mum 

C 19 
C14 1000 

1000 
(-4 

ORANGE D 1 
C22 R 9 C20 oar • 
l000 120 11000 

54 R17 
270n 100 

vv. It 
3V 1 C43 

0 John Ir. Rider 

VA 

654-
VOLTAGE 
CONTROL 

D   

a 

LIS 

UHF OSC.,,t 

FINE 

TUNIS 
comma 

V2 

6AF4 
05C 

SHIELD 

I e T vi VI V4 

 0 AGO 
BIAS 

R 13 
1000 

LII 

TO ST P'S 

I- , TRANS 

0 . 5 
270 V 

251 5r14 4C15 

1.14 10001 
 06.3v 

6 

C C27 
too° I 00. 

Figure 25- KRKI2 Schematic Diagram 
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STOCK 
No. 

DESCRIPTION STOCK 
No. DESCRIPTION STOCK 

No. 
DESCRIPTION 

STOCK 
No. 

DESCRIPTION 

RF UNIT ASSEMBLIES 

KRK 11B 

76553 Stator- RF plate stator complete with rotor, coils, ca- 
pacitor and resistor (S3, C14, L22, L23, L24, L25, L26, 
L27, 128, L29, L30, L31, L50, R7) 

77604 

77605 

e 
Insert-VHF coil assembly insert for channels 7, 8, 9 or 

10 ( Includes C35, C36, L23, L24, L25, T4) 
Insert-VHF coil assembly disert for channels 11. 12 or 

73748 

73473 

Capacitor-Fixed, ceramic, 1,500 mmf., + 100%, -0%, 500 
volts DC, High "K" disc ( C209) 

Capacitor-Fixed, ceramic, 4,700 mmf.. + 100%, -0%, 500 
Modes 21D305, 21D317, 21D326, 21D327, 21D328 76561 Strap-Channel No, 13 RF grid strap ( L52) 13 ( Includes C33, C34, L20, L21, L22, T3) volts DC, High "K" disc ( C126, C128, C130, C136, C138, 

76525 Strip-Coil segment mounting strip-R.H. center 77590 Lever-Actuating lever for fine tuning link C141) 2ID329, 21D330 76526 Strip-Coil segment mounting strip-L.H. lower 77582 Link-Fine tuning link 76470 Capacitor-Fixed, ceramic, dual 4,700 mmf., + 100%, 
76539 Board-Antenna matching transformer terminal board 76544 Strip-Coil segment mounting strip-L.H. upper-less 77581 Plate-Front plate and ball race -0%, 500 volts DC, High "K" disc (C122A. C122B, 

less coils and less capacitors trimmer 77489 Rectifier-Germanium rectifier IN82 (CR1) C127A, -C127B for KCS81) (C133A, C133B, C137A, C137B, 
76531 Board-Terminal board, 5 contact and ground 76740 Stud-No. 6-32 x 17 adjusting stud for adjustable ca- Resistors-Fixed, composition: • C139A, C139B, C140A, C1408) 
76845 Bracket-Vertical bracket for holding VI tube shield pacitor C8 503047 47 ohms, ±-10%, 1/2 watt (R16) 73960 Capacitor-Fixed, ceramic, 10,000 mmf., + 100%. -0%, 
76965 Capacitor-Ceramic, variable, for tine tuning-plunger 77152 Terminal-Terminal for mounting adjustable capacitor 503110 100 ohms, -±-10%, V2 watt ( R10. R17) 500 volts DC. High "K" disc ( C145. C146) 

type (C2) 76536 Transformer-Antenna matching transformer - complete 503112 120 ohms, -± 10%. V2 watt ( R2, R9) 75877 Capacitor-Fixed, ceramic, dual 10,000 mmf., + 160%, 
"K" 71504 Capacitor-Fixed, headed-lead type, 0.68 mmf., ±-20%. (T2, C24, C25, C26, C27, L58, L59, L60, L61, L62, J1) 503210 1,000 ohms. -.t.10%. V2 watt ( RI3, R14) -0%, 500 volts DC, High disc (CIOIA. C101B, 

500 volts ( C7) 77663 Transformer-Convertor transformer complete with ad- 503310 10,000 ohms, -±-10%, V2 watt ( R12) C105A, C105B) 
77151 Capacitor-Tubular, adjustable, steatite, 0.8-3 mmf. ( C8) justable core ( Ti. R3) 503322 22,000 ohms, -± 10%, 1/2 watt (R1) 74521 Capacitor-Electrolytic, 5 mid.. 50 volts (C111) 

75184 Capacitor-Ceramic, adjustable, 0.8-3.8 mmf., complete 76535 Trap-IF, trap 503410 100,000 ohms, -±-10%, I/2 watt ( R18. R19) 28417 Capacitor-Electrolytic, 5 mfd., 450 volts ( C175) 
with adjusting stud (C9) 76542 Trap-I.F. trap ( 41.25 MC) complete with core (L60) 503412 120,000 ohms, -L-10%. I/2 watt (R5) 76485 Capacitor-Electrolytic, comprising 2 sections of 35 mid., 

76532 Capacitor-Adjustable trimmer, steatite, 1-4 mml. (C18) 76541 Trap-I.F. trap (45.75 MC) complete with core ( L59) 503427 270,000 ohms, -L-10%, I/2 watt (R4) 450 volts, 1 section of 10 mid., 450 volts and 1 section 
Capacitors-Ceramic, fixed, non•insulated: 76540 Trap-F.M. trap complete with adjustable core ( L58) 503447 470,000 ohms, -± 10%, 1/2 watt (R8) of 10 mid.. 200 volts (C120A. C120B, C120C, C120D) 

93056 5 mmf., -2:0.5 mmf., 500 volts DC. Temp. coef. ri--. 0 ( C26) 75190 Washer-Insulating washer (neoprene) for adjustable ca- 503582 8.2 megohm, -2.-.10%, V2 watt ( R3. R7) 76486 Capacitor-Electrolytic comprising 1 section of 35 mfd., 

70597 8 mmi., -1.-1 mmf., 500 volts DC, Temp. coef. = 0 ( C29) pacitor 30340 Retainer-Retainer ring for fine tuning actuating lever 450 volts, 1 section of 25 mid., 450 volts, I section of 

55326 10 mmf.. -±1 mmf., 500 volts DC, Temp. coef. = -80 ( C3) stud 20 mfd., 200 volts and 1 section of 100 mfd., 50 volts 
54207 18 mmf., -=10%, 500 volts DC. Temp. coef. = 0 ( C27) RF UNIT ASSEMBLIES 77592 Ring-Contact ring (C118A, C118B, C118C, CI18D) 
76557 22 mmf., -2:10%. 500 volts DC, Temp. coef. --  0 ( C19) 77599 Roller-Rotor detent roller and retainer 77657 Capacitor-Electrolytic comprising 1 section of 70 mid., 
76558 22 mmf., ± 10, 500 volts DC, Temp. coef. = -750 % KRK12 77574 Rotor-Rotor frame 450 volts, 2 sections of 10 mfd., 450 volts and 1 section 

Special-copper coated (CS) 77594 Screw-No. 8-32 x 1/47 cup point set screw for indicator of 5 mfd., 450 volts (C149A. C149B, C149C, C149D) 
70935 27 mmf., ±-10%, 500 volts DC, Temp. coef. = 0 (C25) Models 21D305U, 21D317U, 21D326U, 21D327U, 21D328U, shaft coupling Capacitors-Fixed. tubular, oil impregnated: 
76739 33 mml., -±10%, 500 volts DC, Temp. coef. -= 0 ( C24) 21D329U, 21D330U 77576 Shaft-Channel selector drive shaft complete with two 75643 Paper, . 001 mfd., 1,000 volts ( C194) 
76527 Capacitor-Mica trimmer, 55-80 mmf. C11) ( (2) gears 77727 Moulded paper, .0013 mfd.. 600 volts (C195) 
75199 Capacitor-Fixed, ceramic, insulated, 270 mmf., -±-20%, 77580 Ball--Steel ball (. 125" dia.) ( 12 77595 Shaft-Indicator shaft 73595 Paper, . 0022 mfd., 600 volts ( C110) 

500 volts DC, High "K" type (C12, C14) 77579 
req'd) 

Ball ball (. 187" dia.) 77611 Shield-Oscillator shield and grounding spring assembly 73803 Paper, .0022 mfd., 1.000 volts (C177) 
75641 Capacitor-Fixed, ceramic, insulated, 390 mmf.. -±-10%, 77575 

-Steel 
Bracket-Drive bracket -underside of chassis 73599 Paper, .0027 mfd., 600 volts (C116, C119, C156) 

500 volts DC, High "K" type (C10) 77589 
mechanism mounting 

Bracket-Lamp bracket 77577 Shield-Top shield 73920 Moulded paper. .0047 mid.. 600 volts ( CI12, C148. C158, 
75166 Capacitor-Ceramic, 1,500 mini. ( stand-off) (C13, C21, C22, 77619 Bracket-VHF input connector and bracket 76967 Shield-Tube shield for V2 CI66, C171) 

C28. C30) 76845 Bracket-Vertical bracket for oscillator tube shield 76534 Shield-Tube shield for VI. V3 73789 Moulded paper, .0068 mi., 400 volts ( C213) 
75610 Capacitor-Fixed, ceramic, insulated, 1,500 mmf., L20%, 77591 Cam-Fine tuning cam 77613 Sleeve-Insulating sleeve for fine tuning adjustable core 73808 Paper, .0082 mid., 1.000 volts (C162) 

500 volts DC, High "K" type (C6) 77691 Capacitor-Fixed, headed type, -±-10%, 500 77274 Socket-Tube socket, 7 pin, miniature, saddle mounted, 73561 Paper, .01 mfd., 400 volts ( C114, C117, C170, C202) 
73748 Capacitor-Fixed, ceramic, 1,500 mmf., -±-100%, -0%, 500 

-lead .33 mmf., 
volts DC ( C33, C35) steatite for V2 73594 Moulded paper, .01 mid., 600 volts ( C184, C185, C193) 

volts DC, High "K" disc ( C16, C17, C20, C23) 77689 Capacitor-Fixed, headed type, ±-10%, 77608 Socket-Tube socket, 9 pin, miniature, saddle mounted, 73562 Paper. . 022 mfd., 400 volts ( C113, C178, C179, C189) 
76143 Clip-Tubular clip for mounting stand-off capacitors 

-lead .82 mmf., 
500 volts DC (C37) moulded mica for VI, V3, V4 73798 Paper. .022 mfd., 600 volts ( C182) 

73591 Coil-Antenna matching coil (2 req'd) 77690 Capacitor-Fixed, headed-lead type, 1.0 mmf., -±-10%, 77578 Spring-Formed spring for holding rotor ( on back of unit) 73552 Paper, . 033 mfd., 400 volts ( C163) 
73477 Coil-Choke coil ( L57) 500 volts DC (C39, C40, C42) 77584 Spring-Fine tuning link adjusting spring 73553 Paper, .047 mfd., 400 volts (C124 for KCS81) (C160, 
77206 Coil-Filament choke coil ( 1.56) 77210 Capacitor-Fixed, ceramic, non-insulated, 2 mmf., 76961 Spring-Retaining spring for oscillator tube shield C188, C190) 
76763 Coil-Filament choke coil ( L63, L64) 

.±0.25 
mmf., 500 volts DC. Temp. coeff. - 0 (C15) 77598 Spring-Rotor detent spring and roller complete with 73592 Paper, . 047 mfd., 600 volts (C197) 

76562 Coil- RF amplifier coupling coil ( L51) 77667 Capacitor- Fixed, ceramic, insulate-d, comprising 1 sec- mounting bracket 73815 Paper, .068 mfd., 1,000 volts ( C203. C205) 
77153 Coil- RF choke coil ( L66) lion of 2 mmf., and 1 section of 22 mmf., Temp. 77599 Roller-Rotor detent roller and retainer 73551 Paper, 0.1 mid., 400 volts ( C183) 
76537 Coil-Shunt coil complete with adjustable core ( L61) 

coati. 
= -750 (C12, C13) 77587 Stud-Mounting stud for fine tuning link actuating lever 73557 Paper, 0.1 mfd., 600 volts (C173. C204) 

76538 Coil-Shunt coil complete with adjustable core ( 1.62) 77616 Capacitor-Adjustable, mica, 4-40 mmf. (C16) 77693 Stud-No. 6-32 x 21/327 adjusting stud for trimmer ca- 73794 Paper, 0.22 mfd., 400 volts (C129, C153, C155. C157, 
76529 Coil-Trimmer coil (3 turns) with adjustable inductance 77688 Capacitor-Fixed, ceramic, 5 -17.5 pacitor C9 C208, C210) 

core and capacitor stud (screw adjustment) for r.f. 
non-insulated, mmf., 

mmf.. 500 volts DC. Temp. = 0 (C34, C36, C38. 77692 Stud-No. 6-32 x 25/127 adjusting stud for trimmer ca- 74957 Paper, 0.22 mfd., 600 volts ( C176) 
section ( L49, C15) 

coeff. 
C41) pacitors C6, C7, C8. C29, C30, C31, C32 73787 Paper, 0.47 mfd., 200 volts ( C191. C196) 

38853 Connector-4 contact female connector-part of antenna 74182 Capacitor-Fixed, 6 ±-0.5 77694 Stud-No. 10-32 x 3/8,,, adjusting stud for coils 1.20. L21, 77676 Choke-Filter choke (L117) 
matching transformer ( J1) 

ceramic, non-insulated. mmf., 
mmf., 500 volts DC. Temp. - 0 (C5) L22, L23, L24, L25, L26, L27, L28. 1.29, 1.30, 1.31 and 76143 Clip-Mounting clip for stand-oil capacitor 

76559 Connector-Oscillator grid connector 77621 
coed. - 

Capacitor holder, 22 transformers T3, T4, T5, T6 73477 Coil-Choke coil (L101) 
76460 
77202 

Contact-Test point contact 
Core-Adjustable core for line tuning capacitor 71924 

-Fixed, ceramic, crystal mm.1., 
-=10%, Temp. coeff. -750 (C11) 

Capacitor 56 

77609 Transformer-Mixer I.F. transformer complete with ad- 
justable cores (Ti) 

76672 Coil-Filament winding only for hi-voltage transformer 
(Part of T115) 

76543 
76521 
73453 

Core-Adjusting core for FM trap 
Detent-Detent mechanism and fibre shaft 
Form-Coil form for L48. L50, 1.53 

77625 

-Fixed, ceramic, non-insulated, mmf., 
-=10%, 500 volts DC. Temp. coati = -750 (C10) 

Capacitor-Fixed, ceramic, 220 mmf., + 100%, -0% , 500 

volts DC, High "K" disc 

77610 

77626 

Transformer-Primary I.F. link transformer complete with 
adjustable cores (T2, R15) 

Trap-IF. trap (Li. Cl, L2, C2) 

76483 

76646 

Coil-Horizontal linearity coil complete with adjustable 
core (L 114) 

Coil-Peaking coil ( 72 muh) (L103. 11149( 
77203 Link-Link assembly for fine tuning 77293 

(C18) 
Capacitor- Fixed, 470 500 77585 Washer-"C" washer for drive and indicator shafts (3 76647 Coil-Peaking coil ( 180 muh) (1.107, f158) 

76728 Nut-Speed nut for mounting adjustable trimmer 76532 
ceramic, mmf., + 100% , -0% , 

DC, High "K" disc req'd) 75252 Coil-Peaking coil ( 500 muh) (L104. L106) 

503112 
Resistors-Fixed, composition: 

120 ohms, -2:10%, 1/2 watt (R9) 
77624 

volts (C43) 

Capacitor-Fixed, ceramic, 680 mmf.. + 100%, -0%. 500 
volts DC, High "K" disc 

77586 Washer-"C" washer for fine tuning link spring 76640 
76510 

Coil- RF choke coil ( 1.5 muh) (L110, L112) 
Coil- RF choke coil ( 4.7 muh) (L108) 

503115 150 ohms, 2:10%. V2 watt (R13) 77084 
(C4) 

Capacitor feed-thru, 1,000 (C21, C23, C25) CHASSIS ASSEMBLIES 76484 Coil-Width coil complete with adjustable core (L109) 
503210 1,000 ohms, ±-10%, V2 watt ( R7, R14) 77615 

-Ceramic, mmf. 
Capacitor- Ceramic, 1,000 (C3, C19, C24. 76457 Gonnector-2nd anode lead connector 

503233 3.300 ohms, -±-10%, 1/2 watt ( R4, R11, R12) 
stand-off, mini. 

C26) ICS 81 (MU MS RF Unit) 74594 Connector-2 contact male connector for power cord 
503247 4,700 ohms, -±-10%, I/2 watt (R2) 77252 Capacitor-Fixed, 1.000 -0%, 500 ICS 81B (ICRK12 RP Unit) 50367 Connector-6 contact female connector for yoke leads 
503410 100,000 ohms, -±10%, 1/2  watt ( RI, R5, R6) 

ceramic. mmi., + 100%, 
vo lts DC, High "K" disc ( C14, C20, C22, C27) (J102) 

503447 
14343 

470,000 ohms, ±-10%, 1/2 watt (R8) 
Retainer-Fine tuning shalt retaining ring 

73960 Capacitor-Fixed, ceramic, 10,000 mmf., + 100%. -0%, 
500 DC, High "K" disc 

76456 

76490 

Bracket-Channel indicator lamp bracket for KCS81 

Bracket-Mouunting bracket complete with insulator for 
35787 
75474 

Connector- Phono input connector ( 1101) 
Connector-Single contact male connector for speaker 

75164 
76548 

Rod-Actuating plunger rod (fibre) for line tuning link 
Screw-No. 4-40 x I/47 adjusting screw for coils 1.6. L7, 

77628 
77634 

volts (C1 7) 

Coil-IF trap ( L7) 
Coil-IF neutralizing coil (1.12) 

12118 
picture control 

Cap-Tube connector cap 
5-70 77654 

cable 
Control-AGC control ( R180) 

L8, 1.9, 1.10, L11 77629 Coil-Oscillator cathode coil ( L9) 
71496 Capacitor-Mica trimmer, mml. (C121) 

dual 10-160 (C186A. 77655 Control-Brightness control, volume control and power 
75176 Screw-No. 4-40 x 7/167 adjusting screw for coil L5 77632 Coil-Oscillator heater coil (L15) 

75217 Capacitor-Mica trimmer, mmf. 
switch (R114A, R114B, S102A, S102B) 

76549 Screw-No. 4-40 x 3/8 " adjusting screw for coils LI. L2, 
1.3, 1.4, L46 

77631 
77630 

Coil-Oscillator heater coil (L14) 
Coil-Oscillator plate coil (L11) 

39044 
C186B) 

Capacitor-Fixed, ceramic, non-insulated, 15 mmf., :1-10%, 
500 DC, Temp. - -750 (C152) 

77640 
76639 

Control-Height control ( R190) 
Control-Horizontal hold control ( R210) 

76519 Shaft-Channel selector shaft and plate 77627 Coil-Peaking coil ( L6. R11) 76577 
volts coef 

Capacitor 33 mmf., 6,000 volts (C198) 76445 Control-Picture control ( R155) 
76134 Shaft-Fine tuning shaft and cam 77695 Coil- RF plate coil ( L8) 

-Fixed, ceramic, 
39 3,500 volts (C180) 77199 Control-Ratio detector balance control (R108) 

77147 Shield-Front shield complete with shalt bushing and 77633 Connector-Formed grounding connector 
76574 Capacitor-Fixed, ceramic, mmf., 

Capacitor 47 mmf., -±-10%, 77652 Control-Vertical hold control (RI87) 
bracket 77623 Connector-UHF antenna input connector ( 11) 

39042 -Fixed, ceramic, non-insulated, 
DC, Temp. = -750 (C151) 77653 Control-Vertical linearity control (R197) 

76534 Shield-Tube shield 77612 Contact-Bracket and spring contact assembly for ground- 
500 volts coef. 

Capacitor 56 mmf., 77647 Coupling-Coupling (nylon) for picture control 
76530 Socket-Tube socket. 9 pin, miniature, ceramic, saddle ing rotor-assembled to base 

71924 -Fixed. ceramic, non-insulated, 
DC. Temp. - -750 (C104) 77136 Cover-Back cover for hi-voltage compartment 

mounted 77618 Contact-Bracket and spring contact assembly for ground- 
±-10%, 500 volts coef. 

82 1:000 volts DC (C165, 76985 Cover-Side cover for hi-voltage compartment 
76336 Socket-Tube socket, 9 pin, miniature, bakelite, saddle 

mounted 77606 
ing rotor-assembled to oscillator shield 

Contact-Contact and support assembly-"L" shape- 

76474 Capacitor-Fixed, mica, mmf., 
C187) 

100 mmf., 
73600 
76459 

Fuse-0.25 amp., 250 volts ( F101) 
Grommet-Rubber grommet for 2nd anode lead exit 

77149 Spacer-Metal spacer for front plate complete with two ( 2) contacts 
39396 Capacitor-Fired, ceramic, non-insulated, 

-±-10%. Temp. (C168, C169, 76480 Lead-Anode lead complete with eyelet 
75163 Spring-Friction spring (formed) for fine tuning cam 77622 Contact-Contact and support assembly complete with 

500 volts DC. coat = -750 
76500 Plate-Hi-voltage plate (bakelite) complete less trans-

30340 Spring-Hairpin spring for fine tuning link two ( 2) contacts and UHF antenna input connector 
C172) 

Capacitor non-insulated, 120 mmf., former, socket and lead 
75068 Spring-Retaining spring for tube shield 77620 Contact-Contact and support assembly complete with 

71614 -Fixed, ceramic, 
±-10%, 500 DC, Temp. coal. = -750 (C167) 76649 Radiator-Heat dissipating radiator for V116 

77204 Spring-Return spring for fine tuning control four ( 4) contacts and holder for crystal rectifier 76576 
volts 

Capacitor-Fixed, ceramic, 150 mmf., 2,000 volts (C200) 76675 Rectifier-Picture detector crystal rectifier (CR101) 77664 Stator-Antenna stator complete with rotor, coils, ca- 77607 Contact-Contact and support assembly complete with 76575 Capacitor-Fixed, ceramic, 180 mmf.. 3,500 volts (C199) 76468 Resistor-Wire wound, 1.5 ohms, 1/3 watt (R225) pacitor and resistor ( S5, C20, 1.42, 1.43, 1.44, L45, 1.54, five ( 5) contacts-rear of chassis 75248 Capacitor-Fixed, mica, 220 mmf., 1,000 volts ( C181) 74015 Resistor-Wire wound, 100 ohms, 2 watts (R221) 155, R13) 77614 Control-Oscillator voltage control ( R6) 47617 Capacitor-Fixed, ceramic, non-insulated, 270 True., 77651 Resistor-Wire wound comprising 1 section of 600 ohms, 77922 Stator-Convertor stator complete with rotor, coils, ca- 
pacitors and resistors (S2, C10, C12, L12, L13, L14, L15. 
LI6. L17, 1.18, L19, 1.20, L21, L47, L48, R4, R5, f6) 

77617 
77583 
77593 

Control-UHF oscillator injection adjustment control 
Core-Fine tuning core ! 
Coupling-Indicator shaft coupling 

39638 
76579 

-±-10%. 500 volts DC, Temp. coef. = -750 (C115. C164) 
Capacitor-Fixed, mica, 270 mml., 500 volts DC (C161) 
Capacitor-Fixed, mica, 270 mmf., 1,000 volts DC (C192) 

16 watts, 1 section of 500 ohms, 6 watts, 1 section of 
2,000 ohms, 5 watts, 1 section of 1,200 ohms, 1 watt, 
1 section of 10,000 ohms, 5 watts and 1 section of 77205 Stator-Oscillator stator complete with rotor, coils, and 77596 Ferrule-Ferrule for UHF antenna input cable 39640 Capacitor 330 500 volts DC (C159) 7,000 ohms, 5 watts (R228R, R228B, R228C, 11228D, capacitors (SI. C3, C7, LI, L2, L3, L4, 15, 1.6, 1.7, 1.8, 

1.9, Lb. L11. 1.46) 
77588 
77602 

Gear-Rotor drive gear-nylon 
Insert insert for 2, 39644 

-Fixed, mica, mmf., 
Capacitor-Fixed, mica, 470 mmf.. 500 volts DC (C108, R228E, R2281) 

76556 Stator- RF grid stator complete with rotor, capacitor and 
resistors (S4, C19, L32, I.33, 1.34, L35, 1.36, L37, L38, 1.39, 77603 

-VHF coil assembly channels 3 or 4 
(Includes C40, C41, C42, L29, L30, I.31, T6) 

Insert-VHF coil assembly insert for channels 5 or 6 76488 
C109) 

Capacitor-Ceramic, 500 mmf., 30.000 volts ( C201) 
76642 
77668 

Resistor-Wire wound, 6,750 ohms, 10 watts (8153)  
Resistor-Wire wound, 4,000 ohms. 7 watts (R121 for 

140, 1.41, 1.53, R11, R12) (Includes C37, C38, C39, L26. L27. L28, T5) 75166 Capacitor Ceramic, stand-off, 1,500 mmf. (C144) KCS81) 
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CHASSIS KCS81, KCS813, Early 

«I 

STOCK STOCK DESCRIPTION STOCK DESCRIPTION STOCK DESCRIPTION 
I 
c 

No. 
DESCRIPTION No. No. No. 

r 
77669 Resistor-Wire wound, 10.000 ohms, 5 watts (R231 for 

KCS81) 

76463 
77198 

Terminal-Screw type grounding terminal 
Transformer-Ist pix I.F. grid transformer complete 

X1918 
X3351 

Cloth-Grille cloth for oak instruments for Model 21D305 
Cloth- Grille cloth for oak instruments for Models 21D317, 

77737 Knob-Tone control and phono switch knob-tan-for 
maple or natural cherry instruments > 

Resistors-Fixed, composition: with adjustable cores (T104, C125, R125) 21D317U, 21D326, 21D326U, 21D328. 21D328U 77710 Knob-Volume control and power switch knob ( inne'r) 
lamp 51 

503033 
503047 
502056 
34763 

502082 
50211C 
503110 
503118 
503122 
513133 
503147 
503156 
503168 
503210 

33 ohms, -± 10%, V2 watt ( R152) 
47 ohms, ±-10%, 1/2  watt ( R107. R218) 
56 ohms, -.1.-5%. 1/2 watt (R134) 
68 ohms, ±-5-70. V2 watt (2138) 
82 ohms. ±5%. V2 watt ( R101) 
100 ohms, -±5%. V2 watt (R128) 
100 ohms, ± 10%. V2 watt (2127 for KCS81) 
180 ohms, -.2--1070. 1/2 watt (R142) 
220 ohms, 2:10%, 1/2 watt (2151) 
330 ohms, ±-10%, 1 watt (R118, R119) 
470 ohms, 27.10%. V2 watt (2199) 
560 ohms, -1.-10%, 1/2  watt (R198) 
660 ohms, -± 10%, V2 watt (R154) 
1,000 ohms, ±-10%. V2 watt (R102, R104, R109, 11120, 
R126, R131, R133, 2136. 11161) 

77197 

76435 

76433 
76436 

76501 
76440 

76997 
77649 

76439 

Transformez- 1st pix I.F. plate transformer complete 
with adjustable cores (T105, C131, C132, R130) 

Transformer-2nd pix I.F. grid transformer complete 
with adjustable cores ( T109, C134) 

Transformer-3rd or 4th pix I.F. transformer (T107, T108) 
Transformer-5th pix 1.1. transformer (T109, C142, C143, 

L102, 2146, CRI01) 
Transtormer-Hi-voltage transformer ( Part of T115) 
Transformer-Horizontal oscillator transformer complete 

with adjustable cores (T114) 
Transformer-Output transformer (T103) 
Transtormer-Power transformer. 117 volts, 60 cycle 

(T113) 
Transformer-Ratio detector transformer complete with 

adjustable cores ( T102, C106, C107) 

X3349 

X3350 

75474 

77726 

39153 

Cloth-Grille cloth for natural cherry instruments for 
Models 21D327, 21D327U; for light walnut instruments 
for Models 21D328, 21D328U; for maple instruments for 
Models 21D330, 21D330U 

Cloth-Grille cloth for mahogany instruments for Models 
2ID317, 21D3I7U, 21D326, 21D326U, 21D329, 21D329U; 
for red cherry instruments for Models 21D327, 21D327U, 
2ID330, 21D330U; for walnut instruments for Models 
2ID329, 21D329U 

Connector-Single contact male connector-part of an- 
tenna cable 

Connector-2 contact male connector-part of antenna 
cable-for 21D300U series 

Connector --4 contact male connector-part of antenna 
cable-- for 21D300 series 

11765 
77765 

77767 

77766 

77762 

77764 

77763 

77701 

Lamp-Channel marker escutcheon -Mazda 
Marker-UHF channel number marker for mahogany, 
walnut or red cherry instruments for 21D300U series 

Marker-UHF channel number marker for maple or 
natural cherry instruments for 21D300U series 

Marker- - UHF channel number marker for oak instru-
ments for 21D300U series 

Marker-- VHF channel number marker for mahogany. 
walnut or red cherry instruments for 21D300U series 

Marker-VHF channel number marker for maple or 
natural cherry instruments for 21D300U series 

Marker- - VHF channel number marker for oak instru- 
ments for 21D300U series 

Mask-Channel marker escutcheon light mask-brown- 
for mahogany, walnut or red cherry instruments for 
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502218 
503222 
502233 
502239 
503239 
503247 
502256 
513256 
14659 

503268 
513268 
502282 
503282 
513282 
503310 

513310 
503315 
523315 
503318 
503322 
522322 
503327 
523327 
503333 

503339 
503347 
502356 
503356 
503368 
512368 
513368 

8064 
513382 
503410 
503412 
503415 
503418 
502422 
503422 

1,800 ohms, '2=5%. V2 watt (R183) 
2,200 ohms, -±-10 -70. V2 watt (R140) 
3,300 ohms, -.± 10%. 1/2 watt (R201) 
3,900 ohms, -±5%, 1/2  watt (R150) 
3,900 ohms, ± 10%. V2 watt (R211) 
4,700 ohms, -±-10%. Vz watt (R230) 
5,600 ohms, --L-5%, V2 watt (R137) 
5,600 ohms, -±-10%, 1 watt (R156) 
6,800 ohms, -±-5%, 1/2  watt (R111, 11112) 
6,800 ohms, ±-10%, V2 watt (R176) 
6,800 ohms, -±-10%, 1 watt (R147) 
8,200 ohms, -±5%, 1/2  watt (2191) 
8,200 ohms, -±10%, V2 watt (R145) 
8,200 ohms, -± 10%, 1 watt (R182) 
10,000 ohms, ±-10%, 1/2 watt (R133, R164. 11200. 2213, 
2229) 

10,000 ohms, -± 10%, 1 watt (R157) 
15,000 ohms, ±-10%. V2 watt (R115, R239) 
15,000 ohms, ±-10%, 2 watts (R143) 
18,000 ohms, ± l0%, V2 watt ( R144) 
22,000 ohms, -±-10%. V2 watt (R175) 
22,000 ohms, -2.-.10%, 2 watts (R223) 
27,000 ohms, :L10%. V2 watt ( R174, 11178) 
27,000 ohms, ± I0%, 2 watts (R222) 
33,000 ohms, ± 10%, V2 watt (11106, 11129. 2132, 2135. 

11235) 
39,000 ohms, ±-10%, V2 watt (R110, R173, 2212, 2215) 
47,000 ohms, -2:10%. 1/2 watt (R103) (R123 for KCS81) 
56.000 ohms, -±5%, V2 watt (R141) 
56,000 ohms. -±10%. V2 watt (R105, 11209) 
68,000 ohms, ±-10%. 1/2 watt (R208) 
68,000 ohms, -±5%, 1- watt (R193). 
68.000 ohms, ±-10%, 1 watt (R216) 
82,000 ohms, -2:5%. V2 watt (R167) 
82,000 ohms, J-10%, 1 watt (R214) 
100,000 ohms, -2:10%. I/2 watt (2166. R203. 2238) 
120,000 ohms, -.± 10%, V2 watt (R124) 
150,000 ohms, -2:10%, 1/2 watt (R159, 2195, 2202. 11204) 
180,000 ohms, -2210%, V2 watt (R207) 
220,000 ohms. -2:5%. 1/2 watt (R179) 
220,000 ohms, ±-10%. 1/2 watt (R194. R233) 

76438 

76437 

77650 
76494 
76482 
77585 

76863 

75542 

74956 
76654 
76168 
76141 
71456 

76636 

76653 

75024 

77129 

75022 

Transformer-Sound I.t. transformer complete with ad- 
justable cores (T101, C102, C103) 

Transformer-Sound take-off transformer complete with 
adjustable cores (T110, C147) 

Transformer-Vertical oscillator transformer (T111) 
Transformer-Vertical output transformer (T112) 
Trap-4.5 MC trap (um, C150) 
Washer-"C" washer for picture control extension shaft 

(2 req'd) 

YOKE 6 MAGNET ASSEMBLIES 

Connector-Anode connector complete with contact and 
eyelet 

Connector--6 contact male connector-part of deflection 
yoke (R102) 

Cushion-Rubber cushion for deflection yoke hood 
Hood-Deflection yoke hood-less rubber cushions 
Magnet-Focus magnet 
Magnet-Ion trap magnet 
Screw-No. 8-32 x 7/16" wing screw for mounting deflec- 

lion yoke 
Stud-Adjusting stud complete with guard for focus 
magnet 

Yoke-Deflection yoke complete with male connector 
(L113, L114, L115, L116, C206, C207, 2227. P102) 

SPEAKER ASSEMBLIES 
971490-3W 971490-32 

RI. 105E6 RMA 285 
RMA 274 

(For Table Models) 
Cone-Cone and voice coil for speakers stamped 971490- 
3W 

Cone-Cone and voice coil for speakers stamped 971490- 
3R 

Speaker-8" P.M. speaker complete with cone and voice 
coil ( 3.2 ohms) 

SPEAKER ASSEMBLIES 

92569-12W 

71457 
77774 

77775 

77776 

77761 

77759 

77760 

77770 

77749 
76698 
76631 
77782 

77781 

77758 

77756 

77757 

77783 

77700 
77780 

Cord-Power cord and plug 
Cover-Cover and case assembly-brown-for hidden 

controls for mahogany, walnut or red cherry instru- 
ments 

Cover-Cover and case assembly--medium beige-for 
hidden controls tor oak instruments 

Cover-Cover and case assembly-tan-for hidden con- 
trois for maple or natural cherry instruments 

Cover-Cover assembly-brown--complete with spring 
for channel markers for maple or natural cherry in- 
struments for 21D300U series 

Cover-Cover assembly-maroon-complete with spring 
for channel markers for mahogany, walnut or red 
cherry instruments for 21D300U series 

Cover-Cover assembly - sand gray - complete with 
spring for channel markers for oak instruments for 
21D300U series 

Cushion-Adhesive cushion ( 1/32" x 13,132" x 15/16") for 
safety glass retainers 

Cushion-Rubber cushion for safety glass (4 req'd) 
Cushion-Rubber cushion for masking panel 
Cushion-Rubber cushion for dust sealing the kinescope 
Decal-Brightness, volume, fine tuning controls and 

channel selector switch function decal for mahogany, 
walnut or red cherry instruments 

Decal-Brightness, volume, fine tuning controls and 
channel selector switch function decal for oak, maple, 
light walnut or natural cherry instruments 

Disc-Polystyrene indicator disc-brown-for channel 
selections for maple or natural cherry instruments for 
21D300U series 

Disc-Polystyrene indicator disc-maroon-for channel 
selections for mahogany, walnut or red cherry instru- 
ments for 21D300U series 

Disc-Polystyrene indicator disc-sand gray-for chan- 
nel selections for oak instruments for 210300U series 

Emblem-"Deluxe" emblem for Models 210317, 210317U, 
210326, 210326U, 210327, 210327U, 210328, 210328U, 
210329, 210329U, 210330, 210330U 

Escutcheon-Channel marker escutcheon for 210300 series 
Foot-Rubber foot (4 req'd) for Model 210305 

77720 

77739 

77768 

77769 

77784 

76177 

73634 

74337 

76601 
77046 
77785 

77021 

77788 

77789 

77044 
77928 

77746 
77747 
76628 

77712 

21D300U series 
Mask-Channel marker escutcheon light mask-medium 
beige-for oak instruments for 21D300 series 

Mask-Channel marker escutcheon light mask-tan-for 
maple or natural cherry instruments for 210300 Series 

Mask-Kinescope masking panel ( tan) for mahogany, 
walnut or red cherry instruments 

Mask-Kinescope masking panel (sand) for oak, maple 
or natural cherry instruments 

Medallion- "His Master's Voice" medallion for Models 
21D317, 21D317U, 21D326, 21D326U, 2ID327, 21D327U, 
21D328, 21D328U, 21D329, 21D323U, 21D330, 21D330U 

Nut-No. 10-32 special nut for deflection yoke hood sup-
port rod 

Nut-Speed nut for speaker mounting screws for Models 
21D317, 21D317U, 21D326, 21D326U, 2ID327, 21D327U, 
21D328, 21D328U, 21D329, 21D329U, 2ID330, 21D330U 

Nut-Speed nut to fasten "Deluxe" emblem for Models 
21D317, 21D317U, 21D326, 21D326U, 21D327, 21D327U, 
21D328, 21D3281.1, 21D329, 21D329U, 21D330, 21D330U 

Pad-Kinescope edge support pad (4 req'd) 
Pull-Door pull for Models 21D326, 21D326U 
Pull-Door pull for natural cherry instruments for Models 

2ID327, 21D327U 
Pull-Door pull for red cherry instruments for Models 

21D327, 21D327U 
Pull-Door pull (upper) for Models 21D329, 21D329U (4 

req'd) 
Pull-Door pull (lower) for Models 2ID329, 21D329U (2 

req'd) 
Pulls-Door pulls Cl set) for Models 210330, 21D330U 
Retainer-Retainer for channel selector knob for Models 
21D305U, 21D317U, 21D326U, 21D327U, 210328U, 
21D329U, 21D330U 

Retainer-Safety glass retainer for sides (2 req'd) 
Retainer-Safety glass retainer for top or bottom 
Rod-"L" shape threaded rod for supporting deflection 
yoke hood assembly 

Screw-No. 6 x 1/2" cross recessed pan head self-tapping 
screw (black) for fastening hidden controls cover and 
case to cabinet for mahogany, walnut or red cherry 
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502427 
503427 
503433 
503439 
503447 

270,000 ohms, -±-5%. V2 watt (R163, R165) 
270,000 ohms, -±-10%. 1/2 watt (R171, 2226) 
330,000 ohms, -±10%, 1/2 watt ( R116. 11205. 2220) 
390,000 ohms, -±-10%. V2 watt ( R219) 
470,000 ohms, -2..-10%. V2 watt (R117, 2148, 2160, 11172, 

2184, R185, 2189) 75682 

RL 111A1 
RMA 274 

(For Console Models) 
Cone-Cone and voice coil 

77745 
37396 
74308 

77787 

Glass-Safety glass 
Grommet-Rubber grommet for speaker mounting 
Hinge-Door hinge ( 1 set) for Models 2ID326, 21D326U, 

21D327, 21D327U, 21D328, 21D328U, 21D329, 21D329U, 
210330, 210330U 

Hinge-Ornamental "H" hinge for natural cherry instru- 

77725 

76632 

instruments 
Screw-No. 6 x 1/2" cross recessed pan head self-tapping 
screw (zinc) for fastening hidden controls cover and 
case to cabinet for oak, maple or natural cherry in-
struments . 

Screw-No. 8 x 5/8" hex head wood screw for masking 
hanger bracket 

. 

503468 
503482 
503510 
503512 
503533 
512536 
503539 
503547 
503582 
503610 
76650 

680,000 ohms, :t.-10%, V2 watt (R169) 
820,000 ohms, -±-10%. 1/2 watt (R206) 
1 megohm, -±-10%. V2 watt (2181. R188, R217) 
1.2 megohm, ±-10%. V2 watt ( 11186) 
3.3 megohm, -2.-10%. 1/2 watt (R196) 
3.6 megohm, -±-5%, 1 watt (R162) 
3.9 megohm, -±10%. 1/2 watt (R168) 
4.7 megohm, -± 10%. 1/2 watt ( R170) 
8.2 megohm, -±-10%. V2 watt (R122 for KCS81) 
10 megohm, ±-10%. V2 watt (R113) 

Ring-Anchoring ring for radiator hold down spring 

76033 

77771 

Speaker- 12" P.M. speaker complete with cone and voice 
coil ( 3.2 ohms) 
NOTE: II stamping on speaker in instruments does not 

agree with above speaker number, order replacement 
parts by referring to Model number of instrument, number 
stamped on speaker and lull description of part required. 

MISCELLANEOUS 

Back-Cabinet back complete with terminal board and 
power cord for Models 210305, 210305U, 210317, 
210317U 

77786 

77709 

77718 

77734 

77751 

ments for Models 210327, 210327U 
Hinge-Ornamental "H" hinge for red cherry instru- 
ments for Models 210327, 210327U 

Knob-Brightness control knob--brown-for mahogany, 
walnut or red cherry instruments ( outer) 

Knob-Brightness control knob-medium biege-for oak 
instruments ( outer) 

Knob-Brightness control knob - tan - for maple or 
natural cherry instruments ( outer) 

Knob-Channel selector knob-brown-for mahogany, 
walnut or red cherry instruments for 210300U series 

74279 

74269 

74113 

74307 

77754 

panel support bracket or 
Screw-No. 8-32 x 7/8" trimit head screw for door pulls 

77044 for Models 210330, 210330U 
Screw-No. 8-32 x 3/4 " trimit head screw for door pulls 

77021 and 77785 for Models 210327, 210327U anct for 
door pull 77788 for Models 210329, 210329U 

Screw-No. 8-32 x 1" trimit head screw for door pull 
77046 for Models 210326, 210326U 

Screw-No. 8-32 x Ws" trimit head screw for door pull 
77789 for Models 210329, 210329U 

Shade-Channel marker escutcheon lamp shade for 

77660 
77661 

Shaft-Extension shaft for picture control 
Shell-Mounting shell for hi-voltage capacitor 

77790 Back-Cabinet back complete with power cord for Models 
210326, 210326U, 210327, 210327U 

77752 Knob-Channel selector knob-medium biege-for oak 
instruments for 210300U series 73643 

210300U series 
Spring-Channel marker escutcheon spring clip for 

76489 
73584 

77659 
76741 

Shield-Hi-voltage shield less side and back cover 
Shield-Tube shield for V101, VI02, V103, V106, V107, 
V109 

Shield-Tube shield for V105 
Shield-Tube shield for V113 

77772 

77773 

76184 

Back-Cabinet back complete with power cord for Models 
210328, 210328U, 210329. 210329U 

Back-Cabinet back complete with power cord for Models 
210330, 21D330U 

Board-Antenna terminal board 

77753 

77708 
77707 

Knob-Channel selector knob-tan-for maple or natural 
cherry instruments 

Knob-Channel selector knob for 210300 series ( inner) 
Knob-Fine tuning control knob-brown-for mahogany, 

instruments for 210300 

77929 

76820 

210300 series 
Spring-Formed spring for fine tuning knob for Models 

21D305U, 210317U, 210326U, 210327U, 210328U, 
210329U, 210330U 

Spring-Formed spring for safety glass retainers 

75718 Socket-Channel indicator lamp socket for KCS81 76629 Bracket-Hanger bracket for deflection yoke hood as- 
walnut or red cherry series 76630 Spring-Formed spring for kinescope masking panel 

hood 
74834 Socket-Kinescope socket sembly 

(outer) 
biege-for 

77006 Spring-Retaining spring for deflection yoke sup' 

71508 
50367 

Socket-Tube socket, 6 pin, moulded for V117 
Socket-Tube socket, 6 pin, moulded, saddle mounted 

for V118. V119 

76697 
77748 

Bracket-Masking panel support bracket (2 req'd) 
Bracket-Mounting bracket for hidden controls cover and 
case assembly 

77717 

77733 

Knob-Fine tuning control knob-medium oak 
instruments for 210300 series ( outer) 

Knob-Fine tuning control knob-tan-for maple or 
76837 

port rod nut 
Spring-Retaining spring for knobs 77699, 77708, 77709, 

77718, 77719, 77734, 77735, 77736, 77737, 77738 

71494 Socket-Tube socket, miniature, 7 pin, moulded, saddle 76599 Bracket-"U" shape bracket for deflection yoke hood 
natural cherry instruments for 210300 series (outer) 72845 Spring-Retaining spring for knobs 77707, 77717. 77733 

mounted for V114 support rod 
77750 Knob-Fine tuning control knob for 210300U series for 210300 series 

77658 Socket-Tube socket, miniature, 7 pin, moulded, saddle 
mounted for V105 

76699 
71496 

Bumper-Rubber bumper for kinescope (as req'd) 
Capacitor-Mica trimmer, 5-70 mmf. (part of antenna 

77699 Knob-Picture control knob - brown - for mahogany, 
walnut or red cherry instruments 

30330 
74734 

Spring-Retaining spring for knob 77710 6 
Spring-Retaining spring for channel marker covers 

73117 Socket-Tube socket, miniature, 7 pin, wafer for V101, 
V102, VI03, VI04, V106, V107, V108, V109 

cable and F.M. trap) for Models 21D305U, 210317U, 
210326U, 21D327U, 210328U, 210329U, 210330U 

77719 Knob-Picture control knob-medium biege-for oak 
instruments 74936 

77759, 77760, 77761 
Spring-Suspension spring for kinescope socket lead 

77645 Socket-Tube socket, octal, wafer for V115 71892 Catch-Bullet catch and strike for Models 210326, 77738 Knob-Picture control knob-tan-for maple or natural 72936 Stop-Cabinet door stop for Models 2103,26, 210326U, 

31251 Socket-Tube socket, octal, wafer for V113, V116, V121, 210326U, 211)327, 210327U, 210328, 210328U, 210329, cherry instruments 210327, 210327U. 210328, 210328U, 210329, 210329U, 

V122 210329U, 210330, 210330U 77735 Knob-Tone control and phono switch knob-brown-for 210330, 21D330U 

76971 Socket-Tube socket, miniature, 9 pin, wafer for V110, 77755 Clamp-Polystyrene clamp for antenna cable and mount mahogany, walnut or red cherry instruments 76600 Strap-Grounding strap (. 005" soft copper strip) 

VIII. V112 for F.M. trap for Models 21030511, 210317U, 210326U, 77736 Knob-Tone control and phono switch knob-medium 75500 Washer-Felt washer for kinescope mask or cabinet back 

76651 Spring-Hold down spring for heat dissipating radiator 210327U, 21032811. 21D32911, 210330U biege-for oak instruments mounting screws 

(3 req'd) X1917 Cloth-Grille cloth for mahogany instruments for Model 

APPLY TO YOUR RCA DISTRIBUTOR FOR PRICES OF REPLACEMENT PARTS - -.-.. 
77656 Switch- Phono-tone switch (S101) 210305 

0 John Ir. Rider 
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Models 2I-T-303, 21-T-303U 
"Kirby" 

Antique Mahogany 

Models 2I-T-313, 21-T-313U* 
"Jeffrey" 

Mahogany, Blond Mahogany 

Models 21-T-314, 21-T-314U 
"Prentiss" 

Mahogany, Oak 

Models 2I-T-316, 21-T-316U 
"Hilton" 
Oak 

Models 2I-T-315, 21-T-315U 
"Deauville" 

Maple 

Models 21-T-322, 2I-T-322U 
"Dobson" 

Mahogany, Oak 
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Models 21 -T-323, 21-T-3230 
"Lexington" 

Maple, Red Cherry 

GENERAL DESCRIPTION 

Models 2I-T-324, 21-T-324U 
"Stockton" 

Mahogany, Walnut 

Models 21-T-303, 21-T-303U, 21-T-313, 21-T-313U, 21-T-314, 21-T- 314U, 21-T-315, 21-T-315U, 21-T-316, 21-T-316U, 21-1-322, 21-T-322U, 
21-T-323, 21-T-323U, 21-T-324 and 2I-T-324U are "21 inch" television receivers. Models 21-T-303, 21-T-313, 21-T-314, 21-T-315, 21-T-316, 
21-T-322, 21-T-323 and 21-T-324 are identical except for cabinets a-id speakers. These receivers feature full twelve channel VHF cov-
erage. Models 21-T-3031J, 21-T-313U, 21-T-314U, 21-T-31517, 21-T-316U, 21-T-322U, 21-T-323U and 21-T-324U are identical except for cab-
inets and speakers. These receivers feature full twelve channel VHF coverage plus any four UHF channels. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 
PICTURE SIZE 227 square inches on a 21AP4 Kinescope RCA TUBE COMPLEMENT 

Tube Used Function 

(3) RCA 6CB6 3rd Picture I-F Amplifier 

(4) RCA 12AU7 Picture 2nd Detector and Vert. Sync. Sep. 

(5) RCA 6CL6   Video Amplifier 

(6) RCA 6AU6   1st Sound I-F Amplifier 

(7) RCA 6AU6  2nd Sound I-F Amplifier 

(8) RCA 6AL5   Ratio Detector 

(9) RCA 6AV6  1st Audio Amplifier 

(10) RCA 6K6GT     Audio Output 

(11) RCA 12AU7   Horiz. Sync. Sep. & AGC 

(12) RCA 12A1J7   Vertical Osc. & Sync. Output 

(13) RCA 6K6GT   Vertical Sweep Output 

(14) RCA 6SN7GT Horizontal Sweep Oscillator and Control 

(15) RCA 6BQ6GT  Horizontal Sweep Output 

(16) RCA 6W4GT   . Damper 

(17) RCA 1B3-GT/8016   High Voltage Rectifier 

(18) RCA 21AP4 Kinescope 
(1) RCA 6CB6   (19) RCA 51.14G   Rectifier 
(2) RCA GCB6   

(20) RCA 5Y3GT   Rectifier 

TELEVISION R-F FREQUENCY RANGE 
21-T-303, 313, 314, 315, 316, 322, 323, 324 

Any of 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
2I-T-303U, 313U, 314U, 31511, 31611, 322U, 323U, 324U 
Any desired combination of 16 VHF and/or UHF channels, 54 
mc. to 88 mc., 174 mc. to 216 mc., 470 mc. to 890 mc. 
Picture Carrier Frequency 45.75 mc. 
Sound Carrier Frequency 41.25 mc. 

RCA TUBE COMPLEMENT 

Tube Used Function 
Chassis KCS82 using KRKI1B Tuner 

(1) RCA 6BQ7A R-F Amplifier 
(2) RCA 6X8   R-F Oscillator and Mixer 

Chassis KCS828 using KRK12 Tuner 
(1) RCA 6BQ7A  R-F Amplifier ( VHF only) 
(2) RCA 6AF4   R-F Oscillator 
(3) RCA 6BQ7A   1-F Amplifier 
(4) RCA 6S4   Voltage Control 
A 1N82 crystal is used as a mixer. 

All Models 

1st Picture I-F Amplifier 
2nd Picture I-F Amplifier 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

POWER SUPPLY RATING 

KCS82 chassis 115 volts, 60 cycles, 215 watts 
KCS82B chassis  115 volts, 60 cycles, 230 watts 

RECEIVER ANTENNA INPUT IMPEDANCE 

KCS82 chassis (KRKI1B) 

Choice: 300 ohms balanced or 72 ohms unbalanced. 

KCS82B chassis (KRK12) 

UHF-Choice: 300 ohms balanced or 72 ohms unbalanced. 
VHF-300 ohms balanced. 

LOUDSPEAKERS 

Models 21-T-303, 21-T-303U ( 971636-1) 5" PM, 3.2 ohms. 
Models 21-T-313, 21-T-313U ( 971490-3) 8" PM, 3.2 ohms. 
Models 21-T-314, 2I-T-314U, 21-T-315, 21-T-315U, 21-T-316, 21-T-
3161I, 21-T-322, 2I- T-322U ( 971692-1) 10" PM, 3.2 ohms. 
Models 21-T 323, 21-T 32311, 21-T-324, 21-T-324U ( 92569-12) 12" 
PM, 3.2 ohms. 

AUDIO POWER OUTPUT RATING 

VIDEO RESPONSE 

SWEEP DEFLECTION 

FOCUS 

INSTALLATION INSTRUCTIONS 

UNPACKING.-These receivers are shipped complete in 
cardboard cartons. The kinescope is shipped in place in the 
receiver. 

Take the receiver out of the carton and remove all packing 
material. 

Make sure that all tubes are in place and are firmly seated 
in their sockets. 

Check to see that the kinescope high voltage lead clip 
in place. 

Plug a power cord into the 115 volt a-c power source and 
into the receiver interlock receptacle. Turn the receiver power 
switch to the "on" position, the brightness control fully clock-
wise, and the picture control counter-clockwise. 

ION TRAP MAGNET ADJUSTMENT.-Set the ion trap mag-
net approximately in the position shown in Figure 1. Starting 
from this position immediately adjust the magnet by moving 
it forward or backward at the same time rotating it slightly 
around the neck of the kinescope for the brightest raster on 
the screen. Reduce the brightness control setting until the 
raster is slightly above average brilliance. Turn the focus 
control ( shown in Figure 1) until the line structure of the 
raster is clearly visible. Readjust the ion trap magnet for 
maximum raster brilliance. The final touches of this adjustment 

should be made with the brightness control at the maxi-
mum clockwise position with which good line focus can be 
maintained. 

CENTERING 
ADJUSTMENT 
LOCK SCREW 

FOCUS 
CONTROL 

ION TRAP 
MAGNET 

FOCUS MAGNET MOUNTING SCREW 
KINESCOPE 
SOCKET 

'INCENTERING ADJUSTMENT 
LEVER 

Figure 1-Yoke and Focus Magnet Adjustments 

DEFLECTION YOKE ADrUSTMENT.-If the lines of the 
raster are not horizontal or squared with the picture mask, ro-
tate the deflection yoke until this condition is obtained. Tighten 
the yoke adjustment wing screw. 

PICTURE ADJUSTMENTS.-It will now be necessary to ob-
tain a test pattern picture in order to make further adjustments. 
Connect the antenna transmission line to the receiver. 

If the Horizontal Oscillator and AGC System are operating 
properly, it should be possible to sync the picture at this point. 
However, if the AGC control is misadjusted, and the receiver 
is overloading, it may be impossible to sync the pictuie. 

4.0 watts max. 

To 3.5 mc. 

Magnetic 

 Magnetic 

If the receiver is overloading, turn R152 on the rear apron 

(see Figure 2) counter-clockwise until the set operates nor-
mally and the picture can be synced. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT.-

Turn the horizontal hold control to the extreme counter-
clockwise position. The picture should remain in horizontal 
sync. Momentarily remove the signal by switching off chan-
nel then back. Normally the picture will be out of sync. Turn 
the control clockwise slowly. The number of diagonal black 
bars will be gradually reduced and when only 2 or 3 bars 
sloping downward to the left are obtained, the picture will pull 

into sync upon slight additional clockwise rotation of the con-
trol. Pull-in should occur before the control has been turned 
120 degrees from the extreme counter-clockwise position. The 
picture should remain in sync for approximately 90 degrees 
of additional clockwise rotation of the control. At the extreme 
clockwise position, the picture should remain in sync and 
should not show a black bar in the picture. 

KRK 118 R-F 
UNIT 

Figure 2-Rear Chassis Adjustments 

.1 101 PHONO INPUT\ 

T114 HORIZONTAL OSCILLATOR FREQ. ADJ. 

R154 AGC CONTROL 

Liii HORIZONTAL LINEARITY CONTROL 
L109 WIDTH 

CONTROL 

If the receiver passes the above checks and the picture is 
normal and stable, the horizontal oscillator is properly aligned. 
Skip "Alignment of Horizontal Oscillator" and proceed with 
"Focus Magnet Adjustment." 

ALIGNMENT OF HORIZONTAL OSCILLATOR.-If in the 
above check the receiver failed to hold sync with the hold 
control at the extreme counter-clockwise position or failed to 
hold sync over 90 degrees of clockwise rotation of the control 
from the pull-in point, it will be necessary to make the follow-
ing adjustments. 

Horizontal Frequency Adjustment.-Turn the horizontal hold 
control to the extreme clockwise position. Tune in a television 
station and adjust the T114 horizontal frequency adjustment 
at the rear of the chassis until the picture is just out of sync 
and the horizontal blanking appears as a vertical or diagonal 
black bar in the raster. Then turn the T114 core until the bar 
moves out of the picture leaving it in sync. 

Horizontal Locking Range Adjustment.-Set the horizontal 
hold control to the full counter-clockwise position. Momen-
tarily remove the signal by switching off channel then back. 
The picture may remain in sync. If so turn the T114 rear 

core slightly and momentarily switch off channel. Repeat until 
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CHASSIS KCS82. KCS82B, Early 

INSTALLATION INSTRUCTIONS 

CHASSIS TOP VIEW 
the picture falls out of sync with the diagonal lines sloping 
down to the left. Slowly turn the horizontal hold control clock-
wise and note the least number of diagonal bars obtained just 
before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present, adjust C174A 
slightly counter-clockwise. Turn the horizontal hold control 
counter-clockwise, momentarily remove the signal and recheck 
the number of bars present at the pull-in point. Repeat this 
procedure until 2 or 3 bars are present. 

Repeat the adjustments under "Horizontal Frequency Adjust-
ment" and "Horizontal Locking Range Adjustment" until the 
conditions specified under each are fulfilled. When the hori-
zontal hold operates as outlined under "Check of Horizontal 
Oscillator Alignment" the oscillator is properly adjusted. 

If it is impossible to sync the picture at this point and the 
AGC system is in proper adjustment it will be necessary to 
adjust the Horizontal Oscillator by the method outlined in the 
alignment procedure on page 11. For field purposes paragraph 
"B" under Horizontal Oscillator Waveform Adjustment may 
be omitted. 

FOCUS MAGNET ADMSTMENT.—The focus magnet should 
be adjusted so that there is approximately three-eighths inch 
of space between the rear cardboard shell of the yoke and 
the flat of the front face of the focus magnet. This spacing gives 
best average focus over the face of the tube. 

The axis of the hole through the magnet should be parallel 
with the axis of the kinescope neck with the kinescope neck 
through the center of the opening. 

CENTERING ADJUSTMENT. — No electrical centering con-
trols are provided. Centering is accomplished by means of a 
separate plate on the focus magnet. The centering plates 
include a locking screw which must be loosened before cen-
tering. Up and down adjustment of the plate moves the pic-
ture side to side and sidewise adjustment moves the picture 
up and down. 

If a corner of the raster is shadowed, check the position of 
the ion trap magnet. Reposition the magnet within the range 
of maximum raster brightness to eliminate the shadow and 
recenter the picture by adjustment of the focus magnet plate. 
In no case should the magnet be adjusted to cause any loss 
of brightness since such operation may cause immediate or even-
tual damage to the tube. In some cases it may be necessary 
to shift the position of the focus magnet in order to eliminate 
a corner shadow. 

WIDTH, DRIVE AND HORIZONTAL LINEARITY ADJUST-
MENTS.—Adjustment of the horizontal drive control affects 
the high voltage applied to the kinescope. In order to obtain 
the highest possible voltage hence the brightest and best 
focused picture, adjust horizontal drive trimmer C174B counter-
clockwise until the picture begins to "wrinkle" in the middle 
then clockwise until the "wrinkle" disappears. 

Turn the horizontal linearity control L111 clockwise until 
the picture begins to "wrinkle" on the right and then counter-
clockwise until the "wrinkle" disappears and best linearity 
is obtained. 

Adjust the width control L109 to obtain correct picture width. 

A slight readjustment of these three controls may be neces-
sary to obtain the best linearity. 

Adjustments of the horizontal drive control affect horizontal 
oscillator hold and locking range. If the drive control was 
adjusted, recheck the oscillator alignment. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.— 
Adjust the height control ( R176 under front control panel) 
until the picture fi!ls the mask vertically. Adjust vertical 
linearity ( R186 under front control panel), until the test pat-
tern is symmetrical from top to bottom. Adjustment of either 
control will require a readjustment of the other. Adjust centering 
to align the picture with the mask. 

FOCUS.—Adjust the focus magnet for maximum definition 
in the test pattern vertical "wedge" and best focus in the white 
areas of the pattern. 

Recheck the position of the ion trap magnet to make sure 
that maximum brightness is obtained. 

Check to see that the yoke thumbscrew and the focus magnet 
mounting screws are tight. 

KRKI1B R-F OSCILLATOR ADJUSTMENTS. — Tune in all 
available stations to see if the receiver r-f oscillator is ad-
justed to the proper frequency on all channels. If adjustments 
are required, these should be made by the method outlined in 
the alignment procedure on page 8. The adjustments for chan-
nels 2 through 12 are available from the front of the cabinet 
by removing the station selector escutcheon as shown in Figure 
3. Adjustment for channel 13 is on top of the chassis. 

STATION SELECTOR 
FINE TUNING 

I — OSCILLATOR ADJUSTMENT 
 FOR CHANNEL NUMBER 

TO RE...FORE ESCUTCHEON, SLIDE 
SPRING CLIP TO LEFT 

Figure 3—R-F Oscillator Adjustments 

KRK12 R-F OSCILLATOR ADJUSTMENTS.—Set the fine tun-
ing control to the center of its range on the channel to be 
adjusted. Adjust the oscillator core for this channel to obtain 
maximum audio output without distortion. 

AGC THRESHOLD CONTROL.—The AGC threshold control 
R154 is adjusted at the factory and normally should not require 
readjustment in the field. 

To check the adjustment of the'AGC Threshold Control, tune 
in a strong signal and sync the picture. Momentarily remove 
the signal by switching off channel and then back. If the pic-
ture reappears immediately, the receiver is not overloading 
due to improper setting of R154. If the picture requires an 
appreciable portion of a second to reappear, or bends exces-
sively, R154 should be readjusted. 

Turn R154 fully counter-clockwise. The raster may be bent 
slightly. This should be disregarded. Turn R154 clockwise until 
there is a very, very slight bend or change of bend in the 
picture. Then turn R154 counter-clockwise just sufficiently to 
remove this bend or change of bend. 

If the signal is weak, the above method may not work as it 
may be impossible to get the picture to bend. In this case, turn 
R154 clockwise until the snow in the *picture becomes more 
pronounced, then counter-clockwise until the best signal to 
noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far clockwise on a 
weak signal, then the receiver may overload when a strong 
signal is received. 

FM TRAP ADJUSTMENT.—In some instances interference 
may be encountered from a strong FM station signal. A trap 
is provided to eliminate this type of interference. To adjust 
the trap tune in the station on which the interference is observed 
and adjust the L58 core on the antenna matching transformer 
for minimum interference in the picture. 

CAUTION.—In some receivers, the FM trap L58 will tune 
down into channel 6 or even into channel 5. Needless to say, 
such an adjustment will cause greatly reduced sensitivity on 
these channels. If channels 5 or 6 are to be received, check 
L58 to make sure that it does not affect sensitivity on these 
two channels. 

The FM trap on models using the KRK12 Tuner is fastened 
to the receiver antenna cable and is adjusted in the same man-
ner as described above. 

Replace the cabinet back and connect the receiver antenna 
leads to the cabinet back. Make sure that the screws holding 
it are up tight, otherwise it may rattle or buzz when the re-
ceiver is operated at high volume. 
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Figure 5-Chassis Bottom View (shown with KRKIIB Tuner) 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT. - To properly service the television 
chassis of these receivers, it is recommended that the following 
test equipment be available: 

VHF Sweep Generator meeting the following requirements: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 
with crystal accuracy: 
(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 
Picture Sound Receiver 

Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2  55.25   59.75   101 
3   61.25 65.75  107 
4  67.25  71.75   113 
5  83.25   81.75 123 
6  77.25  87.75  129 
7 175.25   179.75   221 
e  181.25   185.75  227 
9  187.25  191.75   233 
10  193.25  197.75 239 
11 199.25 203.75   245 
12 205.25 209.75   251 
13 211.25 215.75  257 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator if 
the signal generator is not crystal controlled. 
UHF Sweep Generator with a frequency range of 470 mc. to 

890 mc. RCA Types 40A or 41A or their equivalent. 
UHF Signal Generator to provide the following frequencies 

with crystal accuracy if RCA Type 41A is used. 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

14 471.25 475.75 517 
15 477.25  481.75 523 
16 483.25 487.75 529 
17 489.25 493.75 535 
18 495.25 499.75 541 
19 501.25 505.75  547 
20 507.25 511.75 553 
21  513.25 517.75  559 
22 519.25 523,75 565 
23 525.25 529.75 571 
24 531.25 535.75  577 
25 537.25 541.75   583 
26  543.25 547.75 589 
27 549.25 553.75 595 
28   555.25 559.75 601 
29 561.25 565.75  607 
30 567.25 571.75  613 
31 573.25 577.75 619 
32  579.25  583.75  625 
33 585.25 589.75 631 
34  591.25  595.75   637 
35  597.25 601.75  643 
36  603.25 607.75 649 
37   609.25  613.75  655 
38   615.25  619.75  661 
39  621.25 625.75 667 
40  627.25 631.75 673 
41  633.25 637.75 679 
42   639.25 643.75 685 
43  645.25  649.75 691 
44   651.25  655.75  697 
45 657.25  661.75 703 
46  663.25 667.76  709 
47  669.25  673.75 715 
48  675.25 679.75 721 
49  681.25 6135.75 727 
50  687.25  691.75 733 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

51  693.25   697.75 739 
52   699.25  703.75 745 
53   705.25 709.75 751 
54   711.25 715.75 757 
55  717.25  721.75 763 
56   723.25 727.75  769 
57   729.25 733.75 775 
58   735.25 739.75 781 
59   741.25  745.75 787 
60  747.25 751.75 793 
61  753.25  757.75 799 
62  759.25 763.75 805 
63  765.25 769.75 811 
64  771.25  775.75  817 
65  777.25 781.75 823 
66  783.25  787.75  829 
67 789.25  793.75 835 
68  795.25  799.75  841 
69  801.25 805.75 847 
70   807.25  811.75  853 
71  813.25   817.75  859 
72   819.25  823.75   865 
73 825.25 829.75   871 
74   831.25   835.75  877 
75   837.25 841.75   883 
76   843.25  847.75  889 
77   849.25   853.75   895 
78  855.25  859.75 901 
79   861.25   865.75  907 
80   867.25  871.75  913 
81   873.25   877.75 919 
82   879.25   883.75  925 
83  885.25 889.75  931 

Cathode Ray Oscilloscope.-An oscilloscope with a sensi-
tivity of 1 millivolt per inch is required. A suitable pre-amplifier 
may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior "VoltOhmyst" or equivalent. 
DC Milliammeter.-A milliammeter with a range of 0-50 mil-

liamperes full scale. 
Adapter Socket.-An adapter socket is required to meter 

the cathode current of the 6S4 voltage control tube of the 
KRK12 Tuner. Wiring of adapter is shown in Figure 13. 

KRKI1B ANTENNA MATCHING UNIT ALIGNMENT. - The 
antenna matching unit is accurately aligned at the factory. 
Adjustment of this unit should not be attempted in the cus-
tomer's home since even slight misalignment may cause serious 
attenuation of the signal especially on channel 2. The r-f unit 
is aligned with a particular antenna matching transformer in 
place. If for any reason, a new antenna matching transformer is 
installed, the r-f unit should be realigned. 
The F-M Trap which is mounted in the antenna matching unit 

may be adjusted without adversely affecting the alignment of 
the unit. 
To align the antenna matching unit disconnect the lead from 

the F-M trap L58 to the channel selector switch S5. 
With a «short jumper, connect the output of the matching 

unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 
Remove the first pix i-f amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of R127 and R148. 
Set the potentiometer to produce approximately - 5.0 volts of 
bias at the junction of R127 and R148. 

Connect an oscilloscope to pin 2, V110 and set the oscillo-
scope gain to maximum. 

Connect a VHF signal generator to the antenna input ter-
minals. Modulate the signal generator 30% with an audio signal. 
Tune the signal generator to 45.75 mc. and adjust the gen-

erator output to give an indication on the oscilloscope. Adjust 
L59 in the antenna matching unit for minimum audio indication 
on the oscilloscope. 
Tune the signal generator to 41.25 mc. and adjust L60 for 

minimum audio indication on the oscilloscope. 
Remove the jumper from the output of the matching unit. 
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CHASSIS KCS82, KCS82B, Early 

ALIGNMENT PROCEDURE 

Connect a 300 ohm 1/2 watt composition resistor from L58 to 
ground, keeping the leads as short as possible. 
Connect an oscilloscope low capacity crystal probe from 

L58 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain to 
maximum. 
Connect the VHF sweep generator to the matching unit 

antenna input terminals. In order to prevent coupling react-
ance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 00 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep employed. 
Connect the signal generator loosely to the matching unit 

antenna terminals. 
Set the sweep generator to sweep from 45 mc. to 54 mc. 

With RCA Type WR59A sweep generators, this may be accom-
plished by returning channel number 1 to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the 
core retaining spring. 

Adjust L61 and L62 to obtain the response shown in figure 
15. L61 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L62 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above pro-
cedure until no further adjustments are necessary. 
Remove the 300 ohm resistor and crystal probe connections. 

Restore the connection between L58 and S5. Replace V106. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-

Models 21-T-303 to 21-T-324 incl. 

Connect the i-f signal generator across the link circuit on 
terminals A and B of T104. 

Connect the "VoltOhmyst" to the junction of R147 and R148. 

Obtain two 7.5 volt batteries capable of withstanding appre-
dable current drain and connect the ends of a 1,000 ohm 
potentiometer across each. Connect the battery positive terminal 
of one to the chassis and the potentiometer arm to the junction 
of R147 and R148. The second battery will be used later. 

Set the bias to produce approximately - 5.0 volt of bias at 
the junction of R147 and R148. 

Connect the "VoltOhmyst" to junction of f138 and L105 and 
to ground. 

Set the VHF signal generator to each of the following f re-
quencies and peak the specified adjustment for maximum 
indication on the "VoltOhmyst". During alignment, reduce the 
input signal if necessary in order to produce 3.0 volts of d-c 
at R138 and L105 with - 5.0 volts of i-f bias at the junction of 
R147 and R148. 

44.5 mc.  T108 
45.5 mc.  T107 
43.0 mc. T106 

Set the VHF signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at R138, L105. 
Use sufficient signal input to produce 3.0 volts of d-c on the 
meter when the adjustment is made. 

47.25 mc.  T104 top core 

Models 21-T-303U to 2I-T-324U incl. 

Connect the "VoltOhmyst" to the junction of R147 and R148. 
Turn the AGC control fully clockwise. 
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction f147 and 
R148. Adjust the potentiometer for - 5.0 volts indication on 
the "VoltOhmyst". 
Connect the "VoltOhmyst" to the junction of f138 and L105 

and to ground. 
Connect the output of the signal generator to the front ter-

minal of the crystal mixer in series with a 1500 mmf ceramic 
capacitor. 

Set the VHF generator to each of the following frequencies 
and with a thin fiber screwdriver tune the specified adjustment 
for maximum indication on the "VoltOhmyst". In each in-
stance the generator should be checked against a crystal cali-
brator to insure that the generator is on frequency. 
During alignment, reduce the input signal if necessary in 

order to produce 3.0 volts of d-c at R138 and L105 with - 5.0 
volts of i-f bias at the junction of f147 and R148. 

44.5 mc.   T108 
45.5 mc.   T107 
43.0 mc.   T106 

Set the signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at junction of 
f138 and L105. Use sufficient signal input to produce 3.0 volts 
of d-c on the meter when adjustment is made. 

47.25 mc. T104 top core 

SWEEP ALIGNMENT OF PICTURE I-F.-

Models 21-T-303 to 21-T-324 incl. 

To align Ti and T104, connect the sweep generator to the 
mixer grid test point TP2. In series with a 1500 mmf. ceramic 
capacitor use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the r-f unit outer shield. 

Set the channel selector switch to channel 4. 
Clip 330 ohm resistors across terminals A and B of 1107 

and T108. 
Preset C119 to minimum capacity. 
Adjust the bias box potentiometer to obtain - 5.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R147 
and R148. Set the AGC control fully clockwise. 

Connect a 180 ohm composition resistor from pin 5 of V106 
to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

Adjust 11 ( top) and T104 ( bottom) for maximum gain and 
with 45.75 mc. at 70% of maximum response. 

Set the sweep output to give 0.3 volt peak-to-peak on the 
oscilloscope when making the final touch on the above adjust-
ment. 

Adjust C119 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in 
Figure 19. 

Disconnect the diode probe, the 180 ohm and two 330 ohm 
resistors. 
Connect the oscilloscope to pin 2 of V110 socket. 

Leave the sweep generator connected to the mixer grid test 
point TP2 with the shortest leads possible. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T106, T107 and T108 to obtain the response shown 
in Figure 20. 

Models 21-T-303U to 2I-T-324U incl. 

To align the crystal mixer circuit and T2 and 1104 con-
nect the VHF sweep generator to the front terminal of the 
1N82 crystal holder in series with a 1500 mmf ceramic capac-
itor. Use the shortest leads possible, grounding the sweep 
generator to the tuner case. 

Clip 330 ohm resistors across terminals A and B of T107 
and T108. 

Set the channel selector to channel S. 

Connect a 180 ohm composition resistor from pin 5 of V106 
to terminal A of T106. Connect the oscilloscope diode probe to 

pin 5 of V106 and to ground. 
Couple the signal generator loosely to the diode probe in 

order to obtain markers. 
The shunt trimmer C119 across terminals A and B of T104 

is variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust T2 ( top) and 
T104 ( bottom) for maximum gain of 43.5 mc, and with 45.75 
mc. at 70% of maximum response. 

ALIGNMENT PROCEDURE 

Adjust Ti for maximum gain. Readjust T2 and T104 if neces-
sary to obtain proper wave shape, see Figure 11. 

Disconnect the diode probe, the 180 ohm and the two 330 
ohm resistors. 

Connect the oscilloscope to the junction of R138 and .L105. 
Adjust the bias potentiometer to obtain - 5.0 volts of bias 

as measured by a "VoltOhmyst" at the junction of f147 and 
f148. 
Leave the sweep generator connected to the front terminal 

of the 1N82 crystal holder with the shortest leads possible and 
with not more than one inch of unshielded lead at the end 
of the sweep cable. If these precautions are not observed, the 
receiver may be unstable and the response curves obtained 
may be unreliable. 

Adjust the output of the sweep generator to obtain 3.0 to 
5.0 volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T106, T107 and T108 to obtain the response shown in 
Figure 12. 
Remove the oscilloscope, sweep and signal generator con-

nections. 
Remove the bias box employed to provide bias for alignment. 

KRK I 113 TUNER ALIGNMENT 

Models 21-T-303 to 2I-T-324 incl. 

An r-f unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset all adjustments to 
the approximate center of their range with the following excep-
tions: Set C18 so that the screw head is approximately three. 
eighths of an inch above chassis. Set C11 near maximum ca-
pacity ( one-quarter turn from tight). Do not change any of 
the adjustments in the antenna matching unit. 

Disconnect the link from terminals "A" and "S" of T104 and 
terminate the link with a 39 ohm composition resistor. 

The r-f unit is aligned with zero AGC bias. To insure that the 
bias will remain constant, take a clip lead and short circuit 
the r-f unit power terminal board terminal 3 to ground. 

Connect the oscilloscope to the test point TP1 on top of the 
r-f unit. Set the oscilloscope gain to maximum. 

Turn the receiver channel selector switch to channel 2. 

Connect the output of the VHF signal generator to the grid 
of the r-f amplifier, V2. To do this, remove the tube from the 
socket and fashion a clip by twisting one end of a small piece 
of wire around pin number 7. Replace the tube in the socket 
leaving the end of the wire protruding from under the tube. 
Connect the signal generator to this wire through a 1,500 mmf 
capacitor. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust L65 on top of the r-f unit for minimum 400 cycle 
indication on the oscilloscope. If necessary, this adjustment 
can be retouched in the field to provide additional rejection 
to one specific frequency in the i-f band pass. However, in 
such cases, care should be taken not to adjust it so as to 
reduce sensitivity on channel 2. 

Remove the wire clip from pin 7 of V2 and replace the tube 
and tube shield. 

Set the channel selector switch to channel 8. 

Turn the fine tuning control 30 degrees clockwise from the 
center of its mechanical range now and at all times when 
adjusting the oscillator frequency. 

Adjust C2 for proper oscillator frequency, 227 mc. This may 
be done in several ways. The easiest way and the way which 
will be recommended in this procedure will be to use the 
signal generator as a heterodyne frequency meter and beat 
the oscillator against the signal generator. To do this, tune the 
signal generator to 227 mc. with crystal accuracy. Insert one 
end of a piece of insulated wire into the r-f unit through the 
hole provided for the adjustment for Cll. Be careful that the 
wire does not touch any of the tuned circuits as it may cause 
the frequency of the r-f unit oscillator to shift. Connect the 
other end of the wire to the "r-f in" terminal of the signal 

generator. Adjust C2 to obtain an audio beat with the signal 
generator. 
Note.-If on some units, it is not possible to reach the proper 

channel 8 oscillator frequency by adjustment of C2, switch to 
channel 13 and adjust L46 to obtain proper channel 13 oscil-
lator frequency as indicated in the table on page 11. Then, 
switch to channel 12 and adjust L11 to obtain proper chan-
nel 12 oscillator frequency. Continue down to channel 8 
adjusting the appropriate oscillator trimmer to obtain the proper 
frequency on each channel. Then again on channel 8, adjust 
C2 to obtain proper channel 8 oscillator frequency. Switch 
back to channel 13 and adjust L46 and back to chanhel 8 
and adjust C2. 

Set the Ti core for maximum inductance ( core turned counter-
clockwise). 

Connect the sweep generator through a suitable attenuator 
as shown in Figure 14 to the input terminals of the antenna 
matching unit. 

Connect the signal generator loosely to the antenna terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a useable pattern on the oscil-
loscope. Excessive input can change oscillator injection dur-
ing alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound carrier, 
181.25 mc. and 185.75 mc. 

Adjust C9, C11, C15 and C18 for approximately correct curve 
shape, frequency, and band width as shown in Figure 16. 

The correct adjustment of C18 is indicated by maximum 
amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C9 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably ( assum-
ing that C18 has been properly adjusted). C11 is the coupling 
adjustment and hence primarily affects the response band-
width. 

Set the receiver channel switch to channel 6. 
Adjust the signal generator to the channel 6 oscillator f re-

quency 129 mc. 

Turn the fine tuning control 30 degrees clockwise from the 
center of its mechanical range. 

Adjust L5 for an audible beat with the signal generator as 
before. 

Set the sweep generator to channel 6. 

From the signal generator, insert channel 6 sound and pic-
ture carrier markers, 83.25 mc. and 87.75 mc. 

Adjust L48, L50 and L53 for proper response as shown in 
Figure 16. 

L50 tunes the r-f amplifier plate circuit and primarily af-
t ects the frequency of the pass band. L53 tunes the r-f amplifier 
grid and is adjusted to give maximum amplitude of the 
curve between the markers. L48 affects the tilt of the curve 
but not quite the same as C9 adjustment. When the circuits 
are correctly adjusted and L48 is rocked on either side of its 
proper setting, the high frequency ( sound carrier) end of the 
curve appears to remain nearly fixed in amplitude while the 
picture carrier end tilts above or below this point. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the r-f unit test point TP1. 

Adjust the oscillator injection trimmer C8 for - 3.5 volts or 
at maximum if - 3.5 volts cannot be reached. This voltage 
should fall between - 2.5 and - 5.5 volts on all channels 
when the alignment of all circuits is completed. 

Turn the sweep generator and signal generator back on 
and recheck channel 6 response. Readjust L48, L50 and L53 

if necessary. 
Set the receiver channel selector switch to channel 8 and 

readjust C2 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C9, C11, C15 and C18 for correct curve shape, 
frequency and band width. 

Turn oft the sweep and signal generators, switch back to 
channel 6 and check the oscillator injection voltage of TP1 
if C9 was adjusted in the recheck of channel 8 response. 
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ALIGNMENT PROCEDURE 

If the initial setting of oscillator injection trimmer C8 was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 6 and repeat the procedure several times before the 
proper setting is obtained. 
Turn off the sweep generator and switch the receiver to 

channel 13. 
Adjust the signal generator to the channel 13 oscillator fre-

quency 257 mc. 
Set the fine tuning control 30 degrees clockwise from the 

center of its mechanical range. 
Adjust L46 to obtain an audible beat. Slightly overshoot 

the adjustment of L46 by turning the slug a little more in the 
same direction from the original setting, then reset the oscil-
lator to proper frequency by adjusting C2 to again obtain 
the beat. 
Check the response of channels 7 through 13 by switching 

the receiver channel switch, sweep generator and marker 
oscillator to each of these channels and observing the response 
and oscillator injection obtained. See Figure 16 for typical 
response curves. It should be found that all these channels 
have the proper shaped response with the markers above 
80% response. 

If the markers do not fall within this requirement, switch to 
channel 8 and readjust C9, C11, C15 and C18 as necessary. 
Turn off the sweep generator and check the channel 8 

oscillator frequency. If C2 has to be readjusted for channel 8, 
the principle of overshooting the adjustment and then correct-
ing by adjusting L46 should be followed in order to establish 
the L/C ratio for the desired oscillator tracking. 

Turn the receiver channel selector switch to channel 6. Ad-
just L5 for correct oscillator frequency, 129 mc. 

Turn the sweep generator on and to channel 6 and observe 
the response curve. If necessary readjust L48. L50 and L53. 

Switch the receiver, the sweep and signal generators to 
channel 2 and adjust T 1 clockwise to a point where there is 
no change in the channel 2 response as Ti is turned. 
Switch the receiver through channel 6 down through chan-

nel 2 and check for normal response curve shapes and oscil-
lator injection voltage. 

If excessive tilt in the same direction occurs on channels 2, 
3 and 4, adjust C18 on channel 2 to overshoot the correction 
of this tilt, then switch to channel 6 and adjust L53 for maxi-
mum amplitude of curve between markers. This adjustment 
should produce "flat" response on the low channels if the other 
adjustments especially L48 are correct. 

Likewise check channels 7 through 13, stopping on 13 for 
the next step. 
With the receiver on channel 13, check the receiver oscil-

lator frequency. Correct by adjustment of C2 if necessary. 
Adjust the oscillator to frequency on all channels by switch-

ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator trimmer to obtain the 
audible beat. It should be possible to adjust the oscillator to 
the correct frequency on all channels with the fine tuning 
control in the middle third of its range. When employing 
WR39 calibrators to adjust the receiver oscillator, tune the 
calibrator to one-half the receiver oscillator frequency on 
channels 4, 5 and 6 and to one-fourth the receiver oscillator 
frequency on channels 11, 12 and 13. 

KRK12 TUNER ALIGNMENT 

Models 21-T-303U to 21-T-324U incl. 

TUNER VHF ALIGNMENT.-Remove the 6S4 voltage control 
tube from its socket and insert the adapter. Insert 6S4 in the 
adapter. 

Connect the 0-50 milliampere meter to the adapter socket 
leads and turn the adapter switch on. 
Remove the tuner cover shield. 
Rotate the channel selector to a point midway between 

channels, disengaging the insert contacts, and observe the 
non-oscillating plate current. Some tubes may oscillate even 
with the tuned circuits disengaged. To be sure the oscillator 
is in a non-oscillatory state, short circuit the spring contacts 
12 and 13, the two contacts nearest the tuner front, with a 
finger. 

(NOTE: The contacts are at zero d-c potential.) Should the 
plate current rise, keep finger on the contacts while adjusting 
the oscillator plate current. Adjust R6, oscillator voltage con-
trol, for a 28 milliampere reading on the meter. 

Replace the tuner cover shield. 

Connect the VHF sweep generator to the antenna terminals. 

Connect the VHF signal generator loosely to the antenna 
terminals. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TP1. 

Ground the AGC bias at the tuner terminal board using a 
clip lead tc insure that the bias will remain constant. 

Turn oft the adapter switch, removing plate voltage from 
the oscillator. This is required because of RF-IF interaction 
when a crystal is used as a mixer. 

Set the channel selector and the sweep generator to 
channel 2. 

Insert markers of channel 2 picture carrier and sound car-
rier, 55.25 mc. and 59.75 mc. 

Adjust antenna T6, r-f amplifier plate L29 and mixer L30 
adjustments for a symmetrical curve with maximum gain at 
the center of the pass band. The curves will have . a deep 
valley because of no crystal loading and nonlinear detector 
characteristics. The limits for the 100% response points are 
shown in Figure 9. If the bandwidth is out of tolerance, it 
can usually be corrected by redressing the coupling capacitor 
of the double tuned circuit, C40 on insert A. Maximum band-
width occurs when the capacitor is centered in the insert 
chamber. 

Repeat the above steps for all VHF channels adjusting the 
appropriate antenna, r-f amplifier plate and mixer slugs for 
a symmetrical curve with maximum gain at the center of the 
pass band. 

Turn off the sweep generator. 

Remove the oscilloscope and preamplifier if used, from test 
point TP1. 

Turn the AGC control fully clockwise. 

Remove the clip lead grounding the AGC bias on the tuner 
terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce - 3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Connect the potentiometer arm of the second bias supply 
to the junction R147 and R148, and ground the positive bat-
tery terminal. Adjust the bias potentiometer to produce -5 
volts of i-f bias as indicated on the "VoltOhmyst" at the junc-
tion point. 

Connect the oscilloscope to the junction of RI38 and L105. 
Use 3 to 5 volts peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to channel 13. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator slug L22 to proper frequency, 257 mc. 
This may be done in several ways. The easiest way and the 
way which will be recommended in this procedure will be 
to use the signal generator as a heterodyne frequency meter 
and beat the oscillator against the signal generator. To do 
this, tune the signal generator to 257 mc, with crystal accu-
racy. Insert one end of a piece of insulated wire into the 
tuner through either of the two holes next to the oscillator 
tube on the right front top corner of the tuner. Be careful 
that the wire does not touch any of the tuned circuits as it 
may cause the frequency of the oscillator to shift. Connect 
the other end of the wire to the "r-f in" terminal of the signal 
generator. Adjust L22 oscillator slug to obtain an audio beat 
with the signal generator. 

Turn on the sweep generator and set to Channel 13. Ad-
just Ti for maximum gain on the oscilloscope. Adjust mixer 
tank circuit L21 for maximum gain and flat-topped curve. 
Recheck Ti for maximum gain at center of band with the 
proper response. Maximum gain and flat-topped response should 
be obtained simultaneously. 

ALIGNMENT PROCEDURE 

Adjust the oscillator to frequency on all VHF channels by 
switching the receiver and signal generator to each VHF 
channel and adjusting the appropriate oscillator slug to obtain 
a beat with the signal generator. Adjust the appropriate mixer 
slug where necessary to obtain maximum gain and proper 
curve shape as explained above. 

Adjust the tunable I-F Trap C16-L7. To do this connect the 
signal generator to the fixed I-F Trap C2-L2 at the end oppo-
site the antenna terminal plug. Set the signal generator to 43.5 
mc. and adjust the output of the signal generator to obtain 
sufficient indication on the oscilloscope. Tune the I-F Trap 
C16-L7 for minimum indication on the oscilloscope. 

Remove the signal generator and the oscilloscope. 

TUNER UHF ALIGNMENT.-To align the UHF inserts: 

Turn off the adapter switch, removing plate voltage from 
the oscillator. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TP1. 

Connect the UHF sweep generator to the antenna terminals. 
Use a 10 DB attenuator pad to assure proper alignment. 

Connect the UHF signal geenrator loosely to the antenna 
terminals. 

Set the channel selector to the desired position and the 
sweep generator to sweep the frequency of the insert being 
used. 

Insert markers of the picture carrier and sound carrier 
for desired channel. 

Adjust UHF antenna, link coupling and mixer adjustments 
for a symmetrical curve, with maximum gain, centered about 
the pass band. 

The responses are shown in Figure 10. The curve shape 
will usually vary from Figure 10 ( a) to Figure 10 ( c) going 
higher in frequency, however any of these responses are 
acceptable. 

Repeat the above steps for all UHF inserts used adjusting 
the appropriate antenna, link coupling and mixer slugs for a 
symmetrical curve, with maximum gain, centered about the 
pass band. 

Remove the oscilloscope and preamplifier if used, from 
test point TP1. 

Remove the clip lead grounding the AGC bias on the tuner 
terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce - 3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal. 

Connect the potentiometer arm of the second* bias supply 
to the junction of R147 and RI48, and ground the positive 
battery terminal. Adjust the bias potentiometer to produce 
-5 volts of i-f bias as indicated on the "VoltOhmyst" at the 
junction point. 

Connect the oscilloscope to junction of R138 and L105. Use 
3 to 5 volts peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to the lowest UHF channel to 
be used. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator core to proper frequency. To do this, 
connect the VHF signal generator to test point TP1 with the 
shortest leads possible. Insert a 45.75 mc, marker from the 
VHF generator. 

Set the UHF sweep generator to sweep the desired channel, 
and observe the output on the oscilloscope. If the sweep gen-
rater is not sweeping the correct frequency range, it may be 
necessary to readjust the sweep in order to place the 45.75 
marker on the response curve as in Figure 12. 

Set the UHF marker generator to the picture carrier of the 
channel insert being adjusted and connect to test point TP1. 

Adjust the oscillator core until the markers for 45.75 mc. 
and the picture carrier coincide on the sweep pattern on the 
oscilloscope. 

Adjust mixer core for maximum gain with proper wave 
shape. 

Connect the "VoltOhmyst" to test point TP1, using 1.5 volt 
D.C. scale. 

Set oscillator injection adjustment to read . 1 volt on the 
"VoltOhmyst." 

Repeat the above steps for all UHF inserts adjusting the 
oscillator injection control only if the reading on the "Volt-
Ohmyst" exceeds .3 volt. Adjust as necessary to read .3 volt 
or less at TP1. 

RATIO DETECTOR ALIGNMENT.-Set the signal generator 
at 4.5 mc. and connect it to the first sound i-f grid, pin 1 
of V101. 

As an alternate source of signal, the RCA WR39B or 
WR39C calibrator may be employed. In such a case, con-
nect the calibrator to the grid of the third pix i-f amplifier, 
pin 1 of V108. 

Set the frequency of the calibrator to 45.75 mc. ( pix car-
rier) and modulate with 4.5 mc. crystal. The 4.5 mc, signal 
will be picked off at L104 and amplified through the sound 
i-f amplifier. 

Connect the "VoltOhmyst" to pin 2 of V103. 

Tune the ratio detector primary, T102 top core for maximum 
d-c output on the "VoltOhmyst". Adjust the signal level from 
the signal generator for 6 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 

Connect the "VoltOhmyst" to the junction of R106 and C108. 

Tune the ratio detector secondary T102 bottom core for zero 
d-c on the "VoltOhmyst". 

Repeat adjustments of T102 top for maximum d-c at pin 2 
of V103 and T102 bottom for zero d-c at the junction of 11106 
and C108. Make the final adjustments with the signal input 
level adjusted to produce 6 volts d-c on the "VoltOhmyst" at 
pin 2 of V103. 

SOUND I-F ALIGNMENT.-Connect the signal generator to 
the first sound i-f amplifier grid, pin 1 of V101. 

As an alternate source of signal, the RCA WR39B or WR39C 
calibrator may be employed as above. 

Connect the "VoltOhmyst" to pin 2 of V103. 

Tune the T101 top core for maximum d-c on the "Volt-
Ohmyst". 

The output from the signal generator should be set to pro-
duce approximately 6.0 volts on the " VoltOhmyst" when the 
final touches on the above adjustment are made. 

4.5 MC. TRAP ADIUSTMENT.-Connect the signal generator 
in series with a 1,000 ohm resistor to pin 2 of V109. Set the 
generator to 4.5 mc. and modulate it 30% with 400 cycles. Set 
the output to approximately 0.5 volt. 

Short the third pix i-f grid to ground, pin 1. V108, to prevent 
noise from masking the output indication. 

Connect the crystal diode probe of an oscilloscope to the 
plate of the video amplifier, pin 6 of V110.• 

Adjust the core of L103 for minimum output on the oscillo-
scope. 

Remove the short from pin 1, V108 to ground. 

As an alternate method, this step may be omitted at this 
point in the alignment procedure and the adjustment made 
"on the air" alter the alignment is completed. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is present in the picture, when 
the fine tuning control is set for proper oscillator-frequency, 
then L103 requires no adjustment. If a 4.5 mc. beat is present, 
turn the fine tuning control slightly clockwise so as to exagger-
ate the beat and then adjust L103 for minimum beat. 

AGC CONTROL ADJUSTMENT.-Disconnect all test equip-
ment except the oscilloscope which should be connected to 
pin 6 of V110. 

Connect an antenna to the receiver antenna terminals. 
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ALIGNMENT PROCEDURE 

Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscilloscope to see 

the video waveform. 

Turn the AGC control clockwise until the tips of sync begin 

to be compressed, then counter-clockwise until no compression 

is obtained. 

HORIZONTAL OSCILLATOR ADJUSTMENT. - Normally the 
adjustment of the horizontal oscillator is not considered to 
be a part of the alignment procedure, but since the oscillator 

waveform adjustment may require the use of an oscilloscope, 
it can not be done conveniently in the field. The waveform 

adjustment is made at the factory and normally should not 
require readjustment in the field. However, the waveform 
adjustment should be checked whenever the receiver is aligned 
or whenever the horizontal oscillator operation is improper. 

Horizontal Frequency Adjustment. -Tune in a station and 
sync the picture. If the picture cannot be synchronized with 
the horizontal hold control R200, then adjust the T114 fre-

quency core on the rear apron until the picture will syn-

chronize. If the picture still will not sync, turn the T114 wave-
form adjustment core ( under the chassis) out of the coil 

several turns from its original position and readjust the 1114 

frequency core until the picture is synchronized. 

Examine the width and linearity of the picture. If picture 

width or linearity is incorrect, adjust the horizontal drive 
control C174B, the width control L109 and the linearity con-

trol L111 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment. -The horizontal 
oscillator waveform may be adjusted by either of two meth-

ods. The method outlined in paragraph A below may be 
employed in the field when an oscilloscope is not available. The 
service shop method outlined in paragraph B below requires 

the use of an oscilloscope. 

A.-Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of 1114 and be prepared 

to make simultaneous adjustments while watching the picture 

on the screen. First, turn the T114 frequency core ( on the rear 
apron) until the picture falls out of sync and three or four 
diagonal black bars sloping down to the right appear on the 

screen. Then, turn the waveform adjustment core ( under the 
chassis) into the coil while at the same time adjusting the fre-
quency core so as to maintain three or four diagonal black 

bars on the screen. Continue this procedure until the oscillator 
begins to motorboat, then turn the waveform adjustment core 

out until the motorboating just stops. As a check, turn the 1114 
frequency core until the picture is synchronized then reverse 
the direction of rotation of the core until the picture falls out 

of sync with the diagonal bars sloping down to the right. 

Continue to turn the frequency core in the same direction. No 
more than three or lour bars should appear on the screen. 

Instead, the horizontal oscillator should begin the motorboat. 
Retouch the adjustment of the T114 waveform adjustment core 

if necessary until this condition is obtained. 

B.-Connect the low capacity probe of an oscilloscope to 
terminal C of 1114. Turn the horizontal hold control one-

quarter turn from the clockwise position so that the picture is 
in sync. The pattern on the oscilloscope should be as shown 

in Figure 21. Adjust the waveform adjustment core of T114 
until the two peaks are at the same height. During this adjust-

ment, the picture must be kept in sync by readjusting the 
hold control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 

is lower than the sharp peak, the noise immunity becomes 

poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 

• 

oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering of the 

oscillator when the hold control approaches the clockwise 
position. 

Remove the oscilloscope upon completion of this adjustment. 

Horizontal Locking Rante Adjustment-Set the horizontal 

hold control to the full counter-clockwise position. Momen-
tarily remove the signal by switching off channel then back. 

The picture may remain in sync. If so turn the TI14 fre-

quency core slightly and momentarily switch off channel. 
Repeat until the picture falls out of sync with the diagonal lines 
sloping down to the left. Slowly turn the horizontal hold con-

trol clockwise and note the least number of diagonal bars 
obtained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 

into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present, adjust 

C174A slightly counter-clockwise. Turn the horizontal hold 
control counter-clockwise, momentarily remove the signal and 

recheck the number of bars present at the pull-in point. Re-

peat this procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 

position. Adjust the 1114 frequency core so that the diagonal 

bar sloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves to 

the left side of the screen leaving the picture in synchronization. 

SENSITIVITY CHECK.-A comparative sensitivity check can 
be made by operating the receiver on a weak signal from 

a television station and comparing the picture and sound 

obtained to that obtained on other receivers under the same 

conditions. 

This weak signal can be obtained by connecting the shop 

antenna to the receiver through a ladder type attenuator pad. 

The number of stages in the pad depends upon the signal 
strength available at the antenna. A sufficient number of 

stages should be inserted so that a somewhat less than normal 
contrast picture is obtained when the picture control is at the 

maximum clockwise position. Only carbon type resistors should 

be used to construct the pad. 

RESPONSE CURVES.-The response curves shown on pages 

14 and 15 and referred to throughout the alignment procedure 
were taken from a production set. Although these curves are 

typical, some variations can be expected 

The response curves are shown in the classical manner of 

presentation, that is with "response up" and low frequency to 
the left. The manner in which they will be seen in a given test 
set-up will depend upon the characteristics of the oscilloscope 

and the sweep generator. The curves may be seen inverted 

and/or switched from left to right depending on the deflec-
tion polarity of the oscilloscope and the phasing of the 

sweep generator. 

NOTE ON TUNER ALIGNMENT.-Because of the frequency 

spectrum involved and the nature of the device, many of 

the tuner leads and components are critical in some respects. 
Even the power supply leads form loops which couple to the 
tuned circuits, and if resonant at any of the frequencies in-

volved in the performance of the tuners, may cause serious 

departures from the desired characteristics. In the design of 
the receiver these undesirable resonant loops have been 
shifted far enough away in frequency to allow reasonable 

latitude in their components and physical arrangement with-

out being troublesome. When the tuners are aligned in the 
receiver, no trouble from resonant loops should be experi-

enced. However, if the tuners are aligned in a jig separate 
from the receiver, attention should be paid to insure that un-

wanted resonances do not exist which might present a faulty 

representation of tuner alignment. 

VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 15000 microvolt test pattern signal was fed into the receiver, 
the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuiting 
the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst" between the indicated terminal and chassis 
ground and with the receiver operating on 117 volts, 60 cycles, a-c. The symbol < means less than. 

Tube 
No. 

Tube 
Type Function 

E. Plate E. Screen E. Cathode E. Grid 

Notes on Measurements 
Operating 
Condition Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

VI 

KRKI1B 

6X8 Mixer 
15000 Mu. V. 

Signal 9 160 8 160 6 0 7 
-2.4 to 
-3.0 

No 
Signal 9 145 8 145 6 0 7 

-2.8 to 
-3.5 I 

R-F 
Oscillator 

15000 Mu. V. 
Signal 3 95 6 0 2 

-3.8 to 
-5.5 

No 
Signal 3 90 2 

-3.0 to 
-5.1 

V2 

KRK11B 

6BQ7A 
R-F 
Amplifier 

15000 Mu. V. 
Signal 6 170 - - 8 0.1 7 

No 
Signal 6 133 - 8 1.1 7 

R-F 
Amplifier 

15000 Mu. V. 
Signal 1 270 - 3 170 2 - 

No 
Signal 1 260 - 3 133 2 - 

V101 6AU6 
let Sound 
I-F Amp. 

15000 Mu. V. 
Signal 5 127 6 140 1.0 1 o 
No 

Signal 5 110 6 121 7 .9 1 o 

'V102 6AU6 
2d Sound 
I-F Amp. 

15000 Mu. V. 
Signal 5 125 6 136 7 0 1 -13 

No 
Signal 5 105 6 115 7 0 1 -0.8 

Unreliable measuring point. 
Voltage depends on noise. 

V103 6AL5 
Ratio 
Detector 

15000 Mu. V. 
Signal 7 0.3 - 1 7.2 

7.5 kc deviation at 
1000 cycles 

No 
Signal 7 0 1 

. 
*2.8 - 

*Unreliable measuring point. 
Voltage depends on noise. 

V104 6AV6 
1st Audio 
Amplifier 

15000 Mu. V. 
Signal 7 89 2 0 1 -0.8 At min. volume 

No 
Signal 7 87 - 2 0 1 -0.8 At min. volume 

V105 6K6GT 
Audio 
Output 

15000 Mu. V. 
Signal 3 217 4 225 8 15.2 5 0 At min. volume 

No 
Signal 3 210 4 219 8 15.0 5 0 At min. volume 

V106 6CB6 
1st Pix. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 202 6 225 2 <0.1 1 -7.5 

No 
Signal 5 100 6 112 2 0.9 1 • -0.1 

*Unreliable measuring point. 
Make measurement at T104-B. 

V107 6CB6 
2nd Pix. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 205 6 225 2 <0.1 1 -7.5 

No 
Signal 5 100 6 Ill 2 0.5 1 -0.1 

V108 6CB6 
3rd Pix. I-F 
Amplifier 

",5000 Mu. V. 
Signal 5 140 6 155 2 2.1 

No 
Signal 5 130 6 141 2 1.9 

V109A 12AU7 
Picture 
2d Det. 

15000 Mu. V. 
Signal 1 -21 - 3 0 2 -3.8 

No 
Signal 1 -10 - 3 0 2 -0.4 

V109B 12AU7 
Vert. Sync 
Separator 

15000 Mu. V. 
Signal 6 - 8 0 7 58 

No 
Signal 6 62 - - 8 o 7 -5.6 
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ALIGNMENT DATA 

VOLTAGE CHART 
TI C9 TP2 C IS LIE, 158 Le 1 62 
MIXER MIXER TEST R-F R-F F-A. 
TRANS. GAO 

Tube Tube Operating 
E. Plate E. Screen E. Cathode E. Grid 

:WM> pawl" PLATE 

ca 

,----
v• 

TRAP 

, 0 L2 cw••••• 3 0 

No. Type Function Condition Pin Pin Pin Pin Notes on Measurements 
FOE 
TUNING en, 

&DDT 
R•C LE: L I L 

CNAN 2 CHAN 
No. Volts No. Volts No. Volts No. Volts VI 6all 

oac a 
Am0 

. 
4I.25 MC. 

All, 14- TRAP 
4 
LA. 

Video 15000 Mu. V. AGC • 1 ,t'A i LS9 
CHAN 5 

---.N4- LS 
V110 6CL6 Amplifier 

control set . "‘e 
1.., ,15.75 OK. 

TR•F, CklAN.E, 
e 

Signal 6 82 3-8 180 1 1.1 2-9 —3.4 for normal operation  
\ 

1.F 
1.45 FOk 
TRACKING C>.s .L 6 

No 
Signal 6 73 3-8 99 1 0.9 2-9 —0.4 

AGC control set 
for normal operation 

o • 

• : ' 

• 
C II 

BANDWIDTH 

4,1161 

" ONLY CHAN 7 

 0 `.• ii.3.) © 

VII1A 12AU7 
AGC 
Amplifier 

15000 Mu. V. 
Signal 1 

• 
„...... L 5 3 

:: E 9. enz oz ,-. 1 J1 _.1.4 Al -.4 
42 3 148 2 115 o . CHAN ii Ata 121.7 ‘.., U Le 

R-T, 6Rit 

No 
Signal 1 0 3 125 2 82 

LI THROUGH L1I 0  
INDIVIDUAL CHANNEL 

cu. ADJUSTMENTS 
Ce 05E. , NJEC room L 48 LOO 
ADJUSTMENT ON ,RAN G CHAN. 6 
OTHER SIDE OF v.7 HIKER SUIE R- C PLATE 

VII1B 12AU7 
Hor. Sync 
Separator 

15000 Mu. V. 
Signal 6 267 8 171 7 101 

Figure 6—KRKI1B Tuner Adjustments Figure 8—KRKI1B R-F Oscillator Adjustments 

No 
Signal 6 259 8 118 7 85 

V112A 12AU7 
Sync 
Output 

15000 Mu. V. 
Signal 1 3 0 2 —2.7 

CARRIER GAMER FIX_ CA;RRIER.c  SND.,C•51:11ER 

131 130 L29 T6 
OSE. MIXER R-F AMP 

No 
ANT. 

ADJ. ADJ 1 PLATE ADJ. ' ADJ 

Signal 1 3 0 2 —2.1 CHANNELS 
2104 INCLUSIVE 000 00 0.' 0 0 000 00 

Vertical 15000 Mu. V. Depends 
(VHF) A 0 

V112B 121i1.17 Oscillator Signal 6 76 8 7 —16 
on setting of Vert. 

hold control i L28 ' 127 
1 25: MIXER Ft 126 R.-IFEAMP . 

15 
ANT ...,..., 
ADJ. 

No 
Signal 6 75 8 0 7 —15 

Voltages shown are synced 
pix adjustment 

CHANNELS 
5 AND 6 0:.' (VHF) B 1 0 00 0 ;. 0 0 0 

Figure 9—KRK12 VHF Insert Responses 
0 0 0 0 

V113 6K6GT 
Vertical 
Output 

15000 Mu. V. 
Signal 3 260 4 270 8 15.9 5 —11 

us 1 LZ4 OSC MIXER L 23 R-F AMR DJ. ADJ. PLATE ADJ. 
T4 
ANT. 
ADJ. 

NO 
Signal 3 250 4 260 8 15.5 5 

r 
.. 

—10 

CHANNELS 
7 1010 INCLUSIVE 0 

(egr) c 0 0 :, 0 0 'Tí 0 0 0 ,.• 0 0 0 0 

V114A 6SN7GT 
Horizontal 
Osc. Control 

15000 Mu. V. 
Signal 172 3 —2.2 1 

, 122 L2I 120 
, osc MIXER 

ADJ. ' ADJ. ITF AMP PLATE ADJ. 
13 
ANT 
ADJ. —25 

CHANNELS 
No 

Signal 

II TO 13 INCLUSIVE 00 
(VHF) 0'0 0°;0 o 0 0 0 0 0 

2 160 3 1.5 1 —16 
C12 : C31 I C30 Cal ....... 

Horizontal 15000 Mu. V. 
CISC. MIXER LINK ANT 
ADJ. ADJ. CCUPLIN6 ADJ. ADJ. 

Figure 10—KRK12 UHF Insert Responses V114B 6SN7GT Oscillator Signal 5 180 6 0 4 —74 CHANNELS 
14 TO 52 INCLUSIVE 0 0 0 0 0 0 

No 
(UHF) E 0 0 

Signal 5 178 6 0 4 — C9 
05G. Ce C7 C6 

MIXER , LINK ANT 
ADJ. ADJ. COUPLING AD.L A 

V115 6BQ6GT 
Horizontal 
Output 

15000 Mu. V. 
Signal Cap , 4 180 8 18 5 —17.5 

*High Voltage 
Pulse Present 

CHANNELS 
5110 e,es.usivE r 0 0 0 e0 0 o 0 0 

No 
Signal Cap R 4 175 8 17.5 5 —17 

*High Voltage 
Pulse Present 

OETENT 
TENSION 
ADJ. '..„,,,, 

, ,---, 45 o eA, 

1B3GT H. V. 15000 Mu. V. *High Voltage 
„---_, 

90 ., 
Vw.5..;',.. 

V116 /8016 Rectifier Signal Cap * 2 & 7 14,000 — Pulse Present ! 
  I 4.5.75MC I 4.5.75MC 

_ ___ 

No 
Signal Cap s 2 & 7 13,000 — 

*High Voltage 
Pulse Present VHF 

IRE waF. PiliATE ADJ. UHF VHF 

42.5 ,AG 45.;;er, 

15000 Mu. V. *High 
OSC. 
ADJ. 

MIXER 

AD1 COI.PUNG ADJ. 
API 
ADA 

ANT. 
ADJ. • , ..‘ ‘.‘.".:..›1‘.. Voltage 

L. 7 

ILINII - . 
V117 6W4GT Damper Signal 5 270 3 * Pulse Present 

No *High Voltage 
•„___.11 

Figure 11—T2 and T104 Figure 12—Over-all 
Signal 5 260 3 s Pulse Present J I 

UHF ANT JACK 

o Response with KRK12 I-F Response with KRKI2 

V118 21AP4 Kinescope 
15000 Mu. V. 

Signal Cap 14,000 10 430 11 2 78 At average Brightness 
FINE 4(1 ------..__INITRI2 14 
TUNING / \ CRYSTAL MIXER TRAP 

CHANNEL 
INDICATOR 
Anrrun 

r 
44:7. 

AD.' y a • 71 
o 

No 
UFA 
osc UHF [POPPER 

0 
I-F TRAP 

Signal Cap 13,000 10 415 11 100 2 At average Brightness  APERTURE  

"Nit 

CHANNEL 
INDICATOR 

OSC INJECT 
ADJ. 

‘.._ 
TRANS. 

., 
C16-17 

I-F TRAP P6 
V4 
634 VOLTAGE m I I. lel.(1,M,AEAT I R -4- ----

15000 Mu. V. 

APERTURE 

"Nit 
TP1 T2 

OSC. VOLT 
CONTROL 44: 
4 

CON 7 ROL SWITCH 

r\ 
V119 5U4G Rectifiers Signal 

TEST POINT 
12 ) 

0 11034 

V120 5Y3GT 
4 & 6 — — 2 & 8 285 TRANS. VOLTAGE CON 

No .- is 1 FIL 

Signal 4 & 6 — — 2 & 8 274 

Figure 7—KRKI2 Tuner Adjustments Figure 13—KRK12 Voltage Control Adapter 

@John Y. Rider CHASSIS KCS82, KCS82B, Early 



CHASSIS KCS82, KCS82B, Early 
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CIRCUIT SCHEMATIC DIAGRAM ICCS82 (KCS82B with BRIM Tuner) 
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PRODUCTION CHANGES IN KCS82 AND KCS82B 

The schematic is shown in the latest condition. The notes be-
low tell how early receivers differed from the schematir 
shown above. 
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CHASSIS KCS82, KCS82B, Early 

PARTS 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

TUNER UNIT ASSEMBLIES 503233 3300 ohms, ±- 10%, 1/2 watt ( R4, R11, R12) 
KRK 11B 503247 4700 ohms, -±- 10%, 1/2  watt ( R2) 

Models 21T303, 21T313, 21T314, 21T315, 503410 100,000 ohms, ±- 10%, 1/2 watt ( R1, R5, R6) 

21T316, 21T322, 21T323, 21T324 503447 470,000 ohms, ±- 10%, 1/2 watt ( R8) 
14343 Retainer-Fine tuning shaft retaining ring 

76539 Board-Antenna matching transformer terminal 
board-less coils and less capacitors 

75164 Rod-Actuating plunger rod ( fibre) for fine tun-
ing link 

76531 Board-Terminal board, 5 contact and ground 76548 Screw-#4-40 x 1/4" adjusting screw for coils 
76845 Bracket-Vertical bracket for holding VI tube L6, L7, L8, L9, Lb, Lll 

shield 75176 Screw-#4•40 x 7/16" adjusting screw for coil L5 
76965 Capacitor-Ceramic, variable, for fine tuning- 

plunger type ( C2) 
76549 Screw-#4-40 x '43" adjusting screw for coils Li, 

L2. L3, L4, L46 
71504 Capacitor-Fixed, headed-lead type, 0.68 mint. 76519 Shaft-Channel selector shaft and plate 

±-20%, 500 volts ( C7) 76134 Shaft-Fine tuning shaft and cam 
77151 Capacitor-Tubular, adjustable, steatite, 0.8-3 mmf. 

(C8) 
77147 Shield-Front shield complete with shaft bushing 

and bracket 
75184 Capacitor-Ceramic, adjustable, 0.8-3.8 mmf., corn- 76534 Shield-Tube shield 

plete with adjusting stud ( C9) 76530 Socket-Tube socket, 9 pin, miniature, ceramic, 
76532 Capacitor-Adjustable trimmer, steatite, 1-4 mmf. saddle-mounted 

(C18) 
Capacitors-Ceramic, fixed, non-insulated: 

76336 Socket-Tube socket, 9 pin, miniature, bakelite, 
saddle-mounted 

93056 5 mmf., ±-0.5 mmf., 500 volts DC. Temp coef. 77149 Spacer-Metal spacer for front plate 
= 0 (C26) 75163 Spring-Friction spring (formed) for fine tuning 

70597 8 mint, -±- 1 mmf., 500 volts DC. Temp. coef. Cam 

= 0 ( C29) 30340 Spring-Hairpin spring for fine tuning link 
55326 10 mini., -±- 1 mmf., 500 volts DC. Temp. coef. 75068 Spring-Retaining spring for tube shield 

= - 80 (C3) 77204 Spring-Return spring for fine tuning control 
54207 

76557 

18 mmf., -± 10%, 500 volts DC. Temp. coef. = 0 
(C27) 

22 mint, -± 10%, 500 volts DC. Temp. coef. = 0 

77664 Stator-Antenna stator complete with rotor, coils, 
capacitor and resistor ( S5, C20, L42, L43, L44, 
L45, L54, L55, R13) 

(C19) 77922 Stator-Convertor stator complete with rotor, coils, 
76558 

70935 

22 mmf., ±- 10%, 500 volts DC. Temp. coef. 
=- - 750. Special-copper coated ( C5) 

27 mmf., ±- 10%, 500 volts DC, Temp. coef. = 0 

capacitors, and resistors ( S2, C10, C12, L12, L13, 
L14, L15, L16, L17, L18, L19, L20, L21, L47, L48, 
R4, R5, R6) 

(C25) 77205 Stator-Oscillator stator complete with rotor, coils, 
76739 33 mmf., -±- 10%, 500 volts DC, Temp. coef. = 0 

(C24) 
and capacitors ( Si, C3, C7, Li, L2, L3, L4, L5, L6, 
L7, L8, L9, LIO, L11, L46) 

76527 Capacitor-Mica trimmer, 55-80 mrd. ( C11) 76556 Stator- RF grid stator complete with rotor, capad-
75199 Capacitor-Fixed, ceramic, insulated, 270 mmf. 

-±20%, 500 volts DC, High "K" type ( C12, C14) 
tor, and resistors ( S4, C19, L32, L33, L34, L35, 
L36, L37, L38, L39, L40, L41, L53, .R11, f12) 

75641 

75166 

Capacitor-Fixed, ceramic, insulated, 390 mmf., 
-±10%, 500 volts DC, High "K" type ( C10) 

Capacitor-Ceramic, 1500 mmf. ( stand-off) ( C13, 

76553 Stator- RF plate stator complete with rotor, coils, 
capacitor, and resistor ( S3, C14, L22, L23, L24, 
L25, L26. L27, L28, L29, L30, L31, L50, R7) 

C21, C22, C28, C30) 76561 Strap-Channel # 13 RF grid strap ( L52) 
75610 Capacitor-Fixed, ceramic, insulated, 1500 mmf., 76525 Strip-Coil segment mounting strip-R.H. center 

-±20%, 500 volts DC, High "K" type ( C6) 76526 Strip-Coil segment mounting strip-L.H. lower 
73748 Capacitor-Fixed, ceramic, 1500 mmf., + 100%, 

-0%, 500 volts DC, High "K" disc ( C16. C17, 
C20, C23) 

76544 

76740 

Strip-Coil segment mounting strip-L.H. upper-
less trimmer 

Stud-# 6-32 x 1" adjusting stud for adjustable 
76143 Clip-Tubular clip for mounting stand-off capacitors capacitor C8 
73591 Coil-Antenna matching coil ( 2 req'd) 77152 Terminal-Terminal for mounting adjustable ca-
73477 Coil-Choke coil ( L57) pacitor 
77206 Coil-Filament choke coil ( L56) 76536 Transformer-Antenna matching transformer corn-
76763 Coil-Filament choke coil ( L63, L64) plete ( T2, C24„ C25, C26, C27, L58, L59, L60, 
76562 Coil- RF amplifier coupling coil ( L51) L61, L62, II) 
77153 Coil- RF choke coil ( L66) 77663 Transformer-Convertor transformer complete with 
76537 Coil-Shunt coil complete with adjustable core adjustable core ( T1, R3) 

(L61) 76535 Trap-I.F. trap 
76538 Coil-Shunt coil complete with adjustable core 76542 Trap-I.F. trap ( 41.25 MC) complete with core 

(L62) (L60) 
76529 Coil-Trimmer coil ( 3 turns) with adjustable in- 

ductance core and capacitor stud ( screw adjust- 
76541 Trap-I.F. trap ( 45.75 MC) complete with core 

(L59) 
ment) for r.f. section ( L49, C15) 76540 Trap-F.M. trap complete with adjustable core 

38853 Connector-4 contact female connector-part of (L58) 
antenna matching transformer ( 11) 75190 Washer-Insulating washer ( neoprene) for adjust-

76559 Connector-Oscillator grid connector able capacitor 
76460 Contact-Test point contact 
77202 Core-Adjustable core for fine tuning capacitor TUNER UNIT ASSEMBLIES 
76543 Core-Adjusting core for FM trap KRK12 
76521 
73453 
77203 

Detent-Detent mechanism and fibre shaft 
Form-Coil form for L48, L50, L53 
Link-Link assembly for fine tuning 

Models 21T303U, 21T313U, 21T314U, 21T315U, 
21T316U, 21T322U, 21T323U, 21T324U 

76728 Nut-Speed nut for mounting adjustable trimmer 77580 Ball-Steel ball (. 125" dia.) ( 12 req'd) 
76532 77579 Ball-Steel ball (. 187" dia.) 

Resistors-Fixed, composition: 77575 Bracket-Drive mechanism mounting bracket 
503112 120 ohms, -± 10%, 1/2  watt ( R9) 77589 Bracket-Lamp bracket 
503115 150 ohms, -±- 10%, 1/2  watt ( RI3) 77619 Bracket-VHF input connector and bracket 
503210 1000 ohms, -±- 10%, 1/2  watt ( R7, R14) 76845 Bracket-Vertical bracket for oscillator tube shield 

STOCK 
No. DESCRIPTION 

STOCK 
No, DESCRIPTION 

77591 Cam-Fine tuning cam APPLY TO YOUR RCA DISTRIBUTOR FOR 

77691 Capacitor - Fixed, headed-lead type, .33 mmf., 
±-10%, 500 volts DC ( C33, C35) 

INFORMATION ON UHF COIL 

ASSEMBLY INSERTS 
77669 Capacitor - Fixed, headed-lead type, .82 mmf., 

-1..-10%, 500 volts DC ( C37) 77590 Lever-Actuating lever for fine tuning link 

77690 Capacitor - Fixed, headed-lead type, 1.0 mmf., 77582 Link-Fine tuning link 

-±-10%, 500 volts DC ( C39, C40, C42) 77581 Plate-Front plate and ball race 

77210 Capacitor-Fixed, ceramic, non-insulated, 2 mmf., 
±-0.25 mmf., 500 volts DC. Temp. coef. = 0 

77489 Rectifier-Germanium rectifier Type IN82 ( CR1) 
Resistors-Fixed, composition: 

(C15) 503047 47 ohms, -±- 10%, 1/2 watt ( R16) 

77667 Capacitor--Fixed, ceramic, insulated, comprising 1 503110 100 ohms, -±- 10%, 1/2 watt ( R10, f17) 

section of 2 mmf., and 1 section of 22 mmf., 503112 120 ohms, -±-10%, 1/2 watt ( R2, R9) 

Temp. coef. -.= - 750 ( C12, C13) 503210 1000 ohms, ±- 10%, 1/2 watt ( R13, f14) 

77616 Capacitor-Adjustable, mica, 4-40 mmf. (C16) 503310 10,000 ohms, ±- 10%, 1/2 watt ( R12) 

77688 Capacitor-Fixed, ceramic, non-insulated, 5 mmf., 503322 22,000 ohms, ±- 10%, 1/2 watt ( R1) 

+0.5 mmf., 500 volts DC, Temp. coef. = 0 (C34, 503410 100,000 ohms, -±- 10%, 1/2  watt ( R18, f19) 

C36, C38, C41) 503412 120,000 ohms, Le:10%, 1/2 watt ( R5) 

74182 Capacitor-Fixed, ceramic, non-insulated, 6 mmf., 503427 270,000 ohms, ±- 10%, 1/2  watt ( R4) 

-±0.5 mmi., 500 volts DC. Temp. coef. = 0 (C5) 503447 470,000 ohms, -±- 10%, 1/2 watt ( R8) 

77621 Capacitor-Fixed, ceramic, crystal holder, 22 mmf., 503582 8.2 megohms, -± 10%, 1/2 watt ( R3, f7) 

±-10%, Temp. coef. = - 750 ( C11) 30340 Retainer-Retainer ring for fine tuning actuating 

71924 Capacitor-Fixed, ceramic, non-insulated, 56 mmt, lever stud 

+10%, 500 volts DC. Temp. coef. -= - 750 77592 Ring-Contact ring 

(C10) 77599 Roller-Rotor detent roller and retainer 

77625 Capacitor-Fixed, ceramic, 220 mmf., + 100%, 77574 Rotor-Rotor frame 

-0%, 500 volts DC, High "K" disc ( C18) 77594 Screw-# 8-32 x 1/4 " cup point set screw for indi-

77293 Capacitor-Fixed, ceramic, 470 mmf., + 100%, cator shaft coupling 

-0%, 500 volts DC, High "K" disc ( C43) 77576 Shaft-Channel selector drive shaft complete with 

77624 Capacitor-Fixed, ceramic, 680 mmf., + 100%, two ( 2) gears 

-0%, 500 volts DC, High "K" disc ( C4) 77595 Shaft-Indicator shaft 

77084 Capacitor-Ceramic, feed-thru, 1000 mmf. ( C21, 
C23, C25) 

77611 Shield-Oscillator shield and grounding spring as-
sembly-underside of chassis 

77615 Capacitor-Ceramic, stand-off, 1000 mini. ( C3, C19, 77577 Shield-Top shield 

C24, C26) 76967 Shield-Tube shield for V2 

77252 Capacitor-Fixed, ceramic, 1000 mmf., + 100%, 76534 Shield-Tube shield for V.1, V3 

-0%, 500 volts DC,- High "K" disc ( C14. C20, 
C22, C27) 

77613 Sleeve-Insulating sleeve for fine tuning adjust. 
able core 

73960 Capacitor-Fixed, ceramic, 10,000 mmi., + 1000%, 
-0%, 500 volts DC, High "K" Disc ( C17) 

77274 Socket-Tube socket, 7 pin, miniature, saddle 
mounted, steatite for V2 

77628 Coil-IF trap ( L7) 77608 Socket-Tube socket, 9 pin, miniature, saddle 

77634 Coil-IF neutralizing coil ( L12) mounted, moulded mica for VI, V3, V4 

77629 Coil-Oscillator cathode coil ( L9) 77578 Spring-Formed spring for holding rotor ( on back 

77632 Coil-Oscillator heater coil ( L15) of unit) 

77631 Coil-Oscillator heater coil ( L14) 77584 Spring-Fine tuning link adjusting spring 

77630 Coil-Oscillator plate coil ( L11) 76961 Spring-Retaining spring for oscillator tube shield 

77627 Coil-Peaking coil ( L6, R11 ) 77598 Spring-Rotor detent spring and roller complete 

77695 Coil- RF plate coil ( L8) with mounting bracket 

77633 Connector-Formed grounding connector 77599 Roller-Rotor detent roller and retainerr. 

77623 Connector-UHF antenna input connector ( II) 77587 Stud-Mounting stud for fine tuning link actuating 

77612 Contact-Bracket and spring contact assembly for lever 

grounding rotor-assembled to base 77693 Stud-#6-32 x 21/32" adjusting stud for trimmer 

77618 Contact-Bracket and spring contact assembly for capacitor C9 

grounding rotor--assembled to oscillator shield 77692 Stud-#6-32 x 25/32" adjusting stud for trimmer 

77606 Contact-Contact and support assembly - "L" capacitors C6, C7, C8, C29, C30, C31, C32 

shape-complete with two ( 2) contacts 77694 Stud-# 10-32 x 3/6" adjusting stud for coils L20, 

77622 Contact-Contact and support assembly complete 
with two ( 2) contacts and UHF antenna input 

L21, L22, L23, L24, L25, L26, L27, L28, L29, L30, 
L31 and transformers T3, T4, T5, T6 

connector 77609 Transformer-Mixer I.F. transformer complete with 

77620 Contact-Contact and support assembly complete adjustable cores ( Ti) 

with four (4) contacts and holder for crystal 
rectifier 

77610 Transformer-Primary I.F. link transformer corn-
plete with adjustable cores ( T2. R15) 

77607 Contact--Contact and support assgmbly complete 77626 Trap-IF. trap ( Li. CI, L2, C2) 

with five ( 5) contacts-rear of chassis 77585 Washer-"C" washer for drive and indicator 

77614 Control-Oscillator voltage control ( R6) shafts ( 3 req'd) 

77617 Control - UHF oscillator injection adjustment 
control 

77586 Washer-"C" washer for fine tuning link spring 

77583 Core-Fine tuning core 
CHASSIS ASSEMBLIES 

77593 Coupling-Indicator shaft coupling KCS 82 ( KRK 11B Tuner Unit) 
77596 Ferrule-Ferrule for UHF antenna input cable KCS 82B ( KR12 Tuner Unit) 

Gear-Rotor drive gear-nylon 77588 
77602 Insert-VHF coil assembly insert for channels 2, 3 

or 4 ( Includes C40, C41, C42, L29, L30, L31, T6) 
76456 • Bracket - Channel indicator lamp bracket for 

KCS82 

77603 Insert-VHF coil assembly insert for channels 5 
or 6 ( Includes C37, C38', C39, L26, L27, L28, T5) 

76490 Bracket-Mounting bracket complete with insulator 
for picture control 

77604 Insert-VHF coil assembly insert for channels 7, 8, 71496 Capacitor-Mica trimmer, 5-70 mmf. ( C119) 

9 or 10 ( Includes C35, C36, L23, L24, L25, T4) 33098 Capacitor-Fixed, ceramic, non-insulated, 10 mmf., 

77605 Insert-VHF coil assembly insert for channels 11, 
12 or 13 ( Includes C33, C34, L20, L21, L22, T3) 

+1.0 mmf., 500 volts DC. Temp. coef. = - 750 
(C136) 

John I. Rider 



PARTS (Continued) 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

75217 Capacitor - Mica trimmer, dual 10-160 mmf. 73596 Paper, .031 mid., 1000 volts ( C161) 503239 3900 ohms, -±- 10%, 1/2 watt ( R202) 76981 Transformer -- Sound I.F. transformer complete 
(C174A,C174B) 73553 Paper, .047 mid.. 400 volts ( C124 for KCS82, 513256 5600 ohms, + 10%, 1 watt ( R140) with adjustable core ( T101, C102, C103, R103) 

33380 Capacitor-Fixed, ceramic, non-insulated, 12 ramf., C179) 513268 6800 ohms, ±- 10%, 1 watt ( R150) 77636 Transformer-Vertical output transformer ( T112) 
±-10%, 500 volts DC. Temp. coef. = - 750 73592 Paper, .047 mfd., 600 volts ( C167) 523268 6800 ohms, -±-- 10%, 2 watts ( R211) 77637 Transformer-lst pix I.F. transformer complete 
(C175) 73792 Paper, .068 mfd.. 400 volts ( C165) 503282 8200 ohms, + 10%, 1/2  watt ( R159, R169, R180, with adjustable cores ( T104, C120, RI26) 

39044 Capacitor-Fixed, ceramic, non-insulated, 15 mmf., 73784 Paper, 0.1 mid., 200 volts ( C171) R183) 77638 Transformer-2nd pix I.F. transformer complete 
-±-10%, 500 volts DC, Temp. coef. = - 750 73551 Paper, 0.1 mfd., 400 volts ( C151, C159, C169, 502310 10,000 ohms, -±5%, 1/2 watt ( R107, R108) with adjustable core ( T106) 
(C141) C170, C178) 513310 10.000 ohms, + 10%, 1 watt ( R217) 76433 Transformer-3rd or 4th pix I.F. transformer ( T107, 

73664 Capacitor-Fixed, ceramic, non-insulated, 39 mmf., 73557 Paper, 0.1 mid., 600 volts ( C160, C163, C186) 503312 12,000 ohms, ±- 10%, 1/2  watt ( R111) T108) 
-±-10%, 500 volts DC, Temp. coef. = - 750 73794 Paper, 0.22 mid.. 200 volts ( C125) 503315 15,000 ohms, ±- 10%, 1/2  watt ( R189) 76983 Trap-4.5 MC trap ( Lln C137) 
(C140) 73786 Paper, 0.27 mfd., 200 volts ( C187) 503318 18,000 ohms, + 10%, 1/2 watt ( R157, R172, R204) 77585 WIsher-"C" washer for picture control extension 

76475 Capacitor - Fixed, mica, 68 mmf., 1000 volts 73787 Paper, 0.47 mfd., 200 volts ( C109, C143, C181) 503322 22,000 ohms, + 10%, 1/2  watt ( R162, f166. R171, shaft ( 2 req'd) 
(C177) 77676 Choke-Filter choke ( L117) R201) 

76474 Capacitor-Fixed, mica, 82 mmf., 1000 volts DC 73477 Coil-Choke coil ( L101) 503339 39,000 ohms, -1710%, 1/2  watt ( R106) YOKE AND MAGNET ASSEMBLIES 

39636 

39638 

47617 

76579 

39640 

76476 

73094 

77293 

(C153) 
Capacitor-Fixed, mica, 220 mml., 500 volts DC 
(C154) 

Capacitor-Fixed, mica, 270 mmf., 500 volts DC 
(C139) 

Capacitor - Fixed, ceramic, non-insulated, 270 
mmf., ±-. 10%. 500 volts DC, Temp. coef. = 
-750 ( C113) 

Capacitor-Fixed, mica, 270 mmf., 1000 volts DC 
(C149,C191) 

Capacitor-Fixed, mica, 330 mmf., 500 volts DC 
(C150) 

Capacitor -- Fixed, mica, 330 mmf., 1000 volts 
(C182) 

Capacitor-Fixed, mica, 390 mmf., 1000 volts DC 
(C157) 

Capacitor-Fixed, ceramic, 470 mmf., + 100%, 

76442 

76011 
71526 
77925 
77124 
76640 
76441 

35787 
75474 

76457 
74594 

50367 

Coil-Horizontal linearity coil complete with ad- 
justable core ( L111) 

Coil-Peaking coil ( 36 muh) (L102) 
Coil-Peaking coil ( 250 muh) ( L104) 
Coil-Peaking coil ( 220 muh) ( L107. R146) 
Coil-Peaking coil ( 1000 muh) ( L106, f218) 
Coil- RF choke coil ( 1.5 muh) (L110) 
Coil-Width coil complete with adjustable core 
(L109) 

Connector- Phono input connector ( 1101) 
Connector - Single contact male connector for 
speaker cable ( 2 req'd) 

Connector-2nd anode lead connector 
Connector-2 contact male connector for power 

cord 
Connector-6 contact female connector for yoke 

leads ( 1102) 

502339 
503347 
512347 
502356 
503356 
512356 
503368 
503382 
503410 
513410 
30180 

503412 
503415 
512415 
502418 
503422 
502427 

39.000 ohms, +5%, 1/2  watt ( R147) 
47,000 ohms, + 10%, 1/2  watt ( R136, R149, R165) 
47,000 ohms, +5%, 1 watt ( R206) 
56,000 ohms, +5%, 1/2 watt ( R129. R133) 
56,000 ohms, -±- 10%, 1/2  watt ( R212) 
56,000 ohms, -±-5%, 1 watt ( R182) 
68.000 ohms, + 10%, 1/2  watt ( R151. R199) 
82,000 ohms, -1=10%, 1/2 watt ( R198) 
100,000 ohms, + 10%, 1/2 watt ( R178. R219) 
100,000 ohms, -±- 10%, 1 watt ( R179) 
120,000 ohms, -27.5%, 1/2 watt ( R148) 
120,000 ohms, + 10%, 1/2  watt ( R158) 
150,000 ohms, + 10%, 1/2  watt ( R191, f194) 
150,000 ohms, -±5%, 1 watt ( R203) 
180.000 ohms. -±5%, 1/2 watt ( R125) 
220,000 ohms, + 10%, 1/2  watt ( R190, R192) 
270,000 ohms, -±- 5%, 1/2  watt ( R181) 

77008 

75542 

74956 
76654 

76168 
76141 
71456 

76636 

77697 

Connector-Anode connector complete with con-
tact and eyelet 

Connector-6 contact male connector-part of de. 
flection yoke ( P102) 

Cushion-Rubber cushion for deflection yokd hood 
Hood - Deflection yoke hood - less rubber 

cushions 
Magnet-Focus magnet 
Magnet-Ion trap magnet 
Screw-# 8-32 x 7/16" wing screw for mounting 

deflection yoke 
Stud-Adjusting stud complete with guard for 

focus magnet 
Yoke-Deflection yoke complete with male con-

nector ( L113, L114, L115, L116, C192, R214, 
R215, f216, P102) 

-0%, 500 volts DC, High "K" disc ( C127, 
C128, C129, C130, C131, C133, C135, C195, 
C193 for KCS82) 

76975 
77655 

Control-AGC control ( R154) 
Control-Brightness control, volume control and 
power switch ( R110A. R110B, S102) 

503427 
503433 

270,000 ohms, + 10%, 1/2 watt ( R163, R177) 
330,000 ohms, + 10%, 1/2 watt ( R112, R195, 
R197) 

SPEAKER ASSEMBLIES 

971636-1W 
77672 Capacitor - Fixed, ceramic, dual 470 mmf., 77924 Control-Heiyht control ( R176) 503439 390,000 ohms, + 10%. 1/2 watt ( R155) RL10105 

+100%, - 0%, 500 volts DC, High "K" disc 77639 Control-Horizontal hold control ( R200) 503447 470,000 ohms, + 10%, 1/2  watt ( R113, R153, RMA-274 
(C132A,C132B) 76445 Control-Picture control ( R144) R173, f193. R208) 

77673 Capacitor-Fixed, ceramic, insulated, 470 mml., 77642 Control-Vertical hold control ( R174) 503468 680,000 ohms, + 10%, 1/2 watt ( R160, R167) (For Models 2IT303, 21T303U) 
±-10%, 1500 volts DC, Special H.V. ( C144) 77643 Control--Vertical linearity control ( R186) 503482 820,000 ohms, + 10%, 1/2 watt ( R196, f207) 77000 Speaker-5" P.M. speaker complete with cone and 

39644 Capacitor-Fixed, mica, 470 mmf., 500 volts DC 77647 Coupling-Coupling ( nylon) for picture control 503510 1 megohm, + 10%, 1/2  watt ( R161) voice coil ( 3.2 ohms) 
(C106, C107) 76986 Cover-Back cover for hi-voltage compartment 502511 1.1 megohm, -±-5%, 1/2 watt ( R185) 

76461 Capacitor-Ceramic, 500 mmf., 20,000 volts ( C188) 76985 Cover-Side cover for hi-voltage compartment 503512 1.2 megohm, ±- 10%, 1/2  watt ( R184) SPEAKER ASSEMBLIES 
73960 Capacitor-Fixed, ceramic, 10.000 mmf., + 100%, 

-0%, 500 volts DC, High "K" disc ( C104, C134, 
73600 
76459 

Fuse-0.25 amp., 250 volts ( F101) 
Grommet-Rubber grommet for 2nd anode lead 

503515 
11769 

1.5 megohm, ±- 10%, 1/2 watt ( R175) 
1.8 megohm, +5%, 1/2  watt ( R124) 

971490-3W 971490-3R 

C194, C123 for KCS82) connector 39063 1.8 megohm, -±-5%, 1 watt -(R205) RL105E6 RMA-285 

76991 Capacitor - Fixed, ceramic, dual 10,000 ramf., 76480 Lead-Anode lead complete with eyelet 503522 2.2 megohm, + 10%, 1/2  watt ( R164, f170) RMA-274 
+100%, - 0%, 500 volts DC, High "K" disc 76464 Plate-Hi-voltage plate ( bakelite) complete with 503539 3.9 megohm, + 10%. 1/2  watt ( R137. R152) (For Models 2IT313, 21T313U) 
(C101A,C101B) tube socket and corona ring 503582 8.2 megohm, -± 10%, 1/2  watt ( R122) 

Cone for 75218 Capacitor-Electrolytic, comprising 1 section of 10 76796 Resistor-Wire wound, 5.1 ohms, 1/3 watt (R213) 503610 10 megohm, + 10%, 1/2  watt ( R109) 75024 -Cone and voice coil speakers stamped 
971490-3W mid., 350 volts, I section of 5 mid.. 350 volts and 76639 Resistor-Wire wound, 180 ohms, 2 watts (R210) 77660 Shaft-Extension shaft for picture control 

1 section of 150 mid., 50 volts ( C126A,C126B, 77670 Resistor-Wire wound, 3300 ohms, 7 watts ( R120) 76969 Shield-Hi-voltage shield less side and back 77129 Cone-Cone and voice coil for speakers stamped 
C126C) 77671 Resistor-Wire wound, 3800 ohms, 7 watts ( R121) covers 971490-3R 

77644 Capacitor-Electrolytic, comprising 1 section of 80 77668 Resistor-Wire wound, 4000 ohms, 7 watts ( R117 73584 Shield-Tube shield for V101, V102. V103, V108 75022 Speaker-8" P.M. speaker complete with cone and 

mid., 400 volts and 1 -section of 20 mfd., 400 for KCS82) 76972 Shield-Tube shield for V109 voice coil ( 3.2 ohms) 
volts ( C117A, C117B) 76642 Resistor - Wire wound, 6750 ohms, 10 watts 75718 Socket-Channel indicator lamp socket 

76970 Capacitor-Electrolytic, comprising 1 section of 100 (R142) 74834 Socket-Kinescope socket SPEAKER ASSEMBLIES 

mid., 400 volts, 1 section of 10 mid.. 350 volts 77669 Resistor-Wire wound, 10,000 ohms, 5 watts ( R118 71508 Socket-Tube socket, 6 pin, moulded for V116 971692-1 
and 1 section of 20 mid.. 50 volts ( C116A, 
C116B,C116C) 

for KCS82) 
Resistors-Fixed, composition: 

50367 Socket - Tube socket, 6 pin, moulded, saddle 
mounted for V117 

(For Models 21T314, 21T314U, 21T315, 21T315U, 

Capacitors-Fixed, tubular, oil impregnated: 30789 33 ohms, -..L-5%, 1/2  watt ( R131) 73117 Socket-Tube socket, miniature, 7 pin, wafer for 21T316, 21T316U, 21T322, 21T322U) 
76479 Moulded, .00068 mid., 600 volts ( C184) 503033 33 ohms, :t.-.10%, 1/2  watt ( R139) V101, V102, V103, V104, V106, V107, V108 77777 Speaker-10" P.M. speaker complete with cone 
75643 Paper, .001 mid.. 1000 volts ( C146. C176) 503047 47 ohms -±- 10%, 1/2 watt ( R105, R209) 31251 Socket-Tube socket, octal, wafer for V105, V115, and voice coil ( 3.2 ohms) 
7699e Moulded, .0012 mid., 600 volts ( C185) 34763 68 ohms, -±5%, 1/2  watt ( R128) V119. V120 
77123 Moulded, .0015 mfd., 1000 volts ( C164) 503082 82 ohms, -±- 10%, 1/2  watt ( R101) 50367 Socket - Tube socket, octal, moulded, saddle SPEAKER ASSEMBLIES 
73595 
73599 

Paper, .0022 mid.. 600 volts ( C108. C145, C158) 
Paper, .0027 mid., 600 volts ( C114) 

502118 
503139 

180 ohms, -±- 5%, 1/2 watt ( R134) 
390 ohms, -.± 10%, 1/2  watt ( R187) 77645 

mounted for V113 
Socket-Tube socket, octal, wafer for V114 

92569-12W 

73818 Paper, .0027 mfd., 1600 volts ( C118) 503147 470 ohms, ±- 10%, 1/2  watt (R119 for 1(CS82, 76971 Socket-Tube socket, miniature, 9 pin, wafer for RL111A1 
73796 Paper, .0039 mid., 600 volts ( C147) RI35) V109, V110, VIII, V112 RMA-274 
73920 Paper, .0047 mid.. 600 volts ( C110, C138, C156. 

C162, C168) 
513156 
503168 

560 ohms, -±- 10%, 1 watt (R114) 
680 ohms, -1-.10%, 1/2  watt ( R143) 

77656 
76463 

Switch- Phono-tone control switch ( S101) 
Terminal-Screw type grounding terminal 

(For Models 21T323, 21T3231.1. 21T324, 21T324U) 

73808 Paper, .0082 mfd., 1000 volts ( C155) 503210 1000 ohms, ±-10%, 1/2  watt ( R104, RI16, f127, 76795 Transformer-Hi-voltage transformer ( T115) 75682 Cone-Cone and voice coil 
73561 Paper, .01 mfd., 400 volts ( C111, C115) R130, f132) 76440 Transformer - Horizontal oscillator transformer 76093 Speaker-12" P.M. speaker complete with cone 
73594 Moulded, .01 mid.. 600 volts ( C172, C173, C183) 513210 1000 ohms, -±- 10%, 1 watt ( R102) complete with adjustable core ( T114) and voice coil ( 3.2 ohms) 
73562 Paper, .022 mid., 400 volts ( C180) 523218 1800 ohms, ±- 10%, 2 watts ( R115) 76997 Transformer-Output transformer ( T103) NOTE: If stamping on speaker in instruments does 
73798 Paper, .022 mid., 600 volts ( C166) 503222 2200 ohms, ±- 10%, 1/2  watt ( R145) 7/635 Transformer - Power transformer, 117 volt, 60 not agree with above speaker number, order 
73810 Paper, .022 mfd., 1000 volts ( C142. C189) 523222 2200 ohms. ±- 10%, 2 watts ( R141) cycle ( T113) replacement parts by referring to Model number 
73811 Paper, .027 mid.. 1000 volts ( C190) 503233 3300 ohms, ±-10%, 1/2 watt ( R188) 77112 Transformer-Ratio detector transformer ( T102, of instrument, number stamped on speaker and 
73552 Paper. .033 mid.. 400 volts ( C112. C152) 502239 3900 ohms, -±-5%, 1/2  watt ( R138, R168) C105) full description of part required. 

0 John F. Rider CHASSIS KCS82, KCS82B, Early 



CHASSIS KCS82 KCS82B Earl 

PARTS (Continued) 

PARTS (Continued) 
STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

77791 

MISCELLANEOUS 

Back-Cabinet back complete with terminal board 
and power cord for Models 211303, 211303U 

77781 

315, 211315U, 211322, 211322U, 211323, 211-
323U, 211324, 211324U 

Decal-Brightness, volume, fine tuning controls STOCK STOCK 

77743 

77744 

77792 

76184 
76629 

76697 

Back-Cabinet back complete with power cord for 
Models 211313, 211313U, 211323, 211323U, 
211324, 211324U 

Back-Cabinet back complete with power cord for 
Models 211314, 211314U, 211315, 211315U, 
211322, 211322U 

Back-Cabinet back complete with power cord for 
Models 211316, 211316U 

Board-Antenna terminal board 
Bracket-Hanger bracket for deflection yoke hood 

assembly 
Bracket-Masking panel support bracket ( 2 req'd) 

77782 

77758 

77756 

and channel selector switch function decal for 
blonde mahogany, oak or maple instruments 

Decal-Brightness, volume, fine tuning controls 
and channel selector switch function decal for 
mahogany, walnut or red cherry instruments 

Disc - Polystyrene indicator disc - brown - for 
channel selections for maple instruments for 
models using KRK-12 tuner unit 

Disc - Polystyrene indicator disc - maroon - for 
channel selections for mahogany, walnut or red 
cherry instruments for models using KRK-12 
tuner unit 

No. DESCRIPTION No. DESCRIPTION 

77766 

77765 

77767 

77763 

Marker - UHF channels numbers markers for 
blonde mahogany or oak instruments for models 
using KRK-12 tuner unit 

Marker-UHF channels numbers markers for ma- 
hogany, walnut or red cherry instruments for 
models using KRK-12 tuner unit 

Marker-UHF channel number markers for maple 
instruments for models using KRK-12 tuner unit 

Marker-VHF channel number markers for blonde 

76628 

77712 

77725 

Rod-"L" shape threaded rod for supporting de-
flection yoke hood assembly 

Screw-#6 x Vs" cross recessed pan head self-
tapping screw ( black) for fastening hidden 
controls cover and case to cabinet for mahogany, 
walnut or red cherry instruments 

Screw-#6 x 1/2 " cross recessed pan head self-
tapping screw ( zinc) for fastening hidden con-
trols cover and case to cabinet for blonde ma-

for Models 211314, 211314U, 211315, 211315U, 77757 Disc-Polystyrene indicator disc-sand gray-for mahogany or oak instruments for models using hogany, oak or maple instruments 

211322, 211322U, 211323, 211323U, 211324, channel selections for blonde mahogany or oak KRK-12 tuner unit 75623 Screw- #8-32 x 5/e" trimit head screw for door 

211324U instruments for models using KRK-12 tuner unit 77762 Marker-VHF channel number markers for ma- pull 77797 for Models 211324, 211324U 

77748 Bracket-Mounting bracket for hidden controls 
cover and case assembly 

77700 Escutcheon-Channel marker escutcheon for mod- 
els using KRK-11B tuner unit 

hogany, walnut or red cherry instruments for 
models using KRK-12 tuner unit 

75676 Screw-#8-32 x 3/16" trimit head screw for door 
pull 77795 for Models 211323, 211323U 

76599 Bracket-"U" shaped bracket for deflection yoke 
hood support rods 

72113 Foot-Rubber foot (4 req'd) for Models 211303, 
211303U 

77764 Marker-VHF channel number markers for maple 
instruments for models using KRK-12 tuner unit 

75626 Screw-#8-32 x 11/4 " trimit head screw for door 
pull 77794 for Models 211323, 211323U 

76699 Bumper-Rubber bumper for kinescope ( as req'd) 77745 Glass-Safety glass 77701 Mask-Channel marker escutcheon light mask- 74113 Screw-#8-32 x 1" trimit head screw for door 
71496 Capacitor-Mica trimmer, 5-70 mmf. ( part of an- 77793 Grille-Metal grille for Models 211315, 211315U brown-for mahogany, walnut or red cherry in- pull 77017 for Models 211322, 211322U and for 

tenna cable and F-M trap) for Models using 37396 Grommet-Rubber grommet for speaker mounting struments for models using KRK-11B tuner unit door pull 77796 for Models 211324, 211324U 

KRK-12 Tuner unit. (3 req'd) for Models 211323, 211323U, 211324, 77720 Mask-Channel marker escutcheon light mask- 76632 Screw - #8 x 5/e" hex head wood screw for 
71892 Catch-Bullet catch and strike for Models 211323, 21/324U medium beige-for blonde mahogany or oak in- hanger bracket 

21T323U, 211324, 211324U 74308 Hinge-Door hinge ( 1 set) for Models 211322, struments for models using KRK-11B tuner unit 77754 Shade-Channel  marker escutcheon lamp shade 
73754 Catch-Bullet catch and strike for Models 211322, 211322U, 211323, 211323U, 211324, 211324U 77739 Mask-Channel marker escutcheon light mask- for models using KRK-12 tuner unit 

77755 
211322U 

Clamp-Polystyrene clamp for antenna cable and 
mount for F-M trap for models using KRK-12 
tuner unit 

77709 

77718 

Knob-Brightness control knob-brown-for ma- 
hogany, walnut or red cherry instruments 
(outer) 

Knob-Brightness control knob-medium beige- 

73634 
76177 

f t m t i l ma for pe instruments or  tan-for using models 
KRK-11B tuner unit 

f d S t Nu- pee. nutor speaker mounting screws 
Nut-# 10-32 spoke hood special nut for deflection y 

73643 

76630 

Spring-Channel marker escutcheon spring clip 
for models using KRK-11B tuner unit 

Spring - Formed spring for kinescope masking 
panel 

X3351 Cloth-Grille cloth for oak instruments for 211316, for blonde mahogany or oak instruments ( outer) 
76601 

support rods supp 
Pad-Kinescope edge support pad (4 req'd) 76820 Spring-Formed spring for safety glass retainers 

211316U 77734 Knob-Brightness control knob-tan-for maple 77732 Panel-Kinescope masking panel ( light taupe) 76837 Spring-Retaining spring for knobs 77699, 77709, 
X3349 Cloth-Grille cloth for maple instruments for instruments (outer) for blonde, oak or maple instruments 77718, 77719, 77734, 77735, 77736, 77737, 77738 

Models 211315, 211315U, 211323, 211323U 77708 Knob-Channel selector knob for models using 77731 Panel-Kinescope masking panel (mint green) 72845 Spring-Retaining spring for knobs 77707, 77717, X3350 Cloth-Grille cloth for mahogany instruments for KRK-11B tuner unit ( inner) for mahogany, walnut or red cherry instruments 77733 for 211300 series Models 211313, 211313U, 211314, 211314U, 
211322, 211322U, 211324, 211324U; for 

77751 Knob - Channel selector knob - brown - for 77017 Pull-Door pull for Models 211322, 211322U 30330 Spring-Retaining spring for knob 77710 

75474 

77726 

39153 

walnut 
instruments for Models 211324, 211324U; for red 
cherry instruments for Models 211323, 211323U 

Connector-Single contact male connector-part of 
antenna cable 

Connector-2 contact male connector-part of an- 
tenna KRK-12 

77752 

77753 

mahogany, walnut or red cherry instruments for 
models using KRK-12 tuner unit 

Knob-Channel selector knob-medium beige- 
f h d bl or one mahogany or oak instruments for 

l u KRK-12 modes sing tuner unit 
Knob - Channel selector knob - tan - for maple 

instruments for models using KRK-12 tuner unit 

77794 

77795 

77796 

77797 

Pull - Door pull ( upper) for Models 211323, 
211323U 

Pull - Door pull ( lower) for Models 211323, 
211323U 

Pull - Door pull ( upper) for Models 211324, 
211324U 

Pull - Door pull ( lower) for Models 211324, 

74734 

77006 

77929 

72936 

Spring- Retaining spring for channel markers 

covers 77759, 77760, 77761 
Spring-Retaining spring for deflection yoke hood 

support rod nut 
Spring-Formed spring for fine tuning Knob for 

models using KRK-12 tuner unit 
Stop door for Models 

cable-for models using tuner unit 
Connector-4 contact male connector-part of an- 

tenna cable-for models using KRK-11B tuner 
unit 

77707 Knob - Fine tuning control knob - brown - for 
mahogany, walnut or red cherry instruments for 77746 

211324U 

Retainer-Safety glass retainer for sides ( 2 req'd) 

-Cabinet stop 211322, 211- 

322U, 211323, 211323U, 211324, 211324U 

71457 
77740 

Cord-Power cord and plug 
Cover-Cover and case assembly-brown-for 
hidden controls for mahogany, walnut or red 
cherry instruments 

77717 
models using KRK-11B tuner unit ( outer) 

Knob-Fine tuning control knob-medium beige- 
for blonde mahogany or oak instruments for 
models using KRK-11B tuner unit ( outer) 

77747 
77928 

Retainer-Safety glass retainer for top or bottom 
Retainer-Retainer for channel selector Knob for 
models using KRK-12 tuner unit 

76600 
75500 

Strap-Grounding strap (.005" soft copper) 

Washer-Felt washer for kinescope masking panel 
or back cover screws 

77741 Cover-Cover and case assembly-medium beige 
-for hidden controls for blonde mahogany or 
oak instruments 

77733 Knob-Fine tuning control knob-tan-for maple 
instruments for models using KRK-11B tuner unit 
(outer) 

77742 Cover-Cover and case asembly-tan-f or hidden 77750 Knob-Fine tuning control knob for models using 
controls for maple instruments KRK-12 tuner unit ( outer) APPLY TO YOUR RCA DISTRIBUTOR FOR PRICES OF REPLACEMENT PARTS 

77761 

77759 

Cover-Cover assembly-brown--complete with 
spring for channel markers for maple instru- instru-
ments for models using KRK-12 tuner unit 

Cover--Cover assembly-maroon-complete with 
spring for channel markers for mahogany, wal- 

77699 

77719 

Knob - Picture control knob - brown - for 
mahogany, walnut or red cherry instruments 

Knob knob beige-for -Picture control -medium 
blonde mahogany or oak instruments 

nut or red cherry instruments fór models using 
KRK-12 tuner unit 

77738 Knob-Picture control knob-tan-for maple in-
struments 

77760 Cover - Cover assembly - sand gray - complete 
with spring for channel markers for blonde 
mahogany or oak instruments for models using 

77735 Knob - Tone and phono control switch knob - 
brown-for mahogany, walnut, or red cherry 
instruments 

KRK-12 tuner unit 77736 Knob - Tone and phono control switch knob - 
77770 Cushion-Adhesive cushion ( 1/32" x 13/32" x 

15/16") for safety glass retainers 
medium beige - for blonde mahogany or oak 
instruments 

77749 Cushion-Rubber cushion for safety glass (4 
req'd) 

77737 Knob - Tone and phono control switch knob - 
tan-for maple instruments 

76631 Cushion-Rubber cushion for dust sealing the 
kinescope 

77710 Knob-Volume control and power switch knob 
(inner) 

76698 Cushion-Rubber cushion for masking panel sup- 
port bracket for Models 211314, 211314U, 21T- 

11765 Lamp-Channel marker escutcheon lamp-Mazda 
51 
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MODEL 621CW7 

MODEL 21TW7 

MODEL 21CVV7 

ALIGNMENT PROCEDURE  

NOTE: Test-socket pins are numbered like tube-sockets, i. e. counterclock-

wise from the keyway at the lug side of the socket. 

I. Video I. F. Spot Frequency Alignment  

A. Connect 3 volts bias between pins 1 and 2 of the Test-Socket, with negative 

D. Connect the high side of an AC Voltmeter to the Test-Socket, pin no 4, and the 
low side of the meter to pin no. 1. If necessary, the kinescope lead may be removed. 
E. Control output of the signal generator so that the reading on the AC voltmeter goes 
no higher than 20 volts. 

F. Use the proper alignment tool--an internal male screwdriver for the coil studs, 
and proceed as follows: 

Step 
Number 

Signal Generator 
Frequency Adjust Remarks 

1 25. 7 MC T3-Top Adjust for maximum 
reading of voltmeter 

2 25. 7 MC Ti -Top Same 
3 23. 6 MC T2-Top Same 
4 23. 6 MC Tuner Top Same 

Slug 

II. Intercarrier Sound I. F. Alignment. 

A. Remove the 6AL5 video detector from its socket. Set contrast control at maximum 
clockwise. 
B. Connect the high side of the signal generator, through a condenser, to pin 7 of 
this tube socket. Connect the low side to the chassis. (NOTE: Pins are numbered 
from the lug side of the socket. ) 
C. Connect a DC voltmeter or VTVM to the Test-Socket, the negative lead to pin 1 
and the positive lead to pin 6. 
D. Set the signal generator to 4. 5 MC, unmodulated, and adjust output of generator 
so the DC meter reads no higher than 10 volts. 
E. Use proper alignment tool; one internal male tool for stud; one external male 
tool for K-tran Ratio Detector. 

lead connected to pin 2. 

B. Set tuner on a low band channel which does not have a strong local station. 

Short the antenna input terminal. Set contrast control at maximum clockwise 

position. 
C. Feed the output of an audio-modulated signal generator through a condenser 
to the tuner test point. 

Proceed as follows: 

Step 
Number 

Signal Generator 
Frequency A djust Remarks 

5 

6 

4. 5 MC 

Same 

T4-Top 

T5-Bottom 

Adjust for maximum 
reading of voltmeter 
Same 
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MODELS 21CW7. 21TW7  621CW7, eh. 't  

F. Now disconnect voltmeter from Test-Socket, and replace with a matched pair of 
resistors. (NOTE: These resistors should be around 270K each, and should be con-
nected in series between pins 6 and 1 of the test-socket. ) 
G. Connect the positive lead of the voltmeter to the mid-point of these resistors, and 
the negative lead to pin 7 of the test-socket. 
H. Use 5-volt range of meter, and proceed as follows: 

Step 
Number 

Signal Generator 
Frequency Adjust Remarks 

7 4. 5MC T5-Top Adjust for zero which 
occurs between a max-
imum negative and a 
maximum positive feed-
ing 

III. Tuner Oscillator Alignment. 

(A) Set fine-tuning in mid-position of its range. 
(B) Align all twelve channels with either an " off the air" station or a monoscope mod-
ulated local transmitter. 
(C) Procedure: Tune oscillator screws until 4. 5 MC sound "wiggles" are just visible 
at all vertical edges. 

TOP ene 
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RESISTANCE CHART 

Tube No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

V1 50K o .1 0 30K 30K 100 

V2 1.5M 1.5M 0 0 30K 0 0 

V3 7M 0 .1 0 0 0 500K 

V4 o 0 30K 30K 500K 30K . 1 

V5 1.1M 0 o .1 30K 30K 80 

V6 1.1M 50 .1 0 30K 30K 0 

V7 .8 150 .1 o 30K 30K 0 

V8 . 2 200K .1 0 2K o 5K 

V9 40K 1M 0 . 5 . 5 30K 5K 0-2K 0 

V11 40K 1.5M 3K o o 1.5M 55K 200K .1 

V12 co . 5-3M 0 .1 . 5-3M 0 

V13 300-5K . 1 30K 500M 7M 12K 0 . 2K-5K 

V14 . 1 30K . 5M 20 co 20 . 5M 30K 

V15 400 400 . 1 0 3M 0 3M 

V16 . 2M . 2M 2K .1 . 1 35K 35M 2K 0 

V17 . 5M .1 0 co . 5M co o 40K 

V18 30K co . 5M 30K 30K co . 5M . 5M 

V19 co co co oa co co co co 

CRT V10 400K 30K co Pin 10 = co Pin 11 = 400K 
Pin 12 = 400K 

, 

Resistance values are in ohms. 
K=1 Thousand 
M=1 Million 

Symbol No.  

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-16 
R-17 
R-18 
R-19 
R-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-26 
R-27 
R-28 
R-29 
R-30 
R-31 
R-32 
R-33 
R-34 
R-35 
R-36 
R-37 
R-38 
R-39 
R-40 
R-41 
R-42 
R-43 
R-44 
R-45 
R-46 
R-47 
R-48 
R-49 
R-50 

Part No. 

20T472-32 
20T820-32 
20T101-32 
20T331-32 
20T103-32 
20T470-32 
20T101-32 
20T331-32 
20T101-32 
20T223-32 
20T824-32 
20T151-32 
20T101-32 
20T333-32 
20T101-32 
20T224-32 
20T101-32 
20T472-32 
50T10 
50T10 
20T332-42 
20T822-32 
20T105-32 
20T822-32 
20T182-42 
20T104-42 
20T332-32 
20T332-52 
20T152-42 
20T334-32 
50T16 
20T392-32 
20T822-32 
20T473-32 
20T101-32 
20T473-32 
20T473-42 
20T102-32 
20T153-32 
20T333-32 
20T685-32 
20T474-32 
20T474-32 
20T561-42 
20T471-42 
20T10 
20T155-32 
20T224-32 
20T563-32 
20T272-32 

Description  

4. 7K +10% 1/2w, carbon 
82S2 410% 1/2w, carbon 
100S2-+10% 1/2w, carbon 
33OS2 +10% 1/2w, carbon 
10KS2 +10% 1/2w, carbon 
47S2 + 10% 1/2w, carbon 
100S2-+10% 1/2w, carbon 
3302 + 10% 1/2w, carbon 
1000 + 10% 1/2w, carbon 
22KS2 + 10% 1/2w, carbon 
820KS2-+10% 1/2, carbon 
non -f-io% 1/2w, carbon 
1000 + 10% 1/2w, carbon 
33KS2 + 10% 1/2w, carbon 
100S2 4710% 1/2w, carbon 
220KS2 + 10% 1/2w, carbon 
1002 + 10% 1/2w, carbon 
4.7KSi+10% 1/2w, carbon 
2K 1/2, carbon, Pot. Contrast 
1 Meg. Volume, On-Off 
3. 3K +10% lw, carbon 
8.2KS2 1 0 % 1/2w, carbon 
1 Meg. +10% 1/2w, carbon 
8. 2K +10% 1/2w, carbon 
1.8KS2 + 10% lw, carbon 
100KS2 + 10% lw, carbon 
3.3KS2 +10% 1/2w, carbon 
3.3KS2 -7 1 0 % 2w, carbon 
1. 5K2 +10% lw, carbon 
330KS2 + 10% 1/2w, carbon 
25KS2 172w, carbon pot. , Brightness Control 
3. 9K +10% 1/2w, carbon 
8. 2K +10% 1/2w, carbon 
47KS2 +1.0% 1/2w, c arbon 
100S2 + 10% 1/2w, carbon 
47KS2 + 10% 1/2w, carbon 
47KS2 + 10% lw, carbon 
1KS2 + 10% 1/2w, carbon 
15KS2-+10% 1/2w, carbon 
33KS2 + 10% 1/2w, carbon 
6.8 Meg. +10% 1/2w, carbon 
470KS2 + 103 1/2w, carbon 
470KS2 + 10% 1/2w, carbon 
5600 +1-0% lw, carbon 
4700 + 10% lw, carbon 
2750S2-+10% 10w, wirewound 
1.5 Meg. +10% 1/2w, carbon 
220KS2 +103 1/2w, carbon 
56KS2 +T.-0% 1/2w, carbon 
2.7KS2 + 10% 1/2w, carbon £
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MODELS 21CW7,21TW7,621CW7. Ch. 7 

VOLTAGE CHART 

Tube No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 
, 

V1 -. 5 0 AC 6.3 0 195 80 . 5 

V2 18 10 0 AC 6.3 48 0 0 
, 

V3 -. 8 0 AC 6.3 0 0 0 75 

V4 0 0 210 225 0 240 AC 6.3 17 

V5 -2.8 0 0 AC 6.3 130 130 .25 

V6 -2.8 . 3 AC 6.3 0 135 135 0 

V7 0 2.3 AC 6.3 0 135 135 0 

V8 0 -3.3 AC 6.3 0 5 0 -4.5 

V9 155 -7.2 0 AC 6.3 AC 6.3 120 -4.5 5 0 

V11 86 18 16 0 0 18 -2.5 12 AC 6.3 

V12 155 155 0 AC 6.3 155 -82 0 

V13 36 AC 6.3 240 380 0 36 0 36 

V14 AC 6.3 260 150 -20 0 -20 150 260 

V15 0 0 AC 6.3 0 12 0 -12 

V16 110 -4.2 10 AC 6.3 AC 6.3 210 . 3 10 0 

V17 -28 AC 6.3 0 0 620 0 0 -130 

V18 240 0 540 230 200 0 150 150 

V19 DO NOT MEASURE'.'. 

CRT V10 160 110 540 Pin 10 = 540 Pin 11 = 160 

Pin 12 = 160 

All voltages are with respect to chassis. 
Measurements were made with receiver controls set for normal picture with 
117 volts line voltage. Normal signal applied to antenna terminals. VTVM 
used for all readings. 

Symbol No. 

R-51 
R-52 
R-53 
R-54 
R-55 
R-56 
R-57 
R-58 
R-59 
R-60 
R-61 
R-62 
R-63 
R-64 
R-65 
R-66 
R-67 
R-68 
R-69 
R-70 
R-71 
R-72 
R-73 
R-74 
R-75 
R-76 
R-78 
R-79 
R-80 
R-81 
R-82 
R-83 
R-84 
R-85 
R-86 

CAPACITORS 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 

C-13 

Part No. 

20T392-32 
20T392-32 
20T155-32 
50T13 
20T123-32 
20T474-32 
20T685-32 
50T2 
20T104-32 
50T3 
20T221-32 
20T473-42 
20T184-32 
20T104-32 
20T104-32 
20T391-32 
20T335-32 
20T474-32 
20T392-32 
20T222-32 
20T184-32 
20T182-32 
20T184-32 
50T14 
20T474-32 
20T101-32 
20T123-52 
20T3 
20T561-32 
20T561-32 
20T123-32 
20T474-42 
20T103-32 
20T12 
20T333-32 

Description  

3.91“2 +10% 1/2w, carbon 
3.91M +10% 1/2w, carbon 
1.5 Meg. + 10% 1/2w, carbon 
1 Meg. 1/71w, carbon pot., Vert. Hold 
121(S2 + 10% 1/2w, carbon 
470KS2-+10% 1/2w, carbon 
6.8 Meg. +10% 1/2w, carbon 
2.5 Meg. 1/4w, carbon pot. Vert. Height 
1001(S2 + 10% 1/2w, carbon 
41CS-2 1/2w, carbon, Vert. Linearity 
220S2 +10% 1/2w, carbon 
471(52 lw, 10%, carbon 
180K +10% 1/2w, carbon 
100K 1 0 % 1/2w, carbon 
lOOKS2 + 10% 1/2w, carbon 
390S2 + 170% 1/2w, carbon 
3.3 Meg. + 10% 1/2w, carbon 
4701M +10-% 1/2w, carbon 
3.91M +10% 1/2w, carbon 
2.21M +10% 1/2w, carbon 
1801M + 10% 1/2w, carbon 
1.81M -7 1 0 % 1/2w, carbon 
180KS2 ;10% 1/2w, carbon 
50KS2 174w, carbon pot. , Horiz. Hold 
470K0 +10% 1/2w, carbon 
1002 + 10% 1/2w, carbon 
121(S2 + 10% 2w, carbon 
3.3S2 1/2w, +10%, wirewound 
560S2 +10% 172w, carbon 
560S2 + 10% 1/2w, carbon 
121(0 +10% 1/2w, carbon 
4701M lw 10%, carbon 

101M 1/2w,10%, carbon 
100SZ 10w 10%, w.w. 
33K0 1/2w,10%, carbon 

35T27 2X5000mmf 500V -0% + 100%, ceramic disc 

35T27 2X5000mmf 500V -0% + 100%, ceramic disc 

35T27 2X5000mmf 500V -0% + 100%, ceramic disc 
33T15 0. 25m1 200V, paper 
35T16 5000mmf, 500V -0+100%, ceramic disc 

35T27 2X5000mmf 500V -0% + 100%, ceramic disc 
3.3mmf 500V + 10%, tubular ceramic 

35T32 470mmf 500V + 10%, mica 

35T15 100mmf 500V +10%, tubular ceramic 

©John F. Rider 
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Symbol No. Part No. 

C-14 
C-15 35T27 
C-16 35T23 
C-17 35T24 
C-18 33T6 
C-19 35T4 
C-20 35T14 
C-21 
C-22 35T27 
C-23 
C-24 35T30 
C-25 33T19 
C-26 33T12 
C-27 33T20 
C-28 33T23 
C-29 33T27 
C-30 35T25 
C-31 33T26 
C-32 35T21 
C-33 33T6 
C-34 33T7 
C-35 33T27 
C-36 33T27 
C-37 33T18 
C-38 33T18 
C-39 33T21 
C-40 33T19 
C-41 33T23 
C-42 35T20 
C-43 35T19 
C-44 35T3 
C-45 36T2 
C-46 33T6 
C-47 33T20 
C-48 33T6 
C-49 33T29 
C-50 33T7 
C-51 33T27 
C-52 35T11 
C-53 35T18 
C-54 35T16 
C-55 35T31 
C-56 
C-57 35T27 
C-58 35T33 
C-64 35T23 
C-65 35T19 
C-66 33T19 

Description  

2X5000mmf 500V -0% + 100%, ceramic disc 
10mmf 500V 10%, ceramic tubular 
120mmf 500V + 10%, ceramic tubular 
0. 05mf 600V, paper tubular 
5mmf 500V + 10%, ceramic tubular 
39mmf 500V + 10%, ceramic tubular 

2X5000mmf 500V -0% + 100%, ceramic disc 

1500mmf 500V -0% + 100%, ceramic disc 
0. 005mf 200V, paper tubular 
0. 02mf 600V, paper tubular 
0. 005mf 600V, paper tubular 
0. 05mf 200V, paper tubular 
0. 2mf 600V, paper tubular 
220mf 500V + 10%, ceramic tubular 
0. 002mf 200V, paper tubular 
4700mmf 500V + 10%, mica 
0. 05mf 600V, paper tubular 
O. lmf 600V, paper tubular 
0. 2mf 600V, paper tubular 
0. 2mf 600V, paper tubular 

0. 001mf 600V, paper tubular 
0. 001mf 600V, paper tubular 
0. Olmf 200V, paper tubular 
0. 005mf 200V, paper tubular 
0. 05mf 200V, paper tubular 
3900mmf 500V +5%, silver mica 
330mmf 500V +i0%, mica 
470mmf 500V + 10%, mica 
25-280mmf Trimmer, Drive Control 
0. 05mf 600V, paper tubular 
0. 005mf 600V, paper tubular 
0. 05mf 600V, paper tubular 
0. Olmf 600V, paper tubular 
O. lmf 600V, paper tubular 
0. 2mf 600V, paper tubular 
500mmf 20KV, Hi-voltage, stud terminals 

56mmf 1000V + 10%, mica 
5000mmf 500 V -0% + 100%, ceramic tubular 
180mmf 500V + 10%, ceramic tubular 

2X5000mmf 500V -0% + 100%, ceramic tubular 
lOmmf 2000V 
lOmmf 500V 10%, ceramic tubular 

330mmf 500V 10%, mica 
O. 005mf 200V, paper 

Symbol No.  

ELECTROLYTIC 

Part No. 

CAPACITORS 

C-60A,B,C,D 
C-61A,B,C 
C-62A,B 
C-63 

TRANSFORMERS 

T-1 
T-2 
T-3 
T-4 
T-5 
T-6 
T-7 
T-8 
T-9 
T-10 

INDUCTANCES 

L-1 
L-2 
L-3 
L-4 
L-5 
L-6 
L-7 
L-8 
L-9 
L-11 
L-10 
L-12 
L-13 
L-14 
L-15 
L-16 

Description  

31T10 40-40-4-4mf 450V, electrolytic 
31T12 40-40-8mf 450V, electrolytic 
31T11 100mf 50V; 25mf 50V, electrolytic 
31T15 4mf 100V, tubular electrolytic 

61T3 
61T5 
61T4 
63T12 
63T23 
90T4 
91T4 
91T6 
91T3 
91T5A 

63T18 
63T1 
63T1 
63T1 
60T1 
64T4 
64T4 
64T4 
64T4 
63T20 
63T22 
63T14 
63T16 
63T13 
63T13 
63T15 

80T3 
80T2 

5LT4X 
56T5 

1st Video IF transformer 25. 7MC (blue dot) 
2nd Video IF transformer 23. 6MC (red dot) 
3rd Video IF transformer 25. 7MC(yellow dot) 
Sound take-off coil 4. 5MC 
Ratio detector transformer 4. 5MC 
Power transformer 
Audio output transformer 
Vertical oscillator transformer 
Vertical output transformer 
Horizontal output transformer 

Filter choke 2h 
Filament RF choke 
Filament RF choke 
Filament RF choke 
Horizontal AFC coil 12-42mh 
Horizontal Deflection coil 
Horizontal Deflection coil 
Vertical Deflection coil 
Vertical Deflection coil 
Width coil 0. 15-0. 75mh 
Linearity coil 4-20mh 
Peaking coil red 120mh on 12KS2 1/2w Res 
Peaking coil blue 160mh 
Peaking coil yellow 120mh on 8.2KS.2 1/2w Res 
Peaking coil yellow 120mh on 8.2KSZ 1/2w Res 
Peaking coil green 120mh 

5" Speaker 
10" Speaker 

Standard tuner 
Sarkes tuner 
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MODELS 21CW7 21TW7 621CW7 Ch. 7 
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ALIGNMENT CHART 

CHASSIS MODELS 

The following table lists current models of Douglas Chairside Control 
Television Receivers identifying the Tuner Chassis, Sweep Chassis, and 

picture tube used with each model. 

MODEL TUNER CHASSIS 
MODEL 

*SWEEP CHASSIS 
MODEL 

PICTURE TUBE 
TYPE 

24-100 Mahogony T-100 S-100 24BP4 

24-100 Maple T-100 S-100 24BP4 

24-100 Blonde T-100 S-100 24BP4 

24-200 Mahogony T-100 S-100 24BP4 

24-200 Maple T-100 S-100 24BP4 

24-200 Blonde T-100 S-100 24BP4 

21-100 Mahogony T-100 AS-100 21FP4A 

21-200 Mahogony T-100 AS- 100 21FP4A 

* The only difference between Sweep Chassis models S-100 and AS-100 is 

as follows: 

1. The high-voltage lead on model S-100 is designed for a 24-inch picture 
tube but on model AS-100 it is made for a 21-inch picture tube. 

2. The yoke assembly on model AS-100 has an additional lead which 
grounds the picture tube assembly. 

A • 

INSIDE YOUR 
PICTURE CONSOLE 

e 

STEP 
NO. 

CW SIG. 
GEN. 
FREQ. 
(MC) 

CONNECT 
SIGNAL 
TO 

OUTPUT 
INDICATOR ADJUST PROCEDURE 

SPECIAL CONNECTIONS 
& SETTINGS 

SOUND I-F 8:RATIO DETECTOR 

1 21.6 Cony. grid, 
pin 5 of 6J6. 

VTVM between 
junction of R7, 
C7, C8, C9, & 
pin 7 of V3 & 
ground. 

L2 8z primary 
T2 (bottom). 

Tune for max. 
reading on VTVM. 

Use 10 K resistor in 
series with VTVM lead. 
Signal level should be low 
enough to obtain approx. 
6.0 volts deflection. 

2 21.6 u VTVM between Secondary Tune for zero Repeat tuning of T2 pri-

junction of R7 
81 R8 and junc- 
tion of R10, C10 

T2 (top). meter reading. 
Use same signal 
level as in step 1. 

mary and secondary, 
until reading does not 
vary. 

& C11 (ground 
side of meter) 

3 21.6 

SOUND 

Cony. grid, 
pin 5 of 6J6 

TRAPS, ADJACENT 

VTVM between 
junction of L5 & 
R20 81 ground. 

CHANNEL 

L7 

TRAPS & VIDEO I-F 

Tune for min. 
reading on VTVM. 

Set tuner between chan-
nels; contrast at min; 
keep sig. gen. level low. 

4 21.6 “ ” L11 (top) u u 

5 20.1 u u L9 u " 

6 27.6 ” u L13 (top) u " 

7 25.9 ” 
“ L6 Tune for max. 

reading on VTVM. 

Set tuner between channels; 
contrast at min; adjust sig-
nal level throughout I- F 
alignment, so that a 1.0 
VDC output is maintained 
at the video det. 

If 

8 25.9 “ u L12 (bottom) “ 

9 23.4 “ u L8 
If " 

10 22.5 H u L10 (bottom) u 
" 

11 23.7 u “ L14 u Tune cony. plate coil on 
tuner to 23.7 mc by turning 
slug in, before making 
this adjustment. 

12 23.5 u ” Cony. plate 
coil 

Tune for max. 
reading. 

Cony, plate coil located on 
tuner. 

13 REPEAT STEPS 3 THROUGH 12 UNTIL ADJUSTMENTS DO NOT CHANGE. 

14 10 MC 
sweep 

Cony. grid, 
pin 5 of 6J6. 

High gain scope 
between junction 

Cony. plate 
coil 8t L14 

Set 26.1 MC marker 
at 50% point with 

Use markers to determine 
band pass at 50% points. 

width. of L5 & R20 to I first. Other cony, plate coil. Band pass should be be-

Center ground. coils only if Eliminate tilt with tween 4.1 MC & 3.9 MC 

freq. 
approx. 
25.0 MC 

necessary. 

I 

L14. wide. Adjust other I-F 
coils to obtain proper 
curve only when absolutely 
necessary. 

15 READJUST L7, Lll, L9, AND L13. l'
EL
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VOLTAGE CHART - SWEEP CHASSIS S-100 & AS-100 

Note: Line voltage 117 vac. No signal. Measure-
ments taken with a 20,000 ohms per volt meter. 
Unless otherwise specified, all voltages listed 
are dc. 

*Varies with Brightness Control 
+Varies with Focus Control 
ifIn FM or Phono Position 

FUNCTION 84 TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

V101 Cs V109, Video Ampl 
Id Remote Brightness 
Control, 12AT7 240 1.5 3.5 6.3 vac 6.3 vac 1 05 

035 
-0.7 - - 

V102, Video Ampl, 6CB6 - 2.5 8.3 vac - 190 175 - 

V103, Sync Sep., 6AU6 -0.7 - 6.3 vac - 15 45 - 

V104 & V108, Sync Sep. 
di D-C Rest., 6SN7GT 60 280 110 15 160 25 6.3 vac - 

V105, Horiz. Phase 
Det., 6AL5 5.8 -8 6.3 vac - - - - 

V106, Horiz. M.V., 6SN7GT -0.1 250 10 -4 130 10 6.3vac - 

V107, Horiz. Output, 
6B Q6GT -17 - - 160 -17 -17 6.3vac 13 

V110, Vert. Output, 8S4 - 26 - 6.3 - 25 26 - 480 

V111, Vert. M.V., 6SN7GT - 75 2.5 -40 185 2.5 6.3 vac - 

V113, Damper, 6W4GT - - 520 - 375 - DO NOT 
MEASURE 

V114, Rectifier, 5U4G -0.7 380 - 380 vac -6 380vac -0.4 

V115, Audio Ampl, 6AV6 -0.5 - 6.3 vac - - - 70 

V116, Audio Output, 6V6GT - 230 260 - 145 6.3vac 22 

PIN 10 PIN 11 PIN 12 

V117, C.R.T., 24BP4 280 *110 
035 

- - - +520 350 *135 
0115 

280 

MODELS 21-100,21-200,24-100.24-200 

VOLTAGE CHART - TUNER CHASSIS T-100 

Note: Line voltage 117 vac. No. signal. Measure-
ments taken with a 20,000 ohms per volt meter. 
Unless otherwise specified, all voltages listed 
are dc. 

FUNCTION & TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 

V1, 1st Sound I-F Ampl., 6BA6 - 0 6.3 vac - 130 130 2 

'V2, 2nd Sound I- F Ampl., 6AV6 - 0 6.3 vac - 135 135 0.8 

V3, Sound Det., 6AL5 -0.3 -0.3 6.3 vac - - - -0.5 

V4, Audio Ampl., 12AU7 22 -0.45 - 6.3 vac 6.3 vac 120 - 3.5 

V5, Rectifier, 5Y3 - 180 6.3 vac 210 yac - 210 vac - 180 

V6, 1st Video I-F Ampl., 6BA6 -0.35 - 6.3 vac - 95 100 0.5 

V7, 2nd Video I- F Arnpl., 6CB6 - 0.7 6.3 vac - 100 100 

V8, 3rd Video I- F Ampl., 6CB6 -0.3 0.6 6.3 vac - 65 108 - 

V9, 4th Video I-F Ampl., 6CB6 - 1.5 6.3 vac - 100 115 - 

V10, Video Det. & AGC Det., 6AL5 - -0.5 6.3 vac - - -0.4 

V11, Video Ampl., 12AU7 145 o 1.5 6.3 vac 6.3 vac 115 - 3 
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D. J. ROESCH TV PAGE 12-3 

PRELIMINARY SERVICE INFORMATION 

DOUGLAS CHAIRSIDE CONTROL TELEVISION CHASSIS (MODELS T-100 AND S-100) 
ANTENNA 

R- F 
AMPL. 

GCBS 

R- F TUNER 

 • 

MIXER 

I/2-416 

• 

LOCAL 
08C. 

4 

V 

1ST & 2ND SOUND 
I- F AMPLRS. 
VI V2 
CHAO SAW 

TUNER CHASSIS- TWO 

INTEG-
RATOR 

2ND SYNC 
SEPARATOR 

V1044* 
1/2-6SN7GT 
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V103 
6AU6 
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4— 
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VIII 
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 • 
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 O 
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AUDIO 
OUTPUT 
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VIlS 
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1ST VIDEO CATHODE 
AMPL. FOLLOWER 

VII 
1/2-12AUT I/2-12AUT 

B. 
4  

LOW VOLTAGE 
POWER SUPPLY 

VS 
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• 

HOF112. 

V1011 
6SN7GT 

VERTICAL 
OUTPUT 
V110 
6S4 

4 

V  

• 

SPEAKER 

DEFLECTION YOKE 

3RD VIDEO VIDEO 
AMPL. OUTPUT 
VIOI• V102 
2-I2AT7 IC/34 

D-C 
RESTORER 

V1011•• 
1/1-6SNTGT 

19' 

•V101 & V109 OCCUPY SAME ENVELOPE. 
••VI04 & V108 OCCUPY SAME ENVELOPE. 

I SWEEP CHASSIS - 3100   

HORIZ. 
OUTPUT 
VI07 

6BGNIGT 

HI- VOLTAGE 
POWER SUPPLY 

V112 
IBIGT 

DAMPER 
V113 
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I V114 
MG 

1 

p. 
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LOCATION OF ALIGNMENT ADJUSTMENTS 
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MODELS 21-100.21-200.24-100.24-200 

DETAILED ALIGNMENT INSTRUCTIONS 

FOR TUNER CHASSIS T-100 

INSIDE YOUR CHAIRSIDE 
END-TABLE 

This procedure describes detailed Alignment Instructions 
for the sound i-f amplifier stages and the stagger-tuned 
video i-f amplifier stages. The following discussion 
also includes recommended methods and equipment to 
be used and precautions to be observed during the 
alignment procedure. The Alignment Chart on page s 
offers a ready reference alignment guide, to be followed 
after studying these more detailed Alignment Instructions. 

In order to obtain satisfactory results it is recom-
mended that alignment be performed on a metal-topped 
bench with a good common ground connection between 
all instruments and equipment. All leads should be as 
short as is practicable, particularly in the input and 
output circuits. Allow about fifteen minutes for the test 
equipment and receiver to warm-up before beginning the 
alignment. The input and output connections should 
be made through isolation circuits. Composition re-
sistors (1/2-watt), and disc-type ceramic capacitors 
should be used in the isolation networks, so that a 

minimum amount of external inductance is added to the 
tuned circuits being adjusted. 

, The following equipment will be required in order to 
properly align the sound and video i-f stages: 

1. An accurate cw signal generator (marker generator) 
covering the following frequencies: 

20.1 mc 
21.6 mc (Sound I- F) 
22.1 mc 
26.1 mc (Video I- F) 
27.6 mc 

© John F. Rider 

The cw signal generator must have an attenuation con-
trol which will vary the output signal level. 

2. A sweep-frequency generator with a sweep center-
frequency of approximately 25.0 mc and a 10-mc sweep-
width. 

3. A cathode-ray oscilloscope with at least a moder-
ately high vertical gain. It should have an external 
sweep input or internal sweep-frequency equal to the 
sweep generator sweep-frequency and capable of phase 
control. 

4. A d-c voltmeter with sensitivity of 20,000 ohms-
per-volt, or higher, and voltage scale ranges which 
include approximately 10 volts and 3 volts (full-scale 
deflection). A VTVM with zero-center scale adjust-
ment is an ideal type. 

5. A 0.005 mfd cw signal generator isolating capacitor. 

6. A 10-K, 1/2-watt composition resistor and a 0.001 
mfd r-f filter capacitor for the detection- isolation 
network. 

Before alignment is begun, turn the tuner to an off-
channel position by turning the channel-selector shaft 
so that the detent roller rests on one of the high points 
of the drum disc. 

ORDER OF ALIGNMENT 

1. Sound I- F and Ratio Detector Primary. 
2. Ratio Detector secondary. 
3. 21.6-mc Traps. 
4. 20.1-mc Trap. 

5. 27.6-mc Trap. 
6. 25.9-mc 4th Video I-F Coil. 
7. 25.9-mc 1st Video I- F Plate Coil. 
8. 23.4-mc 3rd Video I- F Coil. 
9. 22.5-mc 2nd Video I- F Coil. 
10. 23.7-mc 1st Video I- F Grid Coil. 
11. 23.5-mc Converter- Plate Coil. 

Since there is a slight amount of interaction between 
stages, it is strongly recommended that the alignment 
procedure be followed exactly as outlined here. Steps 
13 and 15, of the Alignment Chart on page I, must be 
performed with special care. 

NOTE 

It is NOT necessary to connect either Sweep 
Chassis S-100 or AS- 100 to the Tuner Chassis 
while performing this alignment procedure. 

SOUND I-F ALIGNMENT 

1. Connect the "hot" lead of the cw signal generator 
to the converter grid, pin 5, of the 6J6 in r-f tuner 
through a 0.005 mfd isolating capacitor. Tune the gen-
erator frequency to 21.6 mc, unmodulated. If the gen-
erator does not have a low- impedance output, it is 
suggested that a 1/2- watt composition resistor, of 
about 75 ohms resistance, be shunted across its output 
terminals. Connect the negative voltmeter lead in 
series with a 10-K isolating resistor to pin 7 of V3 
(sound detector, 6AL5). It is important that the 10-K 
isolating resistor be at the very end of the meter lead 
to avoid regeneration. Connect the positive voltmeter 
lead to ground. 

2. Adjust the primary (bottom) of T2, and 1.2 to obtain 
maximum voltmeter readings. The maximum voltage 
reading should be held at about 6.0 to 6.5 volts by de-
creasing the generator output while tuning the coils to 
resonance. 

With the generator connected as in the preceding step 
and the input at the same level that produced 6.0 to 6.5 
volts in the preceding step connect the voltmeter between 
the junction of R7 and R8 and R10, C10 and C11; polarity 
will depend upon which side of resonance the secondey 
winding of T2 is tuned. If a VTVM is being used, set the 
zero-voltage point up scale so that both plus and minus 
readings may be observed without changing the polarity 
selector switch on the VTVM. Start with one of the higher 
scales of the meter and decrease the scale setting as 
the null point is obtained. 

3. Tune the secondary (top) of T2 for a zero reading 
on the voltmeter. Do not change the generator output 
level from that which produced the 6.0 to 6.5 volts in 
the first step. Repeat tuning of T2 primary and secon-
dary until adjustments do not change. 

TUNING TRAPS 

1. Connect the "hot" lead of the cw signal generator 
to the converter grid, pin 5, of the 636 in the r-f tuner 
through a 0.005 mfd isolating capacitor. Another method 
of coupling is to pull the 616 tube shield up on the tube 
until it is not grounded. Clip the "hot" lead of the gen-
erator directly to the tube shield. The tube shield and 

tube electrodes form a capacitor which couples the 
signal to the mixer grid. A much higher level of gen-

erator output will be required if the latter method is 
utilized. 

2. Connect the negative lead of the voltmeter to pin 7 
of V10 (video detector, 6AL5), using the 10-K isolating 
resistor at the end of the lead. Connect the positive 
voltmeter lead to ground. 

3. Turn the contrast control to its minimum position 
(extreme counterclockwise) for the remainder of the 
alignment procedure. 

4. Tune the traps by setting the trap frequency on the 
cw generator and adjusting each trap slug for a mini-
mum voltmeter reading. The order of tuning the traps 
is given in steps 3 through 7 in the Alignment Chart on 
page I. 

VIDEO I-F COILS  

1. Instruments and set-up remain the same as for 
trap alignment during the first part of the procedure. 
For final adjustment the sweep-frequency generator 
is also used and the voltmeter is replaced by an oscil-
loscope. 

2. Tune each i-f coil by setting the coil frequency on 
the cw signal generator and adjusting the coil for a 
maximum voltmeter reading in each case. The cw 
signal generator output must be attenuated so that the 
d-c output voltage of the video détector (indicated on 
the voltmeter), remains at 1-volt as the i-f coils are 
tuned. The order of tuning is from the last i-f stage 
toward the tuner. (See steps 8 through 12, page I.) 
Before tuning the grid coil of the 1st i-f stage, tem-
porarily tune the converter plate coil for a minimum 
voltmeter reading at 23.7 mc. After the 1st video i-f 
grid coil has been tuned, tune the converter plate coil 
to 23.5 mc and repeat the trap and i-f alignment pro-
cedure until no additional change in adjustment is nec-
essary. 

3. When no further change takes place, replace the 
voltmeter with the oscilloscope and replace the cw signal 
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generator with the sweep-frequency generator. Use the 
same isolating capacitor and input connection to the 
converter grid. Loosely clip or connect the cw signal 
generator "hot" lead to the unshielded insulated end of 
the sweep-frequency generator "hot" lead. This will 
afford a small amount of capacitive coupling. If the cw 
and sweep-frequency generators are both part of the 
same instrument it will only be necessary to switch 
on the sweep-frequency generator in order to continue 
the procedure. Tune the sweep-frequency generator 
to a center frequency of approximately 25 mc. Use a 
sweep width of 10 mc, so that the base of both response 
curve shirts is well within the ends of the oscilloscope 
trace. Check the over-all bandwidth, position of the 
video carrier, dip in bandpass, and trappage by using 
the marker pip to locate frequency points on the response 
curve. (defer to the accompanying curve.) Tune the 
cw signal generator to 26.1 mc. The marker pip should 
appear at approximately the 501 point on the curve skirt. 
Adjust the 1st i-f grid coil (L14) to eliminate any tilt 
of the response curve and adjust the converter- plate 
coil to set the picture carrier at the 501 response point. 

4. It should not be necessary to readjust the other 
video i-f coils. Once the picture carrier has been 
correctly positioned, tune the cw signal generator so 
that the marker pip moves to the 501 response point 
on the opposite skirt. Note the frequency calibration 
of the cw signal generator dial and subtract this value 
from 26.1 mc. The difference should be betweeh 3.9 
and 4.1 mc. If the bandpass does not lie within these 
limits, touch up the other i-f coils until correct curve 
is obtained. If other coils than the converter plate 
coil and the 1st i-f grid coil (L14) have to be readjusted 
to obtain the correct bandpass it will be necessary to 
go back and realign the traps. 

ADJUSTMENT OF CONTROLS ON 

SWEEP CHASSIS S-100 & AS-100 
The controls on Sweep Chassis S-100 and AS- 100 have 
been carefully adjusted at the factory. These adjustments 
should be checked in the customer's home by the dealer 
or his service representative at the time of installation 
or during a service call. Once adjusted correctly, these 
controls need not be changed over long periods of time 
or unless a specific service problem developes. The 
location of the controls is clearly marked on the front 
flange of the chassis below each control. The ion-trap 
magnet and centering magnet are located on the neck of 
the picture tube. The horizontal linearity control is 
located in the high-voltage cage and is accessable from 
the rear of the chassis. 

ION-TRAP MAGNET 

The effects produced by the orientation of the focus 
control, ion- trap magnet, and centering magnet are 
slightly interacting. Consequently one or two com-
pensating adjustments of each control may be neces-
sary to obtain optimum results. Set the brightness 
and contrast controls to about mid-range, NEVER at 
their maximum settings! Move the ion-trap magnet 
over the "flags" of the picture tube first anode. Rotate 
the ion-trap magnet on the picture tube neck until light 
appears on the screen. After the initial light has been 
obtained, move the ion-trap magnet back and forth 
and rotate it until you obtain the brightest possible 
picture raster. 

Final adjustment of ion-trap magnet must be 
made after the centering magnet has been 
properly adjusted. 

FOCUS 

The picture tube in these chassis type uses electrostatic 
focusing. In addition to the usual Timber of electrodes, 
the picture tube employs a focusing electrode very 
similar to that used by most cathode-ray tubes used 
in oscilloscopes. This additional focusing electrode is 
connected to pin six. The tube is designed for optimum 
focus at some fixed potential relative to its cathode, 
the value depending chiefly on the tube type, but there 
is a very slight variation of focus with several hundred 
volts change in focus potential. The focus control in 
these chassis types is a 2-megolim potentiometer con-
nected between the B-boost voltage (approximately 
600 volts) and ground. The arm of the potentiometer 
is connected to pin 6 of the picture tube. 

With a picture on the cathode-ray tube screen, turn the 
focus control until the sharpest picture is obtained at 
the center of the picture tube. 

BRIGHTNESS ADJUSTMENT 

The brightness control sets the average background 
illumination of the picture. 

1. Be sure the band switch on the tuner is in the TV 
position. 

2. Temporarily turn the contrast control to its min-
imum setting (extreme counterclockwise). 

3. Turn the brightness control so that a minimum 
usable picture is visible on the screen. 

This setting produces a picture with average back-
ground characteristics at about half- contrast setting. 
For individual tastes that vary from this recommendation, 
the brightness control may be set so the picture is most 
pleasing to the customer. 

HORIZONTAL DRIVE 

Turn the horizontal-drive control counterclockwise 
until a drive bar (thin, light vertical line) appears near 
the center of the raster. Turn the control clockwise 
until the drive bar just disappears. If no drive bar is 
obtained, set control at maximum counterclockwise 
position. 

HORIZONTAL HOLD 

The horizontal-f requency control, L103, is a coarse 
frequency adjustment relative to the horizontal-hold 

control. Set the horizontal-hold control at mid-range 
and turn the horizontal-frequency control until vertical 
lines appearing near the top portion of the picture ap-
pear to be straight (no "hook"). At this setting the 
picture should either hold syncronization at either end 
of the hold control setting, or appear with an equal 
number of diagonal bars at either end of the hold control 
setting after the channel selector is switched off channel 
and returned to the same channel. 

HORIZONTAL WIDTH  

Adjust the picture width by turning the width control, 
L109. Clockwise rotation of control increases the 
width. Counterclockwise rotation produces a decrease 
in width. 

NOTE 

When adjusting the width, remember to take 
the line voltage into account. If the line voltage 
differs by more than several volts from the 
value usually existing when and/or where the 
receiver is to be operated, make allowance for 
the voltage difference when adjusting the width. 
Remember, the width increases for higher line 
voltages. It is usually best to adjust for a 
slightly wider raster, which will automatically 
compensate for reductions in line voltage and 
component aging. 

HORIZONTAL LINEARITY 

Turn the horizontal- linearity control, L106, for best 
horizontal linearity as determined with a test pattern. 
It may be necessary to re- set the horizontal-drive 
and horizontal-hold controls after the linearity adjust-
ment has been made. 

VERTICAL HOLD 

The vertical-hold control has a hold-in range over which 
the picture will stay in vertical sync. Turn the control 
so the picture is brought up just into synchronization 
from a doWnward moving picture. 

VERTICAL HEIGHT & VERTICAL LINEARITY 

The vertical height and linearity controls operate to-
gether to adjust the vertical height and proportion the 
picture. The height control effects the height of the 
entire picture but not in a linear manner. When the 
height control is turned the bottom portion of the picture 
is expanded at a greater rate than the top portion, and 
the center of the picture tends to move toward the top 
of the tube. 

Turn the height control counterclockwise to increase 
the height of the picture and clockwise to decrease 
picture height. 

The vertical-linearity control affects the upper portion 
of the picture and compensates for non-linearity created 
by changes made by the height control. 

Turn the vertical-linearity control clockwise to expand 
the upper portion of the picture and counterclockwise 
to compress the upper portion of the picture. 

The height of the picture is effected by line voltage 
fluctuations in much the same manner as the width of 
the picture as previously described. Consequently, it 
is wise to adjust the picture for slightly greater height 
and width (approximately one inch) to compensate for 
possible "shrinkage" due to line voltage variations 
or tube and component aging. 

CENTERING  

It is best to adjust the picture linearity and size using 
a test pattern, before centering the picture. If picture 
tilt exists, temporarily loosen the screw at the top of 
the deflection yoke and rotate the yoke until the tilt is 
eliminated. Make certain the deflection yoke is seated 
as far forward on the picture tube neck as possible. 

Bear in mind that picture non-linearity and poor centering 
are not always due to misadjustment in the receiver. 
Occasionally the fault originates at the transmitter. 
It is advisable to look at as many test patterns as are 
available when making receiver adjustments, and com-
promise the adjustment if necessary. 

Raster centering is accomplished by adjusting two 
permanent-magnet rings that are part of a centering 
assembly which is placed on the neck of the picture 
tube just behind the yoke. The centering assembly 
should be positioned as near as possible to the deflec-
tion yoke. The effects produced by the two magnets 
are interacting, and it will be necessary to rotate both 
to obtain correct centering in most instances. 

Never attempt to center the picture by mis-
adjusting the ion-trap magnet. After the picture 
has been properly centered the ion-trap magnet 
should be readjusted as previously prescribed. 

4.5-MC TRAP ALIGNMENT 

Detune the picture, by means of the fine-tuning control 
on the tuner chassis, until slight sound bars are present 
in the picture. Under this condition the horizontal 
sweep lines will have an appearence of tweed cloth. 
This tweed effect is the 4.5-mc beat between the video 
and sound carriers. 

With the 4.5-mc trap, L108, slug all the way out, tune 
the slug in until the 4.5-mc beat just disappears or is 
noticeably reduced. 
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MODELS 21-100 21-200 24-100 24-200 

PARTS LIST 

SWEEP CHASSIS S-100 & AS-100 
NOTE: Unless otherwise specified: all resistors are rated at 1/2 W, and are composition type; 

all values of resistance are in ohms; all values of capacitance are in micromicrofarads. 
K equals 1,000. Meg equals 1,000,000. 

Ref. 
Symbol Part No. Value 

Tol 
(11) 

Rating 
& Type 

R101 4702 150 10 10 W. 
Wire Wound 

R102 •17J3 500 10 10 W, 
Wire Wound 

11103 RC40AE822K 8200 10 2 W 

R104 RC20AE102M 1 K 20 
R105 RC20AE104K 100 K 10 
R106 RC20AE106M 10 Meg 20 

R107 '.R108 
Not Used 

R109 
R110 RC20AE224K 220 K 10 
R111 RC20AE474K 470 K 10 
R112 RC30AE271K 270 10 1 W 

R113 4704 1900 10 5 W, 
Wire Wound 

R114 Not Used 
R115 RC2UAE391K 390 10 
R116 RC3UAE182K 1.8 K 10 1 W 
R117 RC20AE474K 470 K 10 
R118 RC20AE151K 150 10 
R119 RC20AE2721 2.7 K 5 
11120 RC20AE3021 3 K 5 
11121 RC20AE153K 15 K 10 
R122 RC20AE475M 4.7 Meg 20 
R123 RC20AE474K 470 K 10 
R124 RC20AE334K 330 K 10 
R125 RC20AE823K 82 K 10 
R126 RC20AE223K 22 K 10 
11127 RC20AE331K 330 10 
11128 RC20AE182J 1.8 K 5 
R129 RC20AE182K 1.8 K 10 
R130 RC2UAE222K 2.2 K 10 
R131 RC2OAE222J 2.2 K 5 
R132 RC20AE104K 100 X 10 
R133 RC20AE104K 100 K 10 
11134 RC20AE474M 470 K 20 
R135 RC2UAE155M 1.5 Meg 20 
R136 RC2JAE822K 8.2 K 10 
R137 RC30AE153K 15 K 10 1 W 
R138 RC20AE184K 180 K 10 
11139 RC20AE2221 2.2 K 5 
11140 RC20AE473K 47 K 10 
111411 
111421 See Controls 
11143 RC20AE474K 470 K 10 
R144 RC2OAE123K 12 K 10 
11145 RC20AE101K 100 10 
R146 RC40AE121K 120 10 2 W 
R147 RC20AE101K 100 10 
R148 RC40AE822K 8200 10 2 W 
R149 Not Used 

Ref. 
Symbol Part No. Value 

Toi 
(4) 

Rating 
& Type 

R150 RC20AE1Ü2M 1 K 20 
11151 RC40AE270K 27 10 2 W 
11152 RC20AE1u5K 1 Meg 10 
R153 RC20AE1051e. 1 Meg 10 
R154 RC2uAE104K 100 K 10 
R155 RC2UAE104K 100 K 10 
R156 RC2uAE103K 1J K 10 
R157 RC20AE224K 220 K 10 
R158 See Controls 
R159 RC20AE124K 120 K 10 
11160 RC20AE561K 560 10 
R161 RC20AE561K 560 10 
11162 RC20AE475M 4.7 Meg 20 
R163 RC2UAE102K 1 K 1 u 
R164 RC30AE184K 180 K 10 1 W 
11165 RC30AE684K 680 K 10 1 W 
11166 RC2UAE125K 1.2 Meg 10 
11167 See Controls 
R168 RC20AE562K 5.6 K 10 
R169 See Controls 
R170 RC30AE102K 1 K 10 1 W 
R171 See Controls 
R172 
R173) Part of 
11174 Part No. 9513 
R175 RC20AE104K 100 K 10 
11176 RC20AE563K 56 K 10 
R177 RC40AE270K 27 10 2 W 
R178 RC2UAE474M 470 K 20 
R179 RC20AE224M 220 K 20 
R180 RC30AE152K 1.5 K 10 1 W 
R181 See Controls 
R182 4501 3.9 10 
R183 RC20AE225K 2.2 Meg 10 
R184 RC20AE474M 470 K 20 
C101 4101-6103M .01 Mfd 20 600 V, Molded 
C1U2 4101-6103M .01 Mfd 20 600 V, Molded 

C103 '.C104 
See 

C105 Electrolytics 
C106' 
C107 4001 .005 Mid HI- K- Ceramic 
C1U8 4101-6103M .01 Mid 20 600 V, Molded 
C109 4005 1500 HI- K Ceramic 
C1101 See 
C1111 Electrolytic , 
C112 4101-6472M .0047 Mid 20 600 V, Molded 
C113 See 

Electrolytics 
C114 4101-6393K .039 Mfd 10 600 V, Molded 
C115 4101-2104M .1 Mfd 20 200 V, Molded 
C116 4101-4104M .1 Mfd 20 400 V, Molded 
C117 4101-4222K .0022 Mid_ 10 400 V, Molded 

Ref. 
Symbol Part No. Value 

Toi 
(4) 

Rating 
& Type 

C118 CC25SL221M 220 20 G P Ceramic 

C119 4101-6102K .001 Mfd 10 600 V, Molded 

C120 4101-6102K .001 Mfd 10 600 V, Molded 

C121 4001 .005 Mfd HI-K Ceramic 

C122 4101-2473K .047 Mfd 10 200 V, Molded 

C123 4101-6104M .1 Mfd 20 600 V, Molded 

C124 4004 3900 10 500 V, 
Silver Mica 

C125 4008 470 10 500 V, 
Silver Mica 

C126 4101-6102K .001 Mfd 10 600 V, Molded 

C127 4101-6472K .0047 Mfd 10 600 V, Molded 

C128 4007 390 10 500 V, 
Silver Mica 

C129 4101-2474K .47 Mid 10 200 V, Molded 

C130 4101-4222K .0022 Mfd 10 400 V, Molded 

C131 4101-6104M .1 Mid 20 600 V, Molded 

C132 4101-6473M .047 Mfd 20 600 V, Molded 

C133 4002 500 20 K V, 
Ceramic 

C134 4101-6333K .033 Mfd 10 600 V, Molded 

C135 4101-6472M .0047 Mfd 20 600 V, Molded 

C136 4101-4224M .22 Mfd 20 400 V, Molded 

C137 4006 56 20 1500V, Ceramic 

ELECTROLYTICS 

Ref. 
Symbol Part No. Value Rating 

C103) 
C104 
C106 
C105) 
C111 
C110 
C113 
C148) 
C152 
C153 

4201 

4202 

4208 

4209 

40 Mf d 
80 Mid ( 20 Mfd 

( 40 Mfd 
20 Mfd 
25 Mfd 
500 Mfd 

(50 
20 
20 

450 V 
450 V 
450 V 
450 V 
450 V 
25 V 
6 V 

50 V 
450 V 
450 V 

CONTROLS 

Ref. 
Symbol Part No. Value Description 

R141 4803-6 50 K Horiz Hold 

R142 4803-1 25 K Horiz Drive 

R158 4803-5 500 K Brightness 

R169 4803-4 2 Meg Height 

R171 4803-2 3 K Vert Linearity 

R181 4803-4 2 Meg Focus 

R167 4803-7 1 Meg Vert Hold 

TRANSFORMERS 

Ref. 
Symbol Part No. Description 

T101 
T102 
T103 
T104 

5002 
5101 
5102 
5103 

Transformer - Power 
Transformer - Vert Output 
Transformer - Audio Output 
Transformer - Horiz Output 

Ref. 
Symbol Part No. Value 

Toi 

(±%) 

Rating 
& Type 

' 
C138 4101-6104M .1 Mfd 20 600 V, Molded 

C139 4101-2104M .1 Mfd 20 200 V, Molded 

C140 4101-4223M .022 Mfd 20 400 V, Molded 

C141 4001 .005 Mfd HI-K Ceramic 

C142 4101-6472M .0047 Mfd 20 600 V, Molded 

C143 4101-2104M .1 Mfd 20 200 V, Molded 

C144 4101-2473K .047 Mfd 10 200V, Molded 

C145 4004 .0039 Mfd 10 600 V, 
Silver Mica 

C146 4101-6104K .1 Mfd 10 600 V, Molded 

C147 4101-6104M .1 Mfd 20 600 V, Molded 

C148 See Electro-
lytics 

C149 'C150 
Part of Item 

C151 9513 
C152\ 
C1531 

See Electro-
lytics 

C154 4101-2224M .22 Mfd 20 200 V, Molded 

C155 4101-2224M .22 Mfd 20 200 V, Molded 

C156 4101-6473M .047 Mfd 20 600 V, Molded 

C157 4101-6472M .0047 Mfd 20 600 V, Molded 

C158 Not Used 
C159 4101-6104M .1 Mfd 20 600 V, Molded 

COILS 

Ref. 
Symbol Part No. Description 

L101 5205 Coil - Peaking - 90 Microhenry 

L102 5212 Coil - Peaking - 450 Microhenry 
L103 5208 Coil - Horiz Frequency 

L104\ 

L105/ 5211 Deflection Yoke 

L106 5210 Coil - Linearity 

L107 5206 Coil - Peaking - 300 Microhenry 

L108 5215 Coil - 4.5 MC Trap 

L109 5209 Coil - Width 

MISCELLANEOUS 

F101 9508 Fuse - 3 AG, 150 MA, Slo-Blo 

F102 9509 Fuse - 3 AG, 3 AMP, Slo-Blo 

9512 Relay 

11172 

R173 
11174 9513 Integrator 

C149 
C150 

C151 

6101 Socket - Yoke & Control Cable 

M101 9511 Ion Trap - 36 Gauss 

M102 9510 Centering Magnet 

9001 Speaker 
6107 Kinescope Socket and Leads 
3106 High Voltage Anode Lead (S-100 

Chassis Only) 
6202 Plug - Anode Connector with 

Lead (AS- 100 Chassis Only) 

© John F. Rider 



TUBES 

Ref. 
Symbol Part No. Description 

V101** 12AT7 Video Amp 
V102 6CB6 Video Output 
V103 6AU6 1st Sync. Separator 
V104* 1/2 6SN7GT 2nd Sync. Separator 
V105 6AL5 Horiz Phase Detector 
V106 6SN7 GT Horiz M. V. 
V107 6BQ6GT Horiz Output 
V108* 1/2 6SN7GT D.C. Restorer 
V109** 1/2 12AT7 Remote Brightness Control 
V110 6S4 Vert Output 
V111 6SN7GT Vert M. V. 
V112 1B3GT High Voltage Rectifier 

TUBES ( Cont) 

Ref. 
Symbol Part No. Description 

V113 
V114 
V115 

V116 

V117 

6W4GT 
5U4G 
6AV6 

6 V6GT 

24I3P4 

21FP4A 

Damper 
Low Voltage Rectifier 
Audio Amplifier 

Audio Output 

Picture Tube ( S-100 Chassis 

Only) 

Picture Tube ( AS- 100 Chassis 

Only) 

• V104 & V108 occupy same envelope 
**V101 & V109 occupy same envelope 

PARTS LIST 

TUNER CHASSIS T-100 

NOTE: Unless otherwise specified: all resistors are rated at 1/2 W, and are composition type; 
all values of resistance are in ohms; all values of capacitance are in micromicrofarads. 
K equals 1,000. Meg equals 1,000,000. 

Ref. Toi Rating 
Symbol Part No. Value (±%) Id Type 

RESISTORS 

RI RC30AE332K 3300 10 1 W 
R2 RC20AE105M 1 Meg 20 
R3 RC20AE471K 470 10 
R4 RC20AE124K 120 K 10 
R5 RC20AE106M 10 Meg 20 
R6 See Controls 
R7 RC20AE103K 10 K 10 
R8 RC20AE103K 10 K 10 
R9 RC20AE271K 270 10 
R10 RC20AE333M 33 K 20 
RI 1 RC20AE102M 1000 20 
R12 RC20AE151K 150 10 
R13 RC20AE474M 470 K 20 
R14 RC20AE102M 1000 20 
R15 RC20AE151K 150 10 
R16 RC20AE105M 1 Meg 20 
R17 RC20AE101K 100 10 
R18 RC20AE471K 470 10-
R19 RC20AE472K 4.7 K 10 
R20 See Controls 
R21 RC20AE471K 470 10 
R22 RC20AE103K 10 K 10 
R23 RC20AE474M 470 K 20 
R24 RC20AE105M 1 Meg 20 
R25 Part of Item 

5213 
R26 RC20AE182J 1.8 K 5 
R27 RC20AE470K 47 10 
R28 RC20AE151K 150 10 
R29 RC20AE582J 5.6 K 5 
R30 RC20AE151K 150 10 

Ref. Tol Rating 
Symbol Part No. Valuè (±1) & Type 

RESISTORS (Cont) 

R31 RC20AE472J 4.7 K 5 

R32 RC20AE102M 1000 20 

R33 RC20AE470K 47 10 

R34 RC20AE102M 1000 20 . 

R35 RC20AE103J 10 K 5 

R36 RC20AE151K 150 10 

R37 RC20AE470K 47 10 

R38 RC20AE392J 3.9 K 5 
R39 RC40AE471K 470 10 2 W 

R40 RC20AE105M 1 Meg 20 

R41 RC20AE684K 680 K 10 

R42 RC20AE124K 120 K 10 

R43 RC20AE473K 47 K 10 

R44 RC20AE471K 470 10 

CAPACITORS 

Cl 
C2) 
C3 
C4 

4101-6103M 

See 
Electrolytics 

.01 Mfd 20 600 V. Molded 

C5 4101-4103M .01 Mfd 20 400 V, Molded 

C6 
C7 

C8 

4101-2104M 
See Electro-
lytics 
4001 

.1 Mfd 

.005 Mfd 

20 200 V, Molded 

HI-K Ceramic 

CO CC2OSL470M 47 20 Ceramic 

C10 4101-2104M .1 Mfd 20 200 V, Molded 

C11 
C121 
C1.3/ 

4005 

Part of T2 

1500 20 HI- K Ceramic 

Ref. 
Symbol Part No. Value 

Toi 

(A) 

Rating 
iét Type 

C14 4091 .005 Mfd HI-K Ceramic 

C15 CC25SL27111 270 20 G.P. Ceramic 

C16 Not Used 
C17 4001 .005 Mfd HI-K Ceramic 

C18 4101-4104M .1 Wd 20 400 V, Molded 

C19 CC.:25SL471K 470 10 G.P. Ceramic 

C20 CC2OSL5ROM 5 20 G.P. Ceramic 

C21 CC25SLI011id 100 20 G.P. Ceramic 

C22 Ce25SL271M 270 20 G.P. Ceramic 

C23 4001 .005 Mfd HI-K Ceramic 

C24 \ Part of Item 
C25/ 5213 
C26 4101-2104M .1 Mfd 20 200 V, Molded 

C27 4001 .005 Mid HI- K Ceramic 

C28 CC25SL271M 270 20 G.P. Ceramic 

C29 4001 .005 Mfd HI-K Ceramic 

C30 CC25SL271M 270 20 G.P. Ceramic 

C31 4001 .005 Mid HI-K Ceramic 

C32 Part of L11 
C33 CC25SL271M 270 20 G.P. Ceramic 

ELECTROLYTICS 

Ref. 
Symbol Part No. Value Rating 

C2) 
C3 
C4 
C7 

4205 

4206 

40 Mfd 
40 Mfd 
20 Mfd 
5 Mfd 

400 V 
400 V 
400 V 
50 V 

COILS 

Ref. 
Symbol Part No. Description 

Li 
L2 
L3 
1.01 
L5 
1.8 
L7 

LB 
L9 
L10 
L11 
1.12‘ 
1.13 
L14 

Ti 
T2 

5104 Choke - Filter 
5201 Coil - I-F Interstage 
5218 Coil - Peaking, 250 uH 
5207 Coil - Peaking, 2.8 WI 
5205 Coil - Peaking, 90 uH 
5201 Coil - I- F Interstage 
5213 Cathode Trap 21.6 MC (R25, 

C24, C25) 
5201 Coil - I- F Interstage 
5214 Coil - Trap, 20.1 MC 
5203 /Sound Take Off Trap 
5203 ‘2nd I-F Coil 
5202 flst I- F Coil 
5202 \27.6 MC Trap 
5201 Coil I- F Interstage 

TRANSFORMERS 

5001 Power Transformer 
5204 Ratio Det. Transformer 

Ref. 
Symbol Part No. Value 

Toi 
(±1) 

Rating 
& Type 

C34 
C35 

C36 

4001 
Part of L13 

4001 

.005 Mfd 

.005 Mfd 

HI- K Ceramic 

HI-K Ceramic 

C37 

C38 

CC2OSL5ROM 

Not Used 

5 20 G.P. Ceramic 

C39 
C40 

C41 

C42 
C43 
C44 
C45 
C46 
C47 
C48 

CC2OSL470M 
Not Used 

4001 

4001 
4001 
4001 
4001 
4001 
4001 
Not Used 

47 

.005 Mfd 

.005 Mfd 

.005 Mfd 

.005 Mid 

.005 Mfd 

.005 Mfd 

.005 Mfd 

20 G.P. Ceramic 

HI-K Ceramic 

HI-K Ceramic 
HI- K Ceramic 
HI-K Ceramic 
HI-K Ceramic 
HI-K Ceramic 
HI-K Ceramic 

C49 4101-6103M .01 Mfd 20 600 V, Molded 

C50 4101-4223M .022 Mfd 20 400 V, Molded 

C51 4101-2104M .1 Mfd 20 200 V, Molded 

C52 4101-2224M .22 Mfd 20 200 V, Molded 

CONTROLS & SWITCHES 

Ref. 
Symbol Part No. Description 

R6 } 
R20 
SW3 
SW1\ 
SW2/ 

4804-2 

6001 

Contro - Volume, 500 K 
Control - Contrast, 10 K 
Switch - On- Off 

/Switch - Function 
\TV, FM, Phonograph 

MISCELLANEOUS 

Fl 9502 Fuse 2 AMP - 3 AG 
F2 9501 Fuse 4 AMP - 3 AG - Slo-Blo 

9514 Lamp - Mazda #47 6-8 V 
Bayonet Base, White Bead 

9505 Tuner - Low Radiation 
6201 Plug - 8 Contact - with Cover 

TUBES 

V1 6BA6 1st Sound I- F Ampl. 
V2 8AU6 2nd Sound I- F Ampl. 
V3 6AL5 Sound Detector 

V4 12AU7 Audio Amplifier 
V5 5Y3GT Low- Voltage Rectifier 
V6 6BA6 1st Video I- F Ampl. 
V7 6C136 2nd Video I- F Ampl. 

V8 6CB6 3rd Video I- F Ampl. 
V9 6CB6 4th Video I- F Ampl. 
V10 6AL5 Video and AGC Detector 
V11 12AU7 Video Ampl. 
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TUBES (17, plus 2 rectifiers) 
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INSTALLATION DATA .. 2 
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RESISTANCE MEASUREMENTS . . 6 

1 

GENERAL DESCRIPTION 
1184-20 television receiver is a direct view 

console model using a 20" rectangular picture tube. 

Full twelve channel station coverage is provided by a 
turret type (tunnel selector which has separate coils 
for each channel. A stagger tuned intermediate fre-
quency amplifier system carries both picture and sound 
intermediate frequencies, using the inter-carrier sound 
system. Picture adjustments which are not normally 
made by the operator are located at the rear of the 
receiver chassis. 

SPECIFICATIONS 
Power Supply 
These models operate from a 105-125 volts 50 to 60 
cycle AC source. Power consumption is 210 watts. 

Frequency Range 
Channels 2 through 13. For specific channel frequen-
cies, see table on page 

Antenna Equipment 
This receiver has a built-in antenna system and may 
also be connected to an external antenna system using 
300-ohm ribbon type lead-in. The receiver is shipped 
with the built-in antenna leads connected to the an-
tenna terminal strip at the rear of the cabinet. If an 
external antenna system is to be used, the built-in 
antenna leads must be disconnected. When connecting 
the 300-ohm lead-in, either wire may be connected to 
either terminal, since the antenna input system is 
balanced. 

PAGE 

SCHEMATIC   10 

SPECIFICATIONS   . 1 

TOP VIEW - TUBE LAYOUT.   . 8 

TRIMMER LOCATIONS  8 
TROUBLESHOOTING  
VOLTAGE MEASUREMENTS . .   6 

BUILT-IN ANTENNA 
CONNECTIONS 

ANTENNA CONNECTIONS 
USING 300-OHM 

RIBBON TYPE LEAD-IN 

Fig. I. Antenna Connections 

COLOR TELEVISION 

The internal wiring of the chassis covered by this RL 
has been modified to provide for reception of color 
television signals. The circuit points affected ( see sche-
matic diagram) are connected to the color adapter 
socket on the rear panel (see Fig. 4,). 

For normal operation a plug with an insulated jumper 
wire connecting pins 2 and 3 is inserted into the color 
adapter socket. 

When the color adapter made to receive color tele-
vision programs, transmitted in accordance with the 
standards established by the FCC on October 10, 
1950, is available, it can be connected to this tele-
vision receiver in two simple steps: L Remove the 
plug from the color adapter socket; 2. Plug-in the 
color adapter at the color adapter socket. 

Function 

R.F. Amplifier   

Oscillator/Mixer   

6CB6 (V1) 

 6CB6 (V2) 

 6CB6 (V3) 

 6AC7 (V4) 

 6AU6 (V8) 

6T8 (V7) 

6AQ5 (V6) 

Type 
6BC5 or 6AG5 (V17) 

6J6 (V18) 

First I.F. Amplifier   

Second I.F. Amplifier 

Third I.F. Amplifier 

Video Amplifier 

Sound I.F. 

F.M. Detector 8c 1st Audio  

Audio Output   

Low Voltage Rectifier  5U4G (V12) 

TELEVISION CHANNEL vs CARRIER 

Function Type 
Sync Separator & Sync Amplifier 12AU7 ( V11) 

Phase Detector  6AL5 (V10) 

Horizontal Oscillator  6SN7 (V13) 

Horizontal Output  6BG6 (V14) 

Diode Damper 6W4 (V16) 

Vertical Blocking Oscillator  6SN7 (V9) 

Vertical Output  6S4 (V19) 

Picture Tube  20CP4 (V5) 

High Voltage Rectifier  1B3 (V15) 

AND I.F. AMPLIFIER FREQUENCIES 

Picture Sound 
Channel Channel Carrier Carrier 

No. Freq. ( me) Freq. ( me) Freq. ( me) 

Receiver 
Osc. 

Freq. ( me) 

Picture 
IF 

Freq. ( me) 

Sound 
IF 

Freq. ( Inc) 

Picture IF 
less 

Sound IF ( me) 

2 54-60 55.25 59.75 
3 60-66 61.25 65.75 
4 66-72 67.25 71.75 
5 76-82 77.25 81.75 
6 82-88 83.25 87.75 
7 174-180 175.25 179.75 
8 180-186 181.25 185.75 
9 186-192 187.25 191.75 
10 192-198 193.25 197.75 
11 198-204 199.25 203.75 
12 2G4-210 205.25 209.75 
13 210-216 211.25 215.75 

81 
87 

93 
103 
109 
201 
207 
213 
219 
225 
231 
237 

25.75 
25.75 
25.75 
25.75 
25.75 
25.75 
25.75 
25.75 
25.75 
25.75 
25.75 
25.75 

21.25 
21.25 
21.25 
21.25 
21.25 
21.25 
21.25 
21.25 
21.25 
21.25 
21.25 
21.25 

4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

CIRCUIT DESCRIPTION 
This television receiver operates with sixteen tubes, plus one high voltage rectifier, one low voltage rectifier and 
a rectangular picture tube. (See list above.) There are two dual operating controls on the front panel. On the 
left-hand side: OFF-ON-VOLUME (outer knob) and PICTURE (inner knob); on the right-hand side: 
CHANNEL SELECTOR (outer knob) and FINE TUNING (inner knob). 

For convenience in tracing the circuit a block diagram of the complete receiver is shown in Fig. 2. 

The antenna input system is designed to operate from either the built-in antenna or from an external antenna 
installation. 

The built-in antenna system permits satisfactory local reception in most areas. It consists of three leads. Connect 
them two at a time first, in various combinations; then try all three at the same time. Observe the picture quality 
obtained and leave the leads connected in whichever position gives the best results. The best position will vary 
according to local reception conditions. 

This receiver is designed to operate with an external antenna installation using a 300-ohm transmission line. 
This transmission line connects to the same antenna terminals (at the back of the cabinet) as the built-in an-
tenna system. When an external antenna system is used, the leads of the built-in antenna system MUST BE 
DISCONNECTED from the antenna terminal strip. 

The received signal is fed to the input of the RF tuner. The tuner is the turret type which switches in a sepa-
rate set of coils for each channel. A description of the R.F. tuner and its operation will be found in a separate 
section of this manual 

The unity coupled, stagger tuned I.F. amplifier stages amplify both video and sound carriers. At the video de-
tector stage the video intermediate frequencies and the 4.5 mc. beat frequency, which is the difference between the 
picture carrier intermediate frequency ( 25.75 mc.) and the sound carrier intermediate frequency (21.25 mc.), 
are detected and passed on to the video amplifier stage. Note that the 4.5 mc. beat still contains the FM modu-
lation at this point. 

At the video amplifier plate, the 4.5 mc. signal containing the FM carrier is taken off and fed to one stage of 
IF amplification before being detected at the FM detector stage. The audio frequency signal is then fed through 
one stage of voltage amplification to the power output stage and speaker. 

The video amplifier plate also carries the video signal which is fed to the cathode of the picture tube. 

Automatic gain control voltage is obtained from the rectified diode current flowing in the AGC detector stage 
(pins 6 and 7, V7). This negative voltage which is a function of signal level is applied to the grid of the RF 
amplifier in the tuner and to the first and second IF amplifier stages to control the over-all gain over large vari-
ations in received signal levels. -
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MODEL 1184-20 Ch. 528.631 

V12 

LOW VOLTAGE 
RECTIFIER 

ANTENNA 
— — 

VIT VI 8 
R.F. AMPLIFIER 
CONVERTER a 

R.F. OSC. 

V13 VI4 

MOR. OSC. a 
NOR. OUTPUT 

VI5 

HIGH VOLTAGE 
RECTIFIER 

V8 

SOUND I. F. 

VI V2 V3 
PICTURE LE 
AMPLIFIER a 
DETECTOR 

CRYSTAL IN34 

VIO 
PHASE 
DETECTOR 

V16 
DAMPER 

AUDIO DETECTOR 
a AMPLIFIER 

V4 

VIDEO 
AMPLIFIER 

VII 
YNC SEPARATOR 

a 
SYNC AMPLIFIE 

SPEAKER 

V5 
KINESCOPE 

Fig. 2. Circuit Block Diagram 

The synchronizing pulses transmitted by the TV station are carried along through the IF amplifier, video de-
tector and video amplifier stage and they are separated from the video signal by the sync separator and DC restor-
er ( right half of 12AU7-V11). The grid and cathode form a diode that clips the sync signal from the composite 
signal. The voltage developed across the resistor connected between cathode (pin 3, VII) and ground is a func-
tion of the average applied signal and thus provides the required DC restoration. A small positive voltage is 
applied to the plate of this tube. During conduction, electrons are first drawn to the plate because it is positive 
with respect to the grid until its voltage drops to approximately that of the grid. At this point the excess elec-
trons go to the grid thus holding the plate to approximately zero potential. This clips the sync on the other side 
and prevents noise pulses from exceeding the peak amplitude of the sync signal. 

The left half of the 12AU7 tube (V1 1) is used to amplify and reverse the phase of the vertical sync pulses that 
are taken from the plate in positive phase and fed through an integrating network to the vertical sweep oscillator. 

the horizontal pulses are alo taken from the plate and cathode in both positive and negative form of equal 
amplitude and fed to the horizontal phase detector. 
A 6AL5 tube is used as a phase detector to compare the phase of the horizontal sync pulses with the phase of the 
saw tooth voltage derived from the pulses across the secondary of the horizontal output transformer. The D.C. 
voltage developed by the difference in phase of the above two pulses is used to control the frequency of the 
horizontal oscillator. 
A 6SN7 tube is used as a Horizontal oscillator. The output of the oscillator which is a sawtooth with a peaking 
component is fed to the grid of a 6BG6 Horizontal output tube. 
The horizontal output stage is coupled to the horizontal deflection coils of the picture tube by the horizontal out-
put transformer. The output transformer serves the dual purpose of matching the output of V14 (6BG6) to 
the horizontal deflection coils of the picture tube and supplying high voltage for the second anode potential re-
quired by the picture tube. 
When each horizontal sweep line is completed, the sweep voltage in the primary of T9 drops. The collapsing 
magnetic field thus produced generates a voltage of T9 which is stepped up by autotransformer action by the 
upper part of the primary winding ( the section between the blue and red leads). This high voltage is rectified by 
V15 ( 1B3) and applied to the high voltage anode of the picture tube. V15 also receives its filament voltage from 
a secondary winding on T9. 
The vertical sync pulses taken from the plate of VII are fed to the Vertical oscillator ( right half of V9) through 
the blocking transformer T6. The blocking oscillator is tripped by the incoming sync signal. The oscillator is 
brought into sync by adjusting the grid resistor R42 (V. Hold). The left half of this tube is the vertical amplifier. 
The height control in the plate circuit of this tube varies the amplitude of the signal by changing the load resist-
ance. The signal is then fed to the Vertical output tube. Vertical linearity is controlled in this stage by adjusting 
the bias on the vertical sweep output tube. The plate of the vertical output tube is connected to a transformer 
which in turn is connected to the vertical coils in the yoke and provides them with a saw tooth current. 

Focusing is accomplished magnetically by an electro-magnet. The load current of the receiver flows throu$,h the 
focusing control and focus coil winding so that the amount of focus coil current is controlled by the setting of 
the focus control. 
FUSE PROTECTION 
There are two fuses in this receiver. The 5 ampere fuse on the primary side of the power transformer protects 
the power transformer and associated components against damage from overload. For example, if either C42 
or C43 should short circuit, the overload on the 5U4G rectifier tube and the power transformer would destroy 
both components. However, such a short circuit will blow the fuse before any damage is done. The 1/8 ampere 
fuse in the B plus lead to T9 protects that transformer and associated tubes from injury in case of overload 
caused by a short circuit. If either fuse blows, the circuit should be examined to determine the cause and cor-
rect it before inserting a new fuse. 

CAUTION 
HIGH VOLTAGES are used in the operation of this receiver. The back cover, while in place, pre-
vents accidental contact with this voltage and therefore should not be removed by anyone except a 
qualified television serviceman. 

THE HIGH VOLTAGE LEAD, which supplies 12 to 16 kilovolts to the picture tube, should be 
momentarily shorted to the chassis whenever it is disconnected for service purposes. This discharges 
the high voltage filter condenser and prevents a shock hazard when working on the receiver after it 
has been turned off. 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. 
Scratching, chipping, undue pressure, or careless handling such as lifting the tube by its neck is dan-
gerous and should be avoided. If it is necessary to handle the picture tube, use safety goggles and 
heavy gloves. Be sure to discharge the voltage developed across the capacitor formed by the inner 
and outer coating of the picture tube. This can be done by connecting the high voltage socket on the 
tube to the outer coating. 

PICTURE TUBE INSTALLATION 
DISMANTLING 
Remove the two front panel control knobs by pulling them straight from their shafts. They are dual control knobs 
and must be removed in two pieces, removing the outer unit first. 

Remove the back cover, speaker plug and antenna leads. 
Remove the four chassis bolts holding the receiver chassis in the cabinet and slide the entire assembly from the 
cabinet. 

REMOVING THE PICTURE TUBE 
READ ALL WARNING NOTICES. 
Disconnect the picture tube socket at the base of the picture tube. 
Slip the ion trap from the neck of the picture tube past the picture tube base connector. 
Remove the rubber sleeve around the neck of the tube under the focus coil. 

Loosen the three thumb screws on the yoke mounting. 
Remove the steel band at the front rim of the picture tube and carefully slip the neck of the picture tube out of 
the focus coil and deflection yoke. If the tube fails to slip out smoothly, investigate and remove the cause of the 
trouble. DO NOT USE FORCE. 

INSTALLING THE PICTURE TUBE 
Position the tube so that the anode contact is to the left as viewed from the screen. 
Slip the neck of the picture tube through the deflection yoke and focus coil. The flare of the tube should seat 
firmly against the rubber guard on the yoke mounting. The front edge of the tube should be against the turned-
up edge of the front support brackets. If the tube fails to slip smoothly into place, investigate and remove the 
cause of the trouble. DO NOT FORCE THE TUBE. 
Temporarily tighten the two outside thumb screws on the yoke mounting so that the yoke mounting is held in 
position with the rubber guards against the flare of the tube. 

Replace the rubber sleeve on the neck of the tube under the focus coil. 
Slip the ion trap over the neck of the tube. The arrow points toward the screen of the tube. 

Reconnect the picture tube socket and anode connector. 
Check the grounding springs mounted on the chassis under the tube. Be sure that they are making contact with 
the outside coating of the tube. 
Make the adjustments outlined under "Television Service Adjustments" before reassembling the chassis in the 
cabinet. 

©John F. Rider 
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TELEVISION SERVICE ADJUSTMENTS 
HIGH VOLTAGE WARNING 
Operation of this receiver outside the cabinet or with covers removed involves a shock hazard from the receiver 

power supplies. Work on the receiver should not be attempted by personnel not thoroughly familiar with the 

precautions necessary when working on high-voltage equipment. Do not operate the television receiver with its 
compartment cover removed. 

ION TRAP MAGNET ADJUSTMENT 
If the ion trap has an arrow stamped on its frame, the arrow should point toward the picture tube screen and 
approximately in line with the second anode contact. Turn the brightness control clockwise and start with the ion 

trap placed over the small ion trap flags in the picture tube. The ion trap flags are small, rectangular plates in the 

neck of the picture tube about one inch from the base of the tube. The new "bent gun" tubes do not have ion trap 

flags. The single magnet ion trap is intended for use with such tubes. 

Starting from this position, adjust the trap by moving it forward or backward until the raster ( Illuminated area 
of picture tube) is observed. Rotate it slightly about the axis of the tube as well as back and forth along the neck 

of the tube until the raster is.,the brightest. Back off the brightness control adjustment as required. With the 

brightness control set for slightly above average brilliance, adjust the focus control until the line structure of 

the raster is clearly visible. Readjust the ion trap for maximum raster brilliance. The final touches on this adjust-
ment should be made with the brightness control at the maximum position with which good line focus can be 

maintained. 

DEFLECTION YOKE ADJUSTMENT 
If the lines of the raster are not horizontal or squared with the picture mask, rotate the deflection yoke until this 

condition is obtained. Push the yoke as far forward toward the tube flare as possible. Tighten the yoke adjust-

ment screw. 

PICTURE ADJUSTMENTS 
A test pattern picture will be required to make the following adjustments. Normal picture contrast and bright-

ness should be maintained during the adjustment for best results. 

FOCUS COIL ADJUSTMENT 
If a corner of the raster is shadowed, it indicates that the electron beam is striking the neck of the tube. Adjust 

the three focus coil adjustment screws for a centered evenly illuminated test pattern. Corner-cutting or shadows 
at the corners may be caused by misadjustment of either the ion trap magnet or the focus coil, and the two 

may require simultaneous adjustment to secure the brightest, yet evenly distributed light on the screen. Four self-
tapping screws on the focus coil U-bracket are provided to permit vertical movement of the focus coil when 

•necessary. 

CAUTION: 'While adjusting the focus coil, make sure that there is no strain exerted by the focus coil on the 
neck of the picture tube. 
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Fig. 3. Picture Tube Mounting Detail 
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HORIZONTAL OSCILLATOR ALIGNMENT 

If the horizontal hold control fails to restore sync. the horizontal oscillator adjustment should be reset. To re 
set this screwdriver adjustment (see Fig. 4,) set the horizontal hold control in the center of its range and 

sync. the picture with the adjustment screw. Check the control action ou various stations and alter the screw 

adjustment as required to provide positive sync. on all channels with these two controls. 

HORIZONTAL DRIVE ADJUSTMENT 

Adjust the HORIZONTAL DRIVE control counter clockwise ( Fig. 4,) . as far as possible without caus-

ing fold over of the test pattern. (Vertical white line). Insufficient horizontal drive will cause low second anode 

voltage with consequent loss of picture brilliance. After this adjustment is completed a minor readjustment of the 

horizontal oscillator may be required. 

HORIZONTAL LINEARITY ADJUSTMENT 

Set the HORIZONTAL LINEARITY control (see L13, Fig. 13J 

right. 

WIDTH ADJUSTMENT 

Set the WIDTH control (Fig. 4,) 

tube escutcheon. 

for a symmetrical pattern from left to 

so that the test pattern fits the horizontal dimension of the picture 

HEIGHT ADJUSTMENT 

Set the HEIGHT control (Fig. 4,) so that the test pattern fits the vertical dimension of the picture tube 
escutcheon. A minor adjustment of the focus coil position may be required to recenter the pattern. 

VERTIÇAL LINEARITY ADJUSTMENT 

Set the VERTICAL LINEARITY control ( Fig. 4) for a symmetrical test pattern in the vertical dimen-

sion. A slight readjustment of the height control may be required when making this adjustment. 

FOCUS 

Carefully adjust the receiver for best picture definition and set the picture and brightness controls for normal 
picture brilliance. Adjust the FOCUS control ( Fig. 4,) for maximum picture definition watching the 

wedges of the test pattern. An alternate method for focusing consists of switching to an unused TV channel and 
with the brightness control turned up so that the raster is illuminated, set the focus control for well defined 

scanning lines. 

TELEVISION ALIGNMENT PROCEDURE 
PRELIMINARY 
This alignment is an exacting procedure and should be undertaken only when necessary. Before fully deciding 
that alignment is necessary and before removing the chassis from the customer's home: 

1. Be sure of the antenna installation. 

2. Check all operating controls and adjustments including the channel selector. 

3. Check reception on all channels. 

4. Check tubes by substitution of known good tubes. 

In the repair shop. 

5. Substitute a known good picture tube. 

6. If the picture is still inadequate, observe the overall IF response curve of the receiver. (See Fig. 5). 
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MODEL 1184-20 Ch. 528.631 

TEST EQUIPMENT REQUIRED 

1. Signal generator ( with an output variable and at least 0.1 volt max.) to provide the following frequen-
cies: 

(a) 4.5 mc Sound IF 

(b) 21.25 mc Trap ( L14) 

(c) 22.8 mc 1st IF ( L15) 

(d) 25.6 mc 

(e) 23.3 mc 

(f) 24.6 mc 

2nd IF (T1) 

3rd IF (T2) 

4th IF (T3) 

2. R.F. Sweep Generator with a frequency range from 40 to 220 megacycles with a sweep width of 10 
megacycles and an adjustable output of at least 0.1 volts. 

3. Crystal controlled or crystal calibrated markers for the sound carrier of each channel. Picture carrier 
markers are desirable but not necessary. 

4. Cathode ray oscilloscope, preferably with a wide band vertical amplifier and an input calibrating source. 

5. Vacuum tube voltmeter (VTVM). 

ODB 

APPROX, 
26 DB 

3CIS 
MAX. 

r RECEIVER I.F. RESPCKSE 

APPROX. EQUAL-Î 
PEAKS 

21.25 
SOUND CARRIER 
I.F. AMP. FREQ. 

APPROX. 6DB 

LOCAL OSC. FREQ. 
MINUS CENTER 
FREQ. OF TV 
CHANNEL 

4.5 MC 

24 MC 
"13F0` SEN. 
FREQ. 

25.75 MC 
PICTURE CARRIER 
I.F. AMP. FREQ. 

25.75MC-21.25IAC•4.5MC 

FOR SOUND I.F. FREQ. 

(INTER CARRIER SOUND SYSTEM) 

Fig. 5. I.F. Amplifier Response 

ALIGNMENT TABLE 
DISCRIMINATOR AND SOUND I-F ALIGNMENT 

Step 
No. 

Connect Signal 
Generator to 

Signal Gen. 
Preq. Mc. 

Connect 
Voltmeter to 

Miscellaneous 
Connections and 

Instructions Adjust 

1 Video Grid 
(pin 1, V-4) 

4.5 
.1 volt output 

Pin 2 
V-7 

Mete; on 
10 Volt scale 

T4 (bottom) and L6 
for max. on meter. 

L4 For min. 
2 Video Grid 

(pin 1, V-4) 
4.5 

.1 volt output 
See Note 1 Meter on 

3 volt scale 
T4 (top) 
for zero on 

meter 

NOTE 1: Connect two 100 K resistors in series. Connect one end to pin 2 of V-7 ( 6T8) and the other end 
to ground. Connect the hot side of the VTVM to center of the two 100 K resistors and ground side to junc-
tion of R29 ( 150 ohms) and R28 (47K ohms). 

ALIGNMENT PROCEDURE 
I-F ADJUSTMENTS 

Step No. 
Connect Signal 
Generator to 

Signal Gen. 
Freq. Mc. 

Connect 
Voltmeter to 

Miscellaneous 
Connections and 

Instructions Adjust 

3 

Raise tube shield 
on V18 (tuner- 
oscillator), so 
that it is not 
grounded, then 
clip the "hot" 
lead of the signal 
generator to the 
tube shield. 

24.6 

Junction 
R13 and L2 

Disconnect the an-
tenna. Set channel 
selector to channel 
on which there is no  

signal and no inter- 
ference ( such as har-
monics of I.F.). 

T3 ( top) 
maximum 

4 23.3 T2 ( top) 
maximum 

5 25.6 Ti ( top) 

maximum 

6 22.8 L15 
maximum 

7 21.25 L14 
minimum 

R. F. TUNER 
DESCRIPTION 

The R. F. Tuner is a separate sub-chassis of the receiver. On this sub-chassis are located the R.F. amplifie.r, R.F. 
converter, R.F. oscillator, fine tuning control, channel drum, sound channel trap, converter transformer, and all 
R.F., converter, and oscillator adjustments. This tuner operates on all the television channels number two thru 
number thirteen. Its function is to select the desired picture and sound carriers, amplify a,nd convert to the proper 
I.F. frequency. See Fig. 14. 

TUBE COMPLEMENT 

No. 

V17 

V18 

Tube 

6AG5 or 6I3C5 

6J6 

Function 

R.F. Amplifier 

Converter and Oscillator 

R.F. AMPLIFIER - CONVERTER 

Referring to the Schematic diagram L20 is the center tapped primary coil inductively coupled, ( by being 
wound on the same form) to L19. L19 is the grid coil of V17. It is series tuned to the desired channel by C59. 
fixed condenser and C65 variable condenser. It is also shunt tuned by the input capacitance of V17. The band-pass 
response of L19 is increased by shunting it with a 3900 ohm resistor R76. 

In the plate circuit of the R.F. amplifier there is a coil I.18 that is shunt tuned by the output capacitance of the 
tube and the variable capacitor C60. This coil is tuned to the same frequency as L19 and its band-pass is broad-
ened by the 10,000 ohm shunt resistor R77. 

The coil L18 is inductively coupled ( by being wound on the sanie form) to coil L17 in the grid of the converter 
tube. Coil L17 is shunt tuned to the same frequency as L18 by the input capacitance of V18 and by the variable 
capacitor C61. 

OSCILLATOR 

The oscillator coil L16 is inductively coupled to L17 ( by being wound on the same form). This provides the 
proper injection voltage. The coil is series tuned to its proper frequency by means of the variable capacitor C62 
shunted by the fine tuning capacitor C63. The coil is also-shnnt tuned by the fixed capacitor C64 and its induct-
ance is varied by means of an adjustable brass core. 

BAND SWITCHING 

This tuner is switched from channel to channel by means of a rotating drum. This provides a different set of 
coils, L16, L17, L18, L19 and L20 for each channel. The oscillator tuning coil ( L16) for each channel is indi-
vidually tuned by its brass core. This is indicated on the schematic diagram bythe arrow through L16. The other 
coils ( L17, L18, L19 and L20) for each channel are fixed inductances. For each channel, these fixed inductances 
are tuned to the proper frequency by capacitors C59, C60, C61, C65 and the tube and wiring capacitances, as 
explained above. Since each set of coils must tune to its proper frequency in conjunction with only one set of 
tuning capacitances, the coil inductances must be very accurately adjusted at the factory. For this reason, it is 
important that the coils be handled with great care. When working on the tuner, do not do anything which 
will disn,vb these coils or-change their inductance. 

©John F. Rider 
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TUNER ALIGNMENT PROCEDURE 

Before attempting to align the R.F. tuner it is necessary that the I.F. amplifier be correctly aligned. It is desirable 
that all adjustments of the trimmers be made at channel No. 12. To align the tuner proceed as follows:— 

(1) 
(2) 

Connect an R.F. sweep generator to the ane.nna terminals 

If the generator is not provided with internal crystal controlled or crystal calibrated markers connect 
a marker generator to the antenna terminals. 

(3) Connect a Cathode Ray Oscilloscope across the picture detector diode load resistor R13. ( 8200 ohms) 

(4) Adjust the R.F. generator for a 10MC. sweep width with a center frequency at approximately 207MC. 

(5) Adjust the marker generator for the sound carrier of channel 12 (209.75 MC.). 

(6) Set the range switch to channel 12 with the fine tuning in the middle of its range. 

(7) Set the PICTURE control for one volt measured from pin "7" to chassis. (V4-6AC7). 

(8) Turn the receiver on and allow it about 15 minutes for the receiver to warm up and stabilize. 

(9) Align C65, C60 and C61 for a curve similar to that shown in FIGURE 7. 

(10) Adjust C62 until the sound carrier marker is at the base of the curve. 

(11) Change the Station selector to the various channels and using the correct setting of the R.F. generator 
to center it in the channel and the correct marker frequency for the sound carrier, adjust the brass core 
in L16 so that the sound marker will be in.the correct position on the curve. FIGURE 7. 

NOTE: Each core is independent of the one in another channel. This enables you to adjust any channel 
without changing the adjustment of all other channels. 

(12) This completes the alignment of the R.F. tuner with the exception of the converter transformer and 
sound channel trap which you have aligned when you aligned the I.F. 

Channel 
No. 

Channel 
Frequency 

Sound 
Carrier 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

54 - 60 

60 - 66 

66 - 72 

76 - 82 

82 - 88 

174 - 180 

180 - 186 

186 - 192 

192 - 198 

198 - 204 

204 - 210 

210 - 216 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

SERVICE NOTES 
READJUSTMENT OF R.F. OSCILLATOR WITHOUT EQUIPMENT 

Tune the receiver to the channel you wish to align. 

Turn the fine tuning control to the center position. 

Adjust the oscillator brass core, located in the hole on the upper right side of the front of the tuner 
chassis, for the best picture. 

Proceed to the next channel you wish to adjust and repeat the operation above, etc. Each adjustment 
is independent so that you may adjust any one or all channels as desired. 

CHANGING TUBES 

Due to the high frequencies at which the receiver operates the adjustments are critical and may he affected by a 
tube change. In replacement, if an old tube can be matched for frequency by trying several new ones, this prac-
tice is recommended. At best, however, it will probably be necessary to adjust the oscillator slug for each active 
channel, when changing the oscillator tube. 

REMOVING BOTTOM COVER OF TUNER 

The R.F. Tuner used with this receiver has a bottom cover plate. The cover plate is attaches to the tuner at the 
rear by means of two tabs which fit into slots in the back apron of the tuner. At the front it is held in place by 
two screws which fasten to threaded holes in the front apron of the tuner. To take off the bottom cover, remove 
the two screws securing it at the front, pull down slightly at the front, then slide the cover backward to dis-
engage the tabs and the cover will come off. It is not necessary to remove the tuner from the chassis to take 
the bottom cover off. To facilitate removal, two screwdriver access holes have been provided in the front apron 
of the receiver chassis. Insert a screwdriver through these holes to remove the screws at the front. It is, of course, 
necessary to remove the "V-shaped" shaft supporting bracket first. It is fastened to the chassis by means of two 
self-tapping screws. 

Unfortunately the utility of the screwdriver access holes .was not realized at the beginning of production and 
some chassis were made without them. It is suggested that servicemen in the field will find it more practical to 
drill the holes in such chassis than to remove the tuner from the chassis (each time the tuner is serviced) in 
order to get the bottom cover off. Therefore, the data for the location of the holes is given in Fig. 9. 
The third hole shown in Fig. 9 ( at the top) permits removal of the screw which holds the Fine Tuning ground 
plate in place. 

The tuners used in later production do not use screws at the front to fasten the bottom cover. Instead, two 
dimples (or detent bumps) are stamped into the bottom cover at the same position that the screw holes occupy 
in the earlier model tuners. These dimples engage matching holes in the front apron of the tuner chassis. To 
remove this type of bottom cover, press down on the front edge with a screwdriver until the dimples are dis-
engaged. Otherwise, removal is the same as before. 

REMOVING CHANNEL COIL UNITS 
To remove a channel coil unit insert a screwdriver blade between the coil retainer spring (on the outside end of 
each unit) and the turret plate. Twist the blade away from the turret and lift the end of the coil upward and re-
move. Do not lift the spring any more than is necessary. 

OSCILLATOR SLUG IN TOO FAR 
If the oscillator slug is tuned in too far it will become disengaged with its retaining spring and fall into the coil. 
To correct this condition proceed as follows:— 

Remove the channel coil unit as described above. 
Move the slug retaining spring to one side. 

Tap the coil assembly until the slug slips forward. 
Set the slug retaining spring into position. It should rest firmly against the slug. 
Replace the channel coil unit. 

REMOVING THE TURRET ASSEMBLY 
To remove the turret assembly proceed as follows:— 

(1) Remove the screw holding the fine tuning control grounded stator plate. 
(2) Slide the fine tuning rotor, spring, and bushing from the turret shaft. 

(3) Remove the shaft retainer spring from the front and rear of the tuner. 

(4) Grasp the turret shaft and slip the turret from the tuner chassis being careful not to loosen the detent 
roller. 

Reassemble by reversing the above operations. (5) 

RESETTING THE DETENT SPRING 
(1) Loosen the detent mounting screw. 
(2) Grasp the turret and the roller end of the detent spring while observing the contacts on the contact 

plate. Rdtate the drum slightly in both directions until a point is reached where the contacts appear 
to have the greatest rise. 
Check to see that the detent roller is setting in the center of the depression in the turret detent plat& 

Tighten thé detent spring mounting screw. 
Rotate the turret and check the contacts on all channels. 

(3) 
(4) 

(5) 
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MODEL 1184-20, Ch. 528.631 

TUBE VOLTAGES 
All voltages are measured with a D.C. Vacuum Tube Voltmeter and with the PICTURE Control and BRIGHT-
NESS Control in the minimum position, unless otherwise specified. No incoming signals are being received at 
the time the measurements are being made. The following voltages were taken on a production receiver with 
117 volts 60 cycle AC input. A variation of 10% in the voltages should be considered normal. 

Tube Tube Pin 
No. Type Function Element No. Voltage Notes 

V17 6AG5 R.F. Plate 5 140 

or Amplifier Screen 6 140 

6BC5 Grid 1 —.8 

Cathode 2 0 

VIS 1/2  6.16 Converter Plate 2 100 The cathode is common to 

Grid 5 —1.5 both the converter and 

Cathode 7 0 oscillator 

1/2 6J6 Oscillator Plate 1 100 
Grid 6 —2 

C65 
ANTENNA 
INPUT 

/-SHIELD 

R. 9F. 
1EST 

POINT 

C620® 

C 61 

Fig. 8. Tuner—Top View 

DIA. HOLE 

See chassis 

voltage chart. 

Fig. 9. See "Removing Bottom Cover of Tuner" 
Page 

© John F. Rider 

- 

DETENT 
ADJ. 
SCREW 

FINE 
TUNING 

RESISTANCE CHART 

SCHEMATIC TUBE 
LOCATION FUNCTION 

VI lst I F. 

PIN NUMBERS 

TUBE 1 2 3 4 

6C136 1.5 M 68 

6C86 1.5 M 68 

6CB6 .2 82 

6AC7 o o 0 sooK 
6AQ5 280K SOK SOK SOK 

V2 2nd I. F. 

V3 3rd I. F. 

V4 Video Amp. 

V6 Audio Output 

6 7 8 

Ratio Detector 
V7 & 1st Audio 

V8 Sound I. F. 

V9 Vertical Oscillator 

50K 

SOK 

SOK 

150 

6T8 Inf. 12K Inf. 

6AU6 150K 50K 50K SOK 

65N7 2 M 530K 0 2 M 

V10 Phase Detector 

VII  Sync Separator-Amplifier  

V12 Low V. Rectifier 

VI3 Horizontal Oscillator 

V14 Horizontal Output 

Vis High V. Rectifier 

V16 Damper 

V19 Vertical Out ut 

6AL5 5 M 5M 

I2AU7 700K 1.2 M 22K 

5U4G  _It_  510K Inf.  25 

6SN7 5 570K I.5K 130K 

6806 50 

510K 

50K 

50K 

50K 

50K 0 520K 

510K 280K 

o 
580K 

600K 0 s m 
530K 50K 

9 

320K 

o o o 
13K 

o 
Inf. 

15K 

56K 700K 2.2K 

25 Inf. 510K 

o 

1.5K 

1 M 

183 Inf. Inf. 

6W4 Inf. Inf. 

654 Inf. IK 2 M 

510K 

o 

Inf. 

Inf. Inf. 

Inf. Inf. Inf. 

2 M Inf. Inf. 510K 

OSC. 
ADJ. 

L16 

FRONT 
SEGMENT TURRET 
SPRING SPRING 

ROLLER 
DEI ENT 

SEGMENT 

SPRINGS 

REAR-TURRET 

SPRING 

Fig. 10. Tuner—Detail 

Conditions: 1. All readings taken with a vacuum tube voltmeter. 3. Switch OFF; line cord disconnected. 

2. All controls at "normal" setting. 4. All tubes left in sockets. 

*These tube pins do not have a DC path to ground, therefore there is no resistance reading given. With the circuit in normal operating condition ( i.e. no 
aborts, no open circuits), the ohmmeter will give a gradually increasing reading because the battery in the ohmmeter is charging up the condensers in the 
circuit. If the ohmmeter is left connected long enough, it will eventually give a reading which is the leakage resistance of all the condensers. The foregoing read-
ing would be correct, of course, only if the ohmmeter is connected in the current polarity with respect to any electrolytic condensers in the circuit. If the 
ohmmeter immediately gives a definite resistance reading ( either infinite resistance or zero or very low resistance), it is an indication of an open circuit 
(infinite resistance) or of a short circuit ( very low resistance). 

REMOVED 
SEGMENT 

IV 

340v 

350V. 

370V 

I25V 
12AU7 140v 
VI 1 I45V6AQ5 

200V 145V V6 45V 2IO2v-

6AC7 
V4 240V 

134v 
138V 

55V 

6AU6 
240 V' 8 

6086 618 
V 3 V 7 

I34V. I34V 

I38V. I38V. 

6086 6CB6 
5V V2 5V v I 

6AG5 

6805 
vi7 

6,16 
VI8 

6S4 
VI9 

6AL5 
V 10 

IB3GT 
VI5 

150V. 

6SN7GT 
v 13 

I3V. 

6BG6 
V 14 

12,000 
TO 

14,000V. 

30V. 

280V. 

6V. 

480V 

6W4 5U4G 
V16 VI 2 

430V 

NOTE: 
ALL VOLTAGES MEASURED FROM 

COMMON NEGATIVE USING 20,000 
OHM/VOLT METER WITH NO SIGNAL 
INPUT 

LINE VOLTAGE SET AT 117V. AC 

VOLTAGES SHOULD BE AS SHOWN t20% 

Fig. 11. Bottom Socket View 
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SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE-If raster cannot 
be obtained, check below for possible causes. 

1. Ion trap magnet adjustment is incorrect. 

2. Check 1/8 amp. fuse in plate circuit of V14. 

3. No high voltage-check V14 ( 6BG6) and V15 
(1B3-GT) tubes and circuits. If the horizontal 
deflection circuits are operating as evidenced by 
the correct waveform measured on terminal I of 
horizontal output transformer ( T9), the trouble 
can be isolated to the high voltage rectifier cir-
cuit ( V15). Either the high voltage winding ( be-
tween red and blue leads) on T9 is open, tube 
V15 is defective or its filament circuit is open. 

4. Damper tube V16 (6W4) defective. Plate voltage 
supply for V14 (6BG6) horizontal output tube is 
obtained through the damper tube. Check tube 
and heater winding on power transformer ( T7). 

5. Defective picture tube. Heater open, cathode re-
turn circuit open. 

6. No plate voltage. Electrolytic capacitor shorted. 
All B voltages are accessible for measurement 
underneath the chassis. 

HORIZONTAL DEFLECTION ONLY - If only hori-
zontal deflection is obtained as evidenced by a straight 
line across the face of the picture tube, it can be 
caused by the following: 

1. Vertical oscillator V9 (6SN7-GT) inoperative. 
Check voltages on grid and plate. 

2. Vertical output transformer ( T5) open. 

3. Yoke vertical coils ( L7) open. 

4. Vertical blocking transformer (T6) open or 

shorted. 
5. Vertical output tube V19 ( 6S4) defective. 

POOR VERTICAL LINEARITY-If adjustment of the 
vertical height and linearity controls will not correct 
this condition, any of the following may be the cause: 

I. Vertical output transformer ( T5), capacitors 
C30, C31, C32, or resistor R38. 

2. V9 (6SN7GT) defective; check voltages. 

3. Low plate and bias voltages. Check rectifier tube 
and capacitors in B supply. 

POOR HORIZONTAL LINEARITY-Check the fol-
lowing: 

I. V14 ( 6BG6) screen voltage. 

2. Horizontal drive ( C56) for incorrect adjustment. 

3. Horizontal output tube V14 ( 6BG6). 
4. Damper tube V16 (6W4). 

TRAPEZOIDAL OR NON-SYMMETRICAL RASTER-
Check for: 

I. Improper adjustment of focus coil or ion trap 
magnet. 

2. Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER-This condi-
tion can be caused by incorrect adjustment of the 
horizontal drive C56. 

SMALL RASTER-This condition can be caused by: 
1. Low B or line voltage. 

2. Insufficient output from horizontal output tube 
V14 ( 6BG6). Replace tube. 

3. Insufficient output from vertical output tube V19 
(6S4) or V9 (6SN7GT). Replace tube. 

RASTER; NO IMAGE, BUT ACCOMPANYING 
SOUND-This condition can be caused by: 

1. No signal on picture tube cathode. Check for 
open coupling condenser C13. 

2. Bad contact to picture tube or lead to socket 
broken. 

SIGNAL APPEARS ON PICTURE TUBE CATHODE 
BUT IMPOSSIBLE TO SYNCHRONIZE THE PICTURE 
HORIZONTALLY AND VERTICALLY-A condition 
of this nature can be caused by: 

1. Defective sync limiter VII (12AU7) or phase de-
tector V10 (GALS). 

2. If tubes are O.K. check voltages and associated 
circuits. 

SIGNAL ON PICTURE TUBE CATHODE AND HORI-
ZONTAL SYNC ONLY-Check: 

1. Vertical integrating network capacitors C31, C34, 
C35, and resistors R44, R45, R46. 

PiCTURE STABLE BUT WITH POOR RESOLUTION-
If the picture resolution is not up to standard, it may 
be caused by any of the following: 

1. Defective picture detector ( crystal IN34) or video 
amplifier V4 ( 6AC7). 

2. Open video peaking coil. Check coils Li, L2, L3, 
L4 and L5 for continuity. Note that L3 and L5 
have shunting resistors. L4 is 4.5 MC trap. 

3. Leakage in V4 (6AC7) grid capacitor C11, or 
C13 on V5 ( picture tube). 

If the above components are not found to be defec-
tive, check the following: 

A. Check all potentials in video circuits. 

B. Check the picture tube grid for poor or dirty 
contacts. 

C. Check adjustment of focus control R58. It 
should be effective on either side of proper 
focus. 

D. Check and re-align if necessary, the picture 
I.F. and the local oscillator. 

E. Check for proper coils in turret switch. 

PICTURE SMEAR: 

1. Normally, smear can be attributed to phase shift 
at the low frequency end of the video character-
istic. This can be caused by improper values of 
resistors and capacitors in the video circuits. 

2. This trouble can also originate at the transmitter. 
Check reception from another station. 

PICTURE JITTER: 
I. Vertical instability, may be due to loose connec-

tions or noise received with the signal. 

2. Horizontal instability may be due to unstable 
transmitted sync or to noise. 

TELEVISION RECEIVER 

ALTERNATE TUBES FOR VIDEO AMPLIFIER STAGE 

The 6AC7 Video Amplifier tube (V4) may be replaced by either a 6AH6 or a 6CB6. When 
either tube substitution is made, coils L3 and L5 must be changed as well as the socket and the 
socket wiring. When the 6CB6 is used, resistor R15 must be changed in addition to the coils. 

SUBSTITUTION OF THE 6AH6 

REMOVE: 

13 10-566 Coil, peaking, 186 uh (gray) (on 12K resistor) 
15 10-565 Coil, peaking, 380 uh ( purple) (on 10K resistor) 

.ADD: 
13 
15 

10-559 Coil, peaking, 230 uh (black) (on 18K resistor) 
10-548 Coil, peaking, 650 uh (white) (on 10K resistor) 
68-49 Socket, miniature, 7 pin 

V 4 

6AH6 
VIDEO AMP. 

1000 
RI6 

CONTRAST 

A100 -288 

in 

230 MU.1-4 4.5 MC. TRAP 

L3 BLACK    L4 

.2 

E-
C13 

650 MU.H 
1211 
L5 
WHITE 

6.8K 
2W. 
RIB 

20 
Li-1450 V. 
J. C14 

V 4 1 11 1111 
6CB6 210 M U.H 4.5 MC. TRAP 

L3 BROWN   L4 
VIDEO AMP. 

1000 
RI6 

CONTRAST 

.2 

C 13 

375 MU.H 
1611 
L5 
RED 

6.8K 
2W 
R18 

20 
L1-1450 V 

C14 

REMOVE: 

L3 10-566 
15 10-565 
R15 60-776 

68-18 

SUBSTITUTION OF THE 6CB6 

Coil, peaking, 186 uh (gray) (on 12K resistor) 
Coil, peaking, 380 uh ( purple) ( on 10K resistor) 
Resistor, carbon, 82 ohm, 1/2 w. 10% 
Socket, octal 

ADD: 
13 10-567 Coil, peaking, 210 uh ( brow ) (on 15K resistor) 
15 10-558 Coil, peaking, 375 uh ( red) 
R15 60-752 Resistor, carbon, 100 ohm, 1/2 w. 10% 

68-49 Socket, miniature, 7 pin 

ALTERNATE TUBES FOR THE No. 3 I. F. STAGE 

The 6CB6 I.F. Amplifier Tube may be replaced by a 6AG5 or 6BC5. When this substitulion is 
made, the ground connection on pin 7 of the socket will be removed. 
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Fig. 12. Bottom View of Chassis 
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HOW TO ORDER REPAIR PARTS 
I. Use Correct Order Form. 

2. On the Purchase Order always give the following information: 

(1) PART NUMBER (number printed on the part if different from that shown in this list) and DESCRIP-
TION for each part ordered. When no part number is assigned, order by description and rating. Also 
give PRICE of part (indicate if no selling). 

(2) The CHASSIS NUMBER, which is 528.631 is found on a metal pla:e 
at the rear of the chassis. 

Ref. 
Number 

REPAIR PARTS & PRICE LIST 
Part 

Number Pawl,'lea 

Cl, C2, C4, } 
C5, C7, C8, 
C20, C2I, C24 

C3, C16 

C6, C26; C42, 
C43, C44, C49 

C9 
CIO 
C11, C39 
Cl2 
C13 
C14 
C15 
C17, C35 
C18, C40 
C19 
C22 
C23 
C25 
C27 
C28, C50 
C29, C32 
C30 
C31, C34 
C33 
C36, C37 
C38, C45 
C41 
C46 

C47, C48 
C51 
C52. 
C53 
C54 
C55 
C56 
C57 
C58 

RI, R8, R64 
R2, R34 
R3, R7 
R4 
R5, R67 
R6, R9, R69 
RIO, 1215 
R 11 
R12, R14, R461 
RI 3, R37. R44, R45 

R16, R27 

RI7, R72 
R18 

RIO, 1222, R33,1 
R47, R48, R65 

R20, R66 

R21 
R23 
R24, R62 
1125, R50 
1126 
R28 
R29 
R30 
R3I, R32 

R35 

1136 
R38 
R39 

CAPACITORS 

TI6-177 Capacitor, ceramic; 5000 mmfd. 

T16-188 Capacitor, tubular; .2-400 v. 85°C   

T18-295 Capacitor, electrolytic; 100 mfd. 200 v. 40-40 mfd. 
450 v.   

T15-196 Capacitor, ceramic; 100 manid.   
T15-223 Capacitor, ceramic; 10 mmfd.   
T16-189 Capacitor, tubular; .05-400 v. 85°C   

Part of 14—capacitor, ceramic; 120 mmfd.  
T16-212 Capacitor, tubular; .2-600 v. 85°C   
T18-276 Capacitor, electrolytic; 20 mfd. 450 V.  
T18-299 Capacitor, electrolytic; 40 mid. 250 y  
T16-198 Capacitor, tubular; .002-600 v. 85°C  
T18-292 Capacitor, electrolytic; 4 mid. 50 v.   
T15-200 Capacitor, mica; 470 mmfd.   
T15-228 Capacitor, ceramic; 2000 mmfd.   
TI5-230 Capacitor, mica; 220 nunfd.   
T15-222 Capacitor, ceramic; 5 mmfd.   
T16-218 Capacitor, molded tubular; .22-600 v.   
T16-208 Capacitor, tubular; . 1-600 y 85°C   

Capacitor, tubular; .05-600 v. 85°C   
TI6-220 Capacitor, molded tubular; .0047-600 
T16-209 Capacitor, tubular; .006-600 v. 85°C 
TI6-190  Capacitor, tubular; .005-600 v. 85°C 
T15-220 Capacitor, ceramic; 1000 mmfd.   
TI6-201 Capacitor, tubular; .01-600 v. 85°C   
TI5-210 Capacitor, ceramic; 33 mmfd.   
TI5-226 Capacitor, silver mica; 330 mmfd.   

TI5-231 Capacitor, mica; 390 mmfd.   
T16-219 Capacitor, tubular; .02-1000 v. 85°C   
TI6-216 Capacitor, tubular; .05-1000 v. 85°C   
TI5-233 Capacitor, mica; 50 mmfd. 800 v.   
T:6-217 Capacitor, tubular; .25-400 v. 85•C   
T18-298 Capacitor, electrolytic; 8 mfd. 500 v.   
T20-145 Capacitor, trimmer; HORIZONTAL DRIVE  
T18-392 Capacitor, electrolytic; 60 mfd. 200 v.   
T15-234 Capacitor, ceramic; 500 mmfd. 20,000 V.   

RESISTORS 
T60-759 Resistor, carbon; 4.7K ohm, 1/2 w. 10%   
T60-708 Resistor, carbon; 680 ohm, 1/2 w. 10%   
T60-806 Resistor, carbon; 56 ohm, 1/2 w.. 10%   
T60-786 Resistor, carbon; 6.8K ohm, 11/2 w. 10%   
T60-668 Resistor, carbon; 1 megohm, 1/2 w.   
T60-752 Resistor, carbon; 100 ohm, 1/, w. 10%   
T60-776 Resistor, carbon; 82 ohm, 1/2 w. 10%   
T60-817 Resistor, carbon; 120K ohm, 1/2 w. 10%   
T60-731 Resistor, carbon; 470K ohm, 1/2 w.   
T60-778 Resistor, carbon; 8.2K ohm, 1/2 w. 10%   

T24-197 Resistor, variable; ( dual); VOLUME 500K, 
CONTILAST 1000 ohm   

T60-760 
T60-808 

y.   

Resistor, carbon; 10K ohm, 1/2 w. 10%   
Resistor, carbon; 6.8K ohm. 2 w. 10%  

T60-801 Resistor, carbon; 100K ohm, 1/2 w. 10%   

T25-10 Resistor, variable; 50K ohm, BRILLIANCE and 
HORIONTAL HOLD  

T60-816 Resistor, carbon; 3.3K ohm, 2 w. 10%   
T60-788 Resistor, carbon; 180K ohm, 1/2 w. 5%   
T60-747 Resistor, carbon; 270K ohm, 1/2 w. 10%   
T60-779 Resistor, carbon; 4.7 megohm, 1/2 w.   
T60-811 Resistor, carbon; 12K ohm, 1/2 w. 107;  
T60-730 Resistor, carbon; 47K ohm, 1/2 w .   
T60-767 Resistor, carbon; 150 ohm, 1/2 w. 10%   
T60-810 Resistor, carbon; 22K ohm, 2 w. 10%   
T60-758 Resistor, carbon; 560 ohm, 1/2 w. 10%   

T25-13 Resistor, variable; 2.5K ohm, 
VERTICAL LINEARITY   

T66-726 Resistor, carbon; 2.2 megohm, 1/2 w.   
T60-872 Resistor, carbon; 2.7 megohm, 1/2 w.   
T25-15 Resistor, variable; 2 megishm, HEIGHT  

Rat. 
Numb« 

Pen 
tieralear bustle« 

Rio. R63 T60-802 Resistor, carbon; 56K ohm, I/2 w. 10%   
R46, R53 T60-744 Resistor, carbon; 22K ohm, 1/, w. 10%   
R.12 T25-17 Resistor, variable; I megohm, VERTICAL HOLD .   
P i 5 T60-780 Resistor, carbon; 1.5 megohm, 1/t w.   
Ril,R51 T60-783 Res'stor, carbon; I5K ohm, IA w. 107,'.   
R52, R55 T60-714 Resistor, carbon; 2.2k ohm, 1/2 w. 10%   
R54 T60-710 Resistor, carbon; 3.9K ohm, IA w. 10%   
R56 T(*-807 Resistor, carbon; 680K ohm, 1/,. w. lei(   
It 57 à 60-782 Resistor, carbon; t.' mcgohm„ 1/- w. 10%   
R58 T25-14 Ft,.'sisror, variable; 2250 ohm, Focus   
R59 T60.814 Resistor, carbon; 3%0 ohm, 2 w. Mel,   
R6o T60-800 Resistor, wirewound• 800 ohm. 5 w. I(#'/   
R61 T60-729 Resistor, carbon; I.5K ohm, 1/2 W. 10%  
R68 T60-805 Resistor, carbon; 47 ohm. 1 w. 10(7;   
R70 T60.P53 Resistor. wirewound; 25K ohm, 10 w. 10%   
R71 .1.60-787 Resistor, carbon: 550K ohm, 1/1 w. 504.   
R73 T60-675 Resistor, carbon; 1000 ohm, IA w.   
R74 1'60-667 Res;sror, carbon; 220K ohm, 1/2 w.   
R75 • 160-877 Resistor, carbon; I megohni, 1 w.   

TRANSFORMERS AND COILS 
T1 T10-541 Transformer, 2nd I.F. ( blue)   
T2 T10-542 Transformer, 3rd I.F. ( white)   
T3 T10-543 Transformer, 4th I.F. ( red)   
T4 T10-552 Transformer, ratio detector, 4.5 hic   
15 T80-261 Transformer, ver1cal output   
16 T80-257 Transformer, vertical blocking   
T7 T$0-264 Transformer, power   
ors T80-53 Transformer, output (audio)   
T9 T80-265 Transformer, horizontal output   

T80-263 Transformer, horizontal output (alternate)   
L t TIO-557 Coil, peaking; 90 uh ( orange)   
L2 T10-558 Coil, peaking; 375 uh ( red)   
L3 T10-566 Coil, peaking; 186 uh ( grey) (on 12K resistor)   
L4 T10-571 Coil, 4.5 trap ( includes C12)   
15 TIO-565 Coil, peaking; 380 uh ( purple) (on 10K resistor) .   . 
L6 TIO-556 Coil, sound take-off; ( includes 3 condensers)   
L7, L12 T83-694 Coil, deflection yoke   
is T10-550 Coil, line antenna choke   
19 T10-560 Coil, focus   
Lb O T10-555 Coil, horiz. Inc. ( includes 3900 mmfd. and 5.6K) .. 
L11 T10.551 Coil, WIDTH CONTROL   
LI3 -rio-561 Coil, HORIZONTAL LINEARITY   
L14 T10.574 Coil, wave trap, 21.251%1C ( includes 75 mmfd.)   

MISCELLANEOUS CHASSIS PARTS 
T22-165 Connector, high voltage   
T21.16I Cover, high voltage cage   
T48-45 Crystal, I N34   
T43-14 Fuse, 1/8 amp.. 250 v.   
T43-12 Fuse, 5 amp., 250 v.   
T83-670 Ion trap, double magnet   
T83-684 Ion trap, single magnet   
T37-122 Insulator, ceramic socket support   
T22-133 Jack, speaker   
T23-161 Line cord   
T84-447 Line cord and cover assembly   
T45-125 Plug, speaker   
T45-130 Plug, color socket   
T95-28 R. F. Tuner ( Standard Coil Co.)   
T87-43 Receptacle, AC line   
T87.44 Receptacle, fuse holder   
T83-661 Retainer, tube shield   
T71-42 Shield, tube   
T68-18 Socket, octal molded   
T68-43 Socket, miniature, 7 pin   
T68-48 Socket, miniature, 9 pin ( V19)   
T68-44 Socket, miniature, 9 pin (V7 & V11)   
T68-50 Socket, picture tube   
T68-53 Socket, octal, wafer ( V15) (4 pins only) 
T70-153 Spring, tube retainer   
T27-24 Strap, picture tube support   
T79-389 Speaker, 10 in. P. M.   
T83-693 Yoke mounting hood   

CABINET PARTS 
T52-19 Back   
T42-511 Cabinet ( includes grille cloth)   
T21. r70 Cover (tube cup)   
T48-57 Glass, TV safety   
T98-28 Grille cloth   
T52-35I Knob, CHANNEL SELECTOR   
T52-352 Knob, FINE TUNING   
T52-353 Knob, OFF-VOLUME   
T52-354 Knob. PICTURE   
T41-183 Mask   
T..6.126 Wire screen   
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CAUTION 

HIGH VOLTAGES are used in the operation of this receiver. The back cover, 
while in place, prevents accidental contact with this voltage and therefore should 
not be removed by anyone except a qualified television servicman. 

THE HIGH VOLTAGE LEAD, which supplies 12 to 16 kilovolts to the picture tube, 
should be momentarily shorted to the chassis whenever it is disconnected for 
service purposes. This discharges the high voltage filter condenser and prevents 
a shock hazard when working on the receiver after it has been turned off. 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be 
violently expelled. Scratching, chipping, undue pressure, or careless handling 
such as lifting the tube by its neck is dangerous and should be avoided. If it is 
necessary to handle the picture tube, use safety goggles and heavy gloves. Be sure 
to discharge the voltage developed across the capacitor formed by the inner and 
outer coating of the picture tube. This can be done by connecting the high voltage 
socket on the tube to the outer coating. 

OTSCL SAFI 

rove 

FOCUS OCol. 

ADJUSTMENT 

(3.1,11.14 MUTS> 

OEFLECT10.1 SOUS SRO. 

'E1IMROUFS) 

CUR • 

• IOU yaAs, 

'erupt 
TUSII 
SOCKS"! 

Fig. 4. Side View of Chassis. 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain sync, the horizontal oscillator should be reset. To reset this screwdriver adjustment, set the 
horizontal hold control in the center of its range and sync the picture with the horizontal oscillator adjustment screw. Check the control 
action on various channels and alter the screw adjustment as required to provide sync on all channels with these two controls. 

DEFLECTION YOKE, ION TRAP AND FOCUS ADJUSTMENT 
Following is the proper procedure for adjusting the Deflection Yoke, Ion Trap and Focus. 

The receiver should be turned on but not connected to an antenna. These steps should then be taken in the following order: 
1. The Deflection Yoke should be moved as far forward as possible on the neck of the CRT. 

2. The Brilliance control should be turned to maximum (clockwise) and the Picture control should be turned to minimum (counterclockwise). 
3. The Ion Trap should be rotated and at the same time moved forward and backward to find the position which produces the brightest raster 

on the screen. 

4. The Deflection Yoke should be rotated so that the top and bottom edges of the raster are parallel to the top of the chassis. 
5. The Brilliance control should now be reduced (ccw) to a point where the raster is slightly above normal brilliance. 

6. Center the picture within the opening of the mask and eliminate shaded corners by adjusting the three positioning wing-nuts on the focus 
coil. Corner-cutting or shadows at the corners may be caused by mis-adjustment of either the ion trap magnet or the Focus coil, and the 
two may require simultaneous adjustment to secure the brightest, yet evenly distributed light on the screen. Four self-tapping screws on 
the focus coil U-bracket are provided to permit vertical movement of the focus coil when necessary. 

7. With Brilliance and Picture controls at normal positions, adjust the Focus control ( rear of chassis) for well-defined scanning lines. 

HEIGHT, WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture it is almost mandatory that a test pattern transmitted from a local station be used. Line-
arity adjustments, particularly, cannot be accurately made on moving transmissions. It should also be remembered that in areas where more 
than one station is being received, that pictures transmitted from different stations will vary slightly in size. The smallest transmitted picture 
should be made to fill the area delineated by the mask. 

The Width control (in the H.V. cage) should be adjusted to give a picture that will fill the mask horizontally. 

The Height and Vertical Linearity controls (both rear of chassis) should then be adjusted for a linear picture that will fill the mask vertically. 

At this point the Focus adjustment previously set, should be retouched for maximum definition of the lines in the vertical wedge of the test 
pattern. Proper adjustment and alignment of the receiver should result in clear and sharp definition. 

Fig. 5. Rear View of Chassis. 

TELEVISION ALIGNMENT PROCEDURE 
PRELIMINARY 

This alignment is an exacting procedure and should be undertaken only when necessary. Before fully deciding 
that alignment is necessary and before removing the chassis from the customer's home: 

I. Be sure of the antenna installation. 

2. Check all operating controls and adjustments including the channel selector. 

3. Check reception on all channels. 

4. Check tubes by substitution of known good tubes. 

TEST EQUIPMENT REQUIRED 

1. Signal generator (with an output variable and at least 0.1 volt max.) to provide the following frequen-
cies: 

(a) 4.5 mc Sound IF 

(b) 21.75 mc Trap (L14) 

(c) 24.0 mc 1st IF ( L15) 

(d) 25.5 mc 2nd IF (TI) 

(e) 23.8 mc 3rd IF (T2) 

(f) 26.1 mc 4th IF (T3) 

2. R.F. Sweep Generator with a frequency range from 40 to 220 megacycles with a sweep width of 10 
megacycles and an adjustable output of at least 0.1 volts. 

3. Crystal controlled or crystal calibrated markers for the sound carrier of each channel. Picture carrier 
markers are desirable but not necessary. 

4. Cathode ray oscilloscope, preferably with a wide band vertical amplifier and an input calibrating source. 

5. Vacuum tube voltmeter (VT-V1‘1). 

ALIGNMENT PROCEDURE 
I F ADJUSTMENTS 

Step No. 
Connect Signal 
Generator to 

Signal Gen. 
Freq. Mc. 
 _ 

Connect 
Voltmeter to 

Miscellaneous 
Connections and 

instructions Adjust 

3 

Raise tube shield 
on V18 (tuner- 
oscillator), so 
that it is not 
grounded, then 
clip the "hot" 
lead of the signal 
generator to the 
tube shield. 

26.1 

Junction 

R13 and L2 

Disconnect the an-
tenna. Set channel 
selector to channel 
on which there is no 
signal and no inter-
ference (such as har-
monks of I.F.). 

T3 (top) 
maximum 

4 23.8 T2 (top) 
maximum 

5 25.5 Ti (top) 
maximum 

6 24.0 L15 
maximum 

7 21.75 
L14 

minimum 

ALIGNMENT TABLE 
DISCRIMINATOR AND SOUND I-F ALIGNMENT 

Step 
No. 

Connect Signal 
Generator to  

Signal Gen. 
Freq. Me. 

Connect 
Voltmeter to 

Miscellaneous 
Connections and 

instructions Adiust 

1 Video Grid 
(pin 1, V-4) 

4.5 
.1 volt output 

Pin 2 
V-7 

Meter on 
10 Volt scale 

T4 (bottom) and L6 
for max. on meter. 

L4 for min. 
2 Video Grid 

(pin 1, V-4) 
4.5 

.1 volt output 
See Note 1 Meter on 

3 volt scale 
T4 (top) 
for zero on 

meter 

NOTE 1: Connect two 100 K resistors in series. Connect one end to pin 2 of V-7 (6T8) and the other end 
to ground. Connect the hot side of the VTVM to center of the two 100 K resistors and ground side to junc-
tion of R29 ( 150 ohms) and R28 (47K ohms) 
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CHASSIS 528. 631-1, 528. 632, - • - , -3 , - 5, 528. 632A, - • - 

DESCRIPTION 

2110A Brown Leatherette Table Model Television Receiver with Built-in Antenna 
2111 Black Leatherette Table Model Television Receiver with Built-in Antenna 
2112 Blonde Leatherette Table Model Television Receiver with Built-in Antenna 
2115B Mahogany Table Model Television Receiver with Built-in Antenna 
2150B Mahogany Consolette Model Television Receiver with Built-in Antenna 
2160 Mahogany Consolette Model Television Receiver with Built-in Antenna 

2162 Blonde Wood Consolette Model Television Receiver with Built-in Antenna 

ANTENNA R.F. TUNER 
INPUT 

MIXER 
TRIMMER 

o 
o 
u. 

u 
Fig. I Top View of Cascode Tuner T95-29. 

FILAMENT (BLACK) 

1 J----------- REAR SPRING 

 134- ( RED) 140 V. 

-it-AGC ( V/HITE) 

l '' ,+ 250 V. ( BLUE) TURRET 

SPRING 

• FINE 

TUNING 

4—GROUND 

PLATE 

MIXER 
TRIMMER 

ANTENNA 
INPUT 

Fig. 2 Top View of Cascade Tuner T95-30. 

FINE • 
TUNING 

BUSHING 

o. 
AND 

SPRING 

7; 

FINE 
TUNING 
ROTOR 

AND 

SHAFT 

Pb t 

,BOTTOM 

COVER 

AND 

»It. SCREWS 

. r:USED ONLY IN ' 

Fig. 3 Disassembled View 

T95-28 TUNER ) 

of T95-29 and 795-30 R.F. (Cascode) Tuners. 

Fig. 4 Exploded View Showing Location of Parts on 795-28, T95-29 and T95-30 R.F. Cascade Tuners. 
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Dom Description 

PARTS LIST — R.F. CASCODE TUNERS 

795-28 
Tuner 

T95-29 
Tuner 

T95-30 
Tuner 
nO" 

Coding of Drum Segments 
(Specify strips by channel number, 

followed by letter) 
1 Tube, R.F.   6AG5 6BK7 6BQ7 

2 Tube, Mixer—Oscillator   6J6 6J6 6J6 

3 Shield, Tube—R.F.   T16S-006 T16S-004 TI6S-004 

4 Shield, Tube—Mixer Osc  T16S-006 T16S-006 T16S-006 

5 Shield, Side   T31B-143 T31B-143 T31B-143 

6 Shield, Bottom Cover  T31B-103 T31B-103 T3111-103 

7 Roller, Detent   T31B-016 T31B-016 T3IB-016 

8 Spring, Detent   T31B-005 T3IB-005 T31B-005 

9 Spring, Shaft Retaining Front  T31B-030 T31B-030 T31B-030 

10 Spring, Shaft Retaining Rear  T31A-109 T31A-109 T31A-109 

11 Spring, Fine Tuner Ground  T31B-008 T31B-008 T31B-008 

12 Plate, Fine Tuner Ground  T31B-012 T31B-012 T31B-012 

14 Washer, Fibre   TI1D-022 TI 1D-022 T11D-022 

15 Fine Tuner Hot Plate and Lead  T31B-252 T31B-252 T31B-252 

¡6 Trimmer, Ceramic and Lead—Ant  T31A-079 T31A-079 T31A-079 

17 Trimmer, Ceramic and Lead—R.F  T31A-056 T31A-056 T31 A-056 

18 Trimmer, Ceramic and Lead—Osc  T31A-069 T31A-069 

19 Nut, Trimmer Spring  T10E-401 TIOE-401 T10E-401 

20 Screw, Trimmer   T9A-410-7 T9A-410-7 T9A-410-7 

21 Contact Bracket Assembly  T31B-278 T31B-278 T31B-278 

25 Slug, Oscillator Tuning  T31B-015 T31B-015 T3IB-015 

26 Spring, Slug Retaining  T31A-010 T31A-010 T31A-010 

27 Choke, R.F. Heater  T34A-546 T34A-546 T34A-546 

28 Fine Tuner   T31A-066-67 T31A-066-67 T31A-066-67 

29 Drum, Less Coils  T31B-203-67 T31B-203-67 T31B-203-67 

31 Choke, Osc. Heater  T34A-575 T34A-575 T34A-575 

32 Choke, Cascode Coupling—L7  T31B-629 T31B-629 

33 Choke, Mixer plate—L10  T31B-638 

34 Choke, Neutralizing—L9   

35 Trap, Pretuned 45 mc.—L12, C12  

36 Trap, Pretuned 44 mc  

37 Terminal Board, Antenna  

38 Core, I.F. Tuning  T20C-055 

39 Choke, Mixer Plate Feed—L9  

40 I.F. Coil and Core  T31A-078 

T20C-055 

T31A-078 

T20C-055 

T31B-230 

Ti1A-078 

FINE 
TUNING 
CAM 

Fig. 5 Detail Illustration Showing 

Adjustments on 795-29 and T95-30 

R.F. Cascode Tuners. 

PICTURE 
(INNER KNOB) 
ADJUSTS PICTURE 
BRILLIANCE 

OFF ON VOLUME 
(OUTER KNOB) 
TURNS ON SET 
AND ADJUSTS 
VOLUME 

CABINET ANTENNA 
CONNECTED TO THIS 
TERMINAL BOARD. 
DISCONNECT THESE 
LEADS IF OUTSIDE 
ANTENNA IS USED. • 
FOR OUTSIDE ANTENNA 
INSTALLATIONS CONNECT 
300-OHM RIBBON TYPE 
LEAD-IN TO THIS 
TEMA INAL BOARD. 

DETENT 
ADJ 

SCREW 

SHAFT 

SEGMENTS 

ROLLER 
DETENT 

e 
8 

OSC. ADJ. FOR 
CHANNEL IN USE 

LI6 

FRONT 
TURRET 
SPRING 

SEGMENT 
SPRING 

REMOVED 
SEGMENT 

REAR TURRET 
SPRING 

Front Cabinet View Showing Controls. 

416.. 

CHANNEL 
SELECTOR 
(OUTER KNOB) 
SELECTS DESIRED 
CHANNEL 

o 
¡NE TUNING 

(INNER KNOB) 
TUNES TV. FOR 
BEST PICTURE 
AND SOUND 

SAFETY CONNECTOR 
(DISCONNECTS POWER 
WHEN BACK AND H .V. 
CAGE COVER ARE 
REMOVED.) 

-- NON-OPERATING 
CONTROLS 
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Rear View of Cabinet Showing Controls. 
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Dl 00 37/ 

NOTE: 
ALL VOLTAGES MEASURED FROM 

COMMON NEGATIVE USING 20,000 
OHM/VOLT METER WITH NO SIGNAL 
INPUT. 

LINE VOLTAGE SET AT II7V. AC. 

VOLTAGES SHOULD BE AS SHOWN .t20% 

Fig. 6 BOTTOM SOCKET VIEW for Chassis Nos. 528.632, 528.632A, 528.632-1, 
528.632A-1, 528.632-2 and 528.632A-2. 

r RECEIVER 1.17. RESPONSE 

APPROX. ECRIAL 

APPROX. 
SS DO 

3011 
MAX. 

stritox. SOI 

(-D«. 
I LOCAL 011C FRE. 0 

i MINUS CENTER t...., PIS 
IRE O. OF TV os o 
C NNNNN L 

ti.7S 
souse esseits 
I F. AMP FRED. 

•.541C 

24 MC 
"ern SEN. 
FRIO. 

t6.25 re 
PICTURE CARRIER 
I.F. Al4P.FREO. 

16.26« - 21.7S sic • siiise 
POI SOUND I.F. PACO. 

(INTER CARRIER SOUND SYSTEM) 

Fig 8 I.F. AMPLIFIER RESPONSE for All Chassis 
Numbers Covered 

©John F. Rider 

30% 

SOUND 

PASSABLE 

FIX 

IDEAL PASSABLE 

Fig, 9 OVERALL RESPONSE-ANTENNA TO PIC-

TURE DETECTOR for All Chassis Numbers Covered 

8 
ro 

1 V 

I V. 

IL 0100-377A 

340V. 

350V. 

370V. 

I25V 
I2AU7 
VII 140v 6AQ5 

200V. I45V V6 
I45V I45V 10-

22V 

6AC7 
V4 

I34V 
I38V. 

55V. 

6CB6 
V3 

13 4V. 

I38V. 

6CB6 
V2 .5y. 

240V. 
6AU6 
V 8 50V, 

240V. 

35V 

6SN7GT 
V9 

6S4 
VI9 

6T8 
V7 

34V 
I38V. 

6BQ7 
VI7 

6J6 
VI8 

6CB6 
VI 

6AL5 
VIO 

vi5 

370V. 

540V, 

13 V. 

150V. 

6SN7GT 
V13 

I3V. 

6V 

6BG6 
V14 

12,000 
TO 

14,000V. 

6W4 5lJ4G 
VI6 VI2 

30V. 

430V. 

NOTE: 
ALL VOLTAGES MEASURED FROM 

COMMON NEGATIVE USING 20,000 
OHM/VOLT METER WITH NO SIGNAL 
INPUT 

LINE VOLTAGE SET AT II7V. AC. 

VOLTAGES SHOULD BE AS SHOWN .4:20% 

Fig. 7 BOTTOM SOCKET VIEW for Chassis Nos. 528.632-3, 528.632A-3 
and for 528.632-4. 

SCHEMATIC 
LOCATION 

TUBE 
FUNCTION 

RESISTANCE CHART 

TUBE 

PIN NUMBERS 

1 2 

VI lit I F. 6C86 

V2 

V3 

2nd I. F. 6C86 

1.5 M 68 

3 4 5 6 7 • 
O 0 50K 50K 0 

O 0 50K 50K 0 

O 0 50K 50K 0 

O 500K 150 50K 0 520K 

1.5 M 68 

3rd I. F. 6C86 .2 

V4 Video Amp. 6AC7 

V6 Audio Output 6A05 

V7 
Ratio Detector 

1st Audio 6T8 

V8 Sound I. F. 6AU6 

V9 Vertical Oscillator 6SN7 

VIO Phase Detector 6ALS 

VII 

V12 

V13 

V14 

Sync Separator-Amplifier 

Low V. Rectifier 

Horizontal Oscillator 

Horizontal Output 

I2AU7 

5U4G 

6SN7 

68G6 

V15 High V. Rectifier 1113 

VI6 Damper 6W4 

o 
280K 

82 

o 
50K 

Inf. 

150K 

2 M 

12K 

50K 

530K 

5 M 5 M 

700K 1.2 M 

Inf.  

5 M 

510K 

50K 50K 510K 510K 280K 

Inf. 0 0 600K 0 3 M 

50K 50K 530K 530K 50K 

320K 

O 2 M 

O 0 15K 0 ISK 

22K o 0 56K 700K 2.2K 

Inf. 25 Inf. 25 Inf. 310K 

1.5K 130K 1.5K 0 0 570K 

o 
inf. 

50 1 M Inf. O • 

Inf. Inf. Inf. 

Inf. 

V19 Vertical Output 634 Inf. 

Inf. 

1K 

510K 
f In.
f In.
f In. 

TV APGE 1214 -,SEARS COEBUK R 

2 M O O 2 M Inf. Inf. 510K 



Oscine', mis,! 
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Second I.F. Amplifie.:61:13fi (V2) 

12 Third L.F. 
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Fig. 10 

Top View of Chassis Nos.: 

528.632 
528.632A 
528.632.1 
528.632A-7 
528.632-2 
528.632A-2 

Fig. 1/ 

Bottom View of Chassis with 
Parts Identified by Schematic 
Location for Chassis Nos.: 

528.632 
528.632A 
528.632-1 
528.632A-1 
528.632-2 
528,632A-2 
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Fig. 12 
Top View of Chassis Nos.. 

528.632-3 
528.632A-3 
528.632-4 

Fig. 13 
Bottom View of Chassis with 
Parts Identified by Schematic 
Location for Chassis Nos: 

528.632-3 
528.632A-3 
528.632-4 
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REPAIR PARTS LIST 
HOW TO ORDER REPAIR PARTS 

1. Use Correct Order Form. 

2. On the Purchase Order always give the following information: 
( I) PART NUMBER (number printed on the part if different from that shown in this list) and DESCRIP-

TION for each part ordered. When no part number is assigned, order by description and rating. Also 
give PRICE of part (indicate if no selling). 

(2) The CHASSIS NUMBER. This number is found on a metal plate ( pictured on page one) at the rear 
of the chassis. 

The Parts List for Chassis 528.631-1 is the same as 52 8.631 except for the parts listed below: 
OMI f THE FOLLOWING PARTS: 

Schematic Part Pert 
Location Number Description  

CAPACITORS 
C4R T15-231 Capacitor, 390 mmfd. 
C51 T16-219 Capacitor, .02 mfd., 1000 v. 

RESISTORS 
R64 T60-759 Resistor, 4700 ohm, 10% 
R68 T60-805 Resistor, 47 ohm, 1 w., 10% 

ADD THE FOLLOWING PARTS: 
Schematic Port 
Location Number 

Part 
Description 

CAPACITORS 
C48 T15-236 Capacitor, 180 mmf., 10%  
C51 T16-222 Capacitor, .025 mfd., 1000 v., 10%  

RESISTORS 
R64 T60-703 Resistor, carbon, IK ohm, 1/2 w-, 10%  
R68 T60-804 Resistor, wirewound, 15K ohm, 5 w., 10% (from 

pin 3 of 6W4 tube to pin of color socket.... 
R77 T60-664 Resistor, 15 megohm, 1/2 w., ( from Junction of 

RII and R12 to Junction of R6 and R24)   

suLr-IN ANTENNA 
C‹»-4NECTIONS 

Fig. 14 Antenna 

ANTENNA CONNECTIONS 
USING 300-OHM 

RIBBON TYPE LEAD-IN 
Connections. 

Beginning with production of chassis 
528.632 and 528.632A, the antenna 
connection was changed to the type 
illustrated at left in order to provide 
an improvement in built-in antenna 
performance. The use of this connec-
tion was continued through all other 
chassis numbers covered 

Schematic 
Location 

COMPLETE REPAIR PARTS LIST - CHASSIS 528.632 and 528.632A 
SEE SCHEMATIC DIAGRAM 

Part 
Number 

CI, C2, C4 
C5, C7, C8 T16-177 
C20, C21, C24 
C65, C69, C70 
C3, C16, C68 T16-188 
C6, C26, C42 
C43, C44, C49 T18-295 
C9 TI5-196 
C10 T15-223 
C11, C39 T16-189 
C12 
C13 T16-212 
C14 T18-275 
C15 T18-299 
C17, C39, C45 T16-201 
C18, C40 T18-292 

C19 T15-200 
C22 T15-228 
C23 T15-230 
C25 T15-222 
C27 T16-218 
C28, C50 T16-208 
C29 T16-229 

C30 T16-220 
C31, C34 T16-209 
C32 T16-193 
C33 T16-190 
C35 T16-198 
C36, C37 T15-220 
C46 T15-226 
C47 T15-231 
C48 T15-236 
C51 T16-223 
C52 T16-216 
C53 T15-233 
C54 T16-217 
C55 T18-298 
C56 T20-145 
C57 T18-302 
C58 T15-234 
C66 T16-213 
C67 T15-235 

RI, R8, R82, R83 T60-759 
R2 T60-708 
R3, R7 T60-806 
R5, R67 T60-668 
R6, R9, R69 T60-752 
RIO, RI5 T60-776 
R11 T60-817 
R12, R14, R49 T60-731 
R13, R44, R45 T60-778 
R16, R27 T24- I97 

1(17, R72 T60-760 
R18 T60-808 
R19, R22, R33, T60-801 
R47, R48, R65 
R20, R66 T25-10 

Description 

CAPACITORS 

Capacitor, ceramic, .005 mfd  

Capacitor, tubular, .2 mfd., 400 v  
Capacitor, electrolytic, 100 mfd., 

200 v. 40-40 mfd., 450   
Capacitor, ceramic, 100 mmfd  
Capacitor, ceramic, 10 mmfd  
Capacitor, tubular, .05 rnfd., 400 y  
Part of L4-Capacitor, ceramic, 120 mmfd  
Capacitor, tubular, .2 mfd., 600 v  
Capacitor, electrolytic, 20 mfd., 450 v  
Capacitor, electrolytic, 40 mfd., 240   
Capacitor, tubular, .01 mfd., 600 v  
Capacitor, electrolytic, 4 mfd., 50 v  
Capacitor, mica, 470 mmfd  
Capacitor, ceramic, .002 mfd  
Capacitor, mica, 220 mmfd  
Capacitor, ceramic, 5 mmfd  
Capacitor, molded tubular, .22 mfd., 600 y  
Capacitor, tubular, .1 mfd., 600   
Capacitor, molded paper tubular, .05 mfd., 

600Capacitor, ylcie-d tubular, +lar,3.00(70c47 mfd., 600 
Capacitor, tubular, .006 mfd., 600 y  
Capacitor, tubular, .05 mfd., 600 V  
Capacitor, tubular, .005 mfd., 600 v  
Capacitor, tubular, .002 lad., 600 v  
Capacitor, ceramic, .001 mfd  
Capacitor, silver mica, 330 mmfd  
Capacitor, mica, 390 mmfd  
Capacitor, ceramic, 180 mmfd  
Capacitor, tubular, .025 mfd., 1000 v  
Capacitor, tubular, .05 mfd., 1000 V  
Capacitor, mica, 50 mmfd., 800 v  
Capacitor, tubular, .25 mfd., 400 v  
Capacitor, electrolytic, 8 mfd., 500 \-
Capacitor, trimmer, HORIZONTAL DRIVE  
Capacitor, electrolytic, 60 mfd., 200 y  

Capacitor, ceramic, 500 mmfd., 20,000 y  
Capacitor, tubular, .03 mfd., 600 v  
Capacitor, mica, 150 mmfd  

RESISTORS 
Resistor, 4.7K ohm, 1/2 w. 10%  
Resistor, 680 ohm, 1/2 w. 10%  
Resistor, 56 ohm, 1/2 w. 10%  
Resistor, 1 megohm, 1/2 w  
Resistor, 100 ohm, 1/2 w. 10%  
Resistor, 82 ohm, 1/2 W. 10%  
Resistor, 120K ohm, 1/2 w. 10%  
Resistor, 470K ohm, 1/2 w  
Resistor, 8.2K ohm, 1/2 w. 10%  
Resistor, variable (dual) VOLUME 500K ohm, 

CONTRAST 1K ohm  
Resistor, 10K ohm, 1/2 w. 10%  
Resistor, 6.8K ohm, 2 w. 10%  
Resistor, 100K ohm, 1/2 w. 10%  
Resistor, variable, 50K ohm, BRILLIANCE and 

HORIZONTAL HOLD  

V  

©John F. Rider 
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COMPLETE REPAIR PARTS LIST - CHAS SIS 528.632 and 528.632A - (Coned) 

Schematic 
Location 

R21 
R23 
R24, R62, R79 
R25, R50 
R26 
R28 
R29 
R30 
R31, R32 
R35 
R36 
R38 
R39 
R40, R63 
R41, R76 
R42 
R43, R57 
R46, R53 
R5 t 
R52, R55 
R54 
R56 
R58 
R59 
R60 
R61 
R64 
R68 
R70 
R71 
R-4 
R75 
R77 
R78 
R80 
R811 

Part 
Description 

T60-816 Resistor, 3.3K ohm, 2 w. 10%  
T60-788 Resistor, 180K ohm, 1/2 w. 5%  
T60-747 Resistor, 270K ohm, 1/2 w. 10%  
T60-779 Resistor, 4.7 megohm, 1/2 w  
T60-811 Resistor, 12K ohm, 1/2 w. 10%  
T60-730 Resistor, 47K ohm, 1/2 w  
T60-767 Resistor, 150 ohm, 1/2 w. 10%  
T60-810 Resistor, 22K ohm, 2 w. 10%  
T60-758 T25-13 Resistor, 560 ohm, 1/2 w. 10%  

Resistor, variable, 2.5K ohm VERTICAL LINEARITY 
T60-726 Resistor, 2.2 megohm, 1/2 w  
T60-872 Resistor, 2.7 megohm, 1/2 w  
T25-15 Resistor, variable, 2 megohm, HEIGHT  
T60-802 Resistor, 56K ohm, 1/2 w. 10%  
T60-783 Resistor, 15K ohm, 1/2 w. 10%  
T25-17 Resistor, variable, I megohm, VERTICAL HOLD  
T60-782 Resistor, 1.2 megohm, 1/2 w. 10%  
T60-744 Resistor, 22K ohm, 1/2 w. 10%  
T60-716 Resistor, 15K ohm, 1 w. 10%  
T60-714 Resistor, 2.2K ohm, 1/2 w. 10%  
T60-710 Resistor, 3.9K ohm, 1/2 w. 10%  
T60-807 Resistor, 680K ohm, 1/2 w. 10%  
T25-14 Resistor, variable, 2250 ohm, 4 w. FOCUS  
T60-814 Resistor, 330 ohm, 2 w. 10%  
T60-800 Resistor, wirewound, 800 ohm, 5 w. 10% ,  
T60-729 Resistor, 1.5K ohm, 1/2 w. 10%  
T60-703 Resistor, 1K ohm, 1/2 w. 10%  
T60-804 Resistor, wirewound, 15K ohm, 5 w. 10%  
T60-853 Resistor, wirewound, 25K ohm, 10 w. 10%  
T60-787 Resistor, 330K ohm, 1/2 w. 5%  
T60-667 Resistor, 220K ohm, 1/2 w  
T60-877 Resistor, 1 megohm, 1 w  
T60-664 Resistor, 15 megohm, 1/2 w  
T60-727 Resistor, 100K ohm, 1/2 w  
T60-878 Resistor, 8.2K ohm, 2 w. 10%  
T60-665 Resistor, 390 ohm, 1/2 w. 10%  

TRANSFORMERS AND COILS 

Ti T10-541 Transformer, 2nd I.F. (blue)  
T2 T10-542 Transformer, 3rd I.F. (white)  
T3 T10-543 Transformer, 4th I.F. (red)  
T4 T10-552 Transformer, ratio detector, 4.5 MC  
T5 T80-261 Transformer, vertical output   
T6 T80-257 Transformer, vertical blocking  
T- T80-264 Transformer, power   
T8 T80-253 Transformer, output (audio)   

T80-265 Transformer, horizontal output   
T9 T80-263 Transformer, horizontal output (alternate)   
Li T10-557 Coil, peaking, 90 uh (orange)  
L2 T10-558 Coil, peaking, 375 uh (red)  
L3 T10-566 Coil, peaking, 186 uh (grey) 

(on 12K 1/2 w. resistor)  
L4 T10-571 Coil, 4.5 trap (includes C12)  
L5 T10-565 Coil, peaking, 380 uh (purple) 

(on 10K 1 w. resistor)  
L6 T10-556 Coil, 4.5 MC sound take-off, 

(includes 3 condensers)  
L7, 112 T83-694 Coil, deflection yoke   
L9 TIO-560 Coil, focus  
L10 T10-555 Coil, horizontal oscillating 

(includes 3900 mmfd. and 5.6 K)  

COMPLETE 
Schematic 
Location 

Lli 
L13 
L14 

REPAIR PARTS LIST - CHAS SIS 528.632 and 528.632A - 
Part 

Number Description  

T10-551 Coil, WIDTH CONTROL  
T10-561 Coil, HORIZONTAL LINEARITY   
T10-574 Coil, wave trap, 21.75 MC 

(includes 75 mmfd.)  

MISCELLANEOUS CHASSIS PARTS 
T22-165 Connector, high voltage  
T84-447 Cover assembly   
T21-161 Cover, high voltage cage  
T48-45 Crystal, 1N34   
T43-14 Fuse, 1/8 amp., 250 v. ( Sb o Blo) 3 AG type  
T43-12 Fuse, 5 amp., 250 y  
T83-684 Ion trap, single magnet  
T37-122 Insulator, ceramic socket support  
T22-133 Jack, speaker   
T23-161 Line cord (8 ft.) and plug  
T45-130 Plug, color socket  
T95-29 R.F. Tuner (Cascode)  
T87-43 Receptacle, AC line  
T87-44 Receptacle, fuse holder  
T83-661 Retainer, tube shield  
T71-42 Shield, tube   
T68-18 Socket, octal molded  
T68-43 Socket, miniature, 7 pin  
T68-48 Socket, miniature, 9 pin (V19)  
T68-44 Socket, miniature, 9 pin (V7 & V11)  
T68-50 Socket, picture tube   
T68-53 Socket, octal, wafer (V15) 4 pins only  
T70-153 Spring, tube grounding (2 Req.)  
T27-24 Strap, picture tube support  
T83-693 Yoke mounting hood  

CHASSIS 528.632-1 and 528.632A-1 
SEE SCHEMATIC DIAGRAM ON INSERT AT END OF RL 

The parts list for chassis 528.632-1 and 528.632A-1 is the same as for chassis 528.632 and 528.632A. The dif-
ference between these models was a change in the I.F. frequencies, which were changed to the following: 

1st IF 24.0 Mc. 3rd IF  23.8 Mc. 
2nd IF  25.5 Mc. 4th IF  26.1 Mc. 

The sound trap frequency has been changed to 21.75 Mc.  

CHASSIS 528.632-2 and 528.632A-2 
SEE SCHEMATIC DIAGRAM 

The Parts List for Chassis 528.632-2 and 528.632A-2 is the same as for 528.632 and 528.632A except for the 
parts listed below: 
OMIT THE FOLLOWING PARTS: 
Schematic Port Part 

Number Location Description  

CAPACITORS 
C17, C38, C45 T16-201 Capacitor, tubular, .01 mfd., 600 v. 
C39 T16-189 Capacitor, tubular, .05 mfd., 400 v. 
C28, C50 T16-208 Capacitor, tubular, .1 mfd., 600 v. 
C29 T16-229 Capacitor, molded paper tubular, .05 mfd., 600 v. -5% 30% 

T15-236 C48 Capacitor, ceramic, 180 mmfd. 
C51 T16-223 Capacitor, tubular, .025 mfd., 1000 v. 
C52 T16-216 Capacitor, tubular, .05 mfd., 1000 v. 
C54 T16-217 Capacitor, tubular, .25 mfd., 400 v. 
C32 T16-193 Capacitor, tubular, .05 mfd., 600 v. 

RESISTORS 
R43 T60-782 

TT66°0--770593 Resistor, 1.2 megohm, 1/2 w., 10% R64 R82 Resistor, IK ohm, 1/2 w ., 10% 
Resistor, 4.7K ohm, 1/2 w., 10% 
MISCELLANEOUS CHASSIS PARTS 

T43-14 Fuse, 1/8 amp., 250 v. ( Slo-Blo) 3 AG Type 
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- -5 CHASSIS 528. 631-1, 528. 632, - , -2, - 3, -4, -5, 528. 632A, - 

CHASSIS 528.632-2 and 528.632A-2 - (Cont'd) 

ADD THE FOLLOWING PARTS: 
Schematic Part Part 

CAPACITORS 
C17, C38, C45 T16-225 Capacitor, tubular, .01 mfd., 600 v  
C39, C32 T16-224 Capacitor, tubular, .05 mfd., 600 v    --
C28. C50 T16-227 Capacitor, .1 mfd., tubular, 600 V  
C29 T16-230 Capacitor, molded paper tubular, .06 mfd., 600 v. 10% . .... • • 
C48 T15-232 Capacitor, mica, 120 mmfd  
C51 T16-222 Capacitor, tubular, .025 mfd., 1000 v. 10% ,  • 
C52 T16-228 Capacitor, molded tubular, .05 mfd., 1000 y  
C54 T16-226 Capacitor, tubular, .25 mfd., 400 v  

RESISTORS 
R43 T60-880- Resistor, 1.5 megohm, 1/2 w., 10%  . . . . 
R64 T60-675 Resistor, 1K ohm, 1/2 w  
R82 T60-756 Resistor, 1.2K ohm, 1/2 w., 10%  

MISCELLANEOUS CHASSIS PARTS 
T43-13 Fuse, 1/4 amp., 250 v., 3 AG type 

CHASSIS 528.632-3 and 528.632A-3 
SEE SCHEMATIC DIAGRAM 

The Parts List for Chassis 528.632-3 and 528.632A-3 is the same as for 528.632-2 and 528.632A-2 except for 
the parts listed below: 

OMIT THE FOLLOWING PARTS: 
Schematic Part Part 
Location Number Description 

C25 T15-222 Capacitor, ceramic, 5 mmfd. 
T95-29 R.F. tuner (Cascode) 

ADD THE FOLLOWING PARTS: 
Schematic Part Part 
Location Number Description 

C25 T15-238 Capacitor, ceramic, 3.3 mmfd  
C71 T16-177 Capacitor, ceramic, .005 mfd  

T95-30 R.F. Tuner (Cascode)  

CHASSIS 528.632-4 
SEE SCHEMATIC DIAGRAM 

The Parts List for Chassis 528.632-4 is the same as for 528.632-3 and 528.632A-3 except for the parts listed below ; 

OMIT THE FOLLOWING PARTS: 
Schematic Part Part 
Location Number Description 

C53 T15-233 Capacitor, mica, 50 mmfd., 800 V. 
C58 T15-234 Capacitor, ceramic, 500 mmfd., 20,000 v. 
R31, R32 T60-758 Resistor, 560 ohm, 1/2 w., 10% 
R51 T60-716 Resistor, 15K ohm, 1 w., 10% 
T9 T80-265 Transformer, horizontal output 

T80-263 Transformer, horizontal output ( alternate) 
T37-122 Insulator, ceramic socket support 
T45-130 Plug, color socket 
T68-53 Socket, octal, wafer (V15) (4 pins only) 

ADD THE FOLLOWING PARTS: 
Schematic Part Part 
Location Number Description 

C53 Part of deflection yoke (T-83-694) 
C58 T15-239 Capacitor, ceramic, 500 mmfd., 20,000 y  
R4 T60-881 Resistor, 2.2 ohm, y2 w., 10%  . 
R31, R32 Part of deflection yoke (T-83-694) 
R51 T60-887 Resistor, 15K ohm, 1 w., 10%  
T9 T80-279 Transformer, horizontal output  

T37-139 Insulator, resistor support  
T68-56 Shell, Corona   
T68-55 Socket, Ring Mounting (Corona Shell)   

CHASSIS 528.632-5 and 528.632A-5 
The Parts List for Chassis 528.632-5 and 528.632A-5 is the same as for 528.632-2 and 528.632A-2 excep: for 
the parts listed below. 

The improved Cascode Tuner (Part No. T95-30) was substituted for Part No. T95-29 in some receivers built 
with this chassis number. 

OMIT THE FOLLOWING PARTS: 
Schematic Part Part 
Location Number Description  

C58 T15-234 
T9 T80-265 

T37-122 
T68-53 

ADD THE FOLLOWING PARTS: 
C58 T15-239 
R4 T60-881 
T9 T80-279 

T37-139 
T68-55 
T68-56 

Port 
Number Descri on 

Sears No. 2110-A 

Capacitor, ceramic, 500 mmfd., 20,000 v. 
Transformer, horizontal output 
Insulator, ceramic socket support 
Socket, octal, wafer (V15) (4 pins only)  

Capacitor, 500 mmfd., ceramic  
Resistor, 2.2 ohm, 1/2 w., 10%  
Transformer, horizontal output 
Insulator, resistor support  
Socket, Ring Mounting (Corona Shell)  
ShellCorona   
CABINET REPAIR PARTS LIST 

T32-21 Back   
T42-515 Cabinet   
T21-170 Cover   
T48-58 Glass, TV, Safety  
T52-351 Knob, Channel Selector... 
1'52-352 Knob, fine tuning  
T52-353 Knob, Off-volume   
T52-354 Knob, contrast  
T31-197 Mask   
T36-126 Wire Screen (2 req.)  
T45-125 Plug Speaker   
T79-397 Speaker   
5" P.M. Sears No. 2111 
T32-21 Back   
T42-524 Cabinet   
T21-170 Cover   
T48-58 Glass, TV, Safety  
T52-373 Knob, Channel Selector  
T52-374 Knob, fine tuning  
T52-375 Knob, off-volume   
T52-376 Knob, contrast  
T31-197 Mask   
T36-126 Wire Screen (2 req.)  
T45-125 Plug speaker   
T79-397 Speaker  5" P.M. 

Sears No. 2112 
T32-21 Back   
T42-525 Cabinet  
T21-170 Cover   
T48-58 Glass, TV, Safety  
T52-360 Knob, channel selector.   
T52-378 Knob, fine tuning 
T52-361 Knob, off-volume 
T52-379 Knob, contrast  
T31-197 Mask   

Sears No. 2160 
T32-22 Back   
T42-516 Cabinet   
T21-170 Cover   
T48-60 Glass, TV, Safety  
T52-360 Knob, channel sel  
T52-352 Knob, fine tuning  
T52-361 Knob, off-volume   
T52-354 Knob, contrast   
T31-196 Mask   
T34-126 Wire Screen (2 req.)  
T45-125 Plug speaker   
T79-399 Speaker   8" P.M.   

Port 
Number Description 

T36-126 Wire Screen (2 req.)  

T45-125 Plug speaker   

T79-397 Speaker   

5" P.M. 
Sears No. 2115-11 

T32-21 Back   

T42-518 Cabinet   

T21-170 Cover   

T48-61 Glass, TV, Safety  

T52-360 Knob, channel Sel  

T52-352 Knob, fine tuning  

T52-361 Knob, off-volume   

T52-354 Knob, contrast   

T31-199 Mask   

T36-126 Wire Screen (2 req.) 

T45-125 Plug speaker   

T79-398 Speaker  6" P.M. 

Sears No. 2150-B 
T32-21 Back   

T42-517 Cabinet   

T21-170 Cover   

T48-59 Glass, TV, Safety  

T52-351 Knob, channel Sel  

T52-352 Knob, fine tuning  

T52-353 Knob, off-volume   

T52-354 Knob, contrast   

T31-198 Mask   

T36-126 Wire Screen (2 req.)  
T45-125 Plug speaker   
T79-398 Speaker   
6" P.M. 

Sears No. 2162 
T32-22 Back   
T42-526 Cabinet   
T21-170 Cover   
T48-60 Glass, TV, Safety  
T52-360 Knob, channel sel  
T52-378 Knob, fine tuning  
T52-361 Knob, off-volume   
T52-379 Knob, contrast   
T31-196 Mask   
T36-126 Wire Screen (2 reg.) 
T45-125 Plug speaker   
T79-399 Speaker   8" P.M. 
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Fig. 15 Schematic Diagram for Chassis Nos. 528.632 and 528.632A. 
This Diagram is Also for Chassis Nos. 528.632-/ and 528.632A-1. 
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CHASSIS 528.632-3,528.632A-3 
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Fig. 16 Schematic Diagram for Chassis Nos. 528.632-2 and 528.632A-2. 
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GENERAL DESCRIPTION 

SILVERTONE 1176-21 
(21" RECTANGULAR PICTURE TUBE) 

The information contained in this service RL covers numbers 

1176-11 and 1186-21- Both receivers utilize the same chassis 100.208 

and differ only as to cabinet design, one being a table model while the 

other is a console model. 

Seventeen tubes are used solely for reproduction of the visual and 

aural portions of the television broadcast. In addition, a heavy duty 

transformer and two rectifier tubes provide power for operation of 

all stages. 

Outstanding circuit features of the receivers include a high gain R.F. 

tuner which is noted for its stability and rugged mechanical construction, 

an inter-carrier sound system which is free from distortion normally 

caused by oscillator drift, automatic frequency control of horizontal sync 

system, automatic gain control, and retrace line suppression. 

Exceptional sensitivity is achieved by a thoroughly stable and A.G.C. 

controlled R.F. amplifier and three stages of IF, amplification followed by 

a broad-band video amplifier. Another important feature is the cam. 

pactly designed built-in antenna 

POWER REQUIREMENTS 

PICTURE SIZE 

21 Rectangular 

SPEAKER 

1176-21 

1186.21 

50 , ycle's 

Type 
P.M. Dynamic 

P.M. Dynamic 

I.F. SYSTEM 

200 ,... attt, Three Stages-stagger tuned-for composite signal. 

One additional stage for sound channel. 

Size 

6" x 9'' 

V.C. Imped. 

3.2 ohms 

3.2 ohms 

ANTENNA INPUT IMPEDANCE 

Balanced input for ribbon type transmission line-300 ohms. 

BUILT-IN ANTENNA 

Broad band dipole 

R. F. TUNER 

Turret type construction; individually removable coil assemblies for all 

channels. All components are easily accessible for servicing. 

INTERMEDIATE FREQUENCIES 

Sound Carrier-22.25 Mc. 

Picture Carrier-26.75 Mc. 

SILVERTONE 1186-21 
(21" RECTANGULAR PICTURE TUBE) 

Suppression of retrace lines by an ingenious circuit arrangement contrib-

utes to ease of operation of the receiver. This highly desirable perform-

ance feature permits a wide variety of picture brightness and contrast 

control settings without appearance of retrace lines. 

Orderly and well spaced arrangement of all components on a generously 

proportioned chanil pan permits easy access to all circuits for measure. 

merits und analysis. 

TUBE NO. TUBE TYPE 

V1 6AU6 

V2 6T8 

V3 6AS5 

V4 6BK7 

V5 6.16 

V6 6C B6 

V7 6CB6 

V8 6CB6 

V9 6SN7GT 

VIO 6AC7 

CHANNEL 
NO. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

VIDEO AMPLIFIER 

Broad band. 

RETRACE LINE SUPPRESSOR 

Eliminates retrace lines thruout the normal range of picture brightness 

and contrast. 

FOCUS 

Electromagnetic with an auxiliary control on the front panel. 

DEFLECTION 

Magnetic 

DETECTOR 

Sound-Ratio Type 

Picture-Germanium Crystal Type 

HORIZONTAL SYNCHRONIZATION 

Automatic frequency control A.G.C.provides excellent picture stability 

and noise immunity. 

HIGH VOLTAGE POWER SUPPLY 

"Fly- back" type. Completely enclosed in a shielded compartment. 

TUBE COMPLEMENT 

FUNCTION 

1st Sound Amplifier- Limiter 

Sound Discriminator - Sound Amplifier 

Sound Output 

RF Amplifier 

03cillatot - Mixer 

1st IF Amplifier 

2nd IF Amplifier 

3rd IF Amplifier 

A.G.C. - Sync Amplifier 

Video Amplifie 

TUBE NO. TUBE TYPE 

V11 21AP4 

V12 12AU7 

V13 6AL5 

V14 6SN7GT 

V15 68Q6GT 

V16 1X2A 

V17 6W4GT 

V18 5U4G 

V19 6BL7GT 

FUNCTION 

Picture Tube 

Sync Clipper - Phase Splitter 

Horizontal AFC - Phase Detector 

Horizontal Scanning Multivibrator 

Horizontal Scanning Output 

High Voltage Rectifier 

Horizontal Damping 

Rectifier 

Vertical Blocking Oscillator-

Vertical Scanning Output 

TELEVISION CHANNELS & FREQUENCIES   

FREQ. 
MC. 

54 - 60 

60 - 66 

66 - 72 

76 - 82 

82 - 88 

174 - 180 

180 - 186 

186 - 192 

192 - 198 

198 - 204 

204 - 210 

210 - 216 

PICTURE CARRIER 
MC. 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205 25 

211.2.5 

SOUND CARRIER 
MC. 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209 75 

215.75 

HETERODYNE 
OSC. FREQ. MC. 

82.00 

88.00 

94.00 

104.00 

110.00 

202.00 

208.00 

214.00 

220.00 

226.00 

232.00 

238.00 

3
9
V
d
 A
l
 ›
o
n
s
3
o
d
 
S
a
V
3
S
 

©John F. Rider MODELS 1176-21,1186-21, Ch. 100.208 



MODELS 1176-21,1186-21, Ch. 100.208 

RECEIVER OPERATING CONTROLS 
The various controls on the receiver may be divided into two classes, Oper-

ating and Pre-Set. Operating controls are those which control program 

selection as well as sound and picture quality. 

All the operating controls of the receiver are located on the front panel 

ON-OFF 
SWITCH 

& VOLUME 
CONTROL 
(outer knob) 

Use to turn receiver 
on or off and to ad-
just for desired sound 

volume. 

and the name and use of each are described in Figure 1. More detailec' 

instructions on the application of the operating controls are given in the 

following section, while a description and function of each of the Pre-set 

controls will be found in the section entitled " Control Adjustment Pro-

cedure." 

Siiveteite  

Fig. 1 

PICTURE 
CONTROL 
(inner knob) 

Adjust to receive pic-
ture and obtain cor-
rect contrast between 

light and dark 
shades. 

FINE TUNING 
CONTROL 
(inner knob) 

Use to tune in station 
after "Channel Se-
lector" is set to de-
sired channel. See 
next section for com-
plete description of 
tuning procedure. 

HOW TO TUNE THE RECEIVER 
This receiver is designed to be used for reception of sight and sound 

programs from local television transmitting stations operating on any of 

the twelve commercial television channels assigned by the Federal 

Communications Commission. 

In order to select a particular station and adjust the various 

operating controls for correct picture and accompanying aural 

reception, proceed as follows: 

1 Check to be sure that a television station is on the air at the time 

you wish to operate the receiver. Program schedules ore usually 

published in daily newspapers and many stations will mail copies of 

their weekly broadcast schedule to set owners upon request. 

2 Rotate the "On-Off Switch and Volume" knob approximately 1,2 

turn clockwise to turn set on and obtain sufficient sound volume 

during the tuning process. Allow several minutes for all tubes in 

the receiver to warm up and for circuits to stabilize before attempt-

ing to obtain a picture on the screen. 

3 Turn the "Picture" control knob approximately 3, turn clockwise. 

4 Set "Channel Selector" by turning this knob so that the desired 

television channel is at the top of the knob Channel numbers foi 

all television stations operating in your area will be found in 

your local newspaper. 

5. After "Channel Selector" knob has been set, then use the "Televi-

sion Fine Tuning" control to obtain the correct tuning point for 

both picture and sound. That is accomplished as follows: 

a Turn "Television Fine Tuning" control in either direction until 

sound volume is maximum—if sound cannot be heard, advance 

the volume control and repeat fine tuning. 

b. When the point of maximum sound volume has been reached 

it will be noted that the picture has a "ragged" or "sow-tooth" 

appearance or is 

partially obscured 

by "sound bars" 

(dark horizontal 

bars of varying 

width—see Fig. 2). 

THE CORRECT 

SETTING OF THE 

TELEVISION FINE 

TUNING CON-

TROL is now ob-

tained by turn-

ing it away from 

the maximum 

volume position only for enough to eliminate the "sound 

bar" interference and permit sharp reproduction of the 

picture. 

6. Readjust the setting of the "Volume" control until the sound ac-

companying the television broadcast is received at a satisfactory 

level. 

7. The Setting of the 

"Picture" control 

should now be adjust-

ed for the most pleas-

ing picture. This con-

trol adjusts the black 

and white contrast be-

tween the various pic-

ture elements. Too 

much contrast is ap-

parent when the pic-

ture is lacking in Fig. 3—REDUCE CONTRAST; 

gradations between ADJUST PICTURE CONTROL 

CHANNEL 
SELECTOR 
(outer knob) 

Set knob so that de-
sired channel desig-
nation is at top of 
knob. Then use Fine 
Tuning control to 

tune in station. 

Fig. 2—SOUND INTERFERENCE 

CAUSED BY INCORRECT TUNING 

black and white or 

the picture loses form 

(see Fig. 3). Too lit-

tle contrast (or a very 

weak signal from the 

station) causes the pic-

ture to appear faded 

as illustrated in Fig. 4. 

If picture brightness is 

not as desired, change 

the position of the 

pre•set "Brightness" Fig. 4—INCREASE CONTRAST; 

control located under 

the Nome Plate on the 

front panel. This plate is hinged at the bottom; to gain access to 

the control, merely tilt plate forward. 

ADJUST PICTURE CONTROL 

8. After all of the aforementioned controls have been correctly ad-

justed, the picture should be clear and steady and all shades 

between black and 

white will be readily 

discernible. It is pref-

erable to adjust the 

"Picture" control dur-

ing the test pattern 

transmission which 

usually precedes the 

regular telecast as use 

of the test pattern 

permits much finer ad-

justment than can be 

made with ordinary 

pictorial scenes. 

Fig. 5 

CORRECTLY ADJUSTED PICTURE 

9. During intervals in which stations are only televising their test pat-

terns, the sound will be a sustained note. These test patterns (Fig. 5) 

and special sound transmissions are used by television installation 

men to adjust certain pre-set controls at the time a receiver is in-

stalled. 

ANTENNA REQUIREMENTS 
USE OF BUILT-IN ANTENNA—This television receiver is equipped with 

the new built-in antenna intended to provide satisfactory reception in 

locations where fairly strong signals may be obtained from local 

transmitting stations and where electrical interference is not excessive. 

To insure maximum performance of the built-in antenna it will be necessary 

to properly orient the entire receiver. A trial will reveal the position of 

best reception with the least interference. Avoid locating the receiver near 

large metal objects such as a radiator or too close to a wall which is 

known to contain metal lath or steel beams. 

USE OF AN OUTDOOR ANTENNA—In cases where station signals are 

very weak, or reflections prove troublesome, and the built-in antenna does 

not provide satisfactory reception, then an outdoor antenna will be re-

quired. Use of the outdoor type antenna is particularly desirable in weak 

signal or "fringe" areas as it can be located at greater height above the 

ground (where signals ore stronger) and free of surrounding obstructions. 

The outdoor antenna should have a broad frequency response charac-

teristic whose impedance closely matches the 300 ohm input impedance 

of the receiver. 

Before connecting the lead-in from an outdoor antenna to the re-

ceiver's terminal strip, it first will be necessary to disconnect the receiver's 

built-in antenna leads from this strip. 

CONTROL ADJUSTMENT PROCEDURE 
The various controls on the receiver may be divided into two classes, Oper-

ating and Pre-set, Operating controls are those which control program 

selection as well as sound and picture quality and their functions are in-

dicated in Fig. 1. 

There are nine Pre-set controls, two of which are located at the back of 

the chassis (see Figure 16). Six controls ore located under the Name 

Plate on the front panel. This plate is hinged at the bottom; to obtain 

access to controls, merely tilt plate forward. The Auxiliary Fine Tuning 

Screw can be reached by removing the "Channel Selector" and "Tele-

vision Fine Tuning" knobs. 

To gain access to the centering adjustments and ion trap, it will be 

necessary to remove the back of the cabinet by taking out the screws 

around edges. 

Operate the receiver according to the instructions given in the section of 

this manual entitled "How To Tune The Receiver" and make the following 

adjustments as required. 

1. ADJUST ION TRAP— It screen remains dark or is only dimly illumi-

nated when " Brightness" control is turned clockwise, the ion trap may 

require adjustment. 

The ion trap is located on the neck of the picture tube as shown in 

Figure 16 and consists of a magnet held in position by metal bands. 

With " Brightness" control ( located behind Name Plate) set approxi-

mately t2 turn clockwise, rotate the entire ion trap assembly while 

sliding it back and forth until picture tube screen is illuminated to 

maximum brilliance. Reduce "Brightness" control setting and repeat 

this operation to assure accurate positioning of ion trap. 

Do not turn " Brightness" control to its maximum clockwise 

position until ion trap is correctly adjusted—failure to ob-

serve this precaution may result in damage to the picture 

tube. 

CAUTION: There is only ONE correct setting of the ion trap. 

This position is attained when maximum brilliancy occurs on 

the picture tube screen. If defocusing of picture or neck 

shadow results, DO NOT adjust position of ion trap—see 

instructions located elsewhere in this manual for removing 

these aforementioned faults. Failure to observe this pre-

caution will result in an ion burn ( brown spot) on the face 

of the picture tube. Since this condition is brought about by 

lack of proper ion trap adjustment at time of receiver in-

stallation, the picture tube will not be eligible for warranty 

adjustment. 

2 AUXILIARY FINE TUNING ADJUSTMENT—If it is found thr.it the 

tuning range of the " Fine Tuning" control is inadequate to permit 

correct tuning of a station in its assigned channel, then adjustment of 

the "Auxiliary Fine Tuning" screw will be necessary. This special 

screw is accessible after removal of the "Channel Selector" and "Fine 

Tuning" knobs. They may be removed by merely pulling them forward. 

Adjustment of the "Auxiliary Fine Tuning" screw may be under-

taken in accordance with the following procedure. 

a. Set "Channel Selector" to desired channel; then remove this knob. 

b. Set " Fine Tuning" knob to the center of its range; then remove 

this knob. The fiat portion of the main tuning shaft (outer 

shaft) should now be in the uppermost position. Note the loca-

tion of the "Auxiliary Fine Tuning" adjustment screw on receiver 

chassis—see Fig. 13 
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c. Using a thin screwdriver (preferably non-metallic), adjust the set-

ting of "Auxiliary Fine Tuning" screw for correct tuning of the 

desired television station—CAUTION: Do not attempt to rotate 

this screw more than two full turns in either direction, as 

further rotation may release it from the thread clip with-

in the tuning mechanism and the coil for that channel 

(located in R.F. Tuner Unit) would then have to be re-

moved in order to restore the screw to the correct 

position. If a metal screwdriver is used, detuning occurs when 

the screwdriver is removed but it will be noted that this degree 

of detuning can now be compensated by resetting the "Television 

Fine Tuning" control (outer shaft). Thus the range of the 

"Television Fine Tuning" control (after knob is replaced on the 

shaft) will be adequate to tune in the station. 

d. This completes the adjustment of the "Auxiliary Fine Tuning" screw 

for one channel. Identical screws are provided on each channel 

and they are all accessible thru the same opening in the tuning 

mechanism as each successively moves into position when the 

"Channel Selector" knob is rotated. 

3. HORIZONTAL HOLD—Should the picture appear to move hori• 

zontally across the 

screen or break up 

into a series of light 

and dark streaks GS 

%how. in Fig pin 6 

adjust the "Horizontal 

Hold" control ( located 

behind Name Plate) 

until the picture re-

mains stationary and 

does not slip horizon-

tal sync when oper-

ating "Channel Selec-

tor" knob. 

4 VERTICAL HOLD— 

i‘ould the picture ap-

pear to roll by in a 

vertical direction or 

cause multiple vertical 

images as shown in 

Figure 7, it will be 

necessary to adjust the 

"Vertical Held" con-

trol located behind 

the Name Plate (see 

Figure 13). 

After this adjustment is 

made, reduce contrast 

until picture is barely 

visible and check set-

ting of "Vertical Hold" 

control for proper pic-

ture synchronization. 

5. INITIAL FOCUS—Ad-

just the "Focus" con-

located behind 

name plate, until pic-

ture is clearly defined. 

Fuzzy picture may also 

be due to reproduction 

Fig. 6—HORIZONTAL MOVEMENT; 

ADJUST HORIZ. HOLD CONTROL 

Fig. 7—VERTICAL MOVEMENT; 

ADJUST VERTICAL HOLD CONTROL 

Fig. 8—BLURRED APPEARANCES 

ADJUST FOCUS CONTROL 

TILT NAME PLATE BRIGHTNESS 

FORWARD 

voLusit 
OFF- ON -  •----PICTURE 

HEIGHT 

of poor quality film when station is televising a motion picture. In-

correct tuning of receiver produces a similar effect. Check for proper 

tuning point as described in step 5 of section entitled "How To Tune 

the Receiver." 

The following adjustments should be made while the station Is 

transmitting its circular test pattern. 

6 STRAIGHTENING 

TILTED RASTER— if 

the pattern should ap-

pear on the screen in 

a tilted position os 

shown in Figure 9. 

loosen the deflection 

yoke locking screw 

labeled A in Fig. 16 

and rotate the yoke 

sufficiently to correct 

this condition. Be sure 

to re-tighten the screw 

securely. 

7 CENTERING— To cen-

ter the test pattern on 

the screen, position 

focus coil by adjusting 

the three nuts labeled 

B in Fig. 16. 

NOTE: If a decrease 

in picture tube bril-

liance is noted when 

making the centering 

adjustment readjust 

ion trap as explained 

in step # 1. 

8 HEIGHT — Control of 

picture size in the 

vertical direction is ac-

complished by means 

of the "Height" con-

trol located behind the 

Name Plate. Height 

and width adjustments 

should be checked for 

all transmitting sta-

tions to be sure that 

picture properly fills 

the viewing area. It 

may be necessary to 

change the setting of 

the "Height" control 

after the "Vertical 

Linearity" control is 

adjusted. 

9. WIDTH — Control of 

picture size in the hori-

zontal direction is ac-

complished by means 

of the "Width" con-

trol located on the 

rear of H. V. power 

supply ( see Fig 16) 

HORIZONTAL VERTICAL VERTICAL 
HOLD HOLD LINEARITY 

---

Fig 12—IOCATIONS OF PRESET CONTROLS 

Fig. 9—TILTED PICTURE; 

ADJUST YOKE POSITION 

Fig. 12—TOO NARROW, 

ADJUST WIDTH CONTROL 

T UN IN 0 

ADJUST FOCUS COIL POSITION 

Fig. 11—TOO SHORT; 

ADJUST HEIGHT CONTROL 

AUXILIARY 

FINE 
ADJUSTMENT 

SCREW 

CHANNEL 
SELECTOR 

If abnormally low line voltage makes it difficult to obtain sufficient 

picture width when using the "Width" control, then the setting of 
the " Horizontal Drive" control may be incorrect. The method of ad-

justing this control is explained in paragraph -71-- 12. 

10 VERTICAL LINEAR-

ITY — Improper ver-

tical linearity causes 
the circular test pat-
tern to appear con-
densed on the upper 
edge of the screen 

and extended on the 
lower edge or vice 
versa. This effect is 
illustrated in Figure 
14. Adjust for proper 

linearity by using 
"Vertical Linearity" 
control located behind 
Name Plate. It may be 

necessary to readjust 
the "Height" control 
if an appreciable 

change is made in the 

linearity control set-
ting. 

11 FIIMINATING SEMI. 
CIRCULAR SHADOW 
— This shadow is 

roused by the electron 
stream striking the 
meck of the tube and 
it can generally be 

corrected by applying 
one or a combination 
of the following pro-
cedures: 

PICTURE TUBE 

21AP4 

RETAINING STRAP 

W115229 

DEFLECTION YOKE 

W115228 

ON TRAP ASSEMBLY 

W509688 

R.F. TUNER UNIT 

W520450 

POWER 

TRANSFORMER 

W509380 

ANTENNA 

TERMINALS 

Fig. 14—VERTICAL DISTORTION; 

ADJUST VERTICAL LINEARITY 

CONTROL 

Fig. IS 

SEMI-CIRCULAR SHADOW 

a. Make suie deflection yoke is symmetrically positioned Willi respect 

to the neck of the picture tube by loosening the three wing nuts 

labeled C in Fig. 16 and adjusting yoke position. 

Should a change in height of the defection yoke be required to 

obtain symmetry of yoke around neck of picture tube, it will be 

necessary to loosen the four wing nuts labeled D in Fig. 16 (two 

nuts located on each leg of mounting frame) and raise or lower 

yoke as required. After adjustment has been completed be sure 

to retighten nuts securely. 

b. Shift deflection yoke as far forward as possible after loosening 

the yoke locking screw labeled A in Fig. 16. If raster becomes 

tilted during this adjustment refer to step # 6. 

12 HORIZONTAL DRIVE — The "Horizontal Drive" control located at 

rear of chassis (see Fig. 16) should be rotated clockwise to the 

point where any vertical bars near the left side of the picture 

are eliminated. As width and linearity of the picture are affected 

by the setting of "Horizontal Drive" control, it may be necessary 

to adjust this control in conjunction with the Width control to obtain 

desired picture width and linearity. 

13. BRIGHTNESS—The "Brightness" control ( located behind the Name 

Plate) should be initially adjusted in conjunction with the " Picture" 

control for the brightness level desired by set owner—check all 

active station channels. Too much brightness will have the same 

effect as too little contrast, and vice versa, therefore, it is necessary 

to strike n proper balance between contrast and brilliance 

14. FINAL ADJUSTMENTS—With all controls set for normal reception 

of a television station, recheck setting of "Focus" control for best 

picture focus. 

SPEAKER 

  #1176 — W509398 

#1186 — W508174 

Fig. 16—CHASSIS AND PICTURE TUBE ASSEMBLY 

A 

FOCUS COIL 

W162326 

WIDTH 

CONTROL 

  HORIZONTAL 

DRIVE CONTROL 

COLOR ADAPTER 

SOCKET 
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MODELS 1176-21 1186-21, Ch. 100.208 

CLEANING GLASS WINDOW AND PICTURE TUBE FACE 

Should an accumulation of dust be noted on the inside of the glass 

window or on the face of the picture tube, it can be removed in the 

following manner: 

1. Remove power cord from wall outlet. 

2. Take off the gold colored picture frame or escutcheon by taking 

out the six cross-slotted screws located around edge of frame 

while at the same time supporting the glass window to keep 

it from falling forward. 

3. Carefully remove the glass window avoiding any possibilif 

of scratching or chipping it. 

4. Using a slightly dampened lint free soft cloth, carefully wipe 11 

inside of the glass window and the face of the picture tube. Ave', 

any scratching, scraping, or chipping that might impair the gigs 

surface. 

5. When replacing the glass window and re-installing the escutcheon 

be sure that the cross-slotted screws ore securely tightened 

TUBE LOCATIONS AND FUNCTIONS  
CHANNEL 
SELECTOR 

VERTICAL VERTICAL HORIZONTAL BRIGHTNESS 
LINEARITY HOLD HOLD 

FINE 
TUNING 

VS 

V4 

¡ 
IF. AMP. 

Vi 

ieli 
hi IF AMP 

Vi 

iCti 
1.1 IF. AMP. 

— 

VOLUME 
OFF-ON 

.—CONTRAST 

FOCUS HEIGHT 

Vil 
1104 

PICTURE 111« 

¡ MIST I 
VERT. RUM Oie. 

VEIT. WARM NTIIIIT 

Kai 
'ird II. *MP. 

FUSE 
I AMP. 250 VOLT 
LOCATED ON 
UNDERSIDE 
OF CHASSIS 

Vis 

5.41 
RECTIFIER 

V12 

12W 
STK. CLIPPER 
PIAR TRIM. 

) V2 
SHIM I.F. AMP. 

WATER/ ( iTe 

MOO Mall. 
MOO AMP. 

113 

SASS 
SOON OUTFIT 

/ 1(13 

( CMS ) 
ISSU. A.I.C. 

PRASE IIETECTINI 

1521 
MU RETASE 
REVISER 

V17 

SMUT 
11•1111011Tat 
SAMPAN 

FUSE 
Vs AMP. 250 VOLT 

LOCATED ON 
VIS UNDERSIDE 

OF CHASSIS 

( ) 689811T 
NMI. KAMM 11111111•11TAL 
11111.TINIMITIPS SCRIMPS OUTFIT 

WIDTH 
LOCATED IN HORIZONTAL 

V. COMPARTMENT DRIVE 

SOCK ET VOLTAGES 
CAUTION 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. Scratch-

ing, chipping, undue pressure, or careless handling such as lifting the tube by its neck is dangerous and 
should be avoided. If it is necessary to handle the picture tube, use safety goggles and heavy gloves. 

HIGH VOLTAGE ( 10 to 13 kilovolts) is produced in a supply circuit of this receiver. Exercise care to avoid 
contact with elements of this circuit and particularly the tube terminals which are labeled "CAUTION" in 
the adjoining voltage chart. 

THE HIGH VOLTAGE LEAD, which supplies approximately 10 to 13 kilovolts to the picture tube, should be 
momentarily shorted to the chassis whenever it is disconnected for service purposes. This discharges the 
high voltage filter condenser and prevents a shock hazard when working on the receiver after it has 
been turned off. 

INTERMEDIATE B+ VOLTAGES, are dangerous and caution should be observed when the receiver chassis 
components are exposed for service purposes. 

THE VOLTAGES SHOWN IN THE ADJOINING CHART WERE 

MEASURED UNDER THE FOLLOWING CONDITIONS 

1. Power Supply- 117 volts 60 cycle AC. 

2. All voltages are measured between socket terminals and 
chassis unless otherwise indicated on adjoining chart. 

3. 
* 

Measurements made with voltmeter having sensitivity of 
20,000 ohms per volt except where indicated by (*). The (•) 
symbol designates a vacuum tube voltmeter measurement. 

4. Channel Selector and Fine Tuning Controls set for normal 
reception of a local station. 

5. All controls are set for normal reception of the transmitted 
signal unless the voltage shown on the chart is followed by a 
letter or letters indicating a special condition of measurement 
as explained in subsequent notes. 

6. The external or built-in antenna should remain connected to 
the receiver only when taking voltage measurements in the 

sweep and sync circuits—for all other measurements, discon-
nect antenna, short antenna terminals together and connect 
them to ground. 

7. Certain voltages were measured with two different settings 
of specific controls. It should therefore be understood that 
in these instances all controls, with the exception of one or 
two, were set for normal reception— letters following the 
voltage shown on the chart indicate the exceptions and are 
explained below. 

EXPLANATION OF NOTES 

B. Brightness Control max. clockwise 

C. Brightness Control max. counter-clockwise 

D. Contrast Control max. clockwise 

E. Contrast Control max. counter-clockwise 

G. Height Control max. clockwise 

H. Height Control max. counter-clockwise 

J. Vertical Hold Control max. clockwise 

K. Vert. Hold Control max. counter-clockwise 

1 

M. Vertical Linearity Control max. clockwise. 

N. Vertical Linearity Control max. counter-clockwise. 

Q. Do not attempt to measure the voltage at the tube cap. 

There is o high R. F. potential at this point. 

e 

R. Channel Selector set to channel #4 

S. Channel Selector set to channel #9 

T. Horiz. Drive Control max. clockwise 

U. Horiz. Drive Control max. counter- clockwise. 

V. Before measuring this voltage, connect external antenna 

and adjust controls for normal reception of station signal. 

W. The measurement should be made with a vacuum tube 

voltmeter. The voltage reading will fluctuate in the vicinity 
of 0.1 volts. 

X. Grounding of center stud on tube socket is necessary to 

reduce capacity coupling between other pins. Oscillation 

may result if this ground is omitted. 

Y. Horiz. Hold Control turned in a clockwise direction until 
picture approaches loss of sync. 

Z. Horiz. Hold Control turned in a counter-clockwise direction 
until picture approaches loss of sync. 
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SOUND CHANNEL ALIGNMENT PROCEDURE 

ALIGNMENT PROCEDURE 

Alignment of all RF and IF tuned circuits in this receiver may be accom-

plished by utilizing the procedures described in the following charts. 

SEQUENCE OF ALIGNMENT: These procedures should preferably be 

applied in the order in which they are presented, however, alignment 

of the Sound Channel or IF Channel may be accomplished individually 

if desired. 

The RF Amplifier and Mixer alignment may also be accomplished inde-

pendent of Sound or IF Channel alignment, but oscillator calibration can 

only be done after IF Channel has been correctly aligned. Proper IF 

band pass characteristic is necessary for Oscillator alignment as results of 

RF circuit tuning are observed by means of an oscilloscope connected 

to the output of the crystal detector. 

REMOVAL OF CHASSIS: The receiver chassis must be removed from 

the cabinet in ord•r to accomplish alignment of all tuned circuits as 

there are adjustment points located on the underside of the unit. 

This can be accomplished by first removing all knobs and disconnecting 

the recei;er " built-in" antenna and speaker. The chassis may then be 

removed by releasing the hold-down screws located on the underside 

of the cabinet chassis mounting board. 

CAUTION 

The picture tube is highly evacuated and if 

broken, glass fragments will be violently 

expelled. Handle with care, using safety 

goggles and gloves. 

INSTRUMENTS: The following instruments will be required as signal 

sources and output indicators during the alignment process. Since accurate 

alignment of a television receiver is heavily dependent upon the per-

formance of your instruments, it is imperative that they meet the essential 

specifications described here. 

1. STANDARD SIGNAL GENERATOR to provide enmodulated ( pure 

RF) signals at the following frequencies. Maximum output on all 

ranges should be at least . 1 volt with provision for attenuation as 

desired. This instrument must have good frequency stability and 

be accurately calibrated. Generators which incorporate a separate 

crystal controlled oscillator and heterodyne circuit are self cali-

brating and therefore capable of providing the accuracy of fre-

quency calibration required for television circuit alignment. 

a. IF Frequencies: 

4.5 Mc. Sound Channel 

22.25 Mc. Sound IF marker 

23.5 Mc. Converter and 1st IF stages 

25.9 Mc. 2nd and 3rd IF stages 

26.75 Mc. Picture IF marker 

b RF Frequencies: 

54 to 88 Mc. 

174 to 216 Mc. 

2 RF SWEEP GENERATOR to provide frequency modulated signals 

at the following frequencies: 

20 to 30 Mc. with 10 Mc. sweep width. 

54 to 88 Mc. with 10 Mc. sweep width. 

174 to 216 Mc. with 10 Mc. sweep width. 

Output adjustable with at least . 1 volt maximum. 

Output should be " flat" ( no amplitude variation) for all set-

tings of the sweep width control. 

Provision for connection of generator sweep modulating volt-

age to horizontal deflection system of an oscilloscope. 

Provision for blanking the output signal on each return 

sweep so that oscillogram will not show retrace. 

3 CATHODE RAY OSCILLOSCOPE, preferably a unit with verti-

cal amplifier having wide range frequency response and low 

capacity pick-up probe. 

4. VACUUM TUBE VOLTMETER. The lowest voltage range of this 

instrument should preferably permit a 1.0 volt reading to be 

indicated at not less than one third of full scale deflection. 

INSTRUMENT CONNECTIONS: The method of connection, including de-

tails of matching and coupling networks, for instruments used in this 

alignment procedure is given in several illustrations on subsequent pages. 

Specific instructions for each instrument application will be found in 

various sections of the alignment charts. 

GENERAL INSTRUCTIONS: When aligning IF and RF circuits it is 

necessary to apply a fixed bias voltage to the AGC system of the re-

ceiver. This fixed bias is obtained by using a 3 volt battery and con-

necting it as described in Fig. 15. 

IMPORTANT 

When observing the receiver band pass characteristic on an oscilloscope, it is exceedingly 
important to avoid distortion of that characteristic which would occur when using a large 
input signal from the sweep generator or standard generator ( marker signal). Always 
set attenuator on sweep generator so that the reading on the vacuum tube voltmeter does 
not exceed one-half volt (when meter is connected from high side of video detector load, 
symbol 122, to receiver chassis). The sweep width should never be set greater than that 
needed to fully display the receiver band pass characteristics on the oscilloscope. Stand-
ard generator output should also be attenuated so that marker signal does not pull or 
tear the band pass characteristic as shown on the' 'scope. 

1. Short antenna terminals together with o jumper wire. 

2. Set receiver Channel Selector to any inactive television channel and 

contrast control to its maximum counter clockwise position; other 

controls may be left at any desired setting. 

3 No special aligning tool is required to adjust the cores in the Sound 
IF and discriminator transformers. The blade of a small screwdriver 

will fit the slot in these cores, however, the screwdriver should be 
of a non-metallic or insulated type to prevent detuning when inserted, 
in the transformer can. 

STANDARD SIGNAL 
GENERATOR 

VTVM 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION CONNEC- 

TIONS 
FREQUENCY 

Connect as 
shown in Fig. 1. 

4.5 MC. 
unmodulated 

IMPORTANT 
This signal must 
be accurate with- 
in 1/4 of 1% of 
4.5 Mc. Check 
generator calibra- 
lion against a 
crystal controlled 
signal source by 
"zero beating" 
(heterodyning) 
with harmonics 
of the crystal fre- 
clizencY. 

Connect as shown in 
Fig. 2. 

1. Set Contrast control to its maximum 
clockwise position. 

2. A special detector must be utilized when 
aligning the 4.5 Mc. Sound Trap Coil. 
This unit can be constructed in ac-
cordance with the information con-
tained in the circuit shown below. If 
a 'ba high frequency 
A C. probe is available, this probe can 
be ut ili zed in place of the crystal de- 
lector shown in Fig. 2. 

3. During this adjustment only, remove 
one of the three 6C86 IF amplifier 
tubes ( V6, V7 or V8). This will prevent 
noise in the RF stages from effecting 
the voltage reading while adjusting the 
sound trap. 

#1 

4 5 MC Sound 
Trap 

Adjust for minimum reading 
on VTVM. 

Connect as shown n 
Fig. 3. 

A " swishing" sound may be heard in the 
speaker during Sound Channel Alignment. 
This spurious oscillation is caused by hori-
zontal sweep voltage being picked up in 
the audio system thru stray coupling of 
instrument leads; it should be disregarded 
as it will have no effect on alignment of 
the sound channel. 

#2 
Discriminator 
Secondary 

Adjust for maximum reading 
on VTVM. 

# 3  
Discriminator 

Primary 

Adjust for maximum reading 
on VTVM. 

#4 

Sound JF 
Transformer 

Adjust for maximum reading 
on VTVM. 

Same as 
above. 

Sara e as 
above. 

Connect os shown in 
Fig. 4. 

To obtain zero balance of the discriminator 
circuit, two 68,000 ohm resistors will be 
required. These resistors must be matched 
. that their respective resistances do 
not differ by more than 1910-the accu-
racy of the total resistance is not critical. 
Connect the two resistors in series from 
pin 2 of the 6T8 tube to chassis ground 
as shown in Fig. 4. 

#2 
Discriminator 
Secondary 

No'e that as slug :42 is rotated, 
oint will be found where the 

o pltmeter will swing rather sharp-vo 
a positive to o negative , ly fro, Th 

adg or vrsa. e co, 
re in rect setting o icef slug ve: :2 is obtained 
when the meter reads zero as 
the slug is moved thru this point. . 

REDUCTION OF INTERCARRIER BUZZ 

Slight "dynamic" unbalance of the discriminator secondary can em-

phasize intercarrier buzz due to int.omplete amplitude modulation rejec-
tion. Therefore it is vitally important to obtain an accurate setting of 

the discriminator secondary slug under actual reception conditions. 

Disconnect all instruments ( be sure that I.F. tube removed for the adjust-

ment of Sound Trap has been replaced) and then connect an antenna to 
the receiver to obtain program reception from a local station. If inter-' 
carrier buzz is prominent, a slight readjustment of the discriminator 
secondary slug ( FF2l should be made to obtain the " dip" point for the 

buzzing sound. Note that program sound will be clear and free from 
distortion at this point. Buzz should now be at an acceptable minimum 

if station transmission is not at fault. 

LOCATION OF 
DISCRIMINATOR 
SECONDARY 

SLUG 

VOLUME 

OFF- ON 

PICTURE 

SOUND 
DISCRIMINATOR 
SECONDARY   
Adjust this slug 

tor minimum 
iniercarrier buzs 

RtAR Or CRASS'S 

CIRCUIT DIAGRAM FOR 

CRYSTAL DETECTOR 

100 

MA4F. 

IN 
PUT 

47K 

.01 OUT-
Mur. PUT 

INSTRUMENT CONNECTIONS 

FOR 
SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION •  

(PURE R.F.) 

GROUND TO 
RECEIVER CHASSIS 

4/4 

125 

‘41. 

i26 

IN 

111C7 
RISER MP. 

2 7P, 

751., 

CCINFOIA511 

FIG. 1 

Generator Connections 

for Sound Channel and 4.5 Mc. Sound Trap 

Alignment 
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IF CHANNEL ALIGNMENT PROCEDURE 

1. A special aligning tool designed to fit the stems on adjustable cores of 

the IF and Trap coils ( see points 5, 6, 7 and 8 in Fig. 14) is available 

and may be obtained from Sears and Roebuck by requesting IF Alignment 

Tool #W507479. 

2. Turn receiver Channel Selector to television channel #12 and short 

antenna terminals together with a jumper wire. 

3. Connect a 3 volt battery to the receiver AGC system so that negative 

terminal of battery connects to the AGC line and positive terminal of 

battery connects to receiver chassis. See Fig. 15 for convenient point of 

connection. 

4. If the IF channel is badly misaligned, oscillation may occur. Such oscilla-

tion shows up as an excessive voltage across the video detector load, 

symbol 122, and is indicated by the VTVM that is connected to this pain: 

during alignment. It should be noted that voltage due to IF oscillation 

unaffected by strength of signal from the generator. 

Where IF oscillation is encountered, it is generally possible to correc' 

the condition by detuning the IF coils in different directions. If that 

does not have the desired effect, increase fixed bias on AGC line by usinç 

a 41/2 volt battery instead of the 3 volt battery referred to in instructior 
#3. After stopping the oscillation in this manner it will then be possiblr 

to align all IF stages using the following procedure, however, the AGC 

bias battery must be changed back to 3 volts when using the oscilla. 

scope to observe band pass characteristics. Once all stages hove beer 
aligned using the 41/2 volt bias, the IF channel should be stable with 

reduced bias. 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT 

INDICATION CONNEC- 

TIONS 
FREQUENCY 

CONNEC- 
TIONS 

FREQ. 

Use a 330 

M  m f* i 1°- toting con- 
denser and 
connect as 
shown in 
Fig. 5. 

23.5 MC. 

Connect as 
shown in 
Fig. 5 but 
keep gene-
rotor power 
w h sitc 

turned off 
during this 
step. 

Connect as shown in Fig. 6. Not used, 

# 3  
Converter 

plate 
coil 

Adjust for maximum 
reading on VTVM. 

#6 
1st I.F. 

Adjust for maximum 
reading on MM. 

Some as 
above. 25.9 MC. Same as above. 

Same as 
above. 

Not used. 

#7 
2nd I.F. 

Adjust for maximum 
reading on VTVM. 

# 8  
3rd I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 26.75 MC. 

With connec- 
tions made 
as shown in 
Fig. .5, turn 
on this gen- 
erator and 
set controls 
for operation 
as specified 
in next col- 
umn. 

25 MC. 
Sweeping 
:I-- 5 Mc. 

Y 

Some as 

above. 

Connect as 

shown in Fig. 6 

IMPORTANT: 

1. Adjust output 
attenuator on 
sweep generator 
so that reading 
on VTVM is ap- 
proximately one_ 
half volt, 

2.Set attenuator 
on standard sig- 
nal generator so 
that marker sig-
nal does not dis. 
tort the Pattern 
on the oscilla- 
scope. 

3. Be sure that a 
3 volt battery 
is connected to 
AGC lin• os 
specified In in- 
struction #3 at 
the head of this 
chart. Do not use 
a battery of any 
other voltage. 

The IF 
displayed 
compared 
Fig. 7. 
erly shaped, 
ment 
ment 
then 
peak 
side. 
frequency 
slugs 
quency 
ing a 
the high 
will be 
pass curve. 

20 

40 

613 

eie) 

oc  
,,,, 
"' 

The 26.75 
er should 
amplitude 
band 
If position 
high 
of slugs 

band pass characteristic now 
on the 'scope should be 
with the curve shown in 

If top of curve is not prop-
make a slight recidnot-

of slug #7. Should that adjust. 
fail to yield the desired result, 
note whether the curve has a 
on the high or low frequency 
Slugs #7 and #8 control high 

response ( 25.9 Mc.) and 
#5 and #6 affect the low fre-
response (23.5 Mc.); by mak-

small change in the settings of 
or low frequency slugs, it 

possible to obtain correct band 

FREQUENCY 
22 24 26 28 

s 35X 

22.25 --it_ 

PIX 
26.75 

RESPONSE 
CURVE 

FIG. 7 
Mc. picture IF carrier mark-
now appear at the 35% 
position on side of the 

pass characteristic (see Fig. 7). 
of the marker appears too 

or too low, slight readjustment 
#7 and/or 8 is required. 

Same as 
above. 

12.25 him Same as 
obove, 

Same as 
above, 

.__... __ 

Same os 
above, 

Same as 
above, 

.  

Some as 
above. 

Adjust the vertical gain control on 
the 'scope in order to magnify the 
sound portion of the response curve. 
The 22.25 Mc. sound IF carrier mark-
er should appear at the position indi-
cated in Fig. 7. If the position of the 
sound marker is incorrect, readjust-
ment of slugs #5 and/or 6 is reauired 

IF CHANNEL ALIGNMENT PROCEDURE 

1. A special aligning tool designed to fit the stems on adjustable cores of 

the IF and Trap coils ( see points 5, 6, 7 and 8 in Fig. 14) is available 

and may be obtained from Sears and Roebuck by requesting IF Alignment 

Tool #W507479. 

2. Turn receiver Channel Selector to television channel #I2 and short 

antenna terminals together with a jumper wire. 

3. Connect a 3 volt battery to the receiver AGC system so that negative 
terminal of battery connects to the AGC line and positive terminal of 

battery connects to receiver chassis. See Fig. 15 for convenient point of 

connection. 

4. If the IF channel is badly misaligned, oscillation may occur. Such oscilla-

tion shows up as an excessive voltage across the video detector load, 

symbol 122, and is indicated by the VTVM that is connected to this point 

during alignment. It should be noted that voltage due to IF oscillation is 

unaffected by strength of signal from the generator. 

Where IF oscillation is encountered, it is generally possible to correct 

the condition by detuning the IF coils in different directions. If that 

does not have the desired effect, increase fixed bias on AGC line by using 

a 41/2  volt battery instead of the 3 volt battery referred to in instruction 

#3. After stopping the oscillation in this manner it will then be possible 
to align all IF stages using the following procedure, however, the AGC 

bias battery must be changed back to 3 volts when using the oscillo-

scope to observe band pass characteristics. Once all stages have been 
aligned using the 41/2 volt bias, the IF channel should be stable with 

reduced bias. 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT 

INDICATION CONNEC- 

TIONS 
FREQUENCY 

CONNEC- 

TIONS 
FREQ. 

Use a 330 

Mi. tminfi ics:n-- 

denser and 
connect as 
shown in 
Fig. 5. 

... 
23.5 Mu . 

Connect as 
shown in 
Fig. 5 but 
keep gene-
rotor power 
sw tch i 
turned off 
during this 
step. 

Connect as shown 
in Fig. 6. Not used. 

# 5  
Converter 

plate 
coil 

Adjust for maximum 
reading on VTVM. 

#6 
1st I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above, 25.9 MC. Same as above. 

Same as 
above. 

Not used. 

#7 
2nd I.F. 

Adjust for maximum 
reading on VTVM. 

#8 
3rd I.F. 

. 
Adjust for maximum 
reading on VTVM. 

Same os obeys. 26.75 Mc 

With connec- 
tions made 
as shown in 
Fig. 5, turn 
on this gen- 
erator and 
set controls 
for operation 
as specified 
in next col- 
umn. 

r 

25 MC. 

Sweeping 
± 5 Mc. 

Same as 
ave. aboye, 

Connect as 
shown in Fig. 6 

IMPORTANT: 

1. Adjust output 
attenuator on 
sweep generator 
so that reading 
as VTVM is op- 
proximately one- 
half volt, 

2. Set attenuator 
on standard sig- 
nal generator so 
that marker sig-
nal does not dis-
tort the pattern 
on the oscillo-
scope. 

3. 8e sure that a 
3 volt battery 
is connected to 
AGC line as 
specified in in- 
struction #3 at 
the head of this 
chart. Do not use 
a battery of any 
other voltage. 

The IF 
displayed 
compared 
Fig. 7. 
erly shaped, 
ment 
ment 
then 
peak 
side. 

frequency 
slugs 
quency 
leg a 
the high 
will be 
pass curve. 

20 

40 

60 

ao 

10 
., 
''' 

The 26.75 
er should 
amplitude 
band 
If position 
high 
of slugs 

band pass characteristic now 
on the 'scope should be 
with the curve shown in 

If top of curve is not prop-
make a slight readjust-

of slug #7. Should that adjust-
fail to yield the desired result, 
note whether the curve has a 
on the high or low frequency 
Slugs #7 and #8 control hie 

response ( 25.9 Mc.) and 
#5 and #6 affect the low fro-
response (23.5 Mc.); by mok-

small change in the settings of 
or low frequency slugs, it 

possible to obtain correct band 

FREQUENCY 
22 24 26 28 

s 
22.25 

Mc. 
now 
position 

pass characteristic 
of 

or too 
#7 and/or 

35% 

PIX 
26.75 

I.F. 
RESPONSE 
CURVE 

FIG. 7 
picture IF carrier mark-

appear at the 3IA/re 
on side of the 

(see Fig. 7). 
the marker appears too, 
low, slight readjustment 

8 is required. 

Same os 
above, 22.25 MC. Same as 

above, 
same as 
above, 

Same as 
above, 

Same as 
above, 

Same as 
above. 

Adjust the vertical gain control on 
the 'scope in order to magnify tho 
sound portion of the response curve. 
The 22.25 Mc. sound IF carrier mark. 
er should appear at the position indi-
cated in Fig. 7. If the position of the 
sound marker is incorrect, readjust 
ment of slugs #5 and/or 6 is required. 
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MODELS 1176-21,1186-21, Ch. 100.208 

(Continued from preceding page 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS . 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT 

INDICATION CONNEC- 

TUONS 
FREQUENCY 

CONNEC- 

TUONS 
FREQ. 

OSCILLATOR ALIGNMENT 
1. IMPORTANT: Before undertaking oscilletor alignment be sure IF 2. During oscillating alignment, it is necessary to set the Fine Tuning 

circuits are correctly aligned for bond pass characteristic illustrated control so that the tooth on he bakelite fine tuning cam points 

in Fig. 7. downward (correct position for this control is shown in Fig. 9). 

Set Channel Selec- 
tor to # 12 

Adjust height of Oscil. 
lator trimmer # 12 to 
be approximately 3/8" 
from th, top of trim-

B. sure that Fine 
Tuning control has 
been properly po-
sitioned ( tooth on 
the cam pointing 
down-see Fig. 9). 

mer screw to the top 
surface of RF tuner 
unit ( see Fig. 9). 

NOTE: Befor• making 
the following adjust-
ment, advance the ver-
tical gain control on 
the 'scope in order to 

Fig. 12. 

*209.73 MC • 
1205.25 MC. 

Connect as 
shown in 
Fig. 12 and 
set controls 

width of 10 
Mc. on trtle-
vision chan- 
net specified 
in the next 
column. 

CHANNEL 
#12 

Connect as 
shown in Fig. 13 

Connect as 
shown in Fig. 13. 

During this step 
and thru-out all 
succeeding st•p s 
it is necessary to: 

1. Keep output of 
sweep generator 

at « I•v•I 'hot 
does not allow 
reading on VTVM 
to  d one- 
half volt  

2. Keep output of 
standard s I g n • I 
generator at a 
le v• I that pro- 
rides a readable 
marker but does 
not distort the 
curve that is be- 
ing observed on 
the 'scope. 

#12 

Oscillator 

magnify the sound por-
tion of the response 
curve. 

Then, use a non-metallic 
screwdriver to adjust 
chann•I # 12 oscillator 
slug (acc•ssible thru 
hole on front of RF 
Tuner Unit-see Fig. 9) 
and shift response curve 
so that sound carrier 
marker is located at 
the position indicated 
in Fig. 14. 

Now, reduc• gain con-
trol setting of 'scope to 
restore pattern to nor-
mal amplitude and ob-
set))a, position of pic-
turc car r i•r marker. 
This marker should ap-
pear at the 50% ampli-
tude position on the 
low frequency side of 
the characteristic curve 
(see Fig. 14). 

• 215.75 MC. 
1211.23 MC. 

CHANNEL 
#13 

Set Channel Selec- 
tor to # 13 

Adjust the RF sweep g•nerator and 
marker generator for operation on 
the other television channels; set 

•203.75 MC. 
:199.25 MC. 

CHANNEL 
#11 

Set Channel &e'er- 
tor to # 11 

marker generator to sound carrier 
frequency. After setting Channel 
Selector to corresponding channel, 

thru hole 

•197.75 MC. 
1193.23 MC. 

CHANNEL 
# 10 

Set Channel Selec- 

tor to # 10 

adjust oscillator slug on 
front of RF Tuner Unit ( see Fig. 9). 
This its response curve to b• 
shifted' so that sound carrier rnarker 

•191.75 CHANNEL Set Channel Selo, 
EACH DIVISIONal MC. 

: i t V I MC. 
1187.25 MC. #9 tor to .#9 i • 4 

I s 
'185.75 MC. 
1181.23 MC. 

CHANNEL 
#11 

Set Channel Selec-
tor to #8 

2 0 

4 0 

50% 

I 

sereove.. , r,‘ 
ab 

•179.75 MC. MC. 
:175.25 

som4 as 
0 1,0, 

CHANNEL 
et7 

S arne as 
above. 

Same as 
above. 

Set Channel Selec- 
tor to #7 

60-4- 

801 
PIX 

• 87.75 MC. 
1 83.25 MC. 

CHANNEL 
11'6 

Set Channel Selec-
tor to #6 

100 

X TYPICAL 

RESPONSE 

• 81.75 MC. 
1 77.25 MC. 

CHANNEL 
#5 

Set Channel Selec- 
tor to e5 

OVERALL 

FIG. 10 CURVE 

will appear at the position indicated 

' 71.75 MC. 
1 67.25 MC. 

CHANNEL 
#4 

Set Channel Sale, 
tor to #4 

in Fig. 14. The picture carrier marker 
for the corresponding channel should 
then appear at the 50% amplitude 
position on the opposite side of the 

• 65.75 MC. 
I 61.25 MC. 

CHANNEL 
#3 

Set Channel Selec-
tor to #3 

band pass characteristic curve. 

NOTE: Make sure that cam on fine 
tuning control shaft remains properly 

• 59.75 MC. 
I 55.25 Mc. 

CHANNEL 
#2 

Set Channel Selec- 
tor to #2 

positioned during this step (tooth on 
the cam pointing downward-see 
Fig. 9). 

If an oscillator slug "falls into" its coil form during adjustment, remove the slug move toward the end so that its threads will be engaged by the 

the Channel Coil from the turret assembly and lift the Slug Retaining Slug Retaining Spring when that spring is returned to its normal position. 

Spring aside. By tapping the coil form it should be possible to make 

If an unsatisfactory overall response is obtoined for a particular better compromise for RF response on all channels by realigning RF Amp. 

channel, observe RF Amp. and Mixer response curve for that channel and Mixer circuits, or ( 2) try replacing Antenna, RF and Oscillator coils 
(as described on page 16). If characteriVic does not conform reasonably for the particular channels. 

well within the typical curve shown in Fig. 8. then, ( 1) attempt to obtain a 

*Sound Carrier Marker 
'.Pictur• Cornier Marker 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL)1 

GROUND TO 

SWEEP GENERATOR 

With 50 OHM 

UNBALANCED 

OUTPUT CABLE 

CHASSIS 

COUPLE LOOSELY- DO NOT MAKE 

ELECTRICAL CONTACT- MERELY TWIST 

iNSULATED WIRES TO FORM TWO TURNS. 

I20.n. 

FIG. 11 
Generator Connections 

for RF Channel Alignment 

USE 10,000 OHM ISOLATING 
RESISTOR IN SERIES WITH 

METER PROBE. 

GROUND TO 
RECEIVER CHASSIS 

PLACE 1000 MMFD CONDENSER 
ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. 

ANTENNA 

TERMINALS 

FIG. 12 
Oscilloscope Connections 

for RF Amp. and Mixer Alignment 

USE 10,0 0 0 OHM ISOLATING 
RESISTOR IN SERIES WITH 

METER AND OSCILLOSCOPE PROBES. 

lie 
' • ' : 21 
" • s.r, 

PREEN 

/23 

PLACE 1000 MMFD. CONDENSER 

ACROSS 'SCOPE TERMINALS 
AS AN R.F. FILTER. 

GROUND TO 
RECEIVER CHASSIS 

GROUND TO 
RECEIVER CHASSIS 

FIG. 13 
VTVM and Oscilloscope Connections 

for Oscillator Alignment 

MIXER GRID 
TRIMMER 

(1) 

R.F. AMP. 
GRID TRIMMER  

OSCILLATOR 
TRIMMER 

e l 

j ® 
I R F AMP 

PLATE TRIMMER 

SOUND 
DISCRIMINATOR 
SECONDARY 

4.5 MC. 

 C) 23.5 
MC. 

4.5 
MC. 

SOUND 
TRAP 
4.5 
MC. 

e 
@SA  o 

o 

SAISlocated In hie 
WIDTH CONTROL 

late conspertment. L.) 

S 

TOP VIEW OF CHASSIS 

FIG. 14 

A 

SOUND 
DISCRIMINATOR 
TRANSFORMER 
4 5 MC 

r.1 

HORIZ 
DRIVE 

R F 

TUNER UNIT 

AOC CONNECTION POINT 
Connect relative farrnmal of 3 von   
battery to this point to IF and R F 
alignment b0511eve battery terminal 

COnnects to receiver chassis 

BOTTOM VIEW OF CHASSIS 

FIG. 15 
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SOUND STAGES 

BUILT-IN TV ANTENNA 

R.F. TUNER STAGES I.F. STAGES 

V4 
6E1157 

R.E 

AMP. 

V5 
6J6 

MIXER 

OSC. 

V6 
6CB6 6CB6 

V7 

ST I.F. 2ND I.E 

V8 
6CB6 

3RD I.E 
CRYSTAL 

DETECTOR 

V9-A 
I/2 6SN7GT 

A .G.C. 

INSTRUMENT C 
FO 

IF CHANNEL 

ONNECTIONS 

ALIGNMENT 

'35 
•Ton 

IDEL 
• 704 

•  

CRYST AL 
DETECTOR 

GROUND TO 
RECEIVER vn 

PICT CHASSIS IIIIE TUC 

• 

V. T.V. M. 

 • 

GROUND TO 
RECEIVER CHASSIS 

FIG. 2 
Crystal Detector and VTVM Connections 

for 4.5 Mc. Sound Trap 
Alignment 

USE 10,000 OHM 

ISOLATING 

RESISTOR IN 

SERIES WITH 

METER PROBE. 

618 
som IISCHM —Mee sup 

FIG. 3 
VTVM Connections 

for Sound IF Ailgnment 

GROUND TO 

RECEIVER CHASSIS 

20 

—1 0 

22 
le« 

3 

245 

/7 

611 
$0111 liSC1111 — S0110 •M• 

j21 j 

r 

68K 

68K 

USE 10,000 OHM 

ISOLATING —.---

RESISTOR IN 

SERIES WITH 

METER PROBE. 

FIG. 4 
VTVM Connections 

for Sound Discriminator 
Alignment 

V 10 
BAC? 

VIDEO 

AMP. 

VI 
6AU6 

I SOUND LE 

4.5 MC. 

LIMITER 

PICTURE 

SIGNAL 

V2 
6Te V3 

6AS5 

11114 
SOUND SOUND 

DISC. AMP. 

L_______________J 
44114 

SOUND 

OUTPUT 

SOUND 

SIGNAL 

 _J 

V9B 
1/2 6SN7CIT 
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MODELS 1176-21,1186-21, Ch. 100.208 

REPAIR DATA FOR W520450 RF TUNER UNIT 
All replacement ports for the RF Tuner Unit are included in the complete receiver parts list 

R.F. TUNER CIRCUIT DESCRIPTION 

The turret type tuner W520450 is of the latest design and incorporates a 
6BK7 tube (V4) as the R.F. Amplifier and a 6J6 tube (V5) as the Mixer-
Oscillator. 

Channel selection is accomplished by rotation of the turret containing 
two sets of easily removable coil assemblies for each channel. The in-
dividual antenna coil sections consist of a balanced primary to minimize 
noise pick-up on the transmission line and an R.F. grid coil which couples 
the incoming signal to the grid of the first section of the 6BK7 R.F. 
Amplifier tube. The inductance and amount of coupling of the tuned 
antenna input circuit are changed for each channel so that a constant 
input impedance of 300 ohms is maintained. This provides maximum 
transfer of energy to the R.F. Amplifier stage, particularly when inter-
connection between an outdoor antenna and the receiver is made with 
300 ohm transmission line. 

The 6BK7 R.F. Amplifier is a dual-triode tube and is connected in the 
circuit as a direct coupled grounded-grid type amplifier. This circuit was 
developed to meet the demand for an R.F. Amplifier that would provide 
more nearly equal gain on both the low and high Television Channels, 
while keeping inherent tube noise to a minimum. The circuit can be 
thought of very simply as two triode tubes in series, the first or driver 
unit acting not as an amplifier, but rather as an antenna impedance 
matching device and also as a variable cathode impedance, or bias 
sceurce, for the second, or grounded-grid unit. In addition the first unit 
of the 6BK7 acts as a power amplifier due to its extremely low plate 

impedance, which is in reality the cathode circuit of unit two, and con-
verts the weak signal voltage from the antenna to a low voltage-high 
current signal which is then applied to the cathode of unit number two. 
The signal coupling unit between the first and second units is a series 
peaking coil, symbol 406, similar to that found in a video amplifier 
circuit. Its purpose is to form a series resonant circuit with the input 
capacity of the second unit. The coil is so made as to resonate at a 
frequency slightly higher than channel 13. In a standard pentode type 
amplifier, the gain falls off rapidly as progressively higher channels are 
selected. With the use of the plate to cathode peaking coil an almost 
equal gain can be realized for all channels. 

The 6BK7 tube has inherently low interelectrode capacity due to physical 
design and this factor in conjunction with the low output impedance of 
the first section is responsible for the low noise factor at this stage. 
While neutralization of the first unit is not necessarily due to its low 
plate to grid capacity, additional noise reduction has been realized, with 
only a slight decrease in gain, by the addition of a neutralizing con-
denser, item 405. Due to the low output impedance of the stage, it is 
not necessary that the neutralizing condenser be tunable. 

Because of the circuits' excellent internal shielding, low input impedance 
and radiation rejection, the second section of the 68K7 is connected as a 
driven grounded-grid amplifier. While this might not be apparent at 
first glance due to the fact that grid has no direct D.C. return, it will 
be found upon further examination that any high frequency A.C. po-
tentials are by-passed to ground through condenser 407. 

The second section of turret coils includes the tuned R.F. amplifier plate 
coil, tuned mixer grid coil, and oscillator coil. The output of the R.F. 
amplifier stage is coupled to the grid of the mixer stage, which utilizes 
one triode section of a 616 tube (V5). The other half of the 6J6 is 
connected as a modified Colpitts oscillator which injects oscillator voltage 
into the mixer stage through coupling between the oscillator coil and the 
mixer grid coil. Course oscillator tuning is accomplished by adjusting 
the positions of the slugs in the individual oscillator coils, while Fine 
Tuning is obtained when using condenser # 417 in the oscillator plate 
circuit. This Fine Tuning condenser is composed of two fixed plates, and 
its capacitance is changed by the insertion of a bakelite cam between 
these plates. 

Signal output from the mixer stage is coupled to the IF amplifiers through 
the converter plate I.F. coil, diagram #427, located on the tuner unit. 

SERVICE PRECAUTIONS 

SUBJECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised in 
servicing the tuner. Lead dress and location of components are very critical at these frequenc:es. 

When replacing parts, it is important to use components of identical electrical characteristics and physical size. Always re-
connect the replacement item in the same location and position in the tuner as the original component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight detuning of RF circuits due to inherent differences in inter-electrode 
capacitances. When replacing tubes ( especially 615 mixer-oscillator tube) make sure that Fine Tuning control will tune in 
television stations at approximately the middle of its range. It may be necessary to change the setting of the individual oscil-
lator coil slugs for some channels to accomplish this. 

CHANNEL COILS 
AND SLUGS 

Channel Coils must be handled with care. Do not disturb coil windings. If an oscillator slug "falls into" its coil form 
during adjustment, remove the Channel Coil from the turret assembly and lift the Slug Retaining Spring aside. By tapping the 
coil form it should be possible to make the slug move toward the end so that its threads will be engaged by the Slug Retain-
ing Spring when that spring is returned to its normal position. 

FINE TUNING 
CONTROL 

Rubbing of the bakelite Fine Tuning Cam against the Fine Tuning Condenser Plate is intentional in order to avoid vibration 
with resulting microphonics. However, the Fine Tuning Corn should not rub or contact the small circular plate located on the 

body of the tuner. 

REMOVAL AND REPLACEMENT OF PARTS 

ITEM PROCEDURE 

RF TUNER UNIT To remove the Tuner Unit from receiver chassis, proceed as follows: 

1. Remove screws which hold tuner to front and rear support brackets. 

2. Disconnect the leads from the tuner to the main chassis. See illustration on circuit diagram page showing tuner con-

nections. 

3. Tuner unit may now. be withdrawn from underside of chassis. 

ITEM 

—. 

PROCEDURE 

CHANNELS COILS It is not necessary to remove entire tuner unit to replace a snap-in channel coil but removal of bottom shield will be re-
quired. This may be accomplished by grasping the front end of the shield and pulling downward and unhooking it from rear 

of tuner frame. 
Insert a screwdriver blade between Coil Retainer Spring and the end of the Tuner Turret. Twist the blade to pull spring away 
from the molded body of Channel Coil. Lift this end of coil body upward and remove individual coil assembly from tuner. 

When replacing Channel Coils, be sure they are reinstalled in their correct positions. Coil numbers should increase consecu 

tively in a counter-clockwise direction when tuner is viewed from the front. 

If all the Channel Coils have been removed from the Tuner Turret, rotate turret until flat surface on end of tuner shaft points 
down. Install #3 Channel Coils into bottom position on turret. Then follow the correct sequence indicated above to replace 

other coils. 

TUNER TURRET 
ASSEMBLY 

To remove turret from RF Tuner Unit, remove complete tuner and bottom shield as described in section entitled "Channel 

Coils" and proceed as follows: 
1. Remove rear Turret Shaft Retaining Spring by disengaging straight end of spring from projection on tuner frame. 

2. Remove Fine Tuning Condenser Plate from front of Tuner Unit. This pic-te forms one side of Fine Tuning control condenser 

and is held in place by one screw. 

3. Slide Fine Tuning Cam and Shaft off of main Channel Selector Shaft. 

4. Remove Spring Contactor Washer and Fiber Spacer Washer from Channel Selector Shaft. 

5. Remove Shaft Retaining Spring at front of tuner by disengaging straight end of spring from projection on frame. 

6. Remove turret assembly from frame. 

To replace turret, reverse the above procedure. Tooth on bakelite Fine Tuning Cam should pont downward during assembly 
so that it does not become locked between the stops on the Fine Tuning Condenser Plate. Also be sure to replace bottom 

shield. 

STATOR CONTACT 
ASSEMBLY 

To remove this assembly, remove complete tuner as described in section entitled "Channel Coils" and proceed as follows: 

1. Remove side shield by taking out the two retaining screws and unsolder shield at one point. Now, disengage shield from 

upper edge of tuner frame. 

2. Remove the two screws at the front and rear of the -Stator Contact Assembly. 

3. Unsolder all electrical connections to contact plate. 

4. Unsolder five soldered joints between Stator Contact Assembly and Tuner Unit. 

5. Contact Assembly may now be withdrawn from frame. 

To reinstall this assembly: 
1. Place Stator Contact Assembly in position and replace, but do not tighten, the two screws at the front and rear of the 

assembly. 
2. Remove 3 consecutive pairs of Channel Coils from the turret (for example, the antenna and rf-osc. coils for channels 

#5, 6 and 7). 
3. Position Tuner Turret so that the edges of the next highest Channel Coils (in this case, the coils for channel # 8) just 

pass the row of 11 contacts on the Stator Contact Assembly. 

4. Adjust position of the Stator Contact' Assembly so that there ore a few thousandths of on inch spacing between the con-
tacts on the contact plate and the molded body of the Channel Coils. 

5. The Contact Assembly is now correctly positioned and screws at front and rear may be tightened. 

6. Solder Stator Contact Assembly to tuner frame at same points that were used previously. 

7. Make all electrical connections to contact plate. 

8. Replace Channel Coils. 

9. Replace side shield. 

W520517 
STATOR CONTACT 

ASSEMBLY 

W508709 
DETENT SPRING 

W508708 
DETENT ROLLER 

W520516 
TUNER TURRET ONLY 

(LESS COILS) 

FINE TUNING 
CONDENSER 

PLATE 

W520515 
FINE TUNING W507965 
SHAFT & CAM 

W507986 SLUG'—'all> /e 
W507990 SPRING SEE ADJOINING TABLE FOR PART 

NUMBERS OF INDIVIDUAL COILS 

W507967 

CHANNEL 
NUMBER 

ANTENNA 
COIL 
PART 

NUMBER 

RF & OSC 
COIL 
PART 

NUMBER 

520502 520522 

520503 520523 

4 520504 520524 

5 520505 520525 

6 520506 520526 

520507 520527 

520508 520528 

9 520509 520529 

10 520510 520530 

11 520511 520531 

12 520512 520532 

13 520513 520533 
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21 W513010 

23 W513010 

24 W512027 

26 W5I2007 

28   W512007 

30 W513006 

34 W513010 

35 W505174 

36 W512011 

39 W512007 

92 W513013 

94 W513013 

97 W513016 

99 W513013 

101 W513013 

104 W513016 

107 W513013 

110 W513013 

111 W513009 

113, 114 W513016 

117  W513432 

119 W512045 

125   W512033 

128 ..... W513438 

1. Use 
2. On 

(a) 

(b) 

HOW TO ORDER PARTS 

Correct Order Form. 
the Purchase Order always give the following 
PART NUMBER (number printed on the part if di 
for each part ordered. When no part number is 
of part ( indicate if no selling). 
The CHASSIS NUMBER, which is 100.208, will be 
the chassis. 

information: 
fferent from that shown in this list) and DESCRIPTION 
assigned, order by description and rating. Also give PRICE 

found on a metal plate at the rear of 

In all correspondence relating to cabinets, always mention the source code letter stamped into the bottom of 
table models, and the CATALOG NUMBER shown on the sticker on the back, bottom or inside of cabinet. 

PARTS LIST FOR CHASSIS 

Notice: Some parts listed below have special characteristics. Do not use substitutes for replacement purposes. 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

SCHE-
MATIC 

LOCA-
TION 

PART 
NO. DESCRIPTION 

LIST 
PRICE 

CONDENSERS 

11 W513001 Condenser--ceramic 

13 W5I3002 Condenser- ceramic 

16, 17 W513013 Condenser-ceramic 

20-A W509706 Condenser-ceramic 
discriminator)   

20-8 W509706 Condenser-ceramic 
discriminator)   

Condenser-ceramic 

Condenser-ceramic 

Condenser .05 Mfd 

Condenser-.005 Mfd. 600 volt  

Condenser-.005 Mfd. 600 volt  

Condenser-ceramic 270 Mmfd. 500 volt  

Condenser-ceramic 1500 Mmfd. 350 volt  

Condenser-electrolytic 10 Mfd. 150 volt  

Condenser-. 01 Mfd. 400 volt  

Condenser-.005 Mfd. 600 volt  

Condenser-ceramic 5000 Mmfd. 450 volt  

Condenser-ceramic 5000 Mmfd. 450 volt  

Condenser-ceramic 82 Mmfd. -±-10% 500 volt  

Condenser-ceramic 5000 Mmfd. 450 volt  

Condenser-ceramic 5000 Mmfd. 450 volt  

Condenser-ceramic 82 Mrnfd. -±-10% 500 volt  

Condenser-ceramic 5000 Mmfd. 450 volt  

Condenser-ceramic 5000 Mmfd. 450 volt  

Condenser-ceramic 1000 Mmfd. 500 volt  

Condenser-ceramic 82 Mmfd. 1110% 500 volt  

Condenser-ceramic 5 Mmfd. ±-10% 500 volt 
(Temperature compensating)  

Condenser-.25 Mfd. -±-10% 200 volt  

Condenser-. 1 Mfd. 200 volt  

Condenser-ceramic 47 Mmfd -±5% 500 Volt 
(Temperature compensating)  

2.2 Mmfd. 500 volt  S .16 

47 Mmfd. 500 volt  .24 

5000 Mmfd. 450 volt  .36 

95 Mmfd. (part of sound 

10 Mmfd. (part of sound 

1500 Mmfd. 350 volt 

1500 Mmfd. 350 volt  

. 200 volt  

3.00 

3.00 

30 

.30 

.40 

.25 

.25 

.25 

.30 

.90 

.25 

.25 

.36 

.36 

.25 

.36 

.36 

.25 

.36 

.36 

.28 

.25 

.30 

.36 

.30 

.45 

CONDENSERS-Continued 

134 W512035 Condenser-. 1 Mfd. 400 volt 

143 W512019 Condenser-.02 Mfd. 600 volt 

144 W512031 Condenser-.05 Mfd. 600 volt  .35 

148 W513027 Condenser-ceramic 56 Mmfd. t.10% 1500 volt .45 

151 W513006 Condenser-ceramic 270 Mmfd. 500 volt  .23 

153 W512013 Condenser-.01 Mfd. 600 volt  .30 

156 W512029 Condenser-.05 Mfd. 400 volt  .35 

162 W512001 Condenser-.001 Mfd. 600 volt  .22 

165 W512001 Condenser-.001 Mfd. 600 volt  .22 

166 W512009 Condenser-. 01 Mfd. 200 volt  .25 

169 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

171 W512027 Condenser-.05 Mfd. 200 volt  .40 

173 W512540 Condenser-mica 3900 Mmfd. -.5% 500 volt 

174 W512535 Condenser-mica 390 Mmfd. -±-10% 500 volt .. .35 

178 W512535 Condenser-mica 390 Mmfd. -±-10°/0 500 volt... .35 

179 W512515 Condenser-mica 1000 Mmfd. .±. 10% 500 volt .40 

180 W520127 Condenser-trimmer 25-280 Mmfd. ( Horizontal 

181  W512049 

186 ... W512045 

188, 189 W512031 

194   W512045 

195   W508888 

197 W508680 

198 W512255 

200 W512255 

203 W513013 

205  W513013 

207 W513013 

Drive Control) 

Condenser .25 Mfd. ±-10% 600 volt  

Condenser-. 25 Mfd. -±-10% 200 volt  

Condenser-.05 Mfd. 600 volt  

Condenser-.25 Mfd. + 10% 200 volt  

Condenser-ceramic 500 Mmfd. 20,000 volt  

Condenser-electrolytic 10 Mfd. 600 volt  

Condenser-.01 Mfd. 400 volt  

Condenser- 01 Mfd. 400 volt 

Condenser-ceramic 5000 Mmfd. 450 volt  

Condenser-ceramic 5000 Mmfd. 450 volt  

Condenser-cerurnic 5000 Mmfd. 450 volt  

.30 

.3o 

.60 

.50 

.60 

.36 

.35 

.36 

2.00 

2.55 

.25 

.25 

.36 

.36 

.36 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

CONDENSERS-Continued 

208-A, B, 
C W509001 Condenser-electrolytic 

8 } 
A-40 Mfd. 450 volt- 40 Mfd. 450 volt 

C-10 Mfd. 450 volt 

211  W160095 Condenser-electrolytic 40 Mfd. 300 volt  

212-A, 8 W509002 Condenser-electrolytic 
A- 80 Mfd. 250 volt t   
B-100 Mfd. 50 volt f 

213 W513009 Condenser-ceramic 1000 Mmfd. 500 volt  

220-A W508062 Condenser-ceramic . 01 Mfd. 450 volt (,c1,1 of 
Integrator Unit)  

220-C W508062 Condenser-ceramic 2000 Mmfd. '450 volt (part 
of Integrator Unit)  

220-E W508062 Condenser-ceramic 5000 Mmfd. 450 volt ( part 
of Integrator Unit)  

220-G W508062 Condenser-ceramic 5000 Mmfd. 450 volt 43or1 
of Integrator Unit)  

222 W512533 Condenser-mica 4700 Mmfd. -±5% 1000 volt ... 

229 W512308 Condenser-.05 Mfd. -±-10% 600 volt  

230  W5I2037 Condenser-. 1 Mfd. 600 volt  

236 W513026 Condenser-ceramic 5.1 Mmfd. -±10% 1500 volt 

237 W512019 Conclenser-.02 Mfd. 600 volt ..... 

241 W512027 Condenser-. 05 Mfd. 200 volt  

242  W513013 Condenser-ceramic 5000 Mmfd. 450 volt   

247 W512019 Condenser-.02 Mfd. 600 volt  
320 ..W508888 Condenser-500 Mmfd. 20,000 volt  

324 ... W513013 Condenser-ceramic 5000 Mmfd 450 volt  

472 Condenser-trimmer 3-9 Mmfd. 

405  W513001 Condenser-ceramic 2.2 Mmfd. 500 voh 

407  • Condenser-ceramic 800 Mmfd. (part of center 
shield) 

410 W507968 Condenser-trimmer 0.5-3 Mmfd  
412 W5134.39 Condenser-ceramic 120 Mrnfd. -1: 5% 500 volt 

(Temperature compensating)   

-414 W513446 Condenser-ceramic 100 Mmfd. -1: 5% 500 volt 
(Temperature compensating)  

415 ....W509063 Condenser-trimmer 0.5-3 Mmfd  

416 W513440 Condenser-ceramic 100 Mmfd. ± 10% 500 
volt ( Temperature compensating)  

417  • Condenser-ceramic 3-5 Mmfd. (Fine Tuning) 

423 W513441 Condenser-ceramic 20 Mmfd. ± 10% 500 volt 
(Temperature compensating)  

421  W507968 Condenter-tr limner 0.5-3 Mmfd  

425 W513444 Condenser-ceramic 10 Mmfd. ± 5% 500 volt 
(Temperature compensating) 

<32 Condenser-ceramic 800 Mmfd. ( Feed thru type) 
(part of center shield)   

428 Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield)   

429 Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield) 

430 Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield) 

431 W513029 Condenser-ceramic 120 Mmfd. ± 10% 500 volt 

433 W513009 Condenser-ceramic 1000 Mmfd. 500 volt . 

435 W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

RESISTORS 

$ 4.00 

2.00 

3.00. 

.28 

1.40 

1.40 

1.40 

1.40 

1 40 

.30 

.45 

.40 

.30 

.40 

.36 

.30 

2.00 

.36 

.50 

.16 

.40 

.30 

.35 

.40 

.30 

.30 

.40 

.50 

.35 

.28 

.28 

14 W510184 Resistor-carbon 470,000 Ohms -±-10% 1/2  watt . 12 

15 W5I0117 Resistor-carbon 82 Ohms -±-10% 1/2 watt  . 12 

19 W510249 Resistor-carbon 4700 Ohms 1 watt  .16 

22 W5I0159 Resistor-carbon 18,000 Ohms -±-10% 1/2  watt . 12 

25  W510170 Resistor-carbon 68,000 Ohms 1/2 watt   . 12 

22 W510197 Resistor-carbon 10 Meg. 1/2  watt   . 12 

31 W510184 Resistor-carbon 470,000 Ohms -±-10% 1/2 watt . 12 

32  W510160 Resistor-carbon 22,000 Ohms -±-10% 1/2  watt . 12 

37 W510746 Resistor-carbon 680,000 Ohms -±-5% 1/2 watt .. .20 

 W510747 Resistor-rnrbrm 820 ono Ohms +5% 1/2 wet 

91  W510723 Resistor-carbon 12,000 Ohms -±-5% V2 watt . 16 

93 W510116 Resistor-carbon 68 Ohms 1/2 watt. .12 

95 W510129 Resistor--carbon 390 Ohms ±-10% 1/2 watt  . 12 

20 

SCHE-
MATIC 

LOCA-
TION 

PART 
NO. DESCRIPTION 

LIST 
PRICE 

RESISTORS-Continued 

98 ....W510154 Resistor-carbon 10,000 Ohms -,1-10% 1/2 watt .12 

100 ..W510112 Resistor-carbon 47 Ohms -̀-10% 1/2 watt  . 12 

102  W510119 Resistor-carbon 100 Ohms V2 watt  .12 

106 W510150 Resistor-carbon 5600 Ohms -±-10% V2 watt . 12 

108 .W510119 Resistor-carbon 100 Ohms "2 watt   . 12 

109 W510118 Resistor-carbon 100 Ohms 2-.10% 1/2 watt  .12 

118 W510153 Resistor-carbon 8,200 Ohms ±-10% 1/2 watt . 12 

120 W510186 Resistor-carbon 560,000 Ohms ±-10% V2 watt . 12 

123.  W510153 Resistor-carbon 8200 Ohms -±-10% 1/2 watt . 12 

124 W510119 Resistor-carbon 100 Ohms 1/2 watt   . 12, 

126 W510191 Resistor-carbon 1 Meg. 1/2 watt  .12 

130 W510745 Resistor-carbon 18,000 Ohms ±-.5% 1/2 watt... 

131 W510154 Resistor-carbon 10,000 Ohms ±-10% 1/2  watt... . 12 

133 W510753 Resistor-wire wound 4000 Ohms -2.-10% 5 watt 1.00 

135, 136 W510184 Resistor-carbon 470,000 Ohms -±-10% V2 watt.. .12 

139 W510160 Resistor-carbon 22,000 Ohms -±-10% 1/2 watt.. . 12 

145  W510142 Resistor-carbon 2200 Ohms -±-10% 1/2 watt  . 12 

149, 150 W510132 Resistor-carbon 560 Ohms 1110% 1/2  watt  . 12 

152 W510180 Resistor-carbon 270,000 Ohms ±-10% 1/2 watt . 12 

154 W510193 Resistor-carbon 2.2 Meg. 1/2  watt  .12 

155 W510169 Resistor-carbon 68,000 Ohms ±-10% 1/2 watt.....12 

157 W510180 Resistor-carbon 270,000 Ohms ±-10% 1/2 watt . 12 

158 W510187 Resistor-carbon 680,000 Ohms 1.-10% 1/2 watt . 12 

Resistor-carbon 3900 Ohms -±-._ 150°/01 11,2 watt 159 W510748 

160 .  W510151 Resistor-carbon 6800 Ohms - .12 

161 W510750 Resistor-carbon 4700 Ohms l/2 watt  .20 

163, 164..W510751 Resistor-carbon 100,000 Ohms :1.5% 1/2 watt .20 

167 W510162 Resistor-carbon 27,000 Ohms -±-10% 1/2  watt._ . 12 

168 W510195 Resistor-carbon 4.7 Meg. 1/2 watt  .12 

170 W510184 Resistor-carbon 470,000 Ohms :1-10% 1/2 watt .12 

175 W510139 Resistor-carbon 1500 Ohms -±. 10% 1/2 watt.....12 

176 W510172 Resistor-carbon 100,000 Ohms ±10% 1/2 watt . 12 

177 W510187 Resistor-carbon 680,000 Ohms .1:10% 1/2 watt . 12 

182 W510357 Resistor-carbon 15,000 Ohms -±-10% 2 watt . .35 

183  W510184 Resistor--carbon 470,000 Ohms -- 10% 1/2 watt . 12 

184  W510116 Resistor-carbon 68 Ohms 1/2 watt  .12 

185 W510218 Resistor-carbon 100 Ohms 1:10% 1 watt  . 16 

187 W5I0248 Resistor-carbon 4700 Ohms + 10% 1 watt  . 16 

190 W510758 Resistor-wire wound 12,000 Ohms -2;10% 
5 watts  1.20 

196 W5I0390 Resistor-carbon 1 Meg. 11-10% 2 watt 

199 W510179 Resistor-carbon 220,000 Ohms 1/2 watt  .12 

210 W510741 Resistor- wire wound 600 Ohms 10 watt 

219 W510162 Resistor-carbon 27,000 Ohms ± 10% 1/2  watt . 12 

220-B W508062 Resistor-carbon 22,000 Ohms 1/5 watt tpart of 
Integrator Unit)  1.40 

220-D W508062 Resistor-carbon 8200 Ohms 1/5 watt ( part of 
I ntegrator Unit)  1.40 

220-F W508062 Resistor-carbon 8200 Ohms 1/5 watt (part of 
Integrator Unit)  1.40 

223 ...W510769 Resistor-carbon 2 Meg. -±5% 1/2 watt 
225 .W510766 Resistor-carbon 100,000 Ohms -2.-10% 1/2 watt . 12 

226  W510768 Resistor-carbon 4.7 Meg. -± 10% 1/2 Watt .12 

227  W510767 Resistor-carbon 1.5 Meg. -2.-10% 1,/2 watt .20 

228 W510151 Resistor-carbon 6800 Ohms ±-10% 1/2  watt . 12 

231 W510193 Resistor-carbon 2.2 Meg. 1/2 watt  .12 

234 W510344 Resistor-carbon 2700 Ohms -±-10% 2 watt  .35 

235 W510145 Resistor-carbon 3300 Ohms :1-10% 1/2 Watt .12 

238 W510159 Resistor-carbon 18,000 Ohms --t10% 1/7 watt .12 

243  W510134 Resistor-ca bon 687 Ohms 1/2 wart .12 

244, 245 W510124 Resistor-carbon 220 Ohms 2.-10% 1/2  watt . 12 

246 W510134 Resistor-carbon 680 Obres 1/2 watt   .12' 

248  W510180 Resistor-carbon 270,000 Ohms ±. 10% 1h watt . 82 

322,323 W510356 Resistor-carbon 12,000 Ohms ± 10% 2 watt .2.4 

325  W5I0263 Resistor-carbon 33,000 Ohms -±- 10% 1 watt....16 

403  W5I0160 Resistor--carbon 22,000 Ohms ± 10% 1/2 Watt .12 

404  W510167 Resistor-carbon 47,000 Ohms 1/2 watt  .12 

408  W510179 Resistor-carbon 220,000 Ohms 1/2 watt  .12 

409 W510177 Resistor-carbon 180,000 Ohms -±- 10% 1/2  watt .12 

411 W510137 Resistor-carbon 1000 Ohms 1/2  watt  .11 

.20 

.20 

.30 

.90 

.20 

"-This put r is nui supplied U I u Sul . 1L6 raplacom•nt item. 
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*-This part is not supplied as a Service replacement item. 
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MODELS 1176-21 1186-21 Ch. 100.208 

PARTS LIST FOR CHASSIS (Contd.) 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

418 W510148 

419 W510179 

422,423 W510154 

424 W510101 

426 W510158 

RESISTORS-Continued 

Resistor-carbon 4700 Ohms ± 10% 1/2 watt S 

Resistor-carbon 220,000 Ohms 1/2 watt 

Resistor-carbon 10,000 Ohms # 10% 1/5 , Watt 
Resistor-carbon 10 Ohms 1/2 watt 

Resistor-carbon 15,000 Ohms 1/2 watt  

COILS AND TRANSFORMERS 

.12 

.12 

.12 

.12 

.12 

12 W509378 Transformer-audio take-off  1.50 

20 W509706 Transformer-TV sound discriminator ( includes 
condensers 20-A and 20-8)  3.00 

40 W509376 Transformer-audio output  1.85 
96  I W507343 Coil- 1st video I.F. ( less slug)  .70 

1 W507357 Slug core for 1st video I.F. coil  .20 
103 W507367 Coil-choke   .70 

105  j W507343 Coil-2nd video I.F. ( less slug)...  .70 
l W507357 Slug core for 2nd video I.F. coil  .20 

112 I W509613 Coil-3rd video I.F. ( less slug)  .60 
1 W507357 Slug core for 3rd video I.F. coil  .20 

115 W507367 Coil-choke   .70 

121 . W509340 Coil-peaking   .55 

122 W509342 Coil-peaking   .6o 
W509603 Coil-4.5 Mc. trap ( includes slug and condenser 

127  #128)     1.20 
{W507357 Slug core for 4.5 Mc. trap  .20 

129 W509341 Coil-peaking   .6o 
132 W509342 Coil-peaking   .ao 
142 W162326 Coil-focus ( includes cable and plug) 14.00 
146 W115228 Yoke-picture tube deflection ( includes cable and 

plug)   12.5) 

172  I W508967 Coil-Horizontal Hold ( includes slug and clip) 1.10 
1 W508963 Slug core for Horizontal Hold coil  .15 

192 W509384 Transformer-horizontal sweep  12.50 

193  j W509361 Coil-Width ( includes slug and clip) 2.00 
1 W507429 Slug core for Width coil  .60 

231. W509380 Transformer-power   17.00 
202 W507584 Coil-choke   .28 

204 W507584 Coil-choke   .28 
206 W507584 Coil-choke   .28 

239 W508341 Choke-filter     360 

214  W507584 Coil-choke   28 
221  W508076 Transformer-vertical blocking oscillator  1 90 

233 W50937.5 Transformer-vertical output .. . ..   4 00 

W520502 Coil- antenna; channel #2 ( coded "2K")   1.40 
W520503 Coil-antenna; channel #3 ( coded "3K"). 1.40 

W520504 Coil- antenna; channel #4 ( coded "4K")  1.40 

W520505 Coil antenna; channel #5 (coded "5K")    1.40 
W520506 Coil- antenna; channel #6 ( coded "6K")   1.40 

401 W520507 Coil-antenna; channel #7 (coded "7K")•  1.15 
, W520508 Coil-antenna; channel es (coded "8K") 1.15 
W520509 Coil-antenna; channel #9 ( coded "9K")  1.15 

W520510 Coil- antenna; channel # 10 ( coded " 10K") 1.15 i' W520511 Coil-antenna; channel # 11 ( coded " 11K")  1.15 
W520512 Coil-antenna; channel # 12 ( coded " 12K") 1.15 

W520513 Coil-antenna; channel # 13 (coded " 13K") 1.15 

406 W520514 Coil-cathode coupling - 

F
W520522 Coil-R.F. and osc. ; channel .#2 ( coded "2K") 1.85 

W520523 Coil-R.F, and osc.; channel #3 ( coded "3K") 1.85 
W520524 Coil-R.F, and osc.; channel #4 ( coded "4K") 1.85 

W520525 Coil-R.F. and osc.; channel #5 ( coded "5K") 1.85 

W520526 Coil-R.F. and osc.; channel ea (coded "6K") 1.85 

W520527 Coil-R.F. and osc.; channel #7 (coded "7K") 1.70 

413 W520528 Coil- RE. and osc.; channel #8 (coded "8K") 1.70 
W520529 Coil-R.F. and osc.; channel zr9 ( coded "9K") 1.70 

W520530 Coil-R.F. and osc. ; channel # 10 ( coded " 10K") 1.70 

W520531 Coil-R.F. and osc.; channel # 11 ( coded " 11K") 1.70 

W520532 Coil-R.F. and osc.; channel # 12 ( coded " 12K") 1.70 [W520533 Coil-R.F, and osc., channel #13 (coded " 13K") 1.70 

W537986 Slug for osc. coil; auxiliary fine tuning adj. .05 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

COILS AND TRANSFORMERS-Continued 

-127 J. W520501 
W509062 

434 W520518 

436 W520520 

Coil-converter plate ( I.E.) ( includes slug and clip)S 
Slug core for converter plate coil 
Coil-choke 

Coil- choke 

CONTROLS 

27-A,B,C W520292 Volume and Contrast control ( includes OFF-ON 
switch) 

A-Volume control; 1 Meg' 1/4 watt  B-Contrast control ; 750 Ohms 2 watt . 3.50 

C--Off-On switch j  

138 W509893 Brightness potentiometer ( 100,000 Ohms)   1.00 
172 .1 W508967 Horizontal Hold coil ( includes slug and clip)  1.10 

1 W508963 Slug core for Horizontal Hold coil  .15 

180 W520127 Horizontal Drive trimmer condensor (25-280 
Mmfd.)   

193  I W509361 Width coil ( includes slug and clip)  
-1 W507429 Slug core for Width coil  

224-A, B W508893 Height and Vertical Hold potentiometers 
A-Vertical Hold control; 1 Meg. }  
B-Height control; 2.5 Meg. 

Vertical Linearity and Focus potentiometers 
A-Vertical Linearity control; 5,000 Ohms 
1/2 watt 
B-Focus control; 10,000 Ohms #10% 
4 watt 

417 Fine Tuning condenser (3.5 Mmfd)   

.55 

.12 

.10 

.10 

232-A,B W509302 

41 { W508174 
W509398 

116 . W509386 
141   W509688 

If t  W508063 

220-A to 
G W508062 

OTHER ELECTRICAL PARTS 

.50 
2.00 
.60 

1.75 

1. 3.75 

Speaker-P.M. Dynamic (6") for Model 1176-21 4.50 
Speaker-P.M. Dynamic (6" x 9"); for Model 

1186-21   8.40 
Crystal detector   2.00 

Ion trop   .85 
Fuse for horizontal sweep circuit; 1/4 Amp  

250 volt  .30 

Integrator Coupling Unit 

A-Condenser--ceramic .01 Mfd. 450 volt 
B-Resistor-carbon 22,000 Ohms 1/5 watt 
C-Condenser-ceramic 2000 Mmfd. 450 volt 
D-Resistor-carbon 8200 Ohms 1/5 watt 
E-Condenser---ceramic 5000 Mmfd. 450 volt 
F-Resistor-carbon 8200 Ohms 1/2  watt 
G-Condenser-ceramic 5000 Mmfd. 450 volt 

240  W509517 Fuse; 1 Amp ; 250 volt  .25 

4C0 W509695 Built-in antenna   1,00 

MECHANICAL PARTS OF R.F. TUNER 

1.4C 

(for electrical ports see preceding classified 

listings of condensers, resistors and coils) 

W520450 R.F. tuner complete with coils and tubes   37.50 

W508081 Bracket for mounting R.F. tuner (front)  .16 

W520233 Bracket for mounting R.F. tuner (rear)  .25 

W507339 Clip for mounting video converter plate coil . 10 
W520515 Fine Tuning cam and shaft .70 

W508708 Roller-detent   ... .10 

W520535 Shield, bottom cover 

W520536 Shield, side cover   .35 

W520534 Shield- tube; miniature for 616 tube  .15 
W520519 Shiekl-tube; miniature for 6BK7 tube  .20 
W509062 Slug core for converter plate coil   .12 

W507986 Slug for osc. coil; auxiliary fine tuning adj.   .05 

W507987 Socket-miniature (7 pin) for 616 ( includes base 
for mounting shield) 

W520521 Socket-miniature (9 pin) for 6BK7 ( includes 
base for mounting shie)cl) 

W507966 Spring-contactor washer (on front turret shaft) 

W508709 Spring-detent 

W507990 Spring-retains osc. fine tuning slug   .10 

.so 

.45 

.so 

.oe 

.08 

*-This part is not supplied as a Service replacement item. 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

MECHANICAL PARTS OF R.F. TUNER-Continued 

W507967 Spring-turret shaft retaining   .. S .03 

W520517 Stator contact assembly ( includes 11 contacts 
and metal frame) 3.75 

W52C516 Tuner turret and shaft assembly ( less coils)   3.00 

W507965 Washer, fiber spacer (on turret shaft)  .01 

CABINET PARTS 

W115226 Back for cabinet on Model 1176-21  3.00 

W115225 Back for cabinet on Model 1186-21  3.00 
W520460 Cabinet for Model 1176-21 ( Table model)  55.00 

W520400 Cabinet for Model 1186-21 ( Console model)  90.00 

W520437 Escutcheon for glass window  10.00 

W520435 Glass window  10.00 
W520454 Hinge bracket for name plate  .60 

W520441 Knob, channel selector    1.00 
W520440 Knob, Fine Tuning    .30 

W520439 Knob, "OFF- VOLUME-PICTURE"   1.00 
W520438 Knob, Picture   .30 

W520436 Mask for picture tube   8.00 
W520455 Name plate ( less hinges and springs)  2.00 

W170986 Screw-#6-32 Philips oval brass head; retains 
escutcheon   .02 

W18796 Screw-# 10 x 1"; mounts TV chassis  .02 

W520453 Spring for hinge on name plate  .15 

W162163 Terminal strip for TV antenna connections . .22 

MISCELLANEOUS PARTS 

W301270 Base for mounting electrolytic condenser  .06 

W508153 Bracket base for support of yoke and focus 
coil ( left or right hand)  .25 

W520425 Bracket, chassis extension ( left hand)  1.50 

W520426 Bracket, chassis extension ( right hand)  1.50 

W520312 Bracket for mounting picture tube ( left hand)  1.00 

W520311 Bracket for mounting picture tube ( right hand)  1.00 

W520424 Bracket for mounting pre-set controls  .75 

W508081 Bracket for mounting R.F. tuner (front)  .16 

W520233 Bracket for mounting R.F. tuner (rear)  .25 

W509005 Bracket mounts yoke and focus coil  2.75 

W508154 Bracket ("U" shaped) for support of yoke and 
focus coil   .55 

W508964 Clip for mounting Horizontal Hold or Width coil .04 

W505101 Clip for mounting sound take-off transformer .. .05 

W507339 Clip for mounting video converter plate, 1st 
video I.E., 2nd video I.E., 3rd video I.E., 
or 4.5 Mc. trap coil  .10 

W520428 Connector for H.V. terminal ( includes cap and 
lead)   1.00 

MISCELLANEOUS PARTS-Continued 

W509688 Ion trap S .85 

Jumper for color socket-1 1/4  of # 11 wire 

W508617 Nut for retaining focus coil 12 

W508962 Nut on end of Horizontal Hold control slug . 10 

W508878 Plug (3 pin) for focus coil leads  25 

W508515 Plug (8 pin) for yoke cable  .70 
W507699 Power cord assembly ( includes plugs at both 

ends)   1.00, 

W509383 Ring-corona shield   .10 
W520313 Ring, insu!ating for mounting picture tube 3.50 

W507422 Rubber sleeve between neck of picture tube cud 
focus coil   .30 

W507793 Rubber spacer support between flared neck of 
picture tube and yoke bracket . .15 

W18796 Screw-# 10 x 1"; mounts TV chassis.02 

W162353 Shield for 3rd I.F. coil and crystal detector   .30 

W162138 Shield-N.Y. supply (front section)  2.70 
W508088 Shield-N.Y. supply ( rear section) 2.10, 

W520534 Shield-tube; miniature for 616 tube  .13 

W520519 Shield-tube; miniature for 68K7 tube  .20 

W520429 Sleeve, insulating for picture tube ( includes 
H.V. contact)     3.00 

W509062 Slug core for converter plate coil  .12 

W507357 Slug core for 1st, 2nd or 3rd video I.F. coil 
or 4.5 Mc, trap coil  .20 

W508963 Slug core for Horizontal Hold coil  .15 
W507429 Slug core for Width coil  .60 

W520097 Socket and cable assembly for picture tube . 1.20 
W162334 Socket assembly for 1X2A tube ( includes mount-

ing frame)   1.25 

W508879 Socket (3 pin) for focus coil leads  .35 
W508419 Socket (8 pin) for yoke cable  .70 

W507932 Socket-male, power cord interlock  .25 

W507364 Socket-miniature (7 pin)  .24-
W507987 Socket-miniature (7 pin) for 6J6 (includes 

base for mounting shield) 

W508044 Socket-miniature (9 Pin)  .35 

W509507 Socket-miniature (9 pin) (for 12AU7 tube)  .25 
W520521 Socket-miniature (9 pin) for 68K7 (includes 

base for mounting shield)   

W508703 Socket-octal   .15 

W508703 Socket-octal ( for color TV adapter)  .15 
W506469 Socket-octal (for 6W4 tube)  .18 

W509320 Spring-tension for focus coil mounting  . 10 
W520444 Strap, anchor for picture tube  .65 

W115229 Strap, tube retaining  1.50 

W520443 Support for tuner shaft (plastic)  .04 
W520488 Tab, UHF,, for Selector knob .15 

W162163 Terminal strip for TV antenna connection  .22 

W170195 Wing nut-#8-32; for mounting yoke and focus 
coil   .10 

W170817 Wing screw-# 10-24; for height ad¡. of yoke 
and focus coil  .05 

W170741 Wing screw-# 10-32; for mounting or forward 
adj. of yoke  .10 

.45 

50 

*----This part is not supplied as a Service replacement item 
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The following tabulation furnishes complete details on circuit changes which occurred during early television 

chassis production. The circuit shown on this page includes all of these changes. 

1. The following change was incorporated so that proper centering can be obtained without introducing 
neck shadow and chassis that incorporate this change are coded "SERIES A" which is stamped on 

rear surface of chassis. 
a. Yellow lead of focus coil 142 was disconnected from 315 volt supply and reconnected to pin 7 

of deflection yoke socket. 

OSCILLOGRAMS 

All oscillograms taken with ground lead of 'scope connected to 

receiver chassis (unless otherwise indicated) and with receiver con-

trois set for normal reception of a station transmitting its standard B 

est pattern. 
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**—This symbol indicates that wave form was observed on a 

'scope whose vertical amplifier frequency response was flat 

to within 20% up to 2 Mc. 
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The following tabulation furnishes complete details on circuit changes whic 
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1. The following change was incorporated to improve the stability of thi 
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2. The following changes were incorporated to provide increased width. 

a. Resistor 325 (33,000 Ohms) was connected in parallel ocross resistor 
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CIRCUIT DIAGRAM FOR SILVERTONE RADIO CHASSIS 100.202-1 
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PRODUCTION CHANGES 
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The information contained in this service RL 
Supplement covers number 2195-21. 
This is a combination receiver containing a 21" 

picture tube, an A.C. operated AM-FM radioreceiver and a three speed, inter-mix type, 

phonograph. 

The television section of this combination uti-
lizes chassis 100.208-1 which is basically the 
same as chassis 100.208 

The differences are a change in the 
size of speaker, the length of the A. C. line 
cord, and a addition of a junction box and selec-
tor switch to facilitate the changing from tele-
vision to radio or phono operation. A complete 
circuit diagram and parts list, including pro-
duction changes, for the 100.208-1 television 
chassis is furnished with this Supplement. 

NOTE: For additional service data, 
see Chassis 100. 208 
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The following tabulation furnishes complete 
details on circuit changes which occurred 
during early radio chassis production. The 
circuit shown on this page includes all of 
these changes. 

1. The following change was incorporated 
ro reduce hum. Radio receiver chassis 
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MODEL 2195-21, Ch. 100.208-1 

HOW TO ORDER PARTS FOR YOUR SILVERTONE TELEVISION RECEIVER 

These authorized replacement parts may be ordered through any Sears Retail Store or the Mail Order Store which 

serves the territory in which you live. Prices upon application from Sears, Roebuck and Co. The parts are shipped pre-

paid. When ordering parts, always give: 

The PART NUMBER (number printed on the part if different from that shown in this list) and the DESCRIPTION. 

When no number is assigned order by description and rating. 

2. The CHASSIS and CATALOG NUMBERS. The chassis number will be found on a metal plate at the rear of the 

chassis. This plate is pictured below. The catalog number will be found on a sticker on the back, inside or bot-

tom of the cabinet. 

PARTS LIST FOR TELEVISION CHASSIS 100.208-1 

Notice: Some parts listed below have special characteristics. Do not use substitutes for replacement purposes. 

SCHE- 
MATIC 

LOCA- 
TION 

PART 
NO 

LIST 
DESCRIPTION PRICE 

SCHE-
MATIC 

LOCA- 
TION 

PART 
NO. DESCRIPTION PRICE 

LIST 

CONDENSERS CONDENSERS-Continued 

11 W513001 Condenser-ceramic 2.2 Mmfd. 500 volt $ .16 134 W512035 Condenser-. 1 Mid. 400 volt .30 
13   W513002 Condenser-ceramic 47 Mmfd. 500 volt  .24 143 W512019 Condenser-.02 Mfd. 600 volt  .30 
16, 17 W513013 Condenser-ceramic 5000 Mmfd. 450 volt   .36 144   W512031 Condenser-.05 Mid. 600 volt  .35 
20-A W509706 Condenser-ceramic 95 Mmfd. ( part of sound 148 W513027 Condenser-ceramic 56 Mmfd. -.-10% 1500 volt .45 

20-8 W509706 
discriminator'   3.00 

Condenser-ceramic 10 Mmfd. (part of sound 
151 W513006 Condenser-ceramic 270 Mmfd. 500 volt  .25 

discriminator) 3.00 153 W512013 Condenser-.01 Mid. 600 volt   .30 

21 W513010 Condenser-ceramic 1500 Mmfd 350 volt .30 156   W512029 Condenser-.05 Mid. 400 volt  .35 
23 W513010 Condenser-ceramic 1500 Mmfd 350 volt  .30 162 W512001 Condenser-.001 Mid. 600 volt    .22  .22 
24  W512027 Condenser-.05 Mid. 200 volt .40 165 W512001 Condenser-.001 Mid. 600 volt  .22 
26 W512007 Condenser-.005 Mid. 600 volt  .25 166 W512009 Condenser-.0I Mid. 200 volt  .25 
28 W5I2007 Condenser-.005 Mid. 600 volt  .25 169 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
30 W513006 Condenser-ceramic 270 Mmfd. 500 volt  .25 171 W512027 Condenser-.05 Mid. 200 volt   .40 
34 

35  

W513010 

W505174 

Condenser-ceramic 1500 Mmfd. 350 volt  .30 

Condenser-electrolytic 10 Mid. 150 volt  .90 
173 W512540 Condenser-mica 3900 Mmfd. -±10% 500 volt .60 

36 W512011 Condenser-.01 Mid. 400 volt  .25 
174 W512535 Condenser-mica 390 Mmfd. -±10% 500 volt.... .35 

39 W512007 Condenser-.005 Mid. 600 volt  .25 
178 W5I2535 Condenser-mica 390 Mmfd. --L-10% 500 volt.... .35 

92 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 179 W512515 Condenser-mica 1000 Mmfd. -2=10% 500 volt.... .40 

94 W513013 Condenser-ceramic 5000 Mmfd. 450 volt   .36 180 W520127 Condenser-trimmer 25-280 Mmfd. ( Horizontal 

97 W513016 Condenser-ceramic 82 Mmfd. -±-10% 500 volt.... . 25 Drive Control) .50 

99 W513013 Condenser-ceramic 5000 Mmfd. 450 volt   .36 181 W512049 Condenser-.25 Mid. -±10% 600 volt  .60 

101 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 186 W512045 Condenser-.25 Mid. -±-10% 200 volt .36 
104 W513016 Condenser-ceramic 82 Mmfd. -±. 10% 500 volt.....25 188, 189 W512031 Condenser-.05 Mid. 600 volt  .35 
107 W513013 Condenser-ceramir 5000 Mmfd. 450 volt  .36 194   W512045 Condenser-.25 Mid. ±-10% 200 volt  
110 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

.36 

Ill W513009 Condenser-ceramic 1000 Mmfd. 500 vol;  .28 
195 W508888 Condenser-ceramic 500 Mmfd. 20,000 volt  2.00 

113, 114 W513016 Condenser-ceramic 82 Mmfd. -1- 10./0 500 volt .25 197 W508680 Condenser-electrolytic 10 Mid. 600 volt  2.55 

117 W5I3432 Condenser-ceramic 5 Mmfd. -±-10% 500 volt 198 W512255 Condenser-.01 Mid. 400 volt  .25 
(Temperature compensating)  •30 200   W512255 Condenser-.01 Mid. 400 volt  .25 

119 

125 

W512045 

W512033 

Condenser-.25 Mid. _-t10% 200 volt  .36 

Condenser-.1 Mid. 200 volt .30 
203 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

128 W513438 Condenser-ceramic 47 Mmfd. -2:5% 500 volt 
205 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

(Temperature compensating'  .45 207 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

*-This part is not supplied as a Service replacement item. 

SCHE-
MATIC 

LOCA- PART 
TION NO DESCRIPTION 

LIST 
PRICE 

SCHE-
MATIC 

LOCA. PART 
TION NO DESCRIPTION 

LIST 
PRICE 

CONDENSERS-Continued 

208-A, 8, 
C W509001 Condenser-electrolytic 

A-40 Mid. 450 volt 
8-40 Mid. 450 volt 
C- I0 Mid. 450 volt } 

211 W160095 Condenser-electrolytic 40 Mid. 300 volt  

212-A, B W509002 Condenser-electrolytic 
A- 80 Mid. 250 volt I   
8-100 Mid. 50 volt I. 

21.3 .  W513009 Condenser-ceramic 1000 Mmfd. 500 volt  

220-A W508062 Condenser-ceramic .01 Mid. 450 volt ( Part of 
Integrator Unit) 

220-C W508062 Condenser-ceramic 2000 Mmfd. 450 volt ( port 
of Integrator Unit; 

220-E W508062 Condenser-ceramic 5000 Mmfd  450 volt ( part 
of Integrator Unit)   

220-G W508062 Condenser-ceramic 5000 Mmfd. 450 volt ( part 
of Integrator Unit) .   

222  W512533 Condenser-mica 4700 Mmfd. -±.5% 1000 volt.... 

229 W512308 Condenser-.05 Mid. -1- 10% 600 volt  

230 W512037 Condenser-. 1 Mid. 600 volt  

236 .. W513026 Condenser-ceramic 5.1 Mmfd. -±-10% 1500 volt 

237 W512019 Condenser-.02 Mid. 600 volt  

241 W512027 Condenser-.05 Mid. 200 volt 

242 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  

247 W.512019 Condenser-.02 Mid: 600 volt   

320 W508888 Condenser-500 Mmfd. 20,000 volt  

324 W513013 Condenser-ceramic. 5000 Mmfd. 450 volt  

402 W509064 Condenser-trimmer 3-9 Mmfd  

405 W513001 Condenser-ceramic 2.2 Mmfd. 500 volt  

407 • Condenser-ceramic 800 Mmfd. ( part of center 
shield) .. 

410 W507968 Condenser-trimmer 0.5-3 Mmfd 

412 W513439 Condenser-ceramic 120 Mmfd. ± 5% 500 volt 
(Temperature compensating) 

414 W513446 Condenser- ceramic 100 Mmtd. :.1-.10% 500 volt 
(Temperature compensating)   

415 W509063 Condenser-trimmer 0.5-3 Mmfd.   

416  W513440 Condenser-ceramic 100 Mmfd. ± 10% 500 
volt ( Temperature compensating)  

417  • Condenser-ceramic 3-5 Mmfd. ( Fine Tuning) 

420  W513441 Conden;er-ceramic 20 Mmfd. 10% 500 volt 
(Temperature compensating) 

421  W507968 Condenser-trimmer 0.5-3 Mmfd 

425 W513444 Condenser-ceramic 10 Mmfd. 5% 500 volt 
(Temperature compensating) 

428 Condenser-ceramic 800 Mmfd. ( Feed thru type) 
(part of center shield) 

429 Condenser-ceramic 800 Mmfd. ( Feed thru type) 
(part of center shield) 

430 Condenser-ceramic 800 Mmfd. (Feed thru type) 
(port of center shield) 

431 W5I3029 Condenser-ceramic 120 Mmfd. ±- 10% 500 volt 

432 • Condenser-ceramic 800 Mmfd. ( feed thru type) 
(part of center shield) 

433 W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

435 W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

RESISTORS 

14 W510184 Resistor-carbon 470,000 Ohms ±. 10% 1/2 watt 

15 W5I0117 Resistor-carbon 82 Ohms 1.-10% 1/2 watt  

19 W510249 Resistor-carbon 4700 Ohms 1 watt   

22 W5I0159 Resistor-carbon 18,000 Ohms rt10% 1,2 watt 

25 W510170 Resistor-carbon 68,000 Ohms 1/2  watt  

29 W510197 Resistor-carbon 10 Meg. 1/2 watt  

31 W510184 Resistor-carbon 470,000 Ohms ±-10% I/2 watt.. 

32 W510160 Resistor-carbon 22,000 Ohms -1- 10% 1/2 watt 

37 W510746 Resistor-carbon 680,000 Ohms ....25% 1/2  watt.. 

38 W510747 Resistor-carbon 820,000 Ohms -±-.5% V2 Watt.. 

91 W510723 Resistor-carbon 12,000 Ohms ± 5% 1/2 watt 

93 W510116 Resistor-carbon 68 Ohms 1/2 watt  

95 W510129 Resistor-carbon 390 Ohms -±.10% 1/2 watt   

4.00 

2.00 

3.00 

.28 

1.40 

1.40 

1.40 

1.40 

1.40 

.30 

.45 

.40 

.30 

.40 

.36 

.30 

2.00 

.36 

.50 

.16 

.40 

.30 

.35 

.ao 

.30 

.30 

.40 

.50 

.35 

.28 

.28 

.12 

.12 

.16 

.12 

.12 

.12 

.12 

.12 

.20 

.20 

.16 

.12 

.12 

98 W510154 

100 W510112 

102  W510119 

106 W510150 

108  W510119 

109... W510118 

118 W5I0153 

120 W510186 

123 W510153 

124 W510119 

126 W510191 

130  W510745 

131 W510154 

133 . W510753 

135, 136 W510184 

139 W510160 

145 W510142 

149, 150 W510132 

152 W510180 

154 W510193 

RESISTORS-Continued 

Resistor-carbon 10,000 Ohms -±-10% 1/2 watt 

Resistor-carbon 47 Ohms 71-10% 1/2 watt  

Resistor-carbon 100 Ohms 1/2 watt  

Resistor-carbon 5600 Ohms ± 10% 1/2 watt 

Resistor-carbon 100 Ohms V2 watt  

Resistor-carbon 100 Ohms -±-10% 1/2  watt  

Resistor-carbon 8,200 Ohms i-10% 1/2 watt 

Resistor-carbon 560,000 Ohms -±-10% 1/2 watt 

Resistor-carbon 8200 Ohms ±-10% 1/2 watt 

Resistor-carbon 100 Ohms V2 watt  

Resistor-carbon 1 Meg. 1/2  watt  

Resistor-carbon 18,000 Ohms -±-5% V2 watt  

Resistor-carbon 10,000 Ohms -±-10% V2 watt  

Resistor-wire wound 4000 Ohms ±-10% 5 watt 

Resistor-carbon 470,000 Ohms -±-10% 1/2  watt  

Resistor-carbon 22,000 Ohms ±10% V2 watt  

Resistor-carbon 2200 Ohms -±10% V2 watt  

Resistor-carbon 560 Ohms -±-10% V2 watt  

Resistor-carbon 270,000 Ohms -± 10% V2 watt 

Resistor-carbon 2.2 Meg. 1/2  watt  

155  W510169 Resistor-carbon 68,000 Ohms -±-10% 1/2 watt.... 

157 W510180 Resistor-carbon 270,000 Ohms -±-10% 1/2 watt 

158  W510187 Resistor-carbon 680,000 Ohms ±10% 1/2  watt 

159 . W510748 Resistor-carbon 3900 Ohms -.±.-5% 1/2  watt  

160 W510151 Resistor-carbon 6800 Ohms ±-10% 1/2 watt  
161 W510750 Resistor-carbon 4700 Ohms -1-5% 1/2  watt  

163, 164..W510751 Resistor-carbon 100,000 Ohms ±5% 1/2  watt 

167 W510162 Resistor-carbon 27,000 Ohms --.1:10% 1/2 watt.... 

168  W510195 Resistor-carbon 4.7 Meg. 1/2  watt  

170 W510184 Resistor-carbon 470,000 Ohms ±-10% 1/2 watt 

175  W510139 Resistor-carbon 1500 Ohms -±10% V2 watt.... 

176 W510172 Resistor-carbon 100,000 Ohms -±-10% 1/2 watt 

177 W510187 Resistor-carbon 680,000 Ohms -2210% V2 watt 

182  W510357 Resistor-carbon 15,000 Obras ±10% 2 watt.... 

183 W510184 Resistor-carbon 470,000 Ohms ±10% V2 watt 

184 W510116 Resistor-carbon 68 Ohms 1/2  watt  

185   W510218 Resistor-carbon 100 Ohms :1:10% 1 watt  

187 W510248 Resistor-carbon 4700 Ohms ±-10% 1 watt  

190 W510758 Resistor-wire wound 12,000 Ohms -±-10% 
5 watts 

196 . W5I0390 Resistor-carbon 1 Meg. -±-10% 2 watt  

199 W510179 Resistor-carbon 220,000 Ohms 1/2  watt  

210........W510741 Resistor-wire wound 600 Ohms -L-10% 10 watt 

219 W5I0162 Resistor-carbon 27,000 Ohms ± 10% 1/2 watt 

220-8 W508062 Resistor-carbon 22,000 Ohms 1/5 watt (part of 
Integrator Unit)  

220-D W508062 Resistor-carbon 8200 Ohms 1/5 watt (part of 
Integrator Unit)   

220-F W508062 Resistor-carbon 8200 Ohms 1/5 watt (part of 
Integrator Unit)  

223 W510769 Resistor-carbon 2 Meg. 1/2 watt 
225 W510766 Resistor-carbon 100,000 Ohms ±-10% 1/2 watt 

226 W510768 Resistor-carbon 4.7 Meg. :1_710% V2 watt  

227 W510767 Resistor-carbon 1.5 Meg. ---t--10% 1/2 watt   
228 W510151 Resistor-carbon 6800 Ohms ÷10% 1/2 watt  

231  W510193 Resistor-carbon 2.2 Meg. 1/2 watt  

234 W510344 Resistor-carbon 2700 Ohms .-10% 2 watt  

235 W510145 Resistor-carbon 3300 Ohms -±-10% 1/2  watt  

238  W510159 Resistor-carbon 18,000 Ohms -1-.10% 1/2  watt 

243 W510134 Resistor-carbon 680 Ohms 1/2 watt 

244, 245 W510124 Resistor-carbon 220 Ohms -±10% 1/2  watt 

246 W5I0134 Resistor-carbon 680 Ohms 1/2 watt  

248  W510180 Resistor-carbon 270,000 Ohms ±-10% 1/2  watt 

322,323 W510356 Resistor-carbon 12,000 Ohms ±- 10% 2 watt 

325 W510263 Resistor-33 Ohms 10% 1 watt   
403 W510160 Resistor-carbon 22,000 Ohms ± 10% 1/2 watt 

404 W510167 Resistor-carbon 47,000 Ohms 1/2 watt   

408 W510179 Resistor-carbon 220,000 Ohms 1/2 watt  

409 W5I0177 Resistor-carbon 180,000 Ohms ± 10% 1/2 watt 

411 W510137 Resistor-carbon 1000 Ohms 1/2 watt   

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.20 

.12 

1.00 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.20 

.12 

.20 

.20 

.12 

.12 

.12 

.12 

.12 

.12 

.35 

.12 

.12 

.16 

.16 

1.20 

.30 

.12 

.90 

.12 

1.40 

1.40 

1.40 

.20 

.12 

.12 

.20 

.12 

.12 

.35 

.12 

.12 

.12 

.12 

.12 

.12 

.24 

.16 

.12 

.12 

.12 

.12 

.12 

•-This part is not supplied as a Service replacement item. 
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PARTS LIST FOR TELEVISION CHASSIS 100.208-1 (Contd.) 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

RESISTORS-Continued 

6 
418  W510148 Resistor-carbon 4700 Ohms L._ 10% l/z watt . 12 

419 W510179 Resistor-carbon 220,000 Ohms 1/2 watt  . 12 
422,423 W510154 Resistor-carbon 10,000 Ohms -± 10% 1/2 watt . 12 

424 W510101 Resistor-carbon 10 Ohms 1/2 watt  .12 

426 W510158 Resistor-carbon 15,000 Ohms 1/2 watt  .12 

COILS AND TRANSFORMERS 

12 W509378 Transformer-audio take-off  

20 W50970.5 Transformer-TV sound discriminator (includes 
condensers 20-A and 20-8)  

40 W509376 Transformer-audio output  

96 J W507343 Coil-1st video I.F. ( less slug)  
W507357 Slug core for 1st video I.F. coil  

103 W507367 Coil-choke   

10.5  I W507343 Coil-2nd video I.F. ( less slug) 
1 W507357 Slug core for 2nd video I.F. coil 

112 J W509613 Coil-3rd video I.F. ( less slug)  
W507357 Slug core for 3rd video I.F. coil 

115 W507367 Coil-choke   

121 W509340 Coil-peaking   
122 W509342 Coil-peaking   

{W509603 Coil-4.5 Mc. trap (includes slug and condenser 
127# 128)   

W507357 Slug core for 4.5 Mc. trap  
129 W509341 Coil-peaking   

132 W509342 Coil-peaking   
142 W162326 Coil-focus ( includes cable and plug)  14.00 

146 W115228 Yoke-picture tube deflection ( includes cable and 
plug)   12.50 

172 I W508967 Coil-Horizontal Hold ( includes slug and clip) 1.10 
t. W508963 Slug core for Horizontal Hold coil  .15 

192 W509384 Transformer-horizontal sweep  12.50 

193 5W509361 Coil-Width (includes slug and clip)  2.00 
1.W507429 Slug core for Width coil  .60 

201.  W509380 Transformer-power   17.00 
202 W507584 Coil-choke   .28 

204 W507584 Coil-choke   .28 

206 W507584 Coil-choke   .28 
209 W508341 Choke-filter   3.60 

214 W507584 Coil-choke   .28 

221 W508076 Transformer-vertical blocking oscillator  1.90 
233 W509375 Transformer-vertical output  4.00 

'W520502 Coil-antenna; channel #2   1.40 
W520503 Coil-antenna; channel #3   1.40 

W520504 Coil- antenna; channel #4  1.40 

W520505 Coil-antenna; channel #5   1.40 
W520506 Coil- antenna; channel #6  1.40 

401 W520507 Coil-antenna; channel #7  1.15 

W520508 Coil-antenna; channel #8  1.15 

W520509 Coil-antenna; channel #9  1.15 
W520510 Coil-antenna; channel # 10  1.15 

W520511 Coil-antenna; channel # 11  1.15 

W520512 Coil-antenna; channel # 12  1.15 

,W520513 Coil-antenna; channel # 13   1.15 
4045 W520514 Coil-cathode coupling   

W520522 Coil-R.F. and osc.; channel #2  1.85 

W520523 Coil-R.F. and osc.; channel #3  1.85 
W520524 Coil-R.F. and osc.; channel #4  1.85 

W520525 Coil-R.F. and osc.; channel #5  1.85 

W520526 Coil-R.F. and osc.; channel #6  1.85 
W520527 Coil-R.F. and osc.; channel #7  1.70 

413 < W520528 Coil-R.F. and osc.; channel #8  1.70 

W520529 Coil-R.F. and osc.; channel #9  1.70 

W520530 Coil-R.F. and osc.; channel #10  1.70 
W520531 Coil-R.F. and osc.; channel # 11  1.70 

W520532 Coil-R.F. and osc.; channel #12  1.70 
W520533 Coil-R.F. und osc.; channel #13  1.70 

,W507986 Slug for osc. coil; auxiliary fine tuning adj  .05 

1.50 

3.00 

1.85 
.70 
.20 
.70 

.70 

.20 

.60 

.20 

.70 

.55 

.60 

1.20 

.20 

.60 

.60 

427 

COILS AND TRANSFORMERS-Continued 

.1 W520501 
1 W509062 

434 W520518 
436 W520520 

Coil-converter plate ( IF.) ( includes slug and clip) 
Slug core for converter plate coil  
Coil-choke 

Coil- choke 

CONTROLS 

27-A,B,C W520292 Volume and Contrast control ( includes OFF-ON 
switch) 
A-Volume control; 1 Meg 1/4 watt } 
B-Contrast control; 750 Ohms 2 watt 
C-Off-On switch 

138  W509893 Brightness potentiometer ( 100,000 Ohms)   1.00 

172 f W508967 Horizontal Hold coil ( includes slug and clip)  1.10 
1 W508963 Slug core for Horizontal Hold coil  .15 

180 W520127 Horizontal Drive trimmer condensar (25-280 
Mmfd.)   

193 f W509361 Width coil ( includes slug and clip)  
1W507429 Slug core for Width coil  

224-A, B W508893 Height and Vertical Hold potentiometers 
A-Vertical Hold control; 1 Meg.   
B-Height control; 2.5 Meg. 

232-A,B W509302 Vertical linearity and Focus potentiometers 
A-Vertical Linearity control; 5,000 Ohms 
I/2 watt 
B-Focus control; 10,000 Ohms -1-10% 
4 watt 

417  Fine Tuning condenser (3.5 Mmfd)  

.55 

.12 

.10 

.10 

 3.50 

OTHER ELECTRICAL PARTS 

.50 
2.00 
.60 

1.75 

1. 3.75 

116 W509386 Crystal detector   2.00 
141 W509688 Ion trap   .85 
191 W508063 Fuse for horizontal sweep circuit; 1/4 Amp. 

250 volt  .30 

218 WI18921 TV Channel Lite (Mazda #47) 6-8 v. 150 Ma. .15 
220-A to 

G W508062 Integrator Coupling Unit 

A-Condenser-ceramic .01 Mfd. 450 volt 
8-Resistor-carbon 22,000 Ohms l/s watt 
C-Condenser-ceramic 2000 Mmfd. 450 volt 
D-Resistor--carbon 8200 Ohms IA watt 
E-Condenser-ceramic 5000 Mmfd. 450 volt 
F-Resistor-carbon 8200 Ohms Vs watt 
G-Condenser-ceramic 5000 Mmfd. 450 volt 

240 W509517 Fuse; 1 Amp.; 250 volt  .25 

400   W509695 Built-in antenna   1.00 

1.40 

MECHANICAL PARTS OF R.F. TUNER 

(for electrical parts see preceding classified 

listings of condensers, resistors and coils) 

W520450 R.F. tuner complete with coils and tubes  37.50 

W508081 Bracket for mounting R.F. tuner (front)  .16 
W520233 Bracket for mounting R.F. tuner (rear)  .25 

W507339 Clip for mounting video converter plate coil  . 10 
W520.5Y5 Fine Tuning cam and shaft  .70 
W508708 Roller-detent  .10 

W520535 Shield, bottom cover  .50 

W520536 Shield, side cover   .35 
W520534 Shield- tube; miniature for 6J6 tube  .15 

W520519 Shield- tube; miniature for 6BK7 tube  .20 

W509062 Slug core for converter plate coil  .12 
W507986 Slug for osc. coil; auxiliary fine tuning adj  .05 

W507987 Socket-miniature (7 pin) for 6J6 ( includes base 
for mounting shield) .45 

W520521 Socket-miniature (9 pin) for 68K7 ( includes 
base for mounting shield)  .50 

W507966 Spring-contactor washer (on front turret shaft) .08 

W508709 Spr fly-de tent   .08 
W507990 Spring-retains osc. fine tuning slug  .10 

SCHE. 
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

SCHE-
MATIC 
LOCA- PART LIST 
TION NO. DESCRIPTION PRICE 

MECHANICAL PARTS OF R.F. TUNER-Continued MISCELLANEOUS PARTS-Continued 

W507967 Spring-turret shaft retaining   .03 
W507422 Rubber sleeve between neck of picture tube and 

focus coil . .30 
W520517 Stator contact assembly ( includes 11 contacts W507793 Rubber spacer support between flared neck of 

and metal frame)  3.75 picture tube and yoke bracket .15 
W520516 Tuner turret and shaft assembly ( less coils)  3.00 W18796 Screw- l0 . 1"; mounts TV chassis .02 
W507965 Washer, fiber spacer (on turret shaft)  .01 W162353 Shield for 3rd I.F. coil and crystal detector . .30 

W162138 Shield-H.V. supply ( front section)  2.70 

W508088 Shield-H.V. supply ( rear section)  2.10 

W520534 Shield-tube; miniature for 6J6 tube .15 

W520519 Shield-tube; miniature for 6BK7 tube  .20 

MISCELLANEOUS PARTS W520429 Sleeve, insulating for picture tube ( includes 
H.V. contact) .   3.00 

W301270 Base for mounting electrolytic condenser .06 W509062 Slug core for converter plate coil  .12 

W508153 Bracket base for support of yoke and focus W507357 Slug core for 1st, 2nd or 3rd video I.F. coil 

coil ( left or right hand) . .25 or 4.5 Mc. trap coil  
W508963 Slug core for Horizontal Hold coil  

.20 

.15 
W520425 Bracket, chassis extension ( left hand)   1.50 

W507429 Slug core for Width coil .60 
W520426 Bracket, chassis extension ( right hand)   1.50 W509761 Socket and cable assembly for picture tube  1.05 
W520312 Bracket for mounting picture tube ( left hand) . 1.00 W162334 Socket assembly for 1X2A tube ( includes mount-
W520311 Bracket for mounting picture tube ( right hand) . 1.00 ing frame)   1.25 

W520424 Bracket for mounting pre-set controls .   .75 W508879 Socket (3 pin) for focus coil leads  .35 

W508081 Bracket for mounting R.F. tuner ( front)  .16 W520571 Socket for TV Channel lite .35 

W520233 Bracket for mounting R.F. tuner (rear) 

W509005 Bracket mounts yoke and focus coil  2 .75 

.25 

 2 .75 

W508419 Socket (8 pin) for yoke cable 

W507932 Socket-male, power cord interlock .   

W507364 Socket-miniature (7 pin)  

.70 

.25  

.24 
W508154 Bracket ("U" shaped) for support of yoke and 

focus coil   .  .55 W507987 Socket-miniature (7 pin) for 616 (includes 
base for mounting shield)   .45 

W508681 Clip for mounting electrolytic condenser #197 .10 
W508044 Socket-miniature (9 pin)  .35 

W508964 Clip for mounting Horizontal Hold or Width coil .04 
W509507 Socket-miniature (9 pin) ( for 12AU7 tube)  .25 

W505101 Clip for mounting sound take-off transformer. .05 W520521 Socket-miniature (9 pin) for 6BK7 (includes 
W507339 Clip for mounting video converter plate, 1st base for mounting shield)   .50 

video IF., 2nd video IF., 3rd video IF., 
or 4.5 Mc. trap coil  . .10 

W508703 Socket-octal   
W508703 Socket-octal ( for color TV adapter)  

.15 

.15 
W520428 Connector for H.V. terminal ( includes cap and W506469 Socket-octal (for 6W4 tube) .  .18 

lead)    1.00  1.00 W509320 Spring-tension for focus coil mounting  .10 
W509688 Ion trap .85 

W520444 Strap, anchor for picture tube   .65 
• Jumper for color socket-11/4 " of # 11 wire  -  - 

W508617 Nut for retaining focus coil  .12 
W520623 Strap, tube retaining  
W520443 Support for tuner shaft ( plastic)  

.50 

W508962 Nut on end of Horizontal Hold control slug  .10 
WI62163 Terminal strip for TV antenna connection  

.04 

.22 
W508878 Plug (3 pin) for focus coil leads  .25 

W170195 Wing nut-#8-32; for mounting yoke and focus 
W508515 Plug (8 pin) for yoke cable  .70 coil .. .10 
W507699 Power cord assembly ( includes plugs at both W170817 Wing screw-# 10-24; for height adj. of yoke 

ends)    1.00  1.00 and focus coil  .05 
W509383 Ring-corona shield   .10 W170741 Wing screw-# 10-32; for mounting or forward 
W5203I3 Ring, insulating for mounting picture tube  3.50 adj. of yoke   .10 

*-This port is not supplied a a Service replacement item. 

PARTS LIST FOR JUNCTION BOX CHASSIS 

SCHE- 
MATIC 

LOCAL- 
TION 

PART 
NO. DESCRIPTION 

LIST 
PRICE 

SCHE-
MATIC 

LOCA- 
TION 

PART 
NO. DESCRIPTION 

LIST 
PRICE 

331 

332   

W520545 Switch, Radio-TV Selector  

W505512 Speaker-P. M. Dynamic ( 12 

W520546 Cover for switch  

inch) 

S 2.50 

15.75 

.10 

W520262 

W520541 

Socket 

Socket 

(2 pin) for A. C. power  

(2 pin) for Speaker leads  

$ .35 

.15 3
9
V
d
 A

I.
 M

Df
11

30
21

 
St

iV
3S

 

*-This part is not supplied as o Service replacement item. •-This part is not supplied as a Service replacement item. 
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MODEL 2195-21, Ch. 100.208-1 

PARTS LIST FOR RADIO CHASSIS 100.202-1 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

CONDENSERS 

13-A to F W506348 Condenser-variable gang (with drum) 

14 W512027 Condenser-.05 Mfd. 200 volt  

15  W513406 Condenser-ceramic 22 Mmfd. 500 volt (Tem-
perature compensating)   

17  W513002 Condenser-ceramic 47 Mmfd. 500 volt  

19  W513013 Condenser-ceramic 5000 Mmfd. 450 volt  

22 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  

23   W513002 Condenser-ceramic 47 Mmfd. 500 volt  

26 W513401 Condenser-ceramic 5 Mmfd. ± 10% 500 volt 
(Temperature compensating)   

28  W513000 Condenser-ceramic 1.0 Mmfd. 500 volt  

30  W513007 Condenser-ceramic 330 Mmfd. 500 volt  

31 W512009 Condenser-.01 Mfd. 200 volt  

35  W513429 Condenser-ceramic 10 Mmfd. # 10% 500 
volt (Temperature compensating)   

36 W506336 Condenser-trimmer; 3 to 30 Mmfd  

37  W513442 Condenser-ceramic 10 Mmfd. ± 10% 500 
volt ( Temperature compensating)   

38  W513013 Condenser-ceramic 5000 Mmfd. 450 volt  

41 W513409 Condenser-ceramic 39 Mmfd. ± 5% 500 volt 
(Temperature compensating)   

42-A, B W506080 Condenser-ceramic 33 Mmfd. (part of 1st FM 
I.F. transformer)   

43-A, B W506333 Condenser-ceramic 330 Mmfd. (part of let 
AM I.F. transformer)   

44  W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

46  W513013 Condenser-ceramic 5000 Mmfd. 450 volt  

48, 49, 50.. W513013 Condenser-ceramic 5000 Mmfd. 450 volt  

53-A W505797 Condenser-ceramic 107 Mmfd. (part of 2nd 
AM I.F. transformer)   

53-B W505797 Condenser-ceramic 86 Mmfd. (part of 2nd 
AM I.F. transformer)   

54-A  W505905 Condenser-ceramic 83 Mmfd. (part of 2nd FM 
I.F. transformer)   

55  W513013 Condenser-ceramic 5000 Mmfd. 450 volt  

58 B,C W506338 Condenser-ceramic 100 Mmfd. (part of diode 
filter unit)   

59, 60  W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

63 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  

65-A W506332 Condenser-ceramic 8 Mmfd. (part of dis-
criminator transformer)   

65-B W506332 Condenser-ceramic 47 Mmfd. (part of dis-
criminator transformer)   

66  W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

68 W513007 Condenser-ceramic 330 Mmfd. 500 volt  

69  W512005 Condenser-.003 Mfd. 600 volt  

70 W513003 Condenser-ceramic 100 Mmfd. 500 volt  

71  W512027 Condenser-.05 Mfd. 200 volt  

82  W512033 Condenser-. 1 Mfd. 200 volt  

83  W512001 Condenser-.001 Mfd. 600 volt  

84 W512009 Condenser-. 01 Mfd. 200 volt  

86    W504937 Condenser-electrolytic 5 Mfd. 50 volt  

91 W513008 Condenser-ceramic 470 Mmfd. 350 volt  

92-A,B,C,D W505908 Condenser-electrolytic 

A-30 Mfd. 450 volt • 

C 
B -40 Mfd. 450 volt- 10 Mfd. 450 volt } 

D-20 Mfd. 25 volt 

93 W512009 Condenser-.01 Mfd. 200 volt  

98 W512001 Condenser- 001 Mfd 600 volt  

106 W512256 Condenser-.01 Mfd. 600 volt  

107 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  

109 W513013 Condenser-ceramic 5000 Mmfd. 450 vol   

110 W512256 Condenser-.01 Mfd. 600 volt  

 $ 9.50 

.40 

.30 

.24 

.36 

.36 

.24 

.50 

.15 

.25 

.25 

.30 

.75 

.40 

.36 

.30 

2.05 

2.15 

.36 

.36 

.36 

2.15 

2.15 

2.05 

.36 

.45 

.36 

.36 

4.20 

4.20 

.36 

.25 

.25 

.24 

.40 

.30 

.22 

.25 

.80 

.30 

  3.75 

.25 

22 

.30 

.36 

.36 

.30 

RESISTORS 

18 W510117 Resistor-carbon 82 Ohms # 10% 1/2 watt $ 

20  W510164 Resistor-carbon 33,000 Ohms 1/2 watt  

21 W510237 Resistor-carbon 1000 Ohms 1 watt  

32 W510141 Resistor-carbon 1800 Ohms # 10% 1/2  watt  

39 W510249 Resistor-carbon 4700 Ohms 1 watt  

40 W510155 Resistor-carbon 10,000 Ohms 1/2 watt  

45 W510237 Resistor-carbon 1000 Ohms 1 watt  

47 W510167 Resistor-carbon 47,000 Ohms I/2 watt  

51 W510165 Resistor-carbon 39,000 Ohms # 10% 1/2 W  

52 W510237 Resistor-carbon 1000 Ohms 1 watt  

56 W510193 Resistor-carbon 2.2 Meg. 1/2 watt  

57 W510173 Resistor-carbon 100,000 Ohms 1/2 watt  

58-A W506338 Resistor-carbon 47,000 Ohms (part of diode 
filter unit)   

61 W510165 Resistor-carbon 39,000 Ohms # 10% 1/2 W  

62 W510185 Resistor-carbon 470,000 Ohms 1/2  watt  

64 W510237 Resistor-carbon 1000 Ohms 1 watt  

67 W510159 Resistor-carbon 18,000 Ohms ÷ 10% 1/2 W  

72 W510170 Resistor-carbon 68,000 Ohms 1/2 watt  

73-A,B,C W508483 Volume and tone control 

A-2 Meg. 
B -2 Meg. 
C-"ON-OFF" switch } 

74 W510128 Resistor-carbon 330 Ohms 1/2 watt  

78 W510193 Resistor-carbon 2.2 Meg. 1/2 watt  

85 W510195 Resistor-carbon 4.7 Meg. 1/2 watt  

87, 88 W510153 Resistor-carbon 8200 Ohms # 10.3/e 1/2 watt 

89 W510179 Resistor-carbon 220,000 Ohms 1/2 watt  

90 W510128 Resistor-carbon 330 Ohms 1/2 watt  

94 W510185 Resistor-carbon 470,000 Ohms 1/2 watt  

95 W510148 Resistor-carbon 4700 Ohms ± 10% 1/2 watt 

96 W510732 Resistor-wire wound 2000 Ohms mt. 10% 
10 watts 

97 W510261 Resistor-carbon 22,000 Ohms 1 watt  

99 W510113 Resistor-carbon 47 Ohms 1/2 watt  

108 W510115 Resistor-carbon 68 Ohms # 10% 1/2 watt  

10  W508395 

11  W506353 

W506354 
1 W506349 

W506345 
1 W506344 

25  W507935 

27  W506351 

29  W507586 

33 W506335 

34  W506352 

42 W506080 

43 W506333 

W505797 

W505905 

65 {W506332 
W508841 

12   

24   

53   

sa   

TRANSFORMERS AND COILS 

Antenna-built-in ( FM)   

Coil-FM Antenna   .15 

Coil-AM Antenna   2.20 
Slug core for AM antenna coil  .18 

Coil-AM R.F.   2.25 
Slug core for AM R.F. coil   .18 

Coil-choke   

Coil-FM R.F.   .15 

Coil-choke   .28 

Coil-AM Oscillator   1.30 

Coil-FM Oscillator   .15 

Transformer-lst FM I.F.   2.05 

Transformer-lst AM I.F.   2.15 

Transformer-2nd AM I.F.   2.15 

Transformer-2nd FM I.F.   2.05 

Transformer-discriminator   4.20 
Slug core for primary or secondary of dis-

criminator transformer   

100  W508486 Transformer-output   2.60 

105  W506709 Transformer-power   11.00 

.12 

.12 

.16 

.12 

.16 

12 

.16 

.12 

.12 

.16 

12 

.12 

.45 

12 

.12 

.16 

.12 

12 

2.50 

12 

12 

.12 

.12 

.12 

.12 

.12 

.12 

.95 

.16 

.12 

.12 

.so 

.40 

.20 

•-This part is not supplied as a Service replacement item. 

SCHE- 
MATIC 

LOCA- 
TION 

PART 
NO. DESCRIPTION 

LIST 
PRICE 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

OTHER ELECTRICAL PARTS MISCELLANEOUS PARTS-Continued 

16-A to E W506347 Switch-FM-AM-Phono 5 2.40 W508985 Dial scale-glass  $  2.20 $ 2.20 
58-A,B,C W506338 Diode filter unit W501031 Plug for phono, motor cable  .15 

A-Resistor-carbon 47,000 Ohms 1/5 watt W500966 Plug for phono, pick-up cable  .10 
B-Condenser-ceramic 100 Mmfd. 400 volt .45 W506370 Pointer    .15  .15 
C-Condenser-ceramic 100 Mmfd. 400 volt J W119087 Ring for dial cord   .01 

79 W509160 Cartridge  8.60  8.60 W38501 Rubber bushing for band switch  .03 

80 W509301 Motor- 115 volt 60 cycle  12.40 W116584 Rubber spacer for mounting dial scale  .04 
W503588 Shaft and drum for dial  .20 

81 W509205 Switch-"ON-OFF" for record changer  .65 W162148 Shaft and link assembly; Band switch  .65 
102 W118921 ON-OFF Indicator Lite (Mazda #47) 6-8 v. W508485 Shaft-tuning   .25 

150 Ma.  .15  .15 W506349 Slug core for AM antenna coil  .18 
103, 104 W118921 Radio Dial Lite (Mozda #47) 6-8 v. 150 Ma. .15 W506344 Slug core for AM R.F. coil  .18 

W508841 Slug core for primary or secondary of dis-
criminator transformer   .20 

W505307 Socket and phono motor cable  .50 
MISCELLANEOUS PARTS W506372 Socket-dial lamp; pair ( with lead)  .50 

W508986 Background for dial (foil)  .50 W505497 Socket for ON-OFF Indicator Lite at base of 

W301270 Base for mounting electrolytic condenser  .06 
W504597 

cabinet   
Socket-miniature (7 pin)  

.65 

.30 
W505165 "C" washer for tuning shaft or pointer shaft .02 W506331 Socket-miniature (9 pin)  .60 
W508488 Clamp-retains dial scale  .10 W116690 Socket-octal base   .15 

W506343 Clip for mounting AM antenna or R.F. coil. .08 W160392 Socket-octal ( rectifier)   .16 

W505101 Clip for mounting I.F. transformer  .05 W160039 Socket- phono. plug   .12 

W160326 Clip-retains dial background  .02 
W505161 
W505924 

Spring-dial cord tension   
Terminal strip (FM-FM-AM-AM)  

.08 

.25 
W114955 Clip-retainer on end of dial cord  .01 W111456 Washer-spring washer for tuning shaft or 
W117057 Cord-dial drive (3 ft. required) per ft. .05 pointer shaft   .01 

*-This part is not supplied as a Service replacement item. 

PARTS LIST FOR CABINET PARTS 

SCHE- 
MATIC 

LOCA- PART 
TION NO. 

LIST 
DESCRIPTION PRICE 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

W520549 Back for cabinet; radio compartment $ 1.40 W520633-A Knob, "OFF-VOLUME-PICTURE" (TV)   $ .65 

W115238 Back for cabinet; TV compartment  2.25 W520635-A Knob, Picture (TV)   .30 

W508217 Bracket for mounting ON-OFF Indicator Lite W520569 Knob, " RADIO-TV" Selector (Radio)   .50 

at base of cabinet  .10 W509044 Knob, "TONE" ( Radio)   .30 

W117131 Bulls eye for ON-OFF Indicator Lite at base of W520567 Knob, "TUNE" (Radio)   .65 

cabinet .12 W520565 Knob, "VOL-ON" (Radio)   .45 

W520547 Cabinet for Stock No, 2195.21 155.00 W520496-B Mask for picture tube  7.00 

W508499 Catch for door  .65 W520455 Name plate   2.00 

W520581 Door, radio compartment (upper right hand).. 24.00 W508408 Rail for drawer  per set 8.40 

W520582 Door, record storage compartment (lower right W508531 Record Adapter for 45 R.P.M. records.pk. of 12 1.00 

hand)   15.50 W520579 Record changer drawer assembly ( less hard-

W520580 Door, TV compartment (left hand)   30.00 
ware)    25.00  25.00 

W160496 Rubber pad for mounting radio chassis  .08 
W508493 Escutcheon for AM FM dial  2.80 

W520578 Screw #6 x 3/4 oval head wood screw; mounts 
W506380 Fastener for AM loop antenna   .02 glass window retaining strip  .05 

W520499 Glass window  . 10.00 
W170167 Screw =8-32 x 7/8"; mounts radio chassis  .02 

W520583 Handle for door   1.35 W18796 Screw # 10 x 1"; mounts TV chassis  .02 

W520584 Handle for drawer   .95 W520452 Spring for hinge on nameplate  .15 

W520454 Hinge bracket for name plate  .60 W520585 Strip, retains glass window (wood)   1.50 

W509307 Hinge for door  per pair .70 W520488 Tab, UHF., for Channel Selector Knob (TV) .15 

W520632.A Knob, Channel Selector (TV)   .65 W505924 Terminal strip for Radio antenna connections 

W520568 Knob, " PHO-AM-FM" (Radio)   .65 (FM- FM-AM- AM)   .25 

W520634-A Knob, Fine Tuning (TV)   .30 W162163 Terminal strip for TV antenna connections.....22 

*-This part is not supplied as a Service replacement item. 

© John 7. Rider 



SILVERTONE 2.170- c 

(21" RECTANGULAR PICTURE TUBE) 

GENERAL DESCRIPTION 

The information contained in this service Supplement cover 
number 2170-C. 

This television receiver utilizes chassis 100.209 which is basically the same 

as chassis 100.208 (he differences between the 

two chassis is that the 100.209 utilizes a 183GT type tube for H.V. Recti-

fication. The associated Horizontal Sweep Transformer was also changed. 

In addition the 100.209 chassis uses o new Power Transformer. 

The correct Tube Location and Function Chart for the 100.209 chassis, 

and a new Socket Voltage Measurement Chart, are included in this 
Supplement. 

When performing Oscillator Alignment on a 100.209 chassis which utilizes 

a W520645 R.F. Tuner (SERIES F or G) it will be noted that Oscillator 

Trimmer # 12 has been omitted and therefore this step should be eliminated 

in the alignment procedure. On the W520645 R.F. Tuner instrument con-

nection, point "V", shown in Fig. 12, has been moved to the location 

formerly occupied by trimmer # 12. 

The complete Schematic and Parts List for the 100.209 chass:s is included 

with this RL Supplement. All production changes except for SERIES H are 

included on the schematic page. The SERIES H change is itemized in a 

subsequent section entitled Additional Production Changes. 

For additional data, see Chassis 100. 208. 
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MODEL 2170-C Ch. 100.209 

PRODUCTION CHANGES 

For a complete description of the changes as well as an explanation 
of the SERIES coding, refer to the heading "Production Changes,"p8 M.7, 

LETTER IN- 
CLUDED IN 
SERIES DES- 
IGNATION 

LOCATION OF VOLTAGE INFORMATION 

OR 

EFFECT OF CHANGE ON MEASUREMENT 

Voltage readings taken on a chassis that incorporates the 
letter "A" will be lower than those shown in the large 
chart by approximately 10%. 

,,B,, 
SERIES B Change does not affect circuit voltages. 

Voltage readings taken on affected tube V26-6131.7 is shown 
in small chart below under the heading "SERIES C CHART." 

i,D ,/ 
No chassis were produced with the SERIES D designation. 

,,E,, • 
No chassis were produced with the SERIES E designation. 

"IF" 

& 
,, , 
G  

Although R.F. tuner 520645 uses a 6BQ7 R.F. tube and tuner 
520450 uses a 6BK7 R.F. tube, all tuner voltages are identi-
cal with the following exception. 

Pin 7 6BQ7 1501 Volts. 

,,H ,, SERIES H Change does not affect circuit voltages. 

ADDITIONAL PRODUCTION CHANGES 
See schematic page for complete explanation of the SERIES coding as 
well as details on all previous changes. 

LETTER 
DESIG-
NATION 

DESCRIPTION OF CHANGE 

The following change was incorporated to provide increase 
width when operating receiver at a line voltage that is 
below normal. 
1. Condenser 235, connected across the width coil 237, 

was changed from .01 Mfd. to .02 Mfd. 
The above change is not to be undertaken if the SERIES 
coding at rear of chassis includes a letter "A". 

SERIES "C" CHART 

no 
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VERTICAL ROCKING OSC. 
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12 
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SOCKET VOLTAGES 
CAUTION 

400 
ANTENN• SCHEMATIC DIAGRAM FOR W520645 R.F. TUNER 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. Scratch-
ing, chipping, undue pressure, or careless handling such as lifting the tube by its neck is dangerous and 
should be avoided. If it is necessary to handle the picture tube, use safety goggles and heavy gloves. 

HIGH VOLTAGE ( 10 to 13 kilovolts) is produced in o supply circuit of this receiver. Exercise care to avoid 
contact with elements of this circuit and particularly the tube terminals which are labeled "CAUTION" in 
the adjoining voltage chart. 

THE HIGH VOLTAGE LEAD, which supplies approximately 10 to 13 kilovolts to the picture tube, should be 
momentarily shorted to the chassis whenever it is disconnected for service purposes. This discharges the 
high voltage filter condenser and prevents a shock hazard when working on the receiver after it has 
been turned off. 

INTERMEDIATE 8+ VOLTAGES, are dangerous and caution should be observed when the receiver chassis 
components are exposed for service purposes. 

THE VOLTAGES SHOWN IN THE ADJOINING CHART WERE 

MEASURED UNDER THE FOLLOWING CONDITIONS 

1. Power Supply- 117 volts 60 cycle AC. 

2. All voltages are measured between socket terminals and 
chassis unless otherwise indicated on adjoining chart. 

3. 
* 

Measurements made with voltmeter having sensitivity of 
20,000 ohms per volt except where indicated by (*). The (*) 
symbol designates a vacuum tube voltmeter measurement. 

4. Channel Selector and Fine Tuning Controls set for normal 
reception of a local station. 

5. All controls are set for normal reception of the transmitted 
signal unless the voltage shown on the chart is followed by a 
letter or letters indicating a special condition of measurement 
as explained in subsequent notes. 

6. The external or built-in antenna should remain connected to 
the receiver only when taking voltage measurements in the 
sweep and sync circuits-for all other measurements, discon-
nect antenna, short antenna terminals together and connect 
them to ground. 

7. Certain voltages were measured with two different settings 
of specific controls. It should therefore be understood that 
in these instances all controls, with the exception of one or 
two, were set for normal reception- letters following the 
voltage shown on the chart indicate the exceptions and are 
explained below. 

EXPLANATION OF NOTES 

B. Brightness Control max. clockwise 

C. Brightness Control max. counter-clockwise 

D. Contrast Control max. clockwise 

E. Contrast Control max. counter-clockwise 

G. Height Control max. clockwise 

H. Height Control max. counter-clockwise 

J. Vertical Hold Control max. clockwise 

K. Vert. Hold Control max. counter-clockwise 

L. This voltage measurement was taken from the top of the 
tuner chassis with the tube removed from its socket. 

M. Vertical Linearity Control max. clockwise. 

N. Vertical Linearity Control max. counter-clockwise. 

Gt. Do not attempt to measure the voltage at the tube cop. 
There is a high R. F. potential at this point. 

R. Channel Selector set to channel #4 

S. Channel Selector set to channel #9 

T. Horiz. Drive Control max. clockwise 

U. Horiz. Drive Control max. counter- clockwise. 

V. Before measuring this' voltage, connect external antenna 
and adjust controls for normal reception of station signal. 

W. On early production tuners, the value of resistor 409 was 
220,000 Ohms and consequently the voltage measured at 
pin 7 of tube V4 6BK7 R.F. Amp., may be reduced as low 
as 125 volts. 

X. Grounding of center stud on tube socket is necessary to 

reduce capacity coupling between other pins. Oscillation 
may result if this ground is omitted. 

y„ Horiz. Hold Control turned in a clockwise direction until 
picture approaches loss of sync. 

Z. Horiz. Hold Control turned in a counter-clockwise direction 
until picture approaches loss of sync. 

T EIZILLB 

IT 

61107on 6BZ 7; 

413 

PRODUCTION CHANGES 

•10 

140, 

The following tabulation furnishes complete details on changes which occurred 
during receiver production. The receivers incorporating these changes are 
identified by coding stamped on rear surface of chassis. This coding consists 
of one or more letters following the word SERIES, as SERIES B, SERIES AC, 
etc., and corresponds to similarly lettered changes shown below. Chassis 
incorporate only that change indicated by letter designation; i.e., chassis 
stamped "SERIES BE" does not include changes "A" or " C" or "D" 

LETTER 

DESIGNATION 

The circuit shown on this page applies 
to "SERIES ABEF G" chassis. 

DESCRIPTION OF CHANGE 

A This change was incorporated to provide for use of an alter-
nate type power transformer W509380. Both transformers ore 
wired in the some manner as shown on circuit diagram. 
1. Add resistor 325 (33,000 Ohms) in parallel across re-

sistor 190 ( 12,000 Ohms.) 
2. Change condenser 237, connected across the width coil 

193, from .01 Mfd. to .02 Mfd. 
The "SERIES C" change, as itemized in this column, must 
not be incorporated when the above power transformer 
(W509380) is used. 

This change was incorporated so that proper centering can 
be obtained without introducing neck shadow. 
1. Disconnect yellow lead of focus coil 142 from 310 volt 

supply and reconnect it to pin 7 of deflection yoke socket. 

This change was incorporated to prevent a breakdown of 
electrolytic condenser 208-C due to the boost voltage ex-
ceeding the rating cO the condenser under certain operating 
conditions. 
1. Add resistor 329 (2700 Ohms) in series with resistor 234. 

The above change is not to be undertaken if the SERIES 
coding at rear of the chassis includes a letter "A". 

D No chassis were produced with this series designation. 

E The following change was incorporated to prevent a break-
down of electrolytic condenser 208-C and still provide suffi-
cient voltage for the operation of the vertical system. It is 
intended to replace the "SERIES C" change described pre-
viously. 
1. Remove resistor 329 (2700 Ohms) on those chassis that 

incorporate a letter "C" in their SERIES designation. 

416 

4161 

419 
1:0 

420 

4:4 

417 

LETTER 

DESIGNATION 

422 

6J6 
mati-osc 

423 
Ion 

23.3 424 427 
427 

le".15n542.-1 "'"'55re 
6.6 

426 

t----O 
431 

428 

DESCRIPTION OF t.HANGE 

TOES( POIN, 

CONNECT TC 
OC NT IC AL 
LABELED 
POIN1 

INPUT TO 

fl  L T. STAGE 

2. Change condenser 197 from a ;ingle section ( 10 Mfd.' 
condenser to a dual section condenser 197-A ,10 Mid.: 
and 197-B ( 20 Mfd. port numbEr W52064I. 
Connect law potentiol side of condenser 197-A and 197-B 
to resistor 330 ,47,000 Ohms). Tie low potential side of 
the single section condenser formerly was connected to 
chassis ground. 

3 Change condenser 208-C from 10 Mfd. to 40 Mfd. As the 
present condenser is a part of a tri-section electrolytic 
the part number for the new condenser is W520434. 
Connect 208-C ( 40 Mfd.) from re!istor 330 47,000 Ohms' 
to chassis ground. 208-C ( 10 Mfd.) was formerly con-
nected to chassis ground. 

4 Add resistor 330 ( 47,000 Ohms from junction of con-
denser 197-A and 197-B and cDndenser 208-C to 125 
volt supply. 

This change was incorporated to accommodate an alternate 
type R.F. Tuner W520645. 
1. Chassis that include the letter "F" in series designation 

utilize converter plate coil (item 427) W520501. 
2. Add condenser 333 5 Mmfd.) in the grid circuit of the 

tube V6 (6CB6) 1st I.F. Amp. from pin 1 to chassis ground. 
3. Change condenser 213, in the tiller filament supply cir-

cuit, from 1000 Mmfd. to 82 Mmfd. 
4. Change resistor 98, in the grid circuit of tube V7 ( 6C136) 

2nd I.F. Amp., from 10,000 Ohns to 6800 Ohms. 
5. Change resistor 106, in the grid circuit of tube V8 (6CB6' 

3rd I.F. Amp., from 5600 Ohms to 6800 Ohms. 

G This change was incorporated to ac:ommodate an alternate 
type R.F. Tuner W520645. 
1. Chassis that include the letter "G" in the series designa-

tion utilize converter plate coil iitem 427) W520734. 
There is a red identification dot on the tuner frame ad-
jacent to this converter plate coil. 

2. Condenser 333, described in step 2 of the " SERIES F 
change, is omitted. 

3. Change condenser 213, in the timer filament supply cir-
cuit, from 1000 Mmfd. to 82 Mmf 

4. Change resistor 98, in the grid circuit 'of tube V7 (6C86 
2nd I.F. Amp., from 10,000 Ohns to 6800 Ohms. 

5. Change resistor 106, in the grid circuit of tube V8 ; 6CE6) 
3rd I.F. Amp., from 5600 Ohms tc• 6800 Ohms. 

©John F. Rider MODEL 2170-C, Ch. 100. 209 



SEARS, ROEBUCK TV PAGE 12-45,46 

MODEL 217G-C, Ch. 100. 209 
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SCHEMATIC DIAGRAM FOR W520450 R.F. TUNER 
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OSCILLOGRAMS 

All oscillograms taken with ground lead of 'scope connected to 

receiver chassis (unless otherwise indicated) and with receiver con-

trols set for normal reception of a station transmitting its standard 
test pattern. 

Number appearing below asterisk specifies setting of horizontal 

sweep frequency control on 'scope. 

*—This symbol on illustration indicates that wave 

observed on a 'scope whose vertical amplifier 
limited high frequency response (50 to 100 Kc). 

**—This symbol indicates that wave form was observed on a 

'scope whose vertical amplifier frequency response was flat 
to within 20% up to 2 Mc. 
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MODEL 2170-C, Ch. 100. 209 

HOW TO ORDER PARTS FOR YOUR SILVERTONE TELEVISION RECEIVER 

These authorized replacement parts may be ordered through any Sears Retail Store or the Mail Order Store which 

serves the territory in which you live. Prices upon application from Sears, Roebuck and Co. The parts are shipped pre-

paid. When ordering parts, always give: 

1. The PART NUMBER (number printed on the part if different from that shown in this list) and the DESCRIPTION. 

When no number is assigned order by description and rating. 

2. The CHASSIS and CATALOG NUMBERS. The chassis number will be found on a metal plate at the rear of the 

chassis. This plate is pictured below. The catalog number will be found on a sticker on the back, inside or bot-

tom of the cabinet. 

PARTS LIST FOR CHASSIS 

Notice: Some parts listed below have special characteristics. Do not use substitutes for replacement purposes. 

SCHE-
MATIC 
LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

SCHE-
MATIC 
LOCA-
TION 

PART 
NO. DESCRIPTION 

LIST 
PRICE 

11 W513001 

13 W513002 
16 W513013 

17 W513013 
20-A W509706 

20-B W509706 

CONDENSERS 

Condenser-ceramic 

Condenser-ceramic 

Condenser-ceramic 
Cond -ceramic 

Condenser-ceramic 
discriminator)   

Condenser-ceramic 
discriminator)   

2.2 Mmfd. 500 volt  

47 Mmfd. 500 volt  

5000 Mmfd. 450 volt  

5000 Mmfd. 450 volt  
10 Mmfd. (part of sound 

95 Mmfd. (port of sound 

21 W513010 Condenser-ceramic 1500 Mmfd. 350 volt 

23 W513013 Condenser-ceramic 5000 Mmfd. 450 volt 
24 W512027 Condenser-.05 Mfd. 200 volt  

26 W512007 Condenser-.005 Mfd. 600 volt  .25 

28 W512007 Condenser-.005 Mfd. 600 volt  .25 
30 W513006 Condenser-ceramic 270 Mmfd. 500 volt  .25 

34 W5I3010 Condenser-ceramic 1500 Mmfd. 350 volt  .30 

35 W505174 Condenser-electrolytic 10 Mfd. 150 volt  .90 

36 W512011 Condenser-.01 Mfd. 400 volt  .25 

39 W512007 Condenser-.005 Mfd. 600 volt  .25 

92 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
94 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

97 W513016 Condenser-ceramic 82 Mmfd. -±-10% 500 volt.... .25 

99 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
101. W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
104 W513016 Condenser-ceramic 82 Mmfd. ±-10% 500 volt.... .25 

107 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

110 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
111 W513009 Condenser-ceramic 1000 Mmfd. 500 volt  .28 

113, 114 W513016 Condenser-ceramic 82 Mmfd. -±-10% 500 volt   .25 
117 W513432 Condenser-ceramic 5 Mmfd. ±10% 500 volt 

(Temperature compensating)  .30 

119 W512045 Condenser-.25 Mfd. ±-10% 200 volt  .36 
125 W512033 Condenser-.I Mfd. 200 volt  .30 

128 W513438 Condenser-ceramic 47 Mmfd. 7.1:5% 500 volt 
(Temperature compensating)  .45 

134 W512035 Condenser-. 1 Mfd. 400 volt  .30 

143 W512019 Condenser-.02 Mfd. 600 volt 

144 W512031 Condenser-.05 Mfd. 600 volt  .35 
148 W513027 Condenser-ceramic 56 Mmfd. ±-10% 1500 volt .45 

151 W513006 Condenser-ceramic 270 Mmfd. 500 volt  .25 

153 W512013 Condenser-.01 Mfd. 600 volt  .30 
156 W512029 Condenser-.05 Mfd. 400 volt  .35 

162 W5I2001 Condenser-.001 Mfd. 600 volt  .22 
165 W5I2001 Condenser-.001 Mfd. 600 volt  .22 
166 W512009 Condenser-.01 Mfd. 200 volt  .25 

169 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
171 W512027 Condenser-.05 Mfd. 200 volt  .40 

173  W512540 Condenser-mica 3900 Mmfd. -±-10% 500 volt .. .60 

174 W512535 Condenser-mica 390 Mmfd. -±-10% 500 volt.... .35 
178 W512535 Condenser-mica 390 Mmfd. ±-10% 500 volt.... .35 

179 W512515 Condenser-mica 1000 Mmfd. -±-10% 500 volt.....40 

180 W520127 Condenser-trimmer 25-280 Mmfd. (Horizontal 
Drive Control) 

181 W512049 Condenser-.25 Mfd. -±-10% 600 volt 

S . 16 
.24 

.36 

.36 

3.00 

3.00 
.30 
.36 

.40 

.ao 

.50 

.60 

186 W5I2045 Condenser-.25 Mfd. -1-10% 200 volt  .36 

188, 189..W512031 Condenser-.05 Mfd. 600 volt  .35 

194 W512045 Condenser-.25 Mfd. +10% 200 volt  .36 

195 W508888 Condenser-ceramic 500 Mmfd. 20,000 volt  2.00 

W520641 Condenser-electrolytic 
A-10 Mfd. 450 volt 1  
B-20 Mfd. 450 volt f 

197 (Used when letter " E" is included in series 
designation at rear of chassis.) 

W508680 Condenser-electrolytic 10 Mfd. 600 volt (used 
when letter " E" is not included in series desig-
nation at rear of chassis)  2.55 

198 W5I2255 Condenser-.01 Mfd. 400 volt  .25 

200 W512255 Condenser-.01 Mfd. 400 volt  .25 
203 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

205 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
207 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

W520434 Condenser-electrolytic 
A-40 Mfd. 450 volt 
8 -40 Mfd. 450 volt   3.75 
C-40 Mfd. 250 volt 
(Used when letter " E" is included in series 
designation at rear of chassis) 

W509001 Condenser-electrolytic 
A-40 Mfd. 450 volt 1 

C-10 Mfd. 450 volt 
B-40 Mfd. 450 volt   4.00 

(Used when letter " E" is not included in series 
designation at rear of chassis) 

211 W160095 Condenser-electrolytic 40 Mfd. 300 volt  2.00 
212-A, 8 W509002 Condenser-electrolytic 

A- 80 Mfd. 250 volt 1   
8-100 Mfd. 50 volt f 

W513016 Condenser-ceramic 82 Mmfd. -1-10% 500 volt 
(used when letter " F" or "G" is included in 

213 series designation at rear of chassis)  .25 
W513009 Condenser-ceramic 1000 Mmfd. 500 volt (used 

when letter " F" or "G" is not included in 
series designation at rear of chassis)  .28 

220-A W508062 Condenser-ceramic .01 Mfd. 450 volt (part of 
Integrator Unit)  1.40 

220-C W508062 Condenser-ceramic 2000 Mmfd. 450 volt (part 
of Integrator Unit)  1.40 

220-E W508062 Condenser-ceramic 5000 Mmfd. 450 volt (part 
of Integrator Unit)  1.40 

220-G W508062 Condenser-ceramic 5000 Mmfd. 450 volt (part 
of Integrator Unit)  1.40 

222 W512533 Condenser-mica 4700 Mmfd. -2:5% 1000 volt.... 1.40 

229 W512308 Condenser-.05 Mfd. ±-10% 600 volt  .30 

230 W512037 Condenser-.1 Mfd. 600 volt  .45 

236 W513026 Condenser-ceramic 5.1 Mmfd. ±-10% 1500 volt .40 
W512019 Condenser-.02 Mfd. 600 volt (used when letter 

"A" is included in series designation at rear 

{ of chassis)   .30 
W512013 Condenser-.01 Mfd. 600 volt (used when letter 

"A" is not included in series designation at 
rear of chassis)  .30 

241 W512027 Condenser-.05 Mfd. 200 volt  .40 

242 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

247 W512019 Condenser-.02 Mfd. 600 volt  .30 
320  W508888 Condenser-500 Mmfd. 20,000 volt  2.00 

324 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
333 W5134.32 Condenser-ceramic 5 Mmfd. 2:10% 500 volt 

(Temperature compensating) ( used when letter 
"F" is included in series designation at rear of 
chassis) 

208-A, 
B,C 

237 

2.50 

3.00 

.30 

CONDENSERS FOR R.F. TUNER 

The following condensers are used only in the W520645 
R.F. Tuner and this tuner is incorporated when the letter 
"F" or "G" is included in the series designation stamped 
on rear of chassis. 

.50 
405  W520721 3-9 Mmfd  
402 W509064 

3.6 Mmfd. -±10% 500 volt .35 

407 • Condenser-ceramic 800 Mmfd. ( Feed thru type) 
(part of center shield)  

410 W507968 Condenser-trimmer 0.5-3 Mmfd  .40 
412 W520719 Condenser-ceramic 47 Mmfd. -1-10% 500 volt 

(Temperature compensating)   .40 

414 W520717 Condenser-ceramic 5 Mmfd. 
(Temperature compensating)   .35 

416 W520719 Condenser-ceramic 47 Mmfd. 
(Temperature compensating)   .40 

417 * Condenser-ceramic 3-5 Mmfd. ( Fine Tuning)  
420 W520718 Condenser-ceramic 10 Mmfd. -±-10% 500 volt 

(Temperature compensating)   .30 

421 W507968 Condenser-trimmer 0.5-3 Mmfd  .40 

425 W520716 Condenser-ceramic 6.8 Mmfd. -2:5% (Tempera-
ture compensating)  $ .35 

428 • Condenser-ceramic 800 Mmfd. ( Feed thru type) 
(part of center shield)  

429 • Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield)  

430 • Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield) 

431  W513029 Condenser-ceramic 120 Mmfd. -1-10% 500 volt .35 
432   • Condenser-ceramic 800 Mmfd. (Feed thru type) 

(part of center shield)  
433  W520735 Condenser-ceramic 1000 Mmfd. 500 volt  .30 

435 W520735 Condenser-ceramic 1000 Mmfd. 500 volt  .30 
437  W520720 Condenser-ceramic 1.5 Mmfd. 500 volt  .35 

The following condensers are used only in the W520450 
R.F. Tuner and this tuner is incorporated when the letter 
"F" or "G" is not included in the series designation 
stomped on rear of chassis. 

402  W509064 Condenser-trimmer 3-9 Mmfd  .50 
405  W513001 Condenser-ceramic 2.2 Mmfd. 500 volt  .16 

407   • Condenser-ceramic 800 Mmfd. (part of center 
shield)   

410  W507968 Condenser-trimmer 0.5-3 Mmfd  .40 

412 W513439 Condenser-ceramic 120 Mmfd. -1-5% 500 volt 
(Temperature compensating)  .30 

414  W513446 Condenser-ceramic 10 Mmfd. -±-5% 500 volt 
(Temperature compensating) 

415  W509063 Condenser-trimmer 0.5-3 Mmfd  .40 
416  W513440 Condenser-ceramic 100 Mmfd. -.1-10% 500 volt 

(Temperature compensating)   .30 

417 Condenser-ceramic 3-5 Mmfd. ( Fine Tuning)  
420 W513441 Condenser-ceramic 20 Mmfd. -1-10% 500 volt 

(Temperature compensating)   .30 
421 W507968 Condenser-trimmer 0.5-3 Mmfd.   .40 

425 W513444 Condenser-ceramic 10 Mmfd. -1-5% 500 volt 
(Temperature compensating)   .50 

428 • Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield)   

429 Condenser-ceramic BOO Mmfd. (Feed thru type) 
(part of center shield)   

430 Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield)   

431 W513029 Condenser-ceramic 120 Mmfd. -±-10% 500 volt .35 
432 • Condenser-ceramic 800 Mmfd. (Feed thru type) 

(part of center shield)   
433 W513009 Condenser-ceramic 1000 Mmfd. 500 volt  .28 
435  W513009 Condenser-ceramic 1000 Mmfd. 500 volt  .28 

-.1_-5% 500 volt 

-±10% 500 volt 

14 W5I0184 
15 W510117 

19 W510249 

22 W510159 
25. W510170 

29 W510197 

Condenser-trimmer 
Condenser-ceramic 

RESISTORS 

Resistor-carbon 470,000 Ohms -1-10% 1/2 watt  

Resistor-carbon 82 Ohms -±10% 1/2 watt  
Resistor-carbon 4700 Ohms 1 watt  

Resistor-carbon 18,000 Ohms -1-10% 1/2 watt 
Resistor-carbon 68,000 Ohms 1/2  watt  

Resistor-carbon 10 Meg. 1/2 watt  

.35 

.12 

.12 

.16 

.12 

.12 

.12 

31 W510184 Resistor-carbon 470,000 Ohms -1-10% 1/2 watt.. . 12 
32 W510160 Resistor-carbon 22,000 Ohms -1-10% V2 watt • 12 

37 W510746 Resistor-carbon 680,000 Ohms :L-5% V2 watt.....20 

38 W510747 Resistor-carbon 820,000 Ohms -±5% V2 watt.. .20 

91 W510723 Resistor-carbon 12,000 Ohms -2:5% V2 Watt .: . 16 

93 W510116 Resistor-carbon 68 Ohms 1/2 watt  .12 

95 W510129 Resistor-carbon 390 Ohms -1-10% 1/2 watt  .12 
W510151 Resistor-carbon 6800 Ohms -1-10% 1/2 watt 

(used when letter " F" or "G" is included in 
98  J series designation at rear of chassis)  

W510154 Resistor-carbon 10,000 Ohms -1-10% 1/2  watt 
(used when letter " F" or "G" is not included 
in series designation at rear of chassis)  . 12 

100 W510112 Resistor-carbon 47 Ohms -1-10% 1/2  watt  . 12 
102 W510119 Resistor-carbon 100 Ohms 1/2 watt  .12 

W510151 Resistor-carbon 6800 Ohms -1-10% 1/2  watt 
(used when letter " F" or "G" is included in 

106  J series designation at rear of chassis)  

W510150 Resistor-carbon 5600 Ohms -±10% 1/2 watt 
(used when letter " F" or "G" is not included 
in series designation at rear of chassis)  . 12 

108 W510119 Resistor-carbon 100 Ohms 1/2  watt  .12 

109 W510118 Resistor-carbon 100 Ohms -1'10% 1/2  watt  .12 

118 W510153 Resistor-carbon 8,200 Ohms -1-10% 1/2  watt . 12 
120 W510186 Resistor-carbon 560,000 Ohms -1-10% V2 watt . 12 

123  W510153 Resistor-carbon 8200 Ohms -1-10% V2 watt .12 
124 W510119 Resistor-carbon 100 Ohms 1/2  watt  .12 

126 W510191 Resistor-carbon 1 Meg. 1/2  watt  .12 
130 W5I0745 Resistor-carbon 18,000 Ohms -1:5% V2 watt. . .20 

131 W510154 Resistor-carbon 10,000 Ohms -1-10% Va watt.... . 12 

133 W510753 Resistor-wire wound 4000 Ohms -±10% 5 watt 1.00 

135, 136 W510184 Resistor-carbon 470,000 Ohms -1-10% V2 watt . . 12 

139 W510160 Resistor-carbon 22,000 Ohms -1-10% V2 watt. . 12 

145 W510142 Resistor-carbon 2200 Ohms -1-10% 1/2 watt  .12 

149, 150 W510132 Resistor-carbon 560 Ohms -110% V2 watt  .12 
152 W510180 Resistor-carbon 270,000 Ohms ±10% 1/2 watt . 12 
154 W510193 Resistor-carbon 2.2 Meg. 1/2 watt  .12 

155 W510169 Resistor-carbon 68,000 Ohms -110% V2 watt.... . 12 

157 W510180 Resistor-carbon 270,000 Ohms -±10% V2 Watt . 12 

158  W510187 Resistor-carbon 680,000 Ohms -1-10% 1/2  watt .12 

159 W510748 Resistor-carbon 3900 Ohms -1-5% V2 watt  .20 
160 W510151 Resistor-carbon 6800 Ohms -1-10% 1/2 Watt  .12 
161 W510750 Resistor-carbon 4700 Ohms -±5% V2 watt  .20 

163, 164..W510751 Resistor-carbon 100,000 Ohms -1-5% V2 watt .20 
167 W510162 Resistor-carbon 27,000 Ohms -2=10% 1/2 watt.... . 12 
168 W510195 Resistor-carbon 4.7 Meg. 1/2 watt  .12 

170 W510184 Resistor-carbon 470,000 Ohms -1-10% 1/2 watt . 12 

175 W510139 Resistor-carbon 1500 Ohms -2E10% V2 watt.... . 12 
176 W510172 Resistor-carbon 100,000 Ohms -1-10% 1/2 watt . 12 

177 W510187 Resistor-carbon 680,000 Ohms -1-10% 1/2  watt . 12 

182 W510357 Resistor-carbon 15,000 Ohms -1-10% 2 watt....35 
183 W510184 Resistor-carbon 470,000 Ohms -1-10% 1/2  watt . 12 

184 W510116 Resistor-carbon 68 Ohms 1/2  watt  .12 
185 W510218 Resistor-carbon 100 Ohms -1-10% 1 watt  .16 

187 W510248 Resistor-carbon 4700 Ohms ±10% 1 watt  .16 
190 W510758 Resistor-wire wound 12,000 Ohms -1-10% 

5 watt  1.20 

196 W510390 Resistor-carbon 1 Meg. -1-10% 2 watt  .30 
199  W5I0179 Resistor-carbon 220,000 Ohms 1/2  watt  .12 

210 W510741 Resistor-wire wound 600 Ohms -1-10% 10 watt .90 

219 W510162 Resistor-carbon 27,000 Ohms -1- 10./0 1/2 watt . 12 
220-B W508062 Resistor-carbon 22,000 Ohms 1/2  watt (part of 

Integrator Unit)  1.40 

220-D W508062 Resistor-carbon 8200 Ohms 1/5 watt (part of 
Integrator Unit)  1.40 

220-F W508062 Resistor-carbon 8200 Ohms 1/5 watt (part of 
Integrator Unit)  1.40 

223 W510769 Resistor-carbon 2 Meg. -±5% V2 watt  .20 
225  W510766 Resistor-carbon 100,000 Ohms -1-10% 1/2 watt . 12 

226 W510768 Resistor-carbon 4.7 Meg. -±10°/0 V2 Watt  .12 
227 W510767 Resistor-carbon 1.5 Meg. -.-5% V2 watt  .20 

228 W5I0151 Resistor-carbon 6800 Ohms -±10% V2 watt  .12 

231 W510193 Resistor-carbon 2.2 Meg. 1/2  watt  .12 
234 W510344 Resistor-carbon 2700 Ohms -1-10% 2 watt .35 

235 W510145 Resistor-carbon 3300 Ohms -2:10% 1/2 watt....12 

238 W510159 Resistor-carbon 18,000 Ohms -1-10% 1/2  watt .12 
243  W510134 Resistor-carbon 680 Ohms 1/2  watt  .12 

244, 245 W510124 Resistor-carbon 220 Ohms -1-10% 1/2 watt . 12 

246  W510134 Resistor-carbon 680 Ohms 1/2  watt  .12 
248 W510180 Resistor-carbon. 270,000 Ohms -1-10% 1/2 watt . 12 

322,323 W510356 Resistor-carbon 12,000 Ohms ± 10% 2 watt .24 
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I SCHE-
MATIC 
LOCA-
TION 

PART 
NO. 

PARTS LIST FOR CHASSIS (Contd.) 

DESCRIPTION 
LIST 

PRICE 

SCHE-
MATIC 
LO CA-
11014 

PART 
NO. DESCRIPTION 

LIST 
PRICE 

325  W510263 

329  W510344 

330 W510366 

RESISTORS-Continued 

Resistor-Carbon, 33,000 Ohms -±-10% 1 watt 
(used only when letter "A" is incorporated 
in series designation at rear of chassis)  

Resistor-carbon 2700 Ohms -±-10% 2 watt (used 
when letter " C" is included in series designa  
nation at rear of chassis)  

Resistor-carbon 47,000 Ohms -2:10% 2 watt 
(used when letter " E" is included in series 
designation at rear of chassis)  

RESISTORS FOR R.F. TUNER 

The following resistors are used only in the W520645 R.F. 
Tuner and this tuner is incorporated when the letter " F" 
or "G" is included in the SefilIS designation stamped on 
rear of chassis. 

403  W510157 Resistor-carbon 15,000 Ohms -±-10% 1/2  watt.. 

404  W510167 Resistor-carbon 47,000 Ohms I/2 watt  

408 W510774 Resistor-carbon 160,000 Ohms -2:5% 1/2 watt  

409  W510751 Resistor-carbon 100,000 Ohms -±5% 1/2  watt... 
411  W510139 Resistor-carbon 1500 Ohms -±-10% 1/2 watt ..... • 

418 W510154 Resistor-carbon 10,000 Ohms dz10% 1/2 watt.... 
419  W510179 Resistor-carbon 220,000 Ohms 1/2 watt  
422,423 W510154 Resistor-carbon 10,000 Ohms -±-10% 1/2 watt 

438 W510172 Resistor-carbon 100,000 Ohms -2:10% 1/2 watt 

The following resistors are used only in the W520450 
R.F. Tuner and this tuner is incorporated when the letter 
"F" or "G" is not included in the series designation 
stomped on rear of chassis. 

403 W510160 Resistor-carbon 22,000 Ohms -±-10% 1/2  watt 

404 W510167 Resistor-carbon 47,000 Ohms I/2 watt  
408 W510179 Resister-carbon 220,000 Ohms V2 watt  
409 W510177 Resistor-carbon 180,000 Ohms -±- 10% 1/2 watt 

411 W510137 Resistor-carbon 1000 Ohms 1/2  watt  

418  W5I0148 Resistor-carbon 4700 Ohms ± 10% 1/2 watt  

419 W510179 Resistor-carbon 220,000 Ohms I/2 watt  
422, 423 W510154 Resistor-carbon 10,000 Ohms -±-10% 1/2 watt  

424 W510101 Resistor-carbon 10 Ohms 1/2  watt  
426 W510158 Resistor-carbon 15,000 Ohms 1/2  watt  

COILS AND TRANSFORMERS 

.16 

.35 

.35 

.12 
12 

16 
20 
.12 

12 
.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

12 W509378 Transformer-audio take-off  1.50 
20 W509706 Transformer-TV sound discriminator (includes 

condensers 20-A and 20-B) 

40 W509376 Transformer--audio output  

96 I W507343 Coil- 1st video I.F. (less slug)  .70 
1. W507357 Slug core for 1st video I.F. coil  .20 

103 W507367 Coil-choke   .70 

105 J W507343 Coil-2nd video I.F. ( less slug)  .70 
1. W507357 Slug core for 2nd video I.F. coil  .20 112 { W509613 Coil-3rd video I.F. ( less slug) 
W507357 Slug core for 3rd video I.F. coil  .20 

115 W507367 Coil-choke   

121 W509340 Coil-peaking 

122 W509342 Coil-peaking 
{W509603 Coil-4.5 Mc. trap ( includes slug and condenser 

127  #128)   
W507357 Slug core for 4.5 Mc. trap  

129 W509341 Coil-peaking   
132 . W509342 Coil-peaking   

142 W162326 Coil-focus ( includes cable and plug)  14.00 
146 W115228 Yoke-picture tube deflection ( includes cable and 

plug)   12.50 

172 J W508967 Coil-Horizontal Hold ( includes slug and clip) 1.10 
W508963 Slug core for Horizontal Hold coil  .15 

192 W520489 Transformer-horizontal sweep   12.50 

193  í W509361 Coil-Width ( includes slug and clip)  2.00 
1 W507429 Slug core for Width coil  .60 

W520487 Transformer-power (used when letter "A" is 
not included in series designation at rear of 

201 J chassis)   17.00 
W509380 Transformer-power (used when letter "A" is 

included in series designation)  17.00 

202 W507584 Coil-choke   .28 

204.......W507584 Coil-choke   .28 

3.00 

1.85 

.60 

.70 

.53 

.60 

1.20 

.2o 

.60 

206 W507584 Coil-choke .28 

209 W508341 Choke-filter   3.60 

214........W507584 Coil-choke 

221 W508076 Transformer-vertical blocking oscillator  1.90 
233 W509375 Transformer-vertical output  4.00 

COILS FOR R.F. TUNER 

The following coils are used only in the W520645 R.F. 
Tuner and this tuner is incorporated when the letter " F" 
or "G" is included in the series designation stamped on 
rear of chassis. See special note on item 427 Converter 
Plate Coil. 

W520702 Coil- antenna; channe #2 (coded "2Q")  
W520703 Coil-antenna; channe #3 (coded "3Q")  
W520704 Coil-antenna; channe #4 (coded "4Q") 
W520705 Coil- antenna; channe #5 (coded "5Q") 
W520706 Coil-antenna; channe #6 (coded "6Q") 

401 W520707 Coil-antenna; channe #7 (coded "7Q") 
W520708 Coil-antenna; channe #8 (coded "8Q") 
W520709 Coil- antenna; channe #9 (coded "9Q") 
W520710 Coil-antenna; channel # 10 (coded "10Q") 
W520711 Coil- antenna; channel # 11 (coded " 11Q") 
W520712 Coil- antenna; channel # 12 (coded " 12Q") 
W5207I3 Coil- antenna; channel # 13 (coded " 13Q") 

406 W520701 Coil- cathode coupling   

413 i
W520722 Coil-R.F. and osc; channe #2 (coded "2Q")  
W520723 Coil-R.F. and osc; channe #3 (coded "3Q")  
W520724 Coil-R.F. and osc; channe #4 (coded "4Q")  
W520725 Coil-R.F. and osc; channe #5 (coded "5Q")  
W520726 Coil-R.F. and osc; channe #6 (coded "óQ"(  
W520727 Coil-R.F. and osc; channe #7 (coded "7Q")  
W520728 Coil-R.F. and osc; channe #8 (coded "8Q")  
W520729 Coil- RI. and osc; channel #9 (coded "9Q")  [W520730 Co;I-R.F. and osc; channe #I0 (coded " 10Q")  
W520731 Coil-R.F, and osc; channe #11 (coded " 11Q")  
W520732 Coil-R.F. and osc; channe #12 (coded " 12Q")  
W520733 Coil-R.F. and osc; channe # 13 (coded " 13Q")  
W507986 Slug for osc coil; auxiliary fine tuning acil  

424 .W.520714 Coil- choke   

426 W520715 Coil- choke   

r W520734 Coil-converter plate ( I.F.) ( includes slug and 
dip) ( used when letter "G" is included in the 
series designation at rear of television chassis 
and these tuners have a red identification dot 
on the tuner frame adjacent to coil)  427. l 

S 
1 W520501 Coil converter plate ( IF.) ( includes slug and clip) 

(used when letter " F" is included in the series 
designation at rear of television chassis)  .55 

i W509062 Slug core for either converter plate coil  . 12 

434 W520518 Coil-choke   .10 
436 W520520 Coil-choke   .10 

.28 

1:40 
1.40 
1.40 
1.40 
1.40 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 

.15 
1.85 
1.85 
1.85 
1.85 
1.85 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
.05 
.15 

.43 

401 

413 

427 

Tho following coils are used only 
Tuner and this tuner is incorporated 
or -0" is not included in the series 
on rear of chassis. 

[W520502 W520503 
W520504 
W520505 
W520506 
W520507 
I W520508 
; W520509 
' W520510 [W520511 
W520512 
W520513 
W520514 

Coil- antenna; 
Cod-antennes; 
Coil-antenna; 
Coil antenne; 
Coil-antenna; 
Coil-antenna; 
Coil-antenna; 
Coil-antenna; 
Coil-antenna; 
Coil-antenna; 
Coil-antenna; 
Coil-antenna; 

Coil-cathode coupling   

W520522 Coil-R.F. and osc.; channe #2 (coded "2K").. 
W520523 Coil-R.F. and osc.; channe #3 (coded "3K") . . 
W520524 Coil-R F. and osc.; channe #4 (coded "4K")  
W320525 Coil-R.F. and osc.; channe #5 (coded " 5K")  
W520526 Coil-R.F. and osc; channe #6 (coded "61(")  
W520527 Coil-R.F. and osc.; channe #7 (coded '7k")  
W520528 Coil-R.F, and osc.; channe #8 (coded `11K")  
W520529 Coil-R.F. and osc.; channe #9 (coded "9K")  
W520530 Coil-R.F. and osc.; channe #10 (coded "10K")  
W520531 Coil-R.F. and osc.; channe #11 (coded " I1K")  
W520532 Coil-R.F. and osc.; channe #12 (coded " 12K")  
W520533 Coil-R.F, and ose.; channe #13 (coded " 13K")  
W507986 Slug for osc. coil; auxiliary fine tuning adj  

channe 
channe 
channe 
channe 
channe 
channe 
channe 
channe 
channe 
channe 
channe 
channe 

in the W520450 R.F. 
when the letter " F" 
designation stamped 

#2 (coded "2K")  
#3 (coded "3K")  
#4 (coded "4K")  
#5 (coded "5K") 
#6 (coded "6K") 
#7 (coded '7K") 
#8 (coded "8K") 
#9 (coded "9K") 
#10 (coded "10K") 
#1I (coded "11K") 
#I2 (coded "12K") 
#13 (coded " 13K") 

.75 

1.40 
1.40 
1.40 
1.40 
1.40 

  1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 

.10 

1.85 
1.85 
1.85 
1.85 
1.85 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
.05 

.55 

.12 

.10 

.10 

{W520501 Coil-converter plate ( I.F.) ( includes slug and clip) 
W507062 Slug core for converter plate coil  

434 W520518 Coil-choke   

436 W520520 Coil- choke   

CONTROLS 

27-A,B,C W520292 Volume and Contrast control ( includes OFF-ON 
switrh) 

A-Volume control; 1 Meg 1/4 watt } 
B-Contrast control; 750 Ohms 2 watt   
C-Off•On switch 

3.50 

CONTROLS-Continued 

138 W509893 Brightness potentiometer ( 100,000 Ohms)   1.00 
172  J W508967 Horizontal Hold coil ( includes slug and clip)  1.10 

1 W508963 Slug core for Horizontal Hold coil  .15 

180 W520127 Horizontal Drive trimmer condensar (25-280 
Mmfd.)   

193 J W509361 Width coil ( includes slug and clip)  
1W507429 Slug core for Width coil  

224-4, B..W508893 Height and Vertical Hold potentiometers 
A-Vertical Hold control; 1 Meg. 1/4  watt 1 
B-Height control; 2.5 Meg. 1/4 watt I 

232-A,B W509302 Vertical Linearity and locus potentiometers 

A-Vertical Linearity control; 5,000 Ohms 

B-Focus control; 10,000 Ohms -2:10% 4 watt 3.75 
1/2 watt 

417  Fine Tuning condenser (3.5 Mmfd)  

OTHER ELECTRICAL PARTS 

41 W508174 Speaker-P. M. Dynamic (6" x se')  8.40 
116 W509386 Crystal detector   2.00 
141 W509688 ion trap   .85 
191 W508063 Fuse for horizontal sweep circuit; IA Amp. 

250 volt  
218 W118921 TV Channel Lite (Mazda 47 6-8 V. 150 Ma.)  .13 
220-4 to 

G W508062 Integrator Coupling Unit 

A-Condenser-ceramic .01 Mfd. 450 volt 
8-Resistor-carbon 22,000 Ohms Vs watt 
C-Condenser-ceramic 2000 Mmfd. 450 volt 
0-Resistor-carbon 8200 Ohms Vs waft 
E-Condenser-ceramic 5000 Mmfd. 450 volt 
F-Resistor-carbon 8200 Ohms VS watt 
G-Condenser-ceramic 5000 Mmfd. 450 volt 

240 W509517 Fuse; 1 Amp.; 250 volt  .25 
326-A,B W520563 Switch, "PHONO-TELEV."   .55 
400 W509353 Built-in antenna   1.85 

.50 
2.00 
.60 

....$ 1.75 

.30 

1.40 

MECHANICAL PARTS OF R.F. TUNER 

(for electrical parts see preceding classified 
listings of cond , resistors and colis) 

W520645 R.F. Tuner complete with coils and tubes (used 
when letter " F" or "G" is included In the 
series designation stamped on rear surface of 
chassis)   37.50 

W520450 R.F. Tuner complete with coils and tubes (used 
when letter "F" or "G" is not included in the 
series designation stamped on rear surface of 
chassis)   37.50 

W508081 Bracket for mounting R.F. tuner (front)  .16 
W520233 Bracket for mounting R.F. tuner (roar)  .25 

W507339 Clip for mounting video converter plate coil  .10 
W520515 Fine Tuning cam and shaft  .70 

W508708 Rolier-detent   .10 
W520535 Shield, bottom cover  .30 

W520536 Shield, side cover  .35 
W520534 Shield-tube; miniature for 616 tube  .15 

W520519 Shield-tube; miniature for 68K7, 6E1Q7 or 61Z7 
tube   .20 

W509062 Slug core for converter plate coil    .12 

W507986 Slug for osc. coil; auxiliary fine tuning call  .05 

W507987 Socket-miniature (7 pin) for 616 (includes base 
for mounting shield)  .45 

W520521 Socket-miniature (9 pin) for 68K7, 61Q7 or 
6BZ7 ( includes base for mounting shield)  .50 

W507966 Spring-contactor washer (on front turret shaft .op 
W508709 Spring--detent   .oe 
W507990 Sprung-retains osc. fine tuning slug  .10 
W507967 Spring-turret shaft retaining  .03 

W520517 Stator contact assembly (includes 11 contacts 
and metal frame)   3.73 

W520516 Tuner turret and shaft assembly ( less coils)...   3.00 

W507965 Washer, fiber spacer (on turret shaft)  .01 

CABINET PARTS 

W115225 Back for cabinet  3.00 
W520630-A Cabinet for Catalog #2170-C (Mahogany)  75.00 

W520437 Escutcheon for glass window  10.00 
W520454 Hinge bracket for nameplate 

W520435 Glass window   10.00 
W520632-A Knob, Channel Selector  

W520634-A Knob, Fine Tuning  
W520633-A Knob, "OFF-VOLUME-PICTURE"  
W520635-A Knob, Picture   

W520436 Mask for picture tube  8.00 
W520455 Name plate ( less hinges and springs)  2.00 

WI8796 Screw-# 10 x 1"; mounts TV chassis 

W520453 Spring for hinge on nameplate  .15 
W520488 Tab, U. H. F., for Selector knob  .13 
W162163 Terminal strip for TV antenna connection  .22 

.60 

.63 

.30 

.65 

.30 

.02 

MISCELLANEOUS PARTS 

W301270 Base for mounting electrolytic condenser  
W508153 Bracket base for support of yoke and focus 

coil ( left or right hand)  
W520425 Bracket, chassis extension ( left hand) .. 1.50 
W523426 Bracket, chassis extension ( right hand)  1.50 

W520312 Bracket for mounting picture tube (left hand) 1.00 

W520311 Bracket for mounting picture tube ( right hand)  1.00 

W520424 Bracket for mounting pre-set controls  .75 

W508081 Bracket for mounting R.F. tuner (front)  .16 

W520233 Bracket for mounting R.F. tuner (rear)  .25 

W509005 Bracket mounts yoke and focus coil  2.75 

W508154 Bracket (" U" shaped) for support of yoke and 
focus coil   

W538681 Clip for mounting electrolytic condenser #197 . 10 

W508964 Clip for mounting Horizontal Hold or Width coil 

W505101 Clip for mounting sound take-off transformer  .05 

W507339 Clip for mounting video converter plate, 1st 
video I.F., 2nd video 1.1., 3rd video IF., 
or 4.5 Mc. trap coil  .10 

W520428 Connector for H.V. terminal ( includes cap and 
lead)   1.00 

W509688 Ion trap   .85 
Jumper for color socket-11/4" of #11 wire  • 

W508617 Nut for retaining focus coil  .12 
W508962 Nut on end of Horizontal Hold control slug  .10 

W508878 Plug (3 pin) for focus coil leads  .25 
W500966 Plug ( 1 pin) for phono pick-up cable   .10 

W508515 Plug (8 pin) for yoke cable. .   .70 

W507699 Power cord assembly ( includes plugs at both 
ends)   1.00 

W509290 Ring-corona shield for 183GT/8016 tube  .10 

W520313 Ring, insulating for mounting picture tube  3.50 
W520133 Rubber gasket between mask and picture tube .75 

W507422 Rubber sleeve between neck of picture tube and 
focus coil   .30 

W507793 Rubber spacer support between flared neck of 
picture tube and yoke bracket  .15 

W18796 Screw-#10 x 1"; mounts TV chassis 

W162353 Shield for 3rd I.F. coil and crystal detector  .30 

W162324 Shield for TV channel lite  .20 
W162138 Shield-H.V. supply ( front section)  2.70 
W508088 Shield-H.V. supply ( rear section)  2.10 

W520534 Shield-tube; miniature for 616 tube  .15 
W520519 Shield-tube; miniature for 6BK7, 68Q7 or 68Z7 

tube   .20 
W520429 Sleeve, insulating for picture tube (includes 

H.V. contact)   3.00 
W509062 Slug core for converter plate coil  .12 
W507357 Slug core for 1st, 2nd or 3rd video I.F. coil 

or 4.5 Mc. trap coil  
W508963 Slug core for Horizontal Hold coil  .15 

W507429 Slug core for Width coil 
W509761 Socket and cab's assembly for picture tube  1.05 
W520571 Socket and mounting bracket for TV channel lite .35 
W162259 Socket assembly for 18301/8016 tube (includes 

mounting frame)   1.20 

W508879 Socket (3 pin) for focus coil leads  .35 
W160039 Socket-(1 pin) for Phono. pick-up cable  .12 
W508419 Socket-(8 pin) for yoke cable  .70 

W507932 Socket-male, power cord interlock  .25 

W507364 Socket-miniature (7 pin)  .24 
W507987 Socket-miniature (7 pin) for 616 (includes 

base for mounting shield)  

W508044 Socket-miniature (9 pin)  .35 

W509507 Socket-miniature (9 pin) (for 12AU7 tube)  
W520521 Socket-miniature (9 gin) for 6BK7, 611Q7 or 

68Z7 ( includes base for mounting shield)  

W508703 Socket-octal   .15 
W508703 Socket-octal (for color TV adapter)  .15 

W506469 Socket-octal (for 6W4 tube)  .18 
W509320 Spring-tension for focus coil mounting  .10 

W520444 Strap, anchor for picture tube  .65 
W520623 Strap, tube retaining 

Ws2o443 Support for tuner shaft (plastic)  .04 
W162163 Terminal strip for TV antenna connection  .22 

W170195 Wing nut-#8-32; for mounting yoke and focus 
coil   .10 

W170817 Wing screw-#10-24; for height adj. of yoke 
and focus coil  .05 

W170741 Wing screw-#10-32; for mounting or forward 
adj. of yoke . .10 

.25 

.55 

.04 

.02 

.20 

.60 

.45 

.25 

so 

.so 

*-This part is not supplied as o Service replacement item. 
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SILVERTONE 2130 

(21" RECT. PICTURE TUBE) 

SILVERTONE 3127 

MODELS 2130,2170-D, E, 2172,3127,3170-B 3177,3187, Ch. 100.210, - 

SILVERTONE 2170-0 

SILVERTONE 2170-E 

(21" RECT. PICTURE TUBE) 

SILVERTONE 2172 

(21" RECT. PICTURE TUBE) (21" RECT. PICTURE TUBE) 

SILVERTONE J177 

(21" RECT. PICTURE TUBE) 

SILVERTONE 3170-8 

(21" RECT. PICTURE TUBE) 

GENERAL DESCRIPTION 

The information contained in this service Supplement covers 

numbers 2130, 2170-D, 2170-E, 2172, 3127, 3170-B, 3177 and 3187. 

These television receivers utilize chassis 100.210 series which is basically 

the same as chassis 100.208 

For technical information relating to the 100.210 series chassis, refer to 

the 100.208 series service data However, due to the 

differences between the 100.208 and the 100.210 series chassis, it is neces-

sary to first read the 100.210 series service data before referring to the 

100.208 series service literature. Important information, indicating the dif-

ferences existing between chassis, will be discussed in the succeeding para-

graphs. 

The differences between the two chassis are that the 100.210 utilizes a 

1B3GT type tube for H.V. Rectification, the associated Horizontal Sweep 

Transformer was changed, a new Power Transformer was used, a Range 

Booster Control ( located at back of chassis) was added, o Tone Control 

was also added and is accessible from the front of receiver, the Brightness 

Control was relocated to the back of the receiver to make provision for 

the Tone Control, the function of tube V9A was changed from A.G.C. to a 

Noise Limiter Control, and the Video Amplifier, tube V10, was modified to 

also serve as a Noise Limiter. 

Chassis 100.210-1 is identical to the basic chassis 100.210. In chassis 

100.210-3, the Vertical Blocking Oscillator and Vertical Scanning Output, 

tube V19, 6BL7GT—a duo-triode, was removed and replaced by two separate 

SILVERTONE 3187 

(21" RECT. PICTURE TUBE) 

triode type tubes—a 6C4 and a 654. This change is also indicated by the 

series coding letter " E". 

Any production changes on the 100.210 chassis indicated by a letter or 

letters stamped on the rear surface of the chassis pan and shown on 

100.210 series schematic page, are entirely different from those changes 

on the 100.208 series chassis that has a similar letter. Always refer to the 

1CJ.210 series schematic. 

The correct Tube Location and Function Chart for the 100.210 chassis, and 

a new Socket Voltage Measurement Chart, ore included in this Sup-

plement. 

100.210 chassis utilizes a W520645 R.F. tuner and when performing 

Oscillator Alignment, it will be noted that Oscillator Trimmer # 12 has 

been omitted and therefore this step should be eliminated in the align-

ment procedure. On this R.F. tuner, the instrument connection, point "V" 

shown in Fig. 12, has been moved to the location formerly occupied by 

trimmer # 12. 

The complete schematic and chassis parts list covering the 100.210, 100.210-1 

and 100.210-3 chassis is included with this Supplement. All production 

changes are, shown in the schematic. A complete cabinet parts and acces-

sories list, arranged numerically by the catalog number of the receiver and 

also alphabetically according to the name of the part, will be found 

on page53 

TUBE LOCATIONS AND FUNCTIONS 
CHANNEL 
SELECTOR 

FINE 
TUNING 

\ 

\ 

\ it/ 6J6 
MIXER—OiC. 

V4 

68137 OR 6817 
F AMP 

V6 

6C86 
ist IF. AMP 

V7 

6C86 
Tod I.F. AMP. 

18 

VERTICAL VERTICAL HORIZONTAL TONE 
LINEARITY HOLD HOLD 

1119 OR V20 

6131.7GT OR 6S4 

6C86 
3rd I F AMP 

FUSE 
I A MP. 250 VOLT 
LOCATED ON 
UNDERSIDE 
OF CHASSIS 

V18 

FOCUS HEIGHT 

VII 

2lAP4 
PICTURE TORE 

V19 
••• 

6C4 
VERT. BLOCK1N6 OSC. 

V9 VIO 

, / \ 
, 

I, 6SN7GT ; 6AC7 ; 
NOISE LIMITER CONTROL VIDEO AMP 

MC AMP 110ISE LIMITER 

5844 
RECTIFIER 

moms 

V12 

VOLUME 
OFF- ON 

-.I—CONTRAST 

6A16 ' V2 

SOUS IF AMP 
LIMITER/ cre 

/ SOUND DISCRIM 
/ SOURS AMP 

13 

( -6AS 
S011111 ORTPIT 

12A117 
SYNC CLIPPER 
PHASE SPLITTER 

1111111 

BRIGHTNESS RANGE 
BOOSTER 

Two different types of vertical systems are used on this series of 

receivers. 

Chassis that do not have a letter ' E' included in the SERIES desig-

nation at rear of chassis use a 6BL7GT tube (V19) for both the Ver-

tical Blocking Oscillator and Vertical Scanning Output stages. 

7  V13 \ 

( 6ALS ) 
NORII. A.F.C. 
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114 

116 

183 GT/8018 

IliGN YOLTÁGE 
RECTIFIER 

V17 

6 W44T 
NORIZORTAL 

FUSE 
/a AMP. 250 VOLT 

LOCATED ON 
V15 UNDERSIDE 

OF CHASSIS 

6$87GT 66Q6CT 
HORIZ SCARRING HORIZONTAL 
MILTIVIRRATOR SCANNING OUTPIT 

PHONO 
SWITCH 

PHONO 
INPUT 
SOCKET 

WIDTH 
LOCATED IN HORIZONTAL 
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Chassis that have the letter ' E" included in the SERIES designation 
utilize a 6C4 tube (V19) as a Verticle Blocking Oscillator and a 
6S4 tube ( V20) as the Vertical Scanning Output. 

For a complete explanation of this change as well as a description 
of the SERIES coding refer to the " Production Change" column 
of the circuit diagram. 
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SOCKET VOLTAGES 

CAUTION 
THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. Scratch• 
ing, chipping, undue pressure, or careless handling such as lifting the tube by its neck is dangerous and 
should be avoided. If it is necessary to handle the picture tube, use safety goggles and heavy gloves. 

HIGH VOLTAGE ( 10 to 13 kilovolts) is produced in a supply circuit of this receiver. Exercise care to avoid 
contact with elements of this circuit and particularly the tube terminals which are labeled "CAUTION" in 
the adjoining voltage chart. 

THE HIGH VOLTAGE LEAD, which supplies approximately 10 to 13 kilovolts to the picture tube, should be 
momentarily shorted to the chassis whenever it is disconnected for service purposes. This discharges the 
high voltage filter condenser and prevents a shock hazard when working on the receiver after it has 
been turned off. 

INTERMEDIATE B+ VOLTAGES, are dangerous and caution should be observed when the receiver chassis 
components are exposed for service purposes. 

THE VOLTAGES SHOWN IN THE ADJOINING CHART WERE 

MEASURED UNDER THE FOLLOWING CONDITIONS 

1. Power Supply- 117 volts 60 cycle AC. 

2. All voltages are measured between socket terminals and 
chassis unless otherwise indicated on adjoining chart. 

3. 
* 

Measurements made with voltmeter having sensitivity of 
20,000 ohms per volt except where indicated by (*). The (•) 
symbol designates a vacuum tube voltmeter measurement. 

4. Channel Selector and Fine Tuning Controls set for normal 
reception of a local station. 

5. All controls are set for normal reception of the transmitted 
signal unless the voltage shown on the chart is followed by a 
letter or letters indicating a special condit:on of measurement 
as explained in subsequent notes. 

6. The external or built-in antenna should remain connected to 
the receiver only when taking voltage measurements in the 
sweep and sync circuits—for all other measurements, discon-
nect antenna, short antenna terminals together and connect 
them to ground. 

7. Certain voltages were measured with two different settings 
of specific controls. It should therefore be understood that 
in these instances all controls, with the exception of one or 
two, were set for normal reception— letters following the 
voltage shown on the chart indicate the exceptions and ore 
explained below. 

EXPLANATION OF NOTES 

A. Range Booster control max. clockwise 

B. Brightness Control max. clockwise 

C. Brightness Control max. counter-clockwise 

D. Contrast Control max. clockwise 

DD. Contrast control set to max. voltage reading 
necessarily max. clockwise setting of control 

but not 

E. Contrast Control max. counter-clockwise 

F. Range Booster control max. counter-clockwise. 

G. Height Control max. clockwise I 
i 

H. Height Control max. counter-clockwise 

J. 

0 

Vertical Hold Control max. clockwise 

K. Vert. Hold Control max. counter-clockwise 

L. This voltage measurement was token from the top of the 
tuner chassis with the tube removed from its socket. 

M. Vertical Linearity Control max. clockwise. 

N. Vertical Linearity Control max. counter-clockwise. 

Q. Do not attempt to measure the voltage at the tube cap. 
There is a high R. F. potential at this point. 

T. Horiz. Drive Control max. clockwise 

U. Horiz. Drive Control max. counter-clockwise. 

V. Before measuring this voltage, connect external antenna 
and adjust controls for normal reception of station signal. 

W. This measurement should be made with a vacuum tube 
voltmeter. This voltage reading will fluctuate in the vicinity 
of 0.15 volts. 

X. Grounding of center stud on tube socket is necesasry to 
reduce capacity coupling between other pins. Oscillation 
may result if this ground is omitted. 

Y. Horiz. Hold Control turned in a clockwise direction until 
picture approaches loss of sync. 

Z. Horiz. Hold Control turned in a counter-clockwise direction 
until picture aproaches loss of sync. 

PRODUCTION CHANGES 

For a complete description of the changes as well as an explanation 
of the SERIES coding, refer to the circuit diagram page 9, under the 
heading "Production Changes." 

LETTER IN- 
CLUDED IN 
SERIES DES- 
IGNATION 

LOCATION OF VOLTAGE INFORMATION 

OR 

EFFECT OF CHANGE ON MEASUREMENT 

,,A ,, 
SERIES "A" change does not affect circuit voltages. 

/In 
SERIES "B" change does not affect circuit voltages. 

',C H 
SERIES "C" change does not affect circuit voltages. 

nir 
SERIES " D" change does not affect circuit voltages. 

,,E, 
Chassis incorporating this change have V19-6BL7GT replaced 
by V19-6C4 and V20-654. Voltage measurement readings 
taken on these two latter tubes are shown in the small 
chart below headed "SERIES E CHART." 

/Tr 
No chassis were produced with this series designation. 

,,G ,, 
SERIES "G" change does not affect circuit voltages. 

SERIES "E" CHART 
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CHASSIS 100. 210 - -3  

BOTTOM VIEW OF CHASSIS 
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PRODUCTION CHANGES 
The following tabulation furnishes complete details on changes which occurred during receiver produc-

tion. The receivers incorporating these changes are identified by coding stamped on rear surface of 
chassis. This coding consists of one or mbre letters following the word SERIES, as SERIES B. SERIES AC, 
etc., and corresponds to similarly lettered changes shown below:- Chassis incorporate only that change 
indicated by letter designation; i.e., chassis stamped "SERIES BE" does not include changes "A" or 

The circuit shown on this page applies 

to "SERIES ACDE" chassis. 

A letter following the component - ircuit diagram number thus-201., indicates that this particular 
item was affected by a circuit change. The letter corresponds to the series code letter listed in the 
production nange column, from which complete change information can be obtained. 

LETTER 

DESIGNATION 
DESCRIPTION OF CHANGE 

UNCODED INITIAL PRODUCTION 

This change was incorporated to improve the response characteristic of the video 
amplifier. 

1. Change peaking coil 129 in plate circuit of tube V10 (6AC71 Video Amp. 
from part W509341 to part W520689. 

2. Change resistor 130 in plate circuit of tube V10 (6AC7) Video Amp. from 
18,000 Ohms to 12,000 Ohms. 

3. Change peaking coil 132 in plate circuit of tube V10 (6AC7) Video Amp. 
from part W509:'.42 to part W509340. 

,,B,, 
No chassis were produc td with this series designation. 

The following change was incorporated to allow vertical hold control to operate 
in the center of its range. 

1. Resistor 223 in grid circuit of V19A ( Vertical Blockinr; Oscillator) was 
changed from 2 Meg. to 1.8 Meg. 

"D ,, The following change was incorporated only to facilitate production in bringing 
about a more consistent I.F. response curve. 

1. Resistor 106 in grid circuit of V8 ( 3rd. I.F. Amp.) was changed from 6800 
Ohms It 10% to 4700 Ohms -.:t 5%. 

,,E,, This change was incorporated due to the unavailability of type 6131.70T tube 

1. Tube V19 ( Vert. Blocking Oscillator and Vert. Scanning Output) 6BL7GT, a 
duo- triode, was removed and replaced by two separate triode type tubes-
V19, a 6C4 which is utilized as the Vert. Blocking Oscillator and V20, a 654 
which is used for the Vertical Scanning Output stage. 

2. Resistor 223 in grid circuit of V19 ( Vert. Blocking Oscillator) was changed 
to 1.5 Meg. 

3. Resistor 226 ( 4.7 Meg.) in grid circuit of V19.A--6131.1GT ( Vert. Blocking Ostil-
lator) was omitted. 

4. The value of all the other components as well as their schematic location, 
utilized in the two stages remain the same. 

"F" 
No chassis were produced with this series designation. 

This change was incorporated to improve the response characteristic of 
the video amplifier. 

1. Change peaking coil 121 in plate circuit of diode detector from part 
W509340 to part W520620. 

2. Change peaking coil in plate circuit of diode detector from part 
W509342 to part W520985. 

3. Change peaking coil in plate circuit of tube V10 (6AC7' Video Amp. 
from port W520340 to part W520342. 

© John F. Rider 



PARTS LIST FOR CABINETS 
PART 
NO. DESCRIPTION 

LIST PART 
PRICE NO. DESCRIPTION 

LIST 
PRICE 

CABINET PARTS- 2130 CABINET PARTS- 3127 

W115225 Back for cabinet   $ 3.00 W115238 Bock for cabinet   S 2.25 

W520460-A Cabinet   55.00 W520810-A Cabinet   65.00 

W520437 Escutcheon for glass window   10.00 W520818 Frame for glass window (wooben)   3.75 

W520435 Glass window   10.00 W520806 Glass window   8.75 

W520454 Hinge for nameplate   60 W520684-B Knob, Channel Selector (Green)   .85 

W520632-A Knob, Channel Selector (Maroon)   .65 W520686-A Knob, Fine Tuning ( Clear)   .75 

W520634-A Knob, Fine Tuning ( Gold)   .30 W520685-B Knob, Off-On- Volume (Green)    .70  .70 

W520633-A Knob, "OFF-VOLUME-PICTURE" (Maroon)   .65 W520687-A Knob, Picture (Clear)   45 

W520635-A Knob, Picture (Gold)   .30 W520817 Leg for cabinet    4.00  4.00 

W520436 Mask for picture tube   8.00 W520805-8 Mask for picture tube   5.75 

W520455 Nameplate ( less spring and hinge) (Maroon)  2.00 W520678-B Nameplate ( includes spring and hinge) ( Beige) . 3.00 

W170986 Screw-#6-32, Phillips oval brass head; retains W18796 Screw-# 10x1"; mounts TV chassis   .02 
escutcheon   02 W520754-A Tab, UHF., for selector knob   .15 

W18796 Screw-# 10x1"; mounts TV chassis   02 

W520453 Spring for nameplate   .15 

W520488 Tab, UHF., for selector knob   .15 

CABINET PARTS- 3170-11 

W115225 Back for cabinet   3.00 
CABINET PARTS- 2170-0 W520700-B Cabinet  85.00  85.00 

W115225 Back for cabinet   3.00 W520492 Caster for cabinet   .so 

W520630-A Cabinet   75.00 W520437 Escutcheon for gloss window   10.00 

W520437 Escutcheon for glass window   10.00 W520435 Glass window   10.00 

W520435 Glass window   10.00 W520684-A Knob, Channel Selector (Maroon)   .85 

W520454 Hinge for nameplate   .60 W520686-A Knob, Fine Tuning ( Clear)   .75 

W520632-A Knob, Channel Selector ( Maroon)   .65 W520685-A Knob, Off-On-Volume (Maroon)   .70 

W520634-A Knob, Fine Tuning (Gold)   .30 W520687-A Knob, Picture (Clear)   .45 

W520633-A Knob, "OFF-VOLUME-PICTURE" (Maroon)   .65 W520436 Mnsk for picture tube   8.00 

W520635-A Knob, Picture (Gold)   .30 W520678-A Nameplate ( includes spring and hinge) (Maroon) 3.00 

W520436 Mask for picture tube   8.00 W170986 Screw-#6-32, Phillips oval brass head; retains 

W520455 

W170986 

Nameplate ( less spring and hinge) (Maroon)  
Screw-#6-32, Phillips oval brass head; retains 

2.00 
W18796 

es, utcheon   

Screw-#10x1"; mounts TV chassis   
.02 

.02 

escutcheon   .02 W520754-A Tab, UHF., for selector knob   .15 

W18796 Screw-# 10x1"; mounts TV chassis   .02 

W520453 Spring for nameplate   .15 

W520488 Tab, UHF., for selector knob   .15 
CABINET PARTS- 3177 

W115225 Back for cabinet   3.00 

CABINET PARTS- 2170-E W520811-A Cabinet   85.00 

W520492 Caster for cabinet   .50 
W115225 Back for cabinet   3.00 W520437 Escutcheon for glass window   10.00 

W520700-A Cabinet    85.00  85.00 W520435 Glass window  10.00  10.00 

W520492 Caster for cabinet   .50 W520684-B Knob, Channel Selector (Green)   .85 
W520437 Escutcheon for glass window   10.00 W520686-A Knob, Fine Tuning ( Clear)   .75 
W520435 Glass window   10.00 W520685-8 Knob, Off-On-Volume (Green)   .70 
W520454 Hinge for nameplate    .60  .60 W520687-A Knob, Picture (Clear)   .45 
W520632-A Knob, Channel Selector (Maroon)   .65 W520436 Mask for picture tube   8.00 
W520634-A Knob, Fine Tuning ( Gold)   .30 W520678-B Nameplate ( includes spring and hinge) ( Beige) 3.00 
W520633-A Knob, "OFF-VOLUME-PICTURE" (Maroon)   .65 W170986 Screw-#6-32, Phillips oval brass head; retains 
W520635-A Knob, Picture (Gold)   .30 escutcheon   .02 

W520436 Mask for picture tube   8.00 W18796 Screw-#10x 1"; mounts TV chassis   .02 

W520455 Nameplate ( less spring and hinge) (Maroon)  2.00 W520754-A Tab, UHF., for selector knob   .15 

W170986 Screw-#6-32, Phillips oval brass head; retains 
escutcheon   .02 

W18796 Screw-#10x1"; mounts TV chassis   .02 

W520453 Spring for nameplate   .15 CABINET PARTS- 3187 
W520488 Tab, U.H.F., for selector knob   .15 

W115225 Back for cabinet   3.00 

W520800-A Cabinet   115.00 

W508499 Catch for door   .65 
CABINET PARTS- 2172 

W520492 Caster for cabinet   .50 

W115225 Back for cabinet   3.00 W520814 Door for cabinet ( left hand)   10.00 

W520640-A Cabinet   90.00 W520815 Door for cabinet ( right hand)   10.00 

W520437 Escutcheon for glass window   10.00 W520437 Escutcheon for glass window   10.00 

W520435 Glass window   10.00 W520435 Glass window   10.00 

W520454 Hinge for nameplate   .60 W520816 Handle for door  1.50  1.50 

W520632-8 Knob, Channel Selector ( Beige)   .65 W520812 Hinge for door  per pr. .65 

W520634-A Knob, Fine Tuning (Gold)   .30 W520684-B Knob, Channel Selector (Green)   .85 

W520633-B Knob, "OFF-VOLUME-PICTURE" ( Beige)   .65 W520686-A Knob, Fine Tuning ( Clear)   .75 

W520635-A Knob, Picture (Gold)   .30 W520685-B Knob, Off-On- Volume (Green)   .70 

W520436 Mask for picture tube   8.00 W520687-A Knob, Picture (Clear)   .45 

W520637 Nameplate ( less spring and hinge) ( Beige)  2.00 W520436 Mask for picture tube   8.00 

W170986 Screw-#6-32, Phillips oval brass head; retains W520678-8 Nameplate ( intludes spring and hinge) ( Beige).,  3.00 

escutcheon   .02 W170986 Screw-#6-32, Phillips oval brass head; retains 

W18796 Screw-#10x1"; mounts TV chassis   .02 escutcheon   .02 

W520453 Spring for nameplate   .15 W18796 Screw-# 10x1"; mounts TV chassis . .02 

W520488 Tab, UHF., for selector knob   .15 W520754-A Tab, UHF., for selector knob   .15 

PARTS LIST FOR CHASSIS 

Notice: Some parts listed below have special characteristics. Do not use substitutes for replacement purposes. 

SCHE-
MATIC 
LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

CONDENSERS 

11  W513001 Condenser-ceramic 2.2 Mmfd. 500 volt I . 16 

13 W513002 Condenser-ceramic 47 Mmfd. 500 volt  24 
..W513013 Condenser-ceramic 5000 Mmfd. 450 volt.. .36 

20.A W509706 Condenser-ceramic 10 Mmfd. (part of sound 
discriminator)   3.00 

20-B .....W509706 Condenser-ceramic 95 Mmfd. (part of sound 
discriminator)   3.00 

21 W513010 Condenser-ceramic 1500 Mmfd. 350 volt ... .30 
23.. W513010 Condenser-ceramic 1500 Mmfd. 350 volt. . .30 
24 W512027 Condenser-.05 Mfd 200 volt   .40 
26 W512007 Condenser-.005 Mfd. 600 volt  .25 

28 W512007 Condenser-.005 Mid. 600 volt  .25 

30 W513006 Condenser-ceramic 270 Mmfd. 500 volt  25 

34 W513010 Condenser-ceramic 1500 Mmfd. 350 volt   
35  . ...... 30 W505174 Condenser-electrolytic 10 Mfd. 150 volt .90 
36 W512011 Condenser-.01 Mfd. 400 volt ..   .25 
39  W512007 Condenser-.005 Mfd. 600 volt  .25 

92 .. W513013 Condenser-ceramic 5000 Mmfd. 450 volt.... .. .36 
94 W513013 Condenser-ceramic 5000 Mmfd. 450 volt ....... .36 

97  W513016 Condenser-ceramic 82 Mmfd. -.± 10% 500 volt.... .25 
9;  W513013 Condenser-ceramic 5000 Mmfd. 450 volt . . .36 

101 W513013 Condenser-ceramic 5000 Mmfd. 450 volt . ... .36 
104 W513016 Condenser-ceramic 82 Mmfd. 2:10% 500 volt.... 25 

107 W513013 Condenser-ceramic 5300 Mmfd. 450 volt .. .36 

110... W513013 Condenser-ceramic 5000 Mmfd. 450 volt ....... . 36 

113 W513016 Condenser-ceramic 82 Mmfd. -- 10% 500 volt.. .25 
117  W513432 Condenser-ceramic 5 Mmfd. 500 volt 

(Temperature compensating)  .30 
1/9 W512045 Condenser-.25 Mfd. ±-10% 200 vol   .36 

125  W512033 Condenser-. 1 Mfd. 200 volt  .30 
128 W513438 Condenser-ceramic 47 Mmfd. ±-5% 500 volt 

(Temperature compensating)  45 
134 W512035 Condenser-. 1 Mfd. 400 volt  .30 

143 W512019 Condenser-.02 Mfd 600 volt  .30 
144 W512031 Condenser-.05 Mfd. 600 volt  .35 

148. W513027 Condenser-ceramic 56 Mmfd. ±-10% 1500 volt .45 
151 W513006 Condenser-ceramic 270 Mmfd. 500 volt  .25 

153 W512013 Condenser-.01 Mfd. 600 volt  .30 

156 W512029 Condenser-.05 Mfd. 400 volt  .35 

162 W512001 Condenser-.001 Mfd. 600 volt  .22 

165 .. W512001 Condenser-.001 Mfd. 600 volt  22 

166  W512009 Condenser-.01 Mfd. 200 volt  .25 
169  W513013 Condenser-ceramic 5000 Mmfd. 450 volt.   .36 
171..  W512027 Condenser-.05 Mfd. 200 volt  •  .40 

173 W512540 Condenser- mico 3900 Mmfd. ±-10% 500 volt.... . 60 

174 W512535 Condenser-mica 390 Mmfd. -1:10% 500 volt .35 

178 W512535 Condenser-mica 390 Mmfd. -1:10% 500 volt.... .35 
179  W512515 Condenser-mica 1000 Mmfd. -1:10% 500 volt.....40 

180 W520127 Condenser-trimmer 25-280 Mmfd. (Horizontal 
Drive Control) 

181 W512049 Condenser-.25 Mfd. -2:10% 600 volt 

i86  W512045 Condenser-.25 Mfd. --L-10% 200 volt  .36 

188, 189 W512031 Condenser-.05 Mfd. 600 volt  .35 

.50 

.60 

194 W512045 Condenser-.25 Mfd. -L-10% 200 volt  .36 
195 W508888 Condense-ceramic 500 Mmfd. 20,000 volt . 2.00 

197-A, B W520641 Condense--electrolytic 
A-10 Mfd. 450 volt 
B-20 Mfd. 450 volt f  

198 W512255 Condenser-.01 Mfd. 400 volt   .25 
200  W512255 Condenser- 01 Mfd 400 volt 25 
203 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

205 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

207 W513013 Condenser-ceramic 5000 Mmfd. 450 volt ..... . .36 
208-A, W520434 Condenser-electrolytic 

8,C 

C-40 Mfd. 250 volt 

A-40 Mfd. 450 volt } 
B-40 Mfd. 450 volt   3.75 

211 W160095 Condenser-electrolytic 40 Mfd. 300 volt  2.00 
2)2-A, 8 W509002 Condenser-electrolytic 

A- 80 Mfd. 250 volt 1 
13-100 Mfd. 50 volt f 

2.50 

3.00 

213 W513016 Condenser-ceramic 82 Mmfd. ±-10% 500 volt . 25 
220-A W508062 Condenser-ceramic .01 Mfd. 450 volt (part of 

Integrator Unit)  1.40 

220-C W508062 Condenser-ceramic 2000 Mmfd. 450 volt (part 
of Integrator Unit)  1.40 

220-E W508062 Condenser-ceramic 5000 Mmfd. 450 volt (•litar1 
of Integrator Unit)  1.40 

220-G W508062 Condenser-ceramic 5000 Mmfd. 450 volt Wert 
of Integrator Unit)  1.40 

222 W512533 Condenser-mica 4700 Mmfd. .±. 5% 1000 volt.... 1.40 

229 W512308 Condenser- 05 Mfd -.10% 600 volt 30 

230 W512037 Condenser-. 1 Mfd. 600 volt  .45 

236 W513026 Condenser-ceramic 5.1 Mmfd. -± 10% 1500 volt .40 

237 W512019 Condenser-.02 Mfd. 600 volt .30 
241 W512027 Condenser-.05 Mfd. 200 volt  .40 

242 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

247 . W512019 Condenser-.02 Mfd. 600 volt   .30 
320  W508888 Condenser-500 Mmfd. 20,000 volt  2.00 

324 W513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
334 W512009 Condenser-. 01 Mfd. 200 volt.   .25 
337 W513432 Condenser-ceramic 5 Mmfd. :-.- 10% 500 volt 

(Temperature Compensating)   30 
338 W513013 Condenser- ceramic 5000 Mmfd. 450 volt  .36 
339 W512223 Condenser-.25 Mfd. 400 volt  .60 

CONDENSERS FOR W520645 R.F. TUNER 

402 W509064 Condenser-trimmer 3-9 Mmfd  .50 
405 W520721 Condenser-ceramic 3.6 Mmfd. ±-10% 500 volt .35 
407 Condenser-ceramic BOO Mmfd. (Feed thru type) 

(part of center shield) 
410 W507968 Condenser-trimmer 0.5-3 Mmfd  ao 
412 W520719 Condenser-ceramic 47 Mmfd. ±-10% 500 volt 

(Temperature compensating)   .40 
414 W520717 Condenser-ceramic 5 Mmfd. ±-5% 500 volt 

(Temperature compensating)   .35 
416 W520719 Condenser-ceramic 47 Mmfd. C:10% 500 volt 

(Temperature compensating)   .40 
417 • Condenser-ceramic 3-5 Mmfd. ( Fine Tuning)  .-

420 W520718 Condenser-ceramic 10 Mmfd. 1:10% 500 volt 
(Temperature compensating)   .30 

421 W507968 Condenser-trimmer 0.5-3 Mmfd  .40 
425 W520716 Condenser-ceramic 6.8 Mmfd. -±-5% (Tempera-

ture compensating)  .35 
428 Condenser-ceramic 800 Mmfd. ( Feed thru type) 

(part of center shield)  

429 Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield) 

430 Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield) 

431 W5I3029 Condenser-ceramic 120 Mmfd. :L-10% 500 volt .35 

432 Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield)  

433 W520735 Condenser-ceramic 1000 Mmfd. 500 volt  .30 

435 W520735 Condenser-ceramic 1000 Mmfd. 500 volt  .30 
437 W520720 Condenser-ceramic 1.5 Mmfd. 500 volt  .35 

RESISTORS 

14 W510184 Resistor-carbon 470,000 Ohms ±-10% 1/2 watt S .12 
15 W5I0117 Resistor-carbon 82 Ohms J-10% 1/2  watt  .12 

19   W510249 Resistor-carbon 4700 Ohms 1 watt  .14 
22 W5 I 0159 Resistor-carbon 18,000 Ohms ±10% 1/2 watt . 12 

25 W510170 Resistor-carbon 68,000 Ohms 1/2 wat   .12 

29  W510197 Resistor-carbon 10 Meg. 1/2 watt  .12 
31 «510184 Resistor-carbon 470,000 Ohms -L-10% 1/2 watt . 12 

32  W510160 Resistor-carbon 22,000 Ohms -2;10% 1/2 watt . 12 

37  W510746 Resistor-carbon 680,000 Ohms -1--5% 1/2 watt. .20 

38  W510747 Resistor-carbon 820,000 Ohms -1.-5% 1/2 watt. .20 
91 W510723 Resistor-carbon 12,000 Ohms -±5% 1/2  watt .16 

93 W510116 Resistor-carbon 68 Ohms 1/2 watt  .12 

95 W510129 Resistor-carbon 390 Ohms ±10% 1/2 watt  .12 

98 W510153 Resistor-corbon 8200 Ohms J:10% 1/2 watt . 12 
100 W510112 Resistor-carbon 47 Ohms ±-10% 1/2 watt  . 12 

102 W510119 Resistor-carbon 100 Ohms 1/2  watt  .12 
W510750 Resistor-carbon 4,700 Ohms -±.5% 1/2 watt 

(used when letter "D" is included in series 
designation at rear of chassis)  

W510151 Resistor-carbon 6,800 Ohms ±-10% 1/2 watt 
(used when letter "D" is not included in series 
designation at rear of chassis' 

106 .20 
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CHASSIS 100. 210, - 

223 

SCHE-
MATIC 
LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

RESISTORS-Continued 

108 W510119 Resistor-carbon 100 Ohms 1/2 watt  

109 W510118 Resistor-carbon 100 Ohms ±10% Vz watt  

120   W510186 Resistor-carbon 560,000 Ohms 71:10% 1/2 watt 

123 W510153 Resistor-carbon 8200 Ohms ±-10% 1/2 watt 

124 W510119 Resistor-carbon 100 Ohms 1/2 watt  

126   W510191 Resistor-carbon 1 Meg. 1/2 watt •  
W510723 Resistor-carbon 12,000 Ohms 1/2 watt 

(used when letter "A" is included in series 
130 J designation at rear of chassis)  

W510745 Resistor-carbon 18,000 Ohms •±5% 1/2 watt 
L. used when letter "A" is not included in series 

designation at rear of chassis)  
131 W510154 Resistor-carbon 10,000 Ohms -±-10% 1/2 watt.... 

133 W510753 Resistor-wire wound 4000 Ohms #10% 5 watt 
135, 136 W510184 Resistor-carbon 470,000 Ohms ±.-10% 1/2 watt.. 

139  W510160 Resistor-carbon 22,000 Ohms ±-10% 1/2 watt.. 

145   W510142 Resistorcarbon 2200 Ohms ±-10% 1/2 watt  
149, 150 W510132 Resistor-carbon 560 Ohms ±10% 1/2 watt  

152 W510180 Resistor-rarbon 270,000 Ohms -±-10% 1/2  watt 
154 W5I0193 Resistor-carbon 2.2 Meg. 1/2 watt  

155 W510169 Resistor-carbon 68,000 Ohms -±-10% 1/2 watt  

157 W510180 Resistor-carbon 270,000 Ohms -•t10% 1/2 watt 
158   W510187 Resistor-carbon 680,000 Ohms -±.10% 1/2  watt 

159 W510748 Resistor-carbon 3900 Ohms •2:5% Vz watt  
160 W510151 Resistor-carbon 6800 Ohms -±-10% V2 watt  

161  W510750 Resistor-carbon 4700 Ohms ±-5% 1/2  watt  

163, 164 W510751 Resistor-carbon 100,000 Ohms -1.-5% 1/2  watt 
167 W510162 Resistor-carbon 27,000 Ohms -±-10% V2 Watt  

168 W510195 Resistor-carbon 4.7 Meg. 1/2  watt  
170 W510184 Resistor-carbon 470,000 Ohms -±10% 1/2 watt 

175 W510139 Resistor-carbon 1500 Ohms -±-10% 1/2  watt  
176 W510172 Resistor-carbon 100,000 Ohms -±-10% 1/2  watt 

177 W510187 Resistor-carbon 680,000 Ohms ±10% 1/2 watt 
82  W510357 Resistor-carbon 15,000 Ohms ±10% 2 watt... 

183 W510184 Resistor-carbon 470,000 Ohms -#10% 1/2  watt 

184 W510116 Resistor-carbon 68 Ohms 1/2  watt  

188  W510218 

187 W5I0248 

190 W510758 

196 .. W510390 
199 W510179 

210  W5I0741 

219 W510162 
220.8 W508062 

220.D W508062 

220-F . W508062 

W510767 ." 

W510775 

W510769 

225 W510766 

226 W510768 

227 W510767 
228 W510151 

231   W5I0193 
234 W510344 

225 W510145 
238 W510159 
244, 245 W510124 
246 W510134 

248 W510180 

333 • W510167 
336 W510159 

341 W510354 
342 W510773 

.12 

.12 

.12 

.12 

.12 

.12 

.16 

.20 

.12 

1.00 
.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.20 

.12 

.20 

.20 

.12 

.12 

.12 

.12 

.12 

.12 

.35 

.12 

.12 

Resistor-carbon 100 Ohms ±10% I watt  . 16 
Resistor-carbon 4700 Ohms -#10% 1 watt  .16 

Resistor-wire wound 12,000 Ohms -1.-10% 
5 watt  1..20 

Resistor-carbon 1 Meg. ±10% 2 watt  .30 
Resistor-carbon 220,000 Ohms 1h watt  . 12 

Resistor-wire wound 600 Ohms :I.:10% 10 watt .90 

Resistor-carbon 27,000 Ohms -± 10% Va watt . 12 

Resistor-carbon 22,000 Ohms Vs watt (part of 
Integrator Unit)  1.40 

Resistor-carbon 8200 Ohms Vs watt (part of 
Integrator Unit)   1.40 

Resistor-carbon 8200 Ohms 1/5 watt (part of 
Integrator Unit)   1.40 

Resistor-carbon 1.5 Meg. -#5% Va watt (used 
when letter " E" is included in series designa-
tion at rear of.chassis)  .20 

Resistor-carbon 1.8 Meg. #5% 1/2 watt (used 
when letter "C'' is included in series designa-
tion at rear of chassis)  .15 

Resistor-carbon 2 Meg. #5% 1/2  watt (used 
when both letters "C" and "E" are not in-
cluded in series designation at roar of chassis) .20 

Resistor-carbon 100,000 Ohms #10% Va watt . 12 
Resistor-carbon 4.7 Meg. -#10% Va watt ( used 
when letter " E" is not included in series des-
ignation at rear of chassis)  . 12 

Resistor-carbon 1.5 Meg. ±-5% Va watt  .20 

Resistor-carbon 6800 Ohms ±-10% Ih watt  . 12 
Resistor-carbon 2.2 Meg. 1/2  watt  .12 

Resistor-carbon 2700 Ohms -±-10% 2 watt  .35 

Resistor-carbon 3300 Ohms -±10% 1/2  watt.....12 
Resistor-carbon 18,000 Ohms -±10% 1/2 watt . 12 
Resistor-carbon 220 Ohms -±-10% Va watt . 12 

Resistor-carbon 680 Ohms 1/2 watt  .12 
Resistor-carbon 270,000 Ohms -±10% 1/2  watt . 12 

Resistor-carbon 47,000 Ohms Vz watt  .12 
Resistor-carbon 18,000 Ohms -±10% 1/2 watt . 12 

Resistor-carbon 10,000 Ohms ± 10% 2 watt .25 
Resistor-wire wound 4000 Ohms ±-10% 3 watt 1.80 

403 
404 

408 
409 
411 

418 W510154 
419 W510179 
422,423 W510154 
438 W510172 

RESISTORS FOR W520645 R.F. TUNER 

W510157 
W510167 
W510774 

W510751 

W510139 

Resistor-carbon 15,000 Ohms ±-10°/0 1/2 watt 

Resistor-carbon 47,000 Ohms 1/2  watt  

Resistor-carbon 160,000 Ohms ±-.5% V2 watt 
Resistor-carbon 100,000 Ohms -±-5% 1/2 watt 
Resistor-carbon 1500 Ohms ±-10% 1/2 watt  

Resistor-carbon 10,000 Ohms -±10% 1/2 Watt. 

Resistor-carbon 220,000 Ohms 1/2  watt  

Resistor-carbon 10,000 Ohms ± 10% 1/2  watt 
Resistor-carbon 100,000 Ohms ±-10% 1/2 watt 

COILS AND TRANSFORMERS 

.12 

.12 

.16 

.20 

.12 

.12 

.12 

.12 

.12 

12 W509378 Transformer-audio take-off  1.30 
20 W509706 Transformer-TV sound discriminator ( includes 

condensers 20-A and 20-B)  3.00 

40 W509376 Transformer-audio output  1.85 
W507343 Coil-lst video I.F. (less slug)  96  .70 
W507357 Slug core for 1st video I.F. coil  .20 

103 W507347 Coil-choke   .70 

I W507343 Coil-2nd vid eo I.F. ( less slug)  105   .70 
1 W507357 Slug core for 2nd video I.F. coil  .20 

I  112 W507343 Coil-3rd video I.F. ( less slug)  .70 
I W507357 Slug core for 3rd video I.F. coil  .20 

115 W507367 Coil-choke   .70 

W520620 Coil-peakmg ( used when letter "G" is included 
121 in series designation at rear of chassis) .60 

W509340 Coil-peaking ( used when letter "G" is not in' 
1. cluded in series designation at rear of chassis) .55 

r W520985 Coil peaking (used when letter "G" is included 
122 in series designation at rear of chassis)  .65 

W509342 Coil-peaking (used w hen letter "G" is not in.  
cluded in series designation at rear of chassis) .60 

W509603 Coil-4.5 Mc. trap ( includes slug and condenser 
127  #128)   1.20 

W507357 Slug core for 4.5 Mc. trap  .20 

W520689 Coil-peaking ( used when letter "A" is included 
129 J in series designation at rear of chassis)  .65 

W520341 Coil-peaking (used when letter "A" is not in-
cluded in series designation at rear of chassis) .60 

W520342 Coil-peaking (used when letter "G" is included 
in series designation at rear of chassis)  .60 

W509340 Coil-peaking ( used when letter "A" is included 
132 but letter "G" is not included in series desig-

nation at rear of chassis)   .55 

W509342 Coil-peaking (used when chassis hove no series 
letter coding)  .60 

142 WI62326 Coil-focus ( includes cable and plug)  14.00 

146 WI 15228 Yoke-picture tube deflection ( includes cable and 
plug)   12.30 

172  ( W508967 Coil-Horizontal Hold ( includes slug and clip) 1.10 
W508963 Slug core for Horizontal Hold coil  .15 

192 W520489 Transformer-horizontal sweep   12.50 

193 { W509361 Coil-Width ( includes slug and dial  2.00 

  1 

W507429 Slug core for Width coil  7..6000 
201 W520487 Transformer-power 
202 W507584 Coil-choke   .28 

204 W507584 Coil-choke .28 

206 W507584 Coil-choke  .28 
209 W508341 Choke-filter S 3 60 

214 W507584 Coil-choke   .28 

221 W508076 Transformer-vertical blocking oscillator  1.90 
233 W509375 Transformer-vertical output  4.00 

COILS FOR W520645 R.F. TUNER 

W520702 Coil-antenna; channe #2 (coded "2Q")  
W520703 Coil-antenna; channe #3 (coded "3Q") 
W520704 Coil-antenna; channe #4 (coded "4Q") 
W520705 Coil- antenna; channe #5 (coded "5Q") 
W520706 Coil-antenna; channe #6 (coded "6Q") 

401 W520707 Coil-antenna; channe #7 (coded "7Q") 
W520708 CoiLantenna• channe #8 (coded "8Q") 
W520709 Coil- antenna; channe #9 (coded "9Q") 
W520710 Coil-antenna; channel # 10 (coded " 10Q") 
W520711 Coil- antenna; channel el 1 ( coded " I IQ") 
W520712 Coil- antenna; channel # 12 (coded " 12Q") 
W520713 Coil- antenna; channel # I3 (coded "13Q") 

406 W520701 Coil- cathode coupling   
W520722 Coil-R.F. and osc; channe #2 (coded "2Q")  
W520723 Coil-R.F. and osc; channe en (coded "30")  
W520724 Coil-R.F. and osc; channe #4 (coded "4Q")  
W520725 Coil-R.F. and osc; channe #5 (coded "5Q")  
W520726 Coil-R.F. and osc; channe #6 (coded "6Q")  
W520727 Coil-R.F. and osc; channe #7 (coded "7Q")  

413 W520728 Coil-R.F. and osc; channe #8 (cod "80")  
1 

(coded  
W520729 Coil-R.F. and osc; channel #9 (coded "91:1")  [W520730 Coil-R.F. and osc; channe #10 (coded " 100").•  
W520731 Coil-R.F. and osc; channe #11 (coded " 11Q")  
W520732 Coil-R.F. and osc; channe #12 ( coded " 12Q")•  
W520733 Coil-R.F. and osc; channe # I3 (coded " 13Q")  
W507986 Slug for osc coil; auxiliary finie tuning adj. 

1.40 
1.40 
1.40 
1.40 
1.40 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
.15 

1.85 
1.85 
L85 
1.85 
1.85 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
.05 

427 

424 W520714 

426 W520715 
{W520734 

W509062 
434 .W520518 
436 W520520 

27-4,B,C W520292 

138 W520652 

172  ( W508967 
1 W508963 

180 W520127 

193 f W509361 
1 W507429 

224-A, B W508893 

232-4,8 W509302 

335 W520651 
340-A, B W520653 

417 • 

Coil-choke .15 

Coil-choke   .45 

Coil-converter plate I.F. ( includes slug and 
clip) .75 

Slug core for converter plate coil .12 
Coil-choke   .10 
Coil-choke   .10 

CONTROLS 

Volume and Contrast control ( includes OFF-ON 
switch' 

A-Volume control; 1 Meg 1/4 watt } 
B-Contrast control; 750 Ohms 2 watt 
C--Off On switch 

Brightness potentiometer ( 100,000 Ohms) 
Horizontal Hold coil ( includes slug and clip)  
Slug core for Horizontal Hold coil  

Horizontal Drive trimmer condensar (25.280 
mmfd.; 

Width coil ( includes slug and clip)  
Slug core for Width coil  

Height and Vertical Hold potentiometers 
A-Vertical Hold control; 1 Meg. 1/4 watt 
B-Height control; 2.5 Meg. 1/4 watt f 

Vertical Linearity and Focus potentiometers 

A-Vertical Linearity control; 5,000 Ohms 
1/2 watt 
B-Focus control; 10,000 Ohms -L-10% 
watt 

Tone potentiometer (500,000 Ohms) 
Range Booster potentiometer 

A-30,000 Ohms 1/2 watt 
8-30,000 Ohms 1/2 watt 

Fine Tuning condenser (3.5 Mmfd)  

3.50 

1 00 

1.10 
.15 

.50 

2.00 
.60 

1.75 

3.75 

1.00 

1.25 

OTHER ELECTRICAL PARTS 

W508157 Speaker-P.M. Dynamic (6"); Catalog #2130  7.40 
W509398 Speaker-P.M. Dynamic (6"); Catalog #3127  4.50 

41  W508174 Speaker-P.M. Dynamic (6"x9"); Catalog 
#2170-D and 2172   8.40 

W506464 Speaker-P.M. Dynamic ( 10"); Catalog #2170-E, 
3170-B, 3177 and 3187   11.30 

Crystal raysttol odetector 2.00 
Ion 
Fuse for horizontal sweep circuit; 1/4 Amp  

250 volt  .30 

218 W118921 TV Channel Lite (Mazda 47 6-8 V. 150 Ma.)  . 15 
220-A to 

G W508062 Integrator Coupling Unit 

A-Condenser-ceramic .01 mfd. 450 volt 
B-Resistor-carbon 22,000 Ohms Vs watt 
C-Condenser-ceramic 2000 Mmfd. 450 volt 
D-Resistor-carbon 8200 Ohms 1/5 watt 
E-Condenser-ceramic 5000 Mmfd. 450 volt 1'4° 
F-Resistor-carbon 8200 Ohms 1/5 wott 
G-Condenser-ceramic 5000 Mmfd. 450 volt ) 

240 . W509517 Fuse; 1 Amp.; 250 volt  .25 

326-4,B W5205453 Switch, "PHONO-TELEV."   .55 
400 W509353 Built-in antenna   1.85 

116  W509386 

141 W509688 
191   W508063 

MECHANICAL PARTS OF R.F. TUNER 

(for electrical parts see preceding classified 
listings of condensers, resistors and coils) 

W520645 R.F. Tuner complete with coils and tubes  37.50 
W508081 Bracket for mounting R.F. tuner (front)  . 16 

W520233 Bracket for mounting R.F. tuner (rear)  .25 
W507339 Clip for mounting video converter plate coil  . 10 
W520515 Fine Tuning cam and shaft  .70 

W508708 Roller-detent   .10 
W520535 Shield, bottom cover  

W520536 Shield, side cover  .35 

W520534 Shield-tube; miniature for 616 tube  .15 
W520519 Shield-tube; miniature for 68Q7 or 6BZ7 tube .20 

W509062 Slug core for converter plate coil  .12 
W507986 Slug for osc. coil; auxiliary fine tuning adj  .05 
W507987 Socket-miniature for 616 tube ( includes base 

for mounting shield)  .45 
W520521 Socket-miniature (9 pin) for 68.Q7 or 6BZ7 tube 

(includes base for mounting shield)  .50 
W507966 Spring-contactor washer (on front turret shaft .08 
W508709 Spring-detent   .08 

W507990 Spring-retains osc, fine tuning slug  .10 
W507967 Spring-turret shaft retaining  .03 

W520517 Stator contact assembly ( includes 11 contacts 
and metal frame)   3.75 

W.520516 Tuner turret and shaft assembly ( less coils)  3.00 
W507965 Washer, fiber spacer (on turret shaft)  .01 

.50 

MISCELLANEOUS PARTS 

W301270 Base for mounting electrolytic condenser.   .o6 
W508153 Bracket base for support of yoke and focus 

coil ( left or right hand) 

W520425 Bracket, chassis extension ( left hand)  1.50 

W520426 Bracket, chassis extension ( right hand)  1.30 
W520312 Bracket for mounting picture tube ( left hand)  1.00 

W520311 Bracket for mounting picture tube ( right hand)._ 1.00 

W520424 Bracket for mounting pre-set controls  .75 

W508081 Bracket for mounting R.F. tuner (front)  .16 

W520233 Bracket for mounting R.F. tuner (rear)  .25 
W509005 Bracket mounts yoke and focus coil  2.73 

W508154 Bracket ("U" shaped) for support of yoke and 
focus coil   .55 

W508681 Clip for mounting electrolytic condenser # I97 . 10 

W508964 Clip for mounting Horizontal Hold or Width coil .04 

W505101 Clip for mounting sound take-off transformer  .05 
W507339 Clip for mounting video converter plate, 1st 

video IF., 2nd video IF., 3rd video IF., 
or 4.5 Mc, trap coil  .10 

W520428 Connector for H.V. terminal ( includes cap and 
lead)   1.00 

W509688 Ion trop   .85 

W508617 Nut for retaining focus coil'  .12 
W508962 Nut on end of Horizontal Hold control slug  . 10 
W500966 Plug ( 1 pin) for phono pick•up cable  .10 

W508878 Plug (3 pin) for focus coil leads  .25 

W508515 Plug (8 pin) for yoke cable  .70 
W507699 Power cord assembly ( includes plugs at both 

ends)   1.00 
W509290 Ring-corona shield for 1B3GT/8016 tube  .10 

W520313 Ring, insulating for mounting picture tube  3.50 

W507422 Rubber sleeve between neck of picture tube and 
focus coil   .30 

W507793 Rubber spacer support between flared neck of 
picture tube and yoke bracket  .15 

W18796 Screw-#. 10 x 1"; mounts TV chassis  .02 

W162353 Shield for 3rd I.F. coil and crystal detector  .30 
W162138 Shield-H.V. supply (front section)  2.70 

W508088 Shield-H.V. supply (rear section)  2.10 
W520534 Shield-tube; miniature for 616 tube  .13 
W520519 Shield-tube; miniature for 6BQ7 or 68Z7 tube .20 

W520429 Sleeve, insulating for picture tube ( includes 
H.V. contact)   3.00 

W509062 Slug core for converter plate coil  . 12 

W507357 Slug core for 1st, 2nd or 3rd video I.F. coil 
or 4.5 Mc, trap coil  

W508963 Slug core for Horizontal Hold coil  

W507429 Slug core for Width coil  
W509761 Socket and cable assembly for picture tube  
W520571 Socket and mounting bracket for TV channel lite 
W162259 Socket assembly for 1B3GT 8016 tube ( includes 

mounting frame)   
W160039 Socket-( 1 pin) for Phono, pick-up cable  
W508879 Socket-(3 pin) for focus coil leads  

W508419 Socket-(8 pin) for yoke cable  
W507932 Socket-male, power cord interlock  

W507364 Socket-miniature (7 pin)  
W507987 Socket-miniature for 6J6 tube (includes base 

for mounting shield)   

W508044 Socket-miniature (9 pin)  
W509507 Socket-miniature (9 pin) (for 12AU7 tube)  
W520521 Socket-miniature (9 pin) for 613Q7 or 6BZ7 tube 

(includes base for mounting shield)  

W508703 Socket-octal   
W506469 Socket-octal (for 6W4 tube)  
W509320 Spring-tension for focus coil mounting  

W520444 Strap, anchor for picture tube  
W520623 Strap, tube retaining  

W520443 Support for tuner shaft ( plastic)  

W162163 Terminal strip for TV antenna connection  

W170195 Wing nut-#8-32; for mounting yoke and focus 
coil   

W170817 Wing screw-# 10-24; for height adj. of yoke 
and focus coil  

W170741 Wing screw-#10.32; for mounting or forward 
adj. of yoke  

.25 

.20 

.13 

.60 
1.05 
.35 

1.20 
.12 

.35 

.70 

.25 

.24 

.45 

.35 

.25 

.50 

.15 

.18 

.10 

.65 

.50 

.04 

.22 

.10 

.05 

.10 

*-This part is not supplied as a Service replacement item. 

© John le Rider 
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No. 

121-17 

122-20 

123-20 

122-20A 

123-20A 

2101 

2101A 

Description 

17" Table Model Receiver Mahogany cabinet 

20" Table Model Receiver Mahogany Cabinet 

20" Console TV Receiver Mahogany Veneer Cab. 

20" Table Model TV same as 122-20 with Meteor name 

20" Console TV same as 123-20 with Meteor name 

14" Table Model TV Gum Faced Mah. Cab. 

14" Table Model TV same as 2101 except for knobs & escutcheon 

SPECIFICATIONS 

Power Supply - 105 to 125 Volts - 60 Cycle AC 

Power Consumption - 200 Watts 

Power Output (Audio) - 2 Watts (Undistorted) 

Input Impedance - 300 Ohms 

Speaker - Voice Coil - 3.2 Ohms 

Vertical Scanning Frequency - 60 Cycles Per Second 

FREQUENCY CHART 

Sound IF - 21.6 MC Picture IF - 26.1 MC 

Channel 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

1. 636 
2. 6BC5 
3. 6AU6 
4. 6AU6 
5. 6CB6 
6. 6CB6 
7. IN60 
8. 6AC7 
9. 6AU6 

10. 6AL5 
11. 6V6 

Frequency 

54-60 
60-66 
66-72 
76-82 
82-88 
174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

Picture 
Frequency 

55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

TUBE COMPLEMENT 

RF Oscillator & Mixer 
RF Amplifier 
1st Video IF Amplifier 
2nd Video IF Amplifier 
3rd Video IF Amplifier 
4th Video IF Amplifier 
Video Detector 
Video Amplifier 
Audio IF Amplifier 
Ratio Detector 
Audio Output 

12. 6AV6 
13. 12AU7 
14. 6AL5 
15. 6SN7GT 
16. 6SN7GTA 
17. 6SN7GT 
18. 6BG6 
19. 6W4 
20. IB3 

Sound 
Frequency 

59.75 
65.75 
71.75 
81.7 
87.75 

179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

Chassis No. 

647.021 

647.022 

647.022 

647.022 

647.022 

647.023 

647.023 

RF Osc. 
Frequency 

81.35 
87.35 
93.35 
103.35 
109.35 
201.35 
207.35 
213.35 
219.35 
225.35 
231.35 
237.35 

Audio Amplifier 
Sync. Amplifier & Sync. Clipper 
Horizontal Phase Detector 
Vert. Osc. & Sync. Splitter 
Vertical Output 
Horizontal Oscillator & Discharge 
Horizontal Output 
Horizontal Damper 
High Voltage Rectifier 

INDOOR ANTENNA 

Silvertone indoor antennas have a length of cable or transmission line attached to the base. This line 
ends with two terminal lugs. Connect these legs to the terminals after disconnecting the Built- In An-
tenna. In using the Silvertone Indoor Antenna No. 6738, lower the aerial arms to a wide "V" or hori-
zontal position as shown in Fig. 2. Extend arms fully -- pull out all the way -- for reception on 
Television Channels Numbers 1 to 4. Shorten arms approximately 7 inches for best reception on 
Television Channels 5 and 6. Shorten arms -- push in all the way -- for Television Channels Numbers 
7 to 13. 

The antenna will work best when the arms are placed broadside toward the Television Transmitting 
Station. However, the antenna should be rotated and the reception observed for best results. In check-
ing the antenna, keep hands away from the metal part of the antenna. It is desirable to keep the antenna 
above the floor and provision is made on the base for hanging to the wall, if that position is favorable 
to reception. It may be necessary to try different positions of the antenna until the most satisfactory 
results are obtained. A little experience will determine the best location, length and position of the 
antenna for each channel. 

OUTDOOR ANTENNA: 

In certain cases improved reception can be obtained by the use of an outdoor television antenna such as 
No. 6724, "piggy- back" straight dipole; 6713, single conical; 6714, stacked conical; 6715, 

folded in- line; 6716, stacked in- line. This will be true when: 

1. Improved reception is desired on stations with signals of insufficient power and more than 15 miles 
distant from your home. 

2. Your home is in a particularly bad location for television reception, that is, near heavy automobile 
traffic, in a valley surrounded by hills or tall buildings, etc. 

3. Your receiver is operating inside a building with steel frame construction, which diverts television 
signals, or in a basement location below street level. 

BRIEF CIRCUIT ANALYSIS: 

This receiver uses the Inter- carrier sound system. In this system the R. F. section of the receiver 
receives both the picture and sound carriers which are converted by the Mixer and then fed into the 
I. F. No separation takes place until after the video amplifier. At this point the sound component of 
the dual signal is picked off by the 4.5 MC transformer and fed through the audio I. F. amplifier, ratio 
detector, audio amplifier and the audio output stage. The picture I. F. frequency is 26.1 MC and the 
sound I. F. is 21. 6 MC. 

VIDEO AMPLIFIER:  

A 6AC7 is used in this section of the receiver. The output of the detector is fed to the grid of the 6AC7 
and ultimately taken off the plate of the tube. It is at this point the three basic components of the re-
ceived signal are separated and fed to their respective circuits. The picture intelligence is fed to the 
cathode of the picture tube, and the synchronization pulses to the grid of the 1st sync amplifier. At 
this point the 4.5 MC sound carrier is also taken off. 

SOUND SYSTEM: 

The carrier is taken off the plate of the video amplifier by a 4. 5MC take-off coil and fed thru audio I. F. 
amplifier to the ratio detector, and then to the sound amplifier, audio output and speaker. 

SWEEP SYSTEM - VERTICAL: 

One triode section of a 6SN7 serves as the vertical oscillator. The vertical sweep amplifier is also a 
6SN7. The plate circuit of the vertical sweep amplifier is transformer coupled to the vertical windings 
of the deflection yoke. 
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CHASSIS 647.021_022..023 
••• 

SWEEP SYSTEM - HORIZONTAL: 

The horizontal system is cathode coupled sine wave multivibrator combination, using one-half of a 6SN7 
as a horizontal osc. and the other triode section as a discharge tube. 

A. G. C. :  

This receiver uses an A.G.C. circuit operating on the first two I r. stages and the R. F. amplifier which 
proves quite effective. 

HIGH VOLTAGE POWER SUPPLY: 

This receiver used the " fly- back" type of high voltage power supply. The horizontal output tube is a 
6BG6 with a 1B3 as a rectifier. 

LOW VOLTAGE POWER SUPPLY: 

The low voltage power supply is conventional, consisting of a center tapped power transformer used in 
conjunction with a 5U4 full wave rectifier. After power dissipations for filtering, approximately 360 
volts are available for application to the deflection circuits. It is interesting to note that the I. F. - R. F. 
portions and the sound-audio portions of the receiver are in series across 360 volt supply, 220 volts 
being used for sound supply and the remaining 140 volts for I. F. and R. F. supply, supply potential. 
See Fig. 1. 

• 

CONTROL FUNCTIONS - FRONT PANEL CONTROLS: 

On-Off-Sound: 

The volume control is an audio control only and has no effect on the picture. It is connected in the grid 
circuit of the audio amplifier. The power on and off switch is combined with the volume control. 

Picture: 

The contrast control is virtually a tone control for the picture. When set too low, it will give a weak, 
washy picture and when set too high, it will produce a stark black and white picture. 

Vertical. 

The vertical hold control should be adjusted in the event of picture roll. Slight readjustment will cause 
the picture to lock vertically. 

Horizontal: 

The horizontal hold control should be set in the center of its range. The control will be used only if the 
picture should resolve into a series of heavy, oblique black and white lines. A slight readjustment of 
the control will then cause the picture to correct itself. 

Station Selector: 

The inner knob will activate the fine tuning control, which is a corrector for the R. F. oscillator. The 
(outer) indicator knob of this control will operate the station selector. 

RECEIVER REAR CHASSIS CONTROLS: 

Brightness: 

This control operates by varying the D. C. potential on the cathode of the kinescope. 

Vertical Size or Height: 

This control is a variable resistor operating in the plate circuit of the vertical sweep oscillator. Since 
changes in height will affect picture linearity, this height control must be adjusted in conjunction with 
the vertical linearity control. 

Note: The height control will affect mainly the bottom half of the picture, and the vertical linearity con-
trol will affect mainly the top portion of the picture. 

Vertical Linearity Control: 

This is a variable resistor control in the , athode of the vertical sweep amplifier. This control is to be 
adjusted as height control is adjusted. 

RECEIVER REAR CHASSIS CONTROLS: 

P. M. Focus Coil Adjustment:  

This receiver uses a permanent magnet type focus unit. This unit provides an easy method for both 
focusing and centering adjustments. The unit is spring mounted for ease of positioning. A brass, screw 
driver slotted rod, is located to the right of the CR tube socket at the rear of the set, and may be ad-
justed for best focus. If the focusing ring (outer ring) is drawn completely to the rear and a focus is 
approached, but not obtained, the entire assembly should be moved to the rear. This may be accom-
plished by loosening all three wing nuts on the spring mounted assembly. Conversely, if focus is ap-
proached with the focus ring completely forward, tighten the three wing nuts. The raster may be 
centered by movement of the positioning ring (inside the focusing ring) with the "Wobble Stick" which is 
taped to an electrolytic condenser on the top of the chassis. 

Horizontal Size: 

The horizontal size adjustment should be attempted only when it is possible to receive a test pattern. 

Horizontal Linearity: 

The horizontal linearity control is adjusted to give best linearity between the left and right wedges of the 
test pattern consistant with good width. 

Check of AFC Control: 

The AFC control is located on the rear portion of the chassis under the yoke riser bracket. Set the 
horizontal hold control midway of its range. Tune in a station, then adjust the AFC coil until the pic-
ture is " locked in" on the screen. 

If at a later time, the horizontal size controls are changed it may be necessary to repeat the above. 

Height, Width, Linearity Alignment: 

To adjust the overall size and linearity of the picture it is mandatory that a test pattern transmitted from 
a local station be used. Linearity adjustments, particularly, cannot be made accurately on moving trans-
missions. In an area where more than one station is being received, the pictures transmitted from dif-
ferent stations will vary slightly in size. The smallest transmitted picture should be made to fill the 
mask opening. 

1. The horizontal hold control should be set at the center of its range and the AF coil adjusted until the 
picture locks in. 

2. The horizontal linearity coil should be adjusted until the left and right wedges of the test pattern are 
as nearly equal as possible consistant with good width. 

• 
3. If the center of the picture is compressed horizontally or if a white line is evident on the left side, 

adjust the horizontal drive trimmer. 

4. The height and vertical linearly controls should now be adjusted for a linear picture that will fill the 
mask vertically. The focus adjustment should also be checked for maximum definition of lines in 
the vertical wedge of the test pattern. 

Deflection Yoke Adjustment: 

The deflection yoke should be placed in position closest to the "bell" of the picture tube, as far forward 
as possible. The yoke riser mounting should also be as far forward as possible. 

If the lines of the raster are not horizontal or squared with the picture mask, loosen the deflection yoke 
adjusting screw and rotate yoke until this condition is remedied. Tighten yoke adjustment screw. 

©John F. Rider 



INSTALLATION 

BUILT-IN ANTENNA-- This receiver is equipped 
with a built-in antenna which should provide fa-
vorable reception of television signals within the 
primary service area, and where local interfer-
ences are not excessive. Do not locate the re-
ceiver near a large metal surface such as a radiator 
or metal partition, or a serious reduction of signal 

will result. 

RECEIVER INSTALLATION -- The receiver was 
shipped from the factory with all components pre-
adjusted for normal operation. However, if in 

checking receiver performance, it becomes evident 
that one or more of the installation controls are 
out of adjustment, due to handling, it is necessary 
to re-adjust the affected controls. A complete 
adjustment of installation controls is outlined in 
the step by step procedure which follows. It will 

be noted that adjustment of some of the controls 
will interact on one or more of the others. These 
controls should be adjusted alternately, and in 
the given sequence of the procedure. Power should 
never be applied to the receiver for any great 
length of time, prior to the installation, without 
checking the ion trap adjustment for best screen 

illumination. 

SEQUENCE OF ADJUSTMENTS  

Ion Trap Adjustment 

1. Remove the cabinet back cover. (In some cases, 
this will open circuit the A. C. interlock, and 
another line cord with appropriate fittings must 
be used temporarily until the necessary adjust-
ments have been completed). With power ap-
plied to the receiver, and after allowing adequate 

warm-up time, set the brightness control in the 
center of its range and rotate the ion trap, or 

beam bender magnet, until light appears on the 
screen. After initial screen illumination is 
obtained, move the magnet forward or back - 
ward, and further rotate it to obtain the brightest 
raster. If two positions are noted which seem 
to give equal screen brightness, the setting 
closest to the picture tube base should be used. 
This is the only setting of the ion trap that is 
correct. NEVER ATTEMPT TO COMPEN-
SATE FOR NECK SHADOWS OR FOCUS WITH 
THE ION TRAP OR BEAM BENDER ADJUST-
MENT, IF BY SUCH ADJUSTMENT THE 
SCREEN BRIGHTNESS IS DECREASED. 

Horizontal Drive Adjustment  

2 Check the horizontal drive setting by turning 

the drive trimmer several turns counter- clock-
wise until one or more vertical white lines are 
observed on the left side of the screen. Then, 
turn the trimmer just far enough clockwise to 
eliminate these "drive lines". 

In the event that no drive lines are observed on 
the picture tube face, leave the trimmer set to 

AND ADJUSTMENT 

the position of minimum capacity consistent with 
sufficient trimmer screw pressure andgood hori-
zontal linearity. 

Vertical Sweep Adjustments  

3. Adjust the vertical size and the vertical linearity 
controls on the rear of the chassis for correct 
height and best vertical linearity. Do not at-
tempt this adjustment unless a test pattern is 
available. 

Width Adjustment  

4. Check the width coil for proper setting, and 
correct if necessary. 

Caution 

5. Re-Adjust the beam bender or ion trap if neces-

sary. 

GENERAL CIRCUIT DESCRIPTION 

THE LOW VOLTAGE POWER SUPPLY is con-
ventional, consisting of a center tapped power 
transformer used in conjunction with a 5U4 full 
wave rectifier. This supply provides a filtered 
output of approximately 360 volts for application 
to the sweep or deflection circuits. It is interest-
ing to note that the I. F. - R. F. portions and the 

sound-audio portions of the receiver are in series 
across the 360 volt supply. This arrangement pro-
vides 220 volts for application to the sound and 
audio circuits, and the remaining 140 volts is 
available for I. F. - R. F. supply potential. The 
audio power amplifier tube (6V6) is also used as 
a series voltage regulator. Its grid is returned 
to a high impedance voltage divider, tapped at 
approximately 130 volts,while its cathode iswired 

directly to the 140 volt line. Any change in the 
140 volt drain due to A. G. C. fluctuations thus 
changes the grid to cathode voltage of the 6V6 
almost instantaneously, and the resulting cathode 
current change in this tube acts to maintain the 
140 volt supply substantially constant. It should, 
therefore, become apparent that if the 140 volt 
supply measures considerably higher than 140 

volts, a short exists across the sound-audio cir-
cuits. If this voltage is considerably lower than 
the nominal 140 volts, and the 390 ohm resistor 
(R80) in the plate supply circuit of the 6V6 is ob-
served to overheat, a short exists across the 140 
volt supply. If the 140 volt supply is measured 
considerably lower than its nominal value, and the 
390 ohm resistor does not overheat, an open cir-
cuit is indicated in the 200 volt sound-audio portion 
of the receiver. (See Diagram.) 

L.V.Power 
Supply 

Sweep 
Circuits 

Soured & 

Audio 220 

Circuits V° 11;3 

iy360 
  olts 

I.F.-11.F 

Circuits 
VoltS 

SYNC CLIPPER - AMPLIFIER-- Half of a 12AU7 
dual triode is used as the sync separator or sync 
clipper. This tube is biased approximately to cut-
off at the pedestal level, and therefore, will con-
duct only on positive going sync pulses. The grid 
of this tube, by means of RC time constants, is 
rendered relatively immune to noise pulses of 
either long or short duration. The output of this 
triode is coupled to the cathode of the second triode 
section. The output of this section can never 
exceed the plate voltage, approximately 30 volts. 
Thus additional sync clipping is obtained. 

Sets employing a vertical blocking oscillator, will 
be found to contain a 6AL5 horizontal phase de-
tector, while those using a vertical multivibrator 
will have a 12AX7 phase detector. A brief outline 
of the operation of both circuits will be described 
below. The wiring diagrams and wave forms of 
both systems are included in this manual. 

12AX7 HORIZONTAL PHASE DETECTOR -- The 
clipped, negative going horizontal sync pulses 
from the plate of the 12AU7 are coupled by C53 
to the cathode of one section of a 12AX7 phase 
detector. In the absence of a signal this triode 
is held at approximately XXXX bias by virtue to its 
cathode. The negative going sync pulses cause 
this tube to draw grid current, which will vary 
with changes in plate voltage. Thus, the horizontal 
reference sawtooth which is applied to this triode 
plate (25 to 30 volts peak to peak amplitude is 
compared as to phase and frequency with the in-
coming sync pulses. The Changing grid current 
of the tube acts to correct the firing time of the 
horizontal oscillator, due to the D. C. connection 
between the grids of the two tubes. 

6AL5 HORIZONTAL PHASE DETECTOR -- The 
clipped sync pulses are coupled to the grid of one 
section of the 6SN7vert. osc. This triode provides 
amplification of the vertical sync pulses, and 
serves as a phase splitter for the horizontal pulses. 
The output of this phase inverter provides pulses 
of equal amplitude and 180 phase dêfference, which 
are applied to the 6AL5 phase detector for phase 
and frequency comparison with sawtooth pulses 
from the horizontal deflection system. Any dif-
ference in phase or frequency results in the pro-

duction of a small correction bias which is applied 
to the horizontal oscillator, thus, maintaining 
correct horizontal frequency. 

ALIGNMENT PROCEDURE  

Necessary Equipment: 
Television Sweep Generator 
Marker Frequency Generator 
Vacuum Tube Voltmeter 
4.5MC Crystal Generator, or equivalent, 
Oscilloscope 

SOUND I. F. ALIGNMENT 

1. Connect 4.5MC generator to the grid of the video 
amplifier tube. Low signal level is important 
here. Metering may be accomplished at the 
sound take-off point of the ratio detector (at the 
juncture of R-155 and C-160) with the meter 
ground connected to pin eight of the 6V6. 

2.. Adjust the slug of L-18 (sound take-off coil)for 
maximum negative meter indication. Attenuate 
the output of the generator so that not more 

than five volts is measured on the meter, as 
the alignment progresses. 

3. Adjust the top slug of T-5 ( ratio det. primary) 
for the maximum negative reading. 

4. Move the meter ground to the juncture of R-156 
and R-157 (6800 ohm resistors) in the sound 
detector circuit, and adjust the bottom slug of 
T-5 (Ratio Det. ) for zero voltage. The other 
meter lead remains connectemi as in Step 1. No 
4. 5MC trap adjustment is necessary. The trap 
consists of a coil L-17 which is self- resonant 
at 4.5MC 

VIDEO I. F. ALIGNMENT -- The I. F. amplifier 
contains five tuned circuits, no traps being neces-
sary. The video carrier is passed through the 
I. F. at a freq. of 26.1 MC, and the sound carrier 
at 21.6 MC. Extreme care must be taken in align-
ment to assure that the sound carrier is attenuated 
substantially below the level of the video carrier. 
This is necessary to assure that the slight AM 
modulation on the sound carrier due to picture 
modulation, will be sufficiently low to be removed 
by the detector, and not produce spurious phase 
modulation of the sound I. F. 

A band width of 3.4 MC (6DB. Down) with a stage 
gain of from 12 to 15 times is attained. Earlier 
sets employed a staggered quintuple, which re-
sulted in a different order of stagger of the I. F. 
coils. (See peaking frequencies below.) These 
sets may be identified by the values of the grid 
load resistors on the last two I. F. amplifier tubes, 
(R-109 and R-113) 6800 ohms. In the later sets, 
employing a staggered triple followed by a stag-
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gered double, the third I. F. grid resistor, R-109, 
is 10,000 ohms, while the fourth, R-113, remains 
6800. Another difference which will serve to help 
identify the quintuple stagger, lies in the wiring of 
the A. G. C. to the second I. F. amplifier. In the 
staggered quintuple alignment, the grid return of 
this tube is wiredd'irectly to the . 1 mfd. AGC filter 
capacitor (C-106). In the staggered triple- stag-
gered double alignment, a 470 ohm resistor (R-106) 
and a . 005 mfd. capacitor (C-105)have been added 
as additional A. G. C. decoupling. 

PEAKING FREQUENCIES - 

Peak at 
Quintuple 

L-10 25.9MC 
L-11 25.6MC 
L-12 23.1MC 
L-13 22.9MC 
L-14 24.4MC 

Triple-Double 
25.8MC 
24.4MC 
22.8MC 
23.2MC 
25.4MC 

An I. F. alignment signal is best introduced to the 
chassis by means of a suitable cup, or tube shield 
floated over the mixer tube to capacity couple the 
signal to the plate circuit. It may be necessary 
to disable the local oscillator* to prevent R.F. 
harmonics from distorting the trace on the scope 
screen. The oscilloscope is connected 4- the grid 
of the video amplifier, through a 1Gt "i ohm 
isolating resistor. Metering is done on A.G.C. 
line, keeping the input attenuated to produce no 
more than a negative 1 volt reading. The resulting 

5ce 

5% 

22 . 7MC 

21 . 6MC 

26.1MC 

overall response should coincide with the curve 
shown above. 

*A dummy 6J6 may be substituted for the mixer 
tube with the #1 pin removed, to facilitate align-
ment. 

R. F. ALIGNMENT 
The R. F. tuner in the receiver has been pre— 
aligned by the manufacturer and adjustment in the 
field is not recommended. It may be necessary 
on occasional sets, however, to reset the local 
oscillator tuning slug. This may be accomplished 
without test equipment, if it is possible to receive 
a signal of good quality, and if the I. F. and R. F. 
portions of the set are functioning correctly. 
Simply set the fine tuning in the center of its range 
and adjust the oscillator slug for best picture de-
tail. The oscillator adjustment is recessed in a 
hole in the tuner front, directly to the right of the 

tuner shaft. This adjustment must be checked on 
each channel to be received. It is important that a 

non-metalic alignment screwdriver be used to 
prevent de- tuning when the adjustment is com-
pleted and the screwdriver withdrawn. On sets 
using a wooden front panel, a small hole is pro-
vided under the flanged tuner knob, which will 
accommodate this alignment tool, and make pos-
sible re- setting the osc. slug without removing 
the set from its cabinet. If a signal of sufficient 
strength is not available, oscillator adjustment 
may be made with the sweep generator connected 
as for I. F. alignment, and the video R. F. carrier 
frequency applied to the antenna terminals of the 
receiver from an accurately calibrated signal 
generator. With the hook-up outlined above, a pip, 
or marker indicating the video carrier for the 
particular channelbeing set will appear on the I.F. 
response curve. This pip will ride up and down 
on the curve when the fine tubing control is moved, 
and the oscillator is correctly set when the pip is 
passing through the point on the curve marked 26.1, 
with the fine tuning at the center of its rotation. 

S — Centering Springs 
P — Ion Trap 
F — Focus Coil 
Y — Yoke 

VERT SIZE VERT HORIZ LINEARITY DRIVE 

Y 

HORIZ . WIDTH 
HORIZ LINEARITY 

R.F. AMP 

MIXER 

R.F. OSC. 

VANT. 

2nd. I.F. 
BLOCK DIAGRAM 

4th. 

3 rd. 

VIDEO L_ 
DE7. 

PHAbE 
SPLITTER 
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TROUBLE SHOOTING 
DEFECTS OF THE I. F. AND R. F. CIRCUITS 3. 

4 
A. NO PICTURE, NO SOUND, RASTER NORMAL 5 

1. Check tuner, and all I.F. and R.F. Tubes. 
2. Check crystal detector. 
3. Check video amplifier tube V-30 and 

circuit. B. 

B. SNOW IN THE PICTURE 
1. Open or shorted antenna input circuit. 
2. Defective antenna installation or trans-

mission line. 
3. Antenna orientation. 

C. LACK OF PICTURE DETAIL (FOCUS 
SATISFACTORY) 

1. Misalignment of I. F. 
2. Misalignment of R. F. 
3. Mismatch of antenna input impedances at 

antenna input terminals. 

C. 

D. 

D. SOUND BARS IN THE PICTURE 
1. Check fine tuning setting. 
2. Microphonic I. F. R. F. or video amplifier 

tubes. A. 
3. C-84 open. 

DEFECTS OF THE VIDEO AMPLIFIER 

A. NO PICTURE, SOUND AND RASTER SATIS-
FACTORY 

1. Open capacitor C-133 -- L-17 open. 
2. Picture tube defective. 

B. LACK OF PICTURE DETAIL ( FOCUS 
SATISFACTORY) 

1. Open or shorted peaking coils L-15 or 
L-16. 

DEFECTS OF SYNC SECTION 

A. NO VERTICAL SYNC, OR WEAK VERTICAL 
SYNC (HORIZONTAL SYNC SATISFACTORY 

1. Check integrator network. 
2. Check capacitor C-10 for leakage. 

B. WEAK OR NO HORIZONTAL OR VERTICAL 
SYNC 

1. Check V-9. 
2. Open capacitor C-50 or C-52. 

3. Improper B/ on tube V-9. 

C. WEAK OR NO HORIZONTAL SYNC (VERT-
CAL SYNC SATISFACTORY) 

1. Check V-9 and V-10. 
2. Check horizontal osc. coil L-3 for short. 
3. Check capacitors C-54, C-30 for short. 
4. Check capacitor C-53 for open circuit. 

5. Check value of R-60 and C-54. Check con-
tinuity of reference pulse winding on the 
horizontal output transformer. 

DEFECTS OF  VERTICAL SWEEP 

A. NO VERTICAL DEFLECTION 
1. Open vertical yoke winding. 
2. Open vertical output transformer. 

B. 

C. 

D. 

E. 

A. 

B. 

Open height or linearity control. 
. Check V-2 and V-3. 
. Open or shorted vertical oscillator trans-

former. 
6. Shorter Capacitor C- 15B. (Resistor R-20 

will overheat) 

INSUFFICIENT HEIGHT 
1. High resistance of R-20 or R-15. 
2. Incorrect voltage on V-2 or V-3. 
3. Open C- 15A. 
4. Shorted turns on yoke or vertical output 

trans. 
5. Defective V-2 or V-3. 

POOR VERTICAL LINEARITY 
1. Defective V-2 or V-3. 
2. Shorted capacitor C- 15A. 
3. Inadequate drive voltage from V-2. 

FOLDOVER AT BOTTOM OF PICTURE 
1. C-14 leaky. 
2. V-3 defective. 
3. R-17 off value. 

DEFECTS OF THE HORIZONTAL SWEEP 

INSUFFICIENT SWEEP WIDTH 

43.. WShiodrthtecdotiulrpnasr(tocifaornlyititeh.f:ccotiil;e, 

1. Low El/ boost voltage. 
2. Defective V-5 or V-6. 

check for 
broken off slug. 

TOO GREAT A SWEEP WIDTH 
1. Open width coil. 
2. Low picture tube anode voltage. 

DEFECTS OF THE HORIZONTAL SWEEP 

POOR HORIZONTAL LINEARITY 
1. Check capacitors C-40, C-39 and C-36. 
2. Check horizontal drive adjustment. 

KEYSTONE RASTER 
1. Deflection yoke. 

HALF SPEED OSCILLATION OF THE 
HORIZONTAL OSCILLATOR 

1. Check V-10 and V-4. 
2. Resistor R-31, R-32 or R-33 off value, 

capacitor C-31 off value. 
3. Horizontal ose. coil shorted turns. 

DEFECTS OF THE AUDIO SYSTEM  

NO SOUND, PICTURE NORMAL 
1. This indicates a defect in the circuits of 

V-40, V-41, V-10, V-11, or the speaker. 
2. Misalignment of L-18 or T-5 will cause 

weak sound to be received. 
3. Check for shorted capacitors C-80, or C-83. 

SYNC BUZZ 
1. Check A. G. C. and all I. F. - R. F. Tubes. 
2. Check alignment of L-18 and T-5. 
3. Check ground connection of picture tube 

aquadag. 
4. Check germanium diode by substitution. 
5. Shorted cathode bypass on last IF stage. 
6. Check IF alignment. 

PRODUCTION CHANGES • 

1. Resistor R-59 was changed from 1 meg. to 680 K and capacitor C-53 was changed from 430 mmf. to 
prevent " S" distortion. 

2. Capacitor C-11 was added to prevent vertical jitter. 

3. Resistor R-15 was changed to 820 K and capacitor C-13 was changed to . 1 mfd. to extend the range 
of the vertical size control. 

4. Capacitor C-16 was changed from 3900 mmf. to 5000 mmf. to increase bass response. 

DC RESISTANCE MEASUREMENTS 

Horizontal Oscillator Coil 

Vert. Blocking Osc. Trans. 

Horiz. Output Trans. 

Vertical Output Trans. 

Deflection Yoke Horiz. 

Deflection Yoke Vertical 

Audio Output Trans. 

Yellow Dot Peaking Coil 

Green Dot Peaking Coil 

4.5 MC Self Resonant Trap 

Sound Take-Off Coil 

Ratio Detector 4 ohms 

Horiz. Size Coil 

DC RESISTANCE  

Primary  

58 or 95 ohms 

230 ohms 

Secondary  

1000 ohms 

450 ohms #1-12.5 ohm tapped 
tapped at 80 ohms @ . 5 ohms & 3 ohms 

#2--.1 ohms 
#3-- 2 ohms 

560 ohms 

17 ohms 

68 ohms 

295 ohms 

7 ohms 

18 ohms 

9 ohms 

2 ohms 

4 ohms 

.4 ohms 

6 ohms 

.4 ohms 

. 2 ohms 

Notes 

Secondary Impedance 3.5 ohms 
Primary Impedance 5200 ohms 

120 Microhenries approx. 

300 Microhenries approx. 
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NO SIGNAL VOLTAGE - MEASUREMENTS 

1. Where Readings May Vary According To Control Settings, Min. And Max. Readings Are Given. 

2. Measurements Are From Socket Pin To Chassis, Unless Otherwise Stated. 

3. All Measurements Taken With Line Voltage Maintained At 117 A. C. 

Symbol Type Application Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

V-20 6BK7 or R. F. Amp. Voltages May Vary According To Type Tuner Used 
6CB6 

V-21 6J6 Converter Voltages May Vary According To Type Tuner Used 
V-22 6AU6 1st. I. F. Amp. -.1 0 0 6.3AC +140 +140 +.75 

V-23 6AU6 2nd I. F. Amp. -.1 0 00 6.3AC +140 +140 +.75 

V-24 6CB6 3rd I. F. Amp. 0 +2.2 0 6.3AC +140 +140 0 

V-25 6CB6 4th I. F. Amp. 0 +2.5 0 6.3AC +140 +140 0 

V-30 6AC7 or Video Amp. Shell 0 +2 to + 12 0 to +8 +2 to + 12 +140 6.3AC +190 

6AG7 
V-40 *6AU6 Sound I. F. Amp. +7 +7.5 0 0 +220 +55 +7.5 

V-41 6AL5 Ratio Detector -.5 -.5 6.3AC 0 0 NC +1 

V-9 12AU7 Sync. Amp. - Clipper +18 0 +2.5 6.3AC 6.3AC 100 -.5 0 0 

#6AL5 Horiz. Phase Det. +9 to + 15 -10 6.3AC 0 0 NC 0 

V-10 12AX7 Horiz. Phase Det. +110 -1 0 6.3AC 6.3AC +9 +2 +3 0 

1st Audio 
V-4 6SN7 Horiz. Osc. +1.6 +330 +12 -8 to - 13 +120 +12 0 6.3AC 

V-5 6BG6 Horiz. Oui. NC 0 0 NC -10 to - 20 NC 6.3AC +280 Cap 
Do Not Measure 

V-6 6W4 Damper NC NC +500 to+575 NC +360 NC +140 +140 

#6SN7 Vert. Osc. 8t Syn. Split, +24 +85 +23 -7 to -60 +60 to +200 0 6.3AC 0 

V-2 6SN7 Vert. Multivibrator -20 to - 25 +50 to + 100 +1.5 0 +30 +1.5 6.3AC 0 

V-3 6SN7 Vert. Out. +.2 +390 to +450 0 to +30 +.2 +390 to +450 0 to +30 6.3AC 0 

#6AV6 Audio Amp. -1 0 0 0 0 0 +150 
V-11 *6V6 Audio Out. NC 0 190 200 -4 NC 0 0 
V-1 5U4 L. V. Rect. NC +400 NC 360AC NC 360AC NC +400 
V-7 IB3 H. V. Rect. Do Not Measure 

* Readings Taken From Pin Socket With + 140 As Common Negative Reference. 
*Alternate Sync And Audio Circuit -- See Diagram 

HOW TO ORDER PARTS 

1. Use Correct Order Form. 

2. On the Purchase Order always give the following information: 

(1) PART NUMBER (number printed on the part if different from that shown in this list) and DE-
SCRIPTION for each part ordered. When no part number is assigned, order by description and 

rating. 

(2) SELLING PRICE of part. Indicate if no selling price is given. 

(3) The CHASSIS NUMBER. This is the number found on the metal plate at the rear of the chassis 

REPAIR PARTS LIST 

Part No7 Description 

CC- 15030 
CC-15050 
CC-15100 
CC-15401 
CC- 15681 
CC-15102 
CC- 15202 
CC-15221 
CC-15392 
CC- 15502 
CCXA-10001A 
CLA-10089 
CLA-10027&A 
CLA-10039A 
CLC-10050 
CLC-10068B 
CLC-10089 
CLC-10076 
CLC-10070 

CLC-10075 
CLA-10087A 
CLC-10074&A 
CM- 15390 
CM- 15560 
CM- I5121 
CM- 15521 
CM- 15271 
CM- 15331A 
CM- 15431A 
CM- 153 9285 
CMX- 10002 
CMX-10010A 

CMX-10012 
CPA- 14402B 
CP-16502 
CP-16103 
CP-I6203 
CP-16353 
CP-16503 
CP-12104 

3 uuf 500V 
5 uuf 500V  
10 uuf 500V   
400 uuf 500V  
680 uuf 500V  
1000 uuf 500V   
2000 uuf 500V   
220 mmf 500V   
3900 uuf 500V   
5000 uuf 500V   
500 uuf 20 KV   
20 - 450V _ 
4uf 50V Pigtail   
40-40-40- uf 450V rani • 
20-450V 100-20V . . • 
50/50/10 uf 5/350/250V. • 
10- 10-uf 450V can . 
40-40 450V   
20 uf 450V tg 100 uf 20V 

can   
40-20-40 450V   
50 uf 350V strap  
40-10 350-250V 
39 uuf 500V   
56 uuf 500V   
120 uuf 500V  
220 uuf 500V  
270 uuf 500V  
330 uuf 500V 10%  
439 uuf 500V 10%  
3900 uuf 500V eti silver. 
Ceramic Disc   
Cond. Mica 10 uuf 1500V 

10%   
Integrator Network. . . 
.004 mfd 400V . . . 
.005 uf 600V  
.001 uf 600V  
.02 uf 600V   
.035 uf 600V  
.05 uf 600V   
0.1 mfd 200V   

Selling 
Price 
Each 

$0  34 
26 
.26 
.26 
.26 
.26 
.26 
.26 

1.03 
1.03 
.28 

2.05 
1.28 
4.58 
3.50 
3.82 
2.57 
3.47 

2.82 
4.26 
2.74 
3  50 
.26 
.34 
.26 
26 
.34 

1.03 
.26 

1.62 
.26 

.34 
1.28 
.26 
.26 
.43 
.26 
.43 
.43 
.34 

Part No. 

- - • --
Description 

t CP-16104 

CP-16254 
CTA- 10005 

FA- 10001 
FA- 10002 
FCB- 10004 
FCB- 10005 
GD-10000 
ITA-100028z3 
I LGA-10014 
LGA-10015 

Price 
Each 

0.1 uf 600V 
} 0.25 uf 600V  
Cer. base w/ mtg. brkt. 

25-280 uuf trimmer . . 
1/4 amp Pigtail   
5 amp  
P. M. Focus Unit 
P. M. Focus Unit 
Germanium Diode . . . . 
Ion Trap- single magnet .   
120 uh  
300 uh  

LGA-10017AgiBi Horizontal AFC 
LG'%-10019A Filament 15T- E20 . . . . 
LGA-10020A 
LGA-10021A 
' LGA-10025 
LGA-10031 
RC- 30080B 
RC-40680 
RC- 30680 
RC- 30750B 
RC- 40820 
RC-30820 
TC-31000 
RC-31100B 
RC-31800 
RC-3200B 
RC-43900 
RC-34700 
RC-35600 
RC-31001 
RC-31501 
RC-41501 
RC-12201 
RC-42703 
RC-33303 
RC-33303B 
RC-34703 
RC-36803 
RC-31004 
RC-41004 

I 37 uh 
1.5 H 32DC ohm @ 200 ma  
150 uh  
170 uh  
8 ohm 1/2 watt 5% . 
1 68 ohm 1 Watt   
68 ohm 1/2 watt   
75 ohm 1/2 watt 5%. 
82 ohm 1 watt   
82 ohm 1/2 watt   
100 ohm 1/2 watt   
110 ohm 1/2 watt 5`-' 
180 ohm 1/2 watt  
200 ohm 1/2 watt 5% 
390 ohm 1 watt   
I 470 ohm 1/2 watt  
560 ohm 1/2 watt  
1K 1/2 watt   
1.5K 1/2 watt   
1500 ohm 1 watt .  
2.2K 1/2 watt   
270K 1 watt   
330K 1/2 watt   
330K 1/2 watt 5%  
470K 1/2 watt   
680K 1/2 watt   
1 Meg 1/2 watt  
1 Meg 1 watt (alien bradley) 

Part No. Description 
Selling 
Price 
Each 

RC-32701A 
RC-33301 
RC-33301A 
RC-33901 
RC-34701 
RC-35601 
RC- 55601 
RC-36801A 
RC- 56801 
RC-18201A 
RC-31002A 
RC- 51002 
RC- 31202 
RC-31502 
RC-31802 
RC-32202A 
RC -42202 
RC- 52202 
RC-33302 
RC- 43902 
RC-34702 
RC- 54702 
RC-31003 
RC- 31803B 

2.7K 1/2 watt 10% . 
3.3K 1/2 watt   
3.3K 1/2 watt 10% . 
3.9K 1/2 watt   
4.7K 1/2 watt   
5.6K 1/2 watt   
5.6K 2 watt  
.6.8K 1/2 watt 10% . 
6.8K 2 watt  
8.2K 1/2 watt 10% 
10K 1/2 watt 10% 
10K 2 Watt   
12K 1/2 watt   
15K 1/2 watt   
18K 1/2 watt   
22K 1/2 watt 10%  
22K 1 watt  
22K 2 watt   
33K 1/2 watt  
39K 1 watt   
47K 1/2 watt. 
47K 2 watt   
100K 1/2 watt   
180K 1/2 watt 5% 

$0.17 
.17 
.17 
.17 
.17 
.17 
.77 
.17 
.26 
.17 
.17 
.26 
.17 
.17 
.17 
.17 
.17 
.26 
.17 
.17 
.17 
.26 
.17 
.26 

$0  43 
51 

.so 

.34 
26 

6  66 
6  84 
2.57 
1.0? 

51 
51 

1  11 
.26 
28 

_ 

26 
68 

.43 

17 
.28 
17 
17 
17 

.28 
17 

.28 
17 
17 
17 
17 
17 
17 
17 
17 
17 
26 
17 
17 
17 

.17 
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Part No. Description 
Selling 
Price 
Each 

RC-32201 
RC-32203A 
RC-32703 
RC-32204 
RC-34704 
RC-36804 
RC -31204A 
RC-31005 

FtXA-10019 

THC-10000A 
THC - 10002 
THC-10003E 
TOA-10023&C 
TOA-10024 
TO 
TOB-10045D&E 
TOA-10051A 
TOA-10053 
TPC-10018 
TPC-10005A 
TS A-10054 
TSA - 10030B 
TSA-10050B&C 
TDB- 10051&A 
TT A - 10007B&C 
VCA-12120B 
VCA-12120C 
VCA-12121C&D 
VCA-12127B&C 

VCA-12130C 
VCA-12132CD&E 
VCA-12132CD&E 
VCA-12135A 
YDB-10000A 

220K 1/2 watt   
220K 1/2 watt 10% . . 
270K 1/2 watt   
2.2 Meg 1/2 watt. . . 
4.7 Meg 1/2 watt. . . 
6.8 Meg 1/2 watt. . . 
1.2 Meg 1/2 watt 10%. 
10 Meg 1/2 watt . . . 

Resistor, wire wound 200 
ohm lOW Pigtail 
FCB-10004   

H-V Transformer 
H-V Transformer 
H-V Transformer 
Width Control   
Linearity Control 
Output Transformer 
Output Vertical   
Vertical block, osc. trans. 
Width Control   
Power Trans   
Power Transformer 
IF Coil   
IF Coil   
Sound Driver Coil 
Ratio Detector  
ST Tuner   
5K slotted shaft   
5K Slotted Shaft   
2.5 Meg Slotted Shaft. . 
250K SW Dual 750 tapped 

256 front   
100K   
50K  
1.30 Meg   
100K   
Deflection yoke 10.5 MM 

700 Horizontal & 
Vertical Sweep . . . 

.17 

.17 

.17 

.17 

.17 

.17 

.17 

.17 

$0.51 
10.10 
10.10 
9.24 
1.11 
1.03 
1.71 
4.27 
2.62 
1.11 

16.82 
17.52 

94 
77 
. 77 

3.52 
40.10 
1.03 
1.03 
1.03 

3.00 
1.11 
1.11 
1.11 
1.03 

10.05 

DESCRIPTION 

PART NO. PART NO. 

MODEL 
2101 

MODEL 
2101A 

MODEL 
122-20A 

MODEL 
123-20A 

Safety Glass   DWC-10042 DWC- 10042 DWC- 10136 DWC- 10136 
Selling Price . . . $ 4.15 $ 4.15 $ 8.40 $ 8.40 
M. U. Code. . . . B5 B5 B5 B5 

Knob - Fine Tuning   KA-10085 KB- 10104 KB- 10104 KB- 10104 
Selling Price Each . 26 . 77 . 77 . 77 

Knob-Channel Indicator   KA-10128 KB- 10103A KB- 10103A KB- 10103A 
Selling Price Each . 60 . 77 . 77 . 77 

Knob - Picture   KA-10086 KB- 10106 KB- 10106 KB- 10106 
Selling Price Each . 26 . 26 . 26 . 26 

Knob - Volume   KA-10087A KB- 10105 KB- 10105 KB- 10105 
Selling Price Each .. 77 . 77 .77 . 77 

Knob - Vertical & Horizontal Hold . . . KA-10117 KA-10117 KA-10117 KA-10117 
Selling Price Each .17 . 17 . 17 . 17 

Mask   MRD-10138 MRD-10138 MRD-10111 MRD-10111 
Selling Price Each 4.32 4.32 5.45 5.45 
M. U. Code. . . . AO AO B5 B5 

Escutcheon - Knob   NC- 10092 NB- 10074A NB- 10074A NB- 10074A 
Selling Price Each 2.57 . 43 . 43 . 43 

Sears Name Plate - Chassis   NA- 10105 NA- 10105 NA- 10105 NA- 10105 

Speaker  SRC- 10026 SRC- 10026 SRC- 10026 SRC- 10026 
Selling Price Each 3.76 3.76 3.76 3.76 
M. U. Code. . .   A5 A5 A5 A5 

Interlock Line Cord  WPA-10009A WPA-10009A WPA-1009A WPA-10009A 
Selling Price Each 1.28 1.28 1.28 1.28 

Instruction Book Kit  XXA-10654 XXA-10654A XX-10692 XX-10692 

Wood Cabinet  

Selling Price Each 35.40 35.40 36.80 60.60 
M. U. Code. . . . B5 B5 B5 B5 
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FREQUENCY CHART 

No. 1175-21 No. 1182-21 

SPECIFICATIONS 

Power Supply - 105-125 volts, 60 cycle AC 

Power Consumption - 225 watts 

Power Output (Audio) - 2 watts undistorted 

3.5 watts maximum 

Input Impedance - 300 ohms 

(some receivers may have a matching 
network at the antenna terminal strip to 

permit the use of either 72 ohm coaxial 

lead-in or 300 ohm flat twin lead-in.) 

Picture Tube Size - 21" rectangular 

Picture Size - 13-15/16" x 183/8" 

Speaker - 1175-21 5 inch round 
1182-21 & 1189-21 10 inch round 
Permanent Magnet type, 3.2 ohms voice 

coil impedance 

Vertical Scanning Frequency - 60 cycles per second 

Horizontal Scanning Frequency - 15,750 cycles per 

second 

Dimensions - 

1175-21 22" high x 233/4" wide x 191/2" deep 

1182-21 38" high x 263/4" wide x 20" deep 
1189-21 28" high x 25" wide x 191/8" deep 

(depth of tube cup not included) 
Shipping Weight -  1175-21 Approx. 104 lbs. 

1182-21 & 1189-21 Approx. 125 lbs. 

599 

No. 1189.21 

PICTURE SOUND RECEIVER PICTURE SOUND PICTURE IF 
CHANNEL CHANNEL CARRIER CARRIElt OSCILLATOR IF IF less 

NO. FREQUENCY FREQUENCY FREQUENCY FREQUENCY FREQUENCY FREQUENCY SOUND IF 

4 

I; 2 54-60 

3 60-66 

4 66-72 

5 76-82 

6 82-88 

7 174-180 

8 180-186 

9 186-192 

TUBE COMPLEMENT 

1 6BC5 V18 RF Amplifier 

2 6J6 V19 RF Oscillator and Mixer 

3 6CB6 VI 1st Video IF Amplifier 

4 6CB6 V2 2nd Video IF Amplifier 

5 6CB6 V3 3rd Video IF Amplifier 

6 6AL5 V4A Video Detector 

V4B AGC Detector 

7 12AU7 V5 1st and 2nd Video Amplifier 

8 6AU6 V14 4.5 mc Amplifier 

9 6AL5 V15 Ratio Detector 

10 6AT6 V16 1st Audio Amplifier 

11 6K6-GT V17 Audio Output 

12 6SN7-GT V7 Sync Separator 

13 6SR7 V6A Sync Limiter 

V6B Vertical Sweep Oscillator 

14 6S4 V8 Vertical Sweep Amplifier 

15 6SN7-GT V9 Horizontal Sweep Oscillator 
and Sync Guide 

16 6BG6-G V10 Horizontal Sweep Output 

17 6W4-GT V16 Damper 

18 IB3-GT VII High Voltage Rectifier 

19 5U4-G V13 Power Rectifier 

20 21AP4 V20 Picture Tube 

10 

11 

12 

13 

192-198 

198-204 

204-210 

210-216 

PPE TURKIC 

SPEAKER 
CONNEC OR 

AUDI* OU 
SKRIBT 

Cil 

ICE lito 

RESISTOR BOX 

ANT 
BRACKET 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

92.55 

98.55 

104.55 

114.55 

120.55 

212.55 

218.55 

224.55 

230.55 

236.55 

242.55 

248.55 

37.3 

37.3 

37.3 

37.3 

37.3 

37.3 

37.3 

37.3 

37.3 

37.3 

37.3 

37.3 
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4.5 

4.5 
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4.5 
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MODELS 1175-21, Ch. 478.380; 1182-21,1189-21, Ch. 478.381 
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woRtZ CENT. HEIGHT VERT UN, 
CONTROL CONTROL CONTROL 

117V A.0 

FILTER 
CHOKE 

RESISTANCE CHECK CHART 

SCHEMATIC 

LOCATION TUBE FUNCTION TUBE 
PIN NUMBERS 

I 2 3 4 5 6 7 . 8 9 

V 1 1st Vid. I.F. 6CI36 700K 47 o Fil. 10K 10K o 
V 2 2nd Vid. I.F. 6CB6 700K 47 0 Fil. 10K 10K 0 
V 3 3rd Vid. I.F. 6CB6 o 100 o Fil. 10K 10K o 

V 4 

V 5 
Vid.Detector & A.G.C. 

1st & 2nd Vid. Ampl. 
6AL5 

1ZAU7 

o 

12K 

120K 

1 Meg 
Fil, 

5K 
0 

Fil. 

1.1K 

Fil. 13K 

3.9K 

I Meg 47 0 
V 14 4.5 M.C. Ampl. 6AU6 1.5 0 0 Fil. 10K 10K 180 
V 15 Ratio Detector 6AL5 15K 15K 0 Fil. Ia. 0 Inf. 
V 16 1st Audio Ampl. 6AT6 10 Meg 0 o Fil. o o 400x 
V 17 Audio Output 6K6 0 13K 13K 470K Fil. 0 
V 7 Sync. Separator 6SN7 1.2 Meg 27K 0 5 Meg 10K 6.8K Fil. 0 

Sync. Limiter and 
V 6 

Vertical Oscillator 
6SR7 13 1.8 Meg 0 4.7 Meg 4.7 Meg 600K Fil. 0 

V 8 Vertical Amplifier 6S4 3K Fil. o 2.7 Meg 120K 
Hor. Oscillator and 

V 9 
Sync. Guide 6SN7 1.6 Meg 60K 450K 500K 100K 800 Fil. 0 

V 10 Horizontal Output 6BG6 Fil. 950 1 Meg 0 16K 
V 12 Damper 6W4 330K 10K 8K 8K 
V 13 Power Rectifier 5U4 10K 850 850 10K 

Conditions: 

1. Readings may be taken with a VTVM type multimeter, a Simpson 3. Switch oft- line cord disconnected. 

meter or any reliable resistance measuring device. 4. All tubes left in sockets. 

2. Ali controls at " Normal Settinv." Note: Filament resistance too low to Lead. 

VOLTAGE CHECK CHART 

SCHEMATIC 

LOCATION 
TUBE FUNCTION TUBE 

.... 
PIN NUMBERS 

1 2 3 4 5 6 7 8 9 

V 1 1st Vid. I.F. 6CB6 -.5 1 0 6.3 A.G. 110 110 0 
V 2 2nd Vid. I.F. 6CB6 -.5 1 o 6.3 A.C. 110 110 o 
V 3 3rd Vid. I.F. 6CB6 0 1.2 0 6.3 A.C. 110 110 0 
V 4 Vid.Detector & A.G.C. 6AL5 0 -2 6.3 A.C. 0 1.2 
V 5 1st & 2nd Vid. Ampl. 1ZAU7 120* -3.5 3.5* 6.3 A.C. 6.3 A.C. 160 -1* .8 o 
V 14 4.5 M.C. Ampl. 6AU6 (3 o o 6.3 .A.c. 110 110 1.2 
V 15 Ratio Detector 6AL5 .4 1 A.G. 6.3 A.G. O o o 
V 16 1st Audio Ampl. 6AT6 -0.9 o o 6.3 A.G. 0 0 50 
V 17 Audio Output 6K6 o 120 130 -14 6.3 A.C. 0 
V 7 Sync. Separator 6SN7 _3.5 o o _15* 235 4 6.3 A.C. 0 

Sync. Limiter and 
V 6 

Vertical Oscillator 
6SR7 0 -45+ o -15* -15* 150++ 6.3 A.C. 0 

V 8 Vertical Amplifier 6S4 -58 6.3 A.C. o -70 410 
Hor. Oscillator and 

V 9 
Sync. Guide 6SN7 _100 355* _125 180 110 -105 6.3 A.G. 0 

V 10 Hor. Output 6BG6 6.3 A.C. -95 -110 o 190 
V 12 Damper 6W4 475 280 120 120 
V 13 Power Rectifier 5U4 300 -90 -90 300 

Conditions: Notes: 

1. Switch on - set connected to 117 Volt 60 cycle AC. * Reading will vary with setting of Picture Control. 

2. No antenna connected and set tuned to unused channel. ** Reading will vary with setting of Horizontal Hold Control. 

3. All controls at "Normal Setting". + Reading will vary with setting of Vertical Hold Control. 
4. Measurements taken with a Vacuum tube Voltmeter. ++ Reading will vary with setting of Height Control. 

PARTS REMOVAL 
TO REMOVE THE CHASSIS FROM THE CABINET: 

1 - Remove the knobs on the front panel by pulling them straight forward, in line with the shafts on which 

they are mounted. 

2 - Remove the screws holding the masonite back to the cabinet and remove the back. 
3 - Loosen the screws holding the antenna terminal strip to the cabinet and slide out the antenna terminal 

strip. 

4 - Reach into the cabinet from the rear and remove the speaker plug from the front of the chassis. 
5 - Remove the six chassis mounting screws from the bottom of the cabinet. 
6 - Slide the chassis straight out, being careful not to hit the picture tube. 
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CAUTION : 

THE PICTURE TUBE ENCLOSES A HIGH VACUUM, AND DUE TO ITS LARGE AREA, 
IS SUBJECTED TO CONSIDERABLE AIR PRESSURE. THEREFORE, PICTURE TUBES 

MUST BE HANDLED WITH EXTREME CARE. 

THE LARGE END OF THE PICTURE TUBE, PARTICULARLY THAT PART AT 

THE RIM OF THE VIEWING SURFACE, MUST NOT BE SUBJECTED TO ANY IMPACT, 
SCRATCH, OR MORE THAN MODERATE PRESSURE AT ANY TIME. 

IN INSTALLATION OR REMOVING, IF THE TUBE STICKS OR FAILS TO SLIP 

SMOOTHLY INTO ITS MOUNTING OR DEFLECTION YOKE, INVESTIGATE AND RE-
MOVE THE CAUSE OF THE TROUBLE. DO NOT FORCE THE TUBE. 

PCLYETHYLEAE F1CTURE TUBE BOOT 

YOKE ADAISTAENT SCRE 

FOCUS ADJUSTMENT SCFE 

CENTERING LEVER 

LOCK SREN 

TUBE MOUNTING STRAP 

POLYETHYLENE PICTURE TUBE RING 

TUBE BRACE STRAP 

FIG. 3 PICTURE TUBE MOUNTING DETAIL 

TO REMOVE THE PICTURE TUBE FROM THE CHASSIS: 

1 — Remove the chassis from the cabinet by following pro-
cedure outlined. 

2— Discharge the tube and filter capacitor by touching a 
screwdriver from chassis ground to the metal jacket of the pic-
ture tube (NOT from the picture tube to chassis ground). 

3 — Disconnect the anode lead by unsnapping the fastener on 
the side of the polyethylene picture tube boot. 

4 — Remove the tube socket at the base of the tube by pulling 
the socket straight back. 

5 — Slip the ion trap from the neck of the tube. 

6 — Loosen the tube brace straps by unfastening the screws 
on either side of the deflection yoke support. 

7— Remove the mounting strap from the front rim of the 
picture tube by removing the screws to the front brackets on 
both sides of the tube. The bottom tube brace straps should 
remain fastened to the front brackets. 

8— Lift the picture tube slightly so as to clear the front 
brackets and slide the tube straight forward until the neck is 
clear of the deflection yoke and focus magnet. 

CAUTION: If the tube sticks or fails to slip out 
smoothly, investigate and remove the cause 
of the trouble. DO NOT FORCE THE 
TUBE. 

9— Remove band on rim of tube holding the polyethylene 
ring and boot in place and remove the ring and boot. 

10— To replace the picture tube reverse the above operations 
making sure that the picture tube rests firmly on the front sup-
port brackets and that the deflection yoke is as far forward on 
the tube as possible. The joint of the polyethylene picture tube 
ring should be at the top and the high voltage connector on 
the boot should be at the right side (looking from the rear 
of the chassis), and clipped to the front rim of the picture tube. 
The second connector is used for positioning the boot and is 
clipped to the bottom of the front rim of the picture tube. 

PICTURE ADJUSTMENTS 
DEFLECTION YOKE, ION TRAP AND FOCUS MAGNET ADJUSTMENTS 

If it should become necessary to readjust the picture tube adjustments ( i.e. — after replacing the picture 
tube), proceed as follows: 

1 — Turn the Off-On-Volume control to the On position. 

2— Turn the Brightness control to maximum (clockwise). 

3— Turn the Picture control to minimum (counterclockwise). 

4 — Rotate the Ion Trap on neck of the picture tube and at 
the same time move it backward and forward until the brightest 
raster is obtained. 

5— The Deflection Yoke should be moved as far forward on 
the neck of the picture tube as possible and rotated so that 
the top and bottom edges of the raster are parallel to the 
mask. 

6— Reduce the Brightness control (counterclockwise) until 
the raster is slightly above normal brilliance. 

7— Adjust the Focus Adjustment Screw for clearest definition 
of the horizontal sweep lines in the raster. It is recommended 
that a brass screwdriver be used for this operation, as contact 
between this screw and a steel object will affect the focus of 
the picture. Shaded corners are eliminated at a later adjustment. 

8— Turn the Horizontal Centering control until it is at ap-
proximately the center of its range of rotation. 

9— Move the Centering Adjustment Lever (or Centering 
Arm) on the Focus Magnet in any direction necessary to elimin-
ate shaded corners. 

10— Readjust the Ion Trap for maximum brilliance. Steps, 7, 
(3, and 9 may be repeated for final touch-up. 

PICTURE 

OFF-ON-VOLUME 

HORIZONTAL 
MONO — 

TELEVISION 

SWITCH 

FOCUS ADA/ST.1E1e SCREW 

CERTERNG LEVI 

LOCK S W 

Focus Magnet TPM 103-DA 

ROO 

O 
JACK 

NE TUNING 

SELECTOR 

SRIGHTNESS 

VERTICAL 

FIG. 4 FRONT PANEL CONTROLS 

CIERTERNKS AAR 

CENTERM LOCII MIR 

FOCUS ADJUSTMENT WRIER 

VERT LIN MEW.« 
e 
SOEZ 
COO 

st 
SOEZ. 
LIN. 

COLOR SOCKET 

WIDTH IRVITC11 
ON...Of I, 

WRITS 

MORIZ 
DRIVE 

SORI2 
LOcK 

FIG. 5 RECEIVER REAR CHASSIS CONTROLS 

(Using Focus Magnet TPM 110-D) 

HEIGHT. WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture, it is necessary to use a test pattern transmitted from a 
local station. Linearity adjustments, particularly, cannot be made from moving transmissions. It will be noted 
that patterns transmitted from different stations will vary slightly in size. The smallest test pattern should be 
used, and made to fill the area delineated by the mask. 

1 — Turn the Width control all the way in (clockwise). 

2— Turn the Horizontal Drive trimmer in either direction 
until the greatest width is obtained without a vertical line or 
tear. The setting of this control should be at least 1/2  turn from 
its maximum clockwise position. This control will mainly affect 
the left side of the picture. 

3— The Horizontal Linearity control should then be adjusted 
so that both horizontal wedges are of the same length, and the 
center test pattern circles are horizontally symmetrical. This 
control will affect the right side of the picture primarily. 

4 — Tura the Horizontal Centering control so that the picture 
is horizontally centered within the mask opening. 

5— Readjust the Width control to achieve a picture that will 
fill the mask horizontally. The picture may be made larger by 
use of the Width Switch which disconnects the width coil. 
In that case, the Width control will have no affect on the pic-
ture, as the width coil is no longer in the circuit. 

NORIZ 
FREI) 

6— Adjust the Height control until the picture fills the mask. 

7— Adjust the Vertical Linearity Control until the test pattern 
is symmetrical from top to bottom and the center test pattern 
circles are round. Note that the Height control primarily affects 
the bottom half of the picture while the Vertical Linearity 
control primarily affects the top half of the picture. How-
ever, the Height and Vertical Linearity controls are interde-
pendent and an adjustment of either control usually requires 
a slight readjustment of the other. 

8— The setting of the Horizontal- Centering control and the 
Centering Lever of the focus magnet may be readjusted so that 
proper centering and vertical and horizontal linearity are ob-
tained. 

9— Retouch the Focus Adjustment Screw, previously set, for 
maximum definition of the lines in the vertical wedges of the 
test pattern. 

RF TUNER 
(SARKES-TARZIAN TT5 TUNER. SILVERTONE PART NO. TTU 109-D) 

TUNER CIRCUIT DESCRIPTION 
The signal from the antenna is brought through a transformer network 
which couples the lead-in line to the single ended RF Amplifier 
(V18-6BC5). The input circuit to this stage consists of a high and low 
band transformer feeding a switch controlled single tuned circuit (SI, 
see schematic), in addition to a switch controlled shunt loading ( S2) 
on the low band to improve the match. The output circuit is a double 
tuned, switch controlled ( 53 and 54) overcoupled stage which, in con-
junction with the input stage characte • , gives the proper uniform 
RF bandpau on all channels. An AGC voltage is also introduced at 
the grid of this stage. 

The amplified signal is fed into the grid of the Mixer section of the RP 
Oscillator and Mixer fube (VI5-6J6). The second section of this tube is • 
modified Colpitts oscillator. The output of this local oscillator is raped. 
tive-coupled (C417) to the Mixer grid where it is heterodyned with the 
amplified RF signal to generate the IF output at the Mixer plate. The 
Channel Selector switch functions in this circuit (S5) to select suitable 
fixed tank circuit elements so that the local oscillator frequency is always 
above the RF frequencies by an amount equal to the desired IF fre-
quencies. The front panel Fine Tuning control is mechanically connected 
to a variable capacitor (C414) in this oscillator tank circuit to provide 
vernier adjustment of the local oscillator frequency. 

RF TUNER ALIGNMENT 
The alignment of the RF tuner has been carefully checked at the factory to give best possible performance. Do not tamper with the 

adjustments inasmuch as much of the alignment procedure consists of moving or spreading coils. If any major adjustment of the 
tuner must be made, it is recommended that the entire tuner unit be replaced, and the defective tuner returned to the source foe 
repair. 

The followidg instructions are given for your information and in the event that some slight adjustment may be necessary after 

tubes or parts are changed. 

6
9
-
Z
 l
 3
9
V
d
 A
l
 
m
n
a
m
a
 
91
V3
S 

©John F. Rider MODELS 1175-21, Ch. 478.380: 1182-21,1189-21, Ch. 478.381 



MODELS 1175-21 Ch. 478,380: 1182-21,1189-21, Ch. 478.381 

NOTE: BEFORE ATTEMPTING TO ALIGN THE TUNER, IT IS NECESSARY THAT THE 
IF AMPLIFIER STRIP BE CORRECTLY ALIGNED SINCE A FREQUENCY SHIFT OF THE IF 
RESPONSE WILL APPEAR AS AN EQUIVALENT LOCAL OSCILLATOR ERROR. BE CERTAIN 
THAT IT IS THE TUNER AND NOT THE IF STRIP THAT NEEDS ALIGNMENT. 

CONDITIONS OF ADJUSTMENTS: 
1 - Tube shields and the tuner cover are on. 

_ The receiver should have been operating for about 15 minutes 
prior to adjustment to allow it to warm up and stabilize. 

3_ The Fine Tuning control should be at approximately the center 
of its range of rotation for all measurements and adjustments. 

CHANtel 6 
LOW BAND 

ADJUSTMENT 
(L405) 

CHANNEL 13 
HIGH BAND 
ADJUSTMENT/  
IL 4041 , _,--  _ _ 

IF 
LEAD 

f' 

FRONT VIEW 
TRIMMER LOCATIONS 

FIG. 6A 

PROCEDURE 

4 - A non-metallic screwdriver is used for the actual adjustintnt. 

5 - Proper power supply voltages should be fed to the tuner from 
the receiver. 

These are: B - 135-160 volts. 
Filament - 6.3 volts. 

T EReAl NA L S 

RFLGZ  
RF PhA 

tip_ok 

Fee 

AGC 

TOP VIEW 

FIG. 68 

Be (135e) 

FILAMENT (63 e; 

REAR VIEW 
TERMINAL LOCATIONS 

FIG. 6C 

LOCAL OSCILLATOR ALIGNMENT 
1 - Connect the RF sweep generator to the antenna terminals. Put 3 

volts negative bias across an AGC terminal ( across Cl2 to chassis). 

2 If the sweep generator is not provided with internally crystal-
controlled or crystal-calibrated markers, loosely couple a marker genera-
tor to the antenna terminal lead. 
3_ Connect the cathode ray oscilloscope between Test Point B ( of 

che Test Socket on the receiver chassis) and ground, through a 47,000 
ohm isolating resistor. 
4 _ Adjust the RF sweep generator for at least 6 mc sweep width, 

with center frequency at approximately 213 mc. 
5-  Adjust the marker generator for the picture carrier frequency 

of channel 13 ( 211.25 Inc). 

6_ Set the Channel Selector switch of the tuner to channel 13, with 
the fine tuning control at approximately the center of its rotation range. 

7- The picture carrier marker ( 211.25rnc) should fall at about the 
center of the. picture carrier slope on the response curve as seen on the 
oscilloscope. ( See Fig.7A). If it is necessary to make any adjustments, 
rotate the slue in the channel 13 oscillator coil ( L404, front of tuner, 
Fig. 6A) until the picture carrier marker falls at about the center of 
the picture carrier slope on the response curve. This wit, bring all the 

FIG. 7A IDEAL WAVEFORM 

high band channels 7 to 13 into adjustment. Do not back-up the screw 
more than 8 turns from tight. At that point the electrical effect has 
ceased and further backing-up will cause the screw to drop out. Clock-
wise rotation of the screw will increase the frequency of the local oscillator. 

g _ Set the Channel Selector switch of the tuner to channel 6, with 
the fine tuning control at approximately the center of its rotation range. 

9 _ Adjust the sweep generator to channel 6 center :requency ( 85mc) 
and the marker generator to the picture carrier frequency of channel 6 
(83.25mc). 

10 _ Again the picture carrier marker should fall at about the center 
of the picture carrier slope on the response curve as seen on the oscillo-

scope. ( See Fig. 7). If it is necessary to make any adjustment, rotate 
the slug in the channel 6 oscillator coil ( L405, front of tuner, Fig. 6A) 
until the picture carrier marker falls at about the center of the picture 
carrier slope on the response curve. This will bring all the low band 
channels (2 to 6) into adjustment. Again, do not back the screen more 
than 8 turns from tight. Clockwise rotation of the screw increases the 
frequency of the local oscillator. 

ACCEPTAILE VARIATIONS 

FIG. 78 FIG. 7C FIG. 7D 

FIELD PROCEDURE 
It is possible to adjust the local oscillator of this tuner in the held by connecting the television receiver to a working antenna and, 
using the highest channel in each band operating in that particular area, adjust the high band ( L404) and low band (L405) adjust-
ments for the best picture and sound. The Channel Selector switch should be set to the channel on which the adjustment is made, 

with the Fine Tuning control at the approximate center of its range of rotation. These two adjustments will provide sufficient 
range for the other channels on each band in addition to the ones on which the actual adjustments were made. 

RF TUNER BANDPASS ALIGNMENT 
Tuner bandpass alignment should never be attempted in the field. It is not even recommended that this type of adjustment be made 

in the service shop. When a tuner is found to be badly misaligned in a receiver and the local oscillator adjustments cannot bring it 
back into range, then the entire tuner should be removed and returned to the source for repair. Following is the procedure to be 

followed in the event of a situation arising where replacement of the tuner is not feasible. It should be attempted only if proper 

equipment is available. 

If it is suspected that the RF Tuner bandpass is out of alignment, it may he checked in the following manner: 

1 _ Set : he Channel Selector switch of the tuner to channel 2, with 
the fine tuning control at approximately the center of its rotation range. 

2 _ Connect the cathode ray oscilloscope between the Test Point on 
the tuner chassis ( see Fig. 613) and ground through a 47,000 ohm isola-
tian resistor. 

3 _ Adjust the RF sweep generator for at least 12mc sweep width, 
with a center frequency at .- ppraximately 57mc. 

4 Adjust the marictr generator for the picture carrier freque, ,ry of 
channel 2 ( 55.25mc.) and then for the sound carrier frequency of 
channel 2 ( 59.75mc.). 
5- Carefully observe the response curve at this Test Point. The 

bandpass should include both carriers and have steep sides. The band-
width should be at least 4.5 mc. wide at the 70,c points. The maximum 
allowable tilt and peak to valley distance shall not be more [hall 30';,' 
of the maximum response. 

PROCEDURE - RF TUNER BANDPASS ALIGNMENT 
1 _ Connect the RF Sweep Generator, Marker Generator, and (Jscillo-

scope as described above in the tuner bandpass check. Use frequencies 
for channel 13 as in chart below. Notç that the Test Point used is still 
the One on thç tuner chassis , Fig. 6B). 

2 _ Align channel 13 RF Plate ( L407) and channel 13 RF Grid 
(L408) end inductances ( ton of tuner, Fig. 613) for proper RF response 
curve as descibed above iti : M. tuner bandpass check. The RF Grid 
inductance should he adjusted fcr maximum output combined with best 
overall bandpass characteristics. 

Channel 13 Mixer Crid end inductance ( L406) may be adjusted 
if nezessary. This coil is tos(de the tuner chassis, connected to pin 5 
of toe Oscillator- Mixer cube Vil, 6.1z's). It is adjusted by spreading or 
ccrnpressing its turns. Again the RF bandpass response curve should 
include Poth carriers, have steep sides, and have maximum gain. Since 
the RF Amplifier output .-ircu't is double- tuned, the RF Plate tL407) 
and Miser Grid ( L406) end inductances are interdependent, and an 
adjustment of one usual's necessitates an adjustment of the other. 
Normally the adjustment i f these three end inductances on channel 13 
will bring all the other channels into alignment and no further bandpass 
adjustments should be necessary. 

4 -  If the end inductanssa have been properly adjusted for channel 13 
and the Rr response curves aie still unsatisfactory for the other channels, 
then ths response cure for earh individual channel may be made to 
approach the desired form by either spreading or compressing the particu-
lar coils in the tuner circuirs at the particular channel setting. Referring 

to the five decks of the tuner switch, note that the deck nearest the 
front ( shaft) end of the tuner contains those coils regulating the local 
oscillator, and these should NOT be touched during any bandpass ad-
justments. On the second, third, fourth and fifth decks of the tuner 
switch are the coils for the Mixer Grid, the RF Amplifier Plate, low 
band shunt loading, and RI, Grid input respectively. On these rear decks 
are the coils which should be compressed or expanded to achieve the 
desired RF bandpass characteristic, however, the switch section contain-
ing the shunt loadings for the low band should not be touched. 

5 _ Proceed with the Channel Selector switch at channel 12, and 
with the sweep and marker generators set per the chart below align 
the incremental loops of the RF plate, RF grid, and Mixer Grid in that 
order for a bandpass which should include both carriers, have steep 
sides, and have maximum gain. Note that too broad a curve results in 
deterioration of both sensitivity and rejection. 

4 Repeat if necessary for channels 11, 10, 9, 8, 7, in that order, 
using the proper frequencies and the proper Channel Selector switch 
se tog. 
7 - Align channel 6 RF plate, RF grid and Mixer grid to obtain a 

flat RF response with maximum gain. Spreading the coils increases the 
frequency. 

- If necessary align the incremental coils of the RF plate, RP 
grid and the Mixer grid for channels 5, 4, 3, 2 in that order, using 
the proper frequencies and Channel Selector switch settings. Spreading 
the coils increases the frequency. 

RF TUNER ALIGNMENT FREQUENCIES 
Channel 
Selector 2 3 4 5 6 7 8 9 10 I 1 12 13 

Switch 

R.F. Sweep 
G tor 57 63 69 79 85 177 183 189 195 201 207 213 

Setting ITIC _ _ 
Marker 
G tor 
Setting 

59.75 65.75 71.75 81.75 87.75 179.75 185.75 191.75 197.75 203.75 209.75 215.75 

(Sound) 111C 

Marker 
G  tting tor 
Se  
(Picture) 

55.25 

rfls: 

61.25 67.25 77.25 83.25 175.25 181.25 187.25 193.25 199.25 205.25 211 .25 

ALIGNMENT PROCEDURE 
The alignment of this receiver can be broken down into three basic parts. 

1 Video IF Alignment 

2 -  RF Alignment 

3 - Sound Alignment 

(including Mixer output) 

TEST EQUIPMENT 
CATHODE RAY OSCILLOSCOPE - The tube size 

is relatively unimportant, hoWever, anything under 5" 
usually makes fine adjustment quite difficult. 

SWEEP GENERATOR - The sweep generator used 
should have linear frequency coverage from a center 
range of 30 to 220 megacycles. The output should be 
fairly flat over the maximum sweep width, which should 
be at least 10 mc. It should be capable of an adjustable 
output of about 0.1 volt maximum. It is preferable 
that the generator provide the horizontal sweep for the 
test oscilloscope with provision for phase adjustment. 

AM SIGNAL GENERATOR-This generator should 
have a frequency range of from 4.5 to 220 megacycles. 
As this generator is used occasionally as a marker gen-
erator, accuracy is an important factor. It should be 
capable of an adjustable output of 0.1 volt maximum. 

VACUUM TUBE VOLTMETER-Almost any stand-
ard make VTVM will do. It should preferably have a 
polarity switch so that both positive and negative volt-
ages can be measured. 

WAVE TRAP - 32.8 mc. 

TEST SOCKET 
In this model a Test Socket is provided which gives convenient access to the various points where 

either a vacuum tube voltmeter or an oscilloscope should be inserted for proper alignment. A letter dia-
gram in the margin of the schematic will locate these points by means of corresponding letters in the 
schematic proper. A typical octal socket is used and it should be noted that the diagram shows a top 
view. Two ground points are supplied on separate pins of the test socket for easy metering. Reference 
is made, in the following alignment procedures, to the pins on this Test Socket. 
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VIDEO IF ALIGNMENT 
An adequate signal can be fed through the video IF 

string by feeding the output of the signal generator into 
a tube shield placed over the Oscillator-Mixer tube 
(6J6) (V19). Care should be taken that this shield is 
not grounded. The ground side of the generator output 
can be conveniently grounded to the shield of the adja-
cent RF Amplifier tube. 

The vacuum tube voltmeter should be connected 
across the 3900 ohm detector load resistor (R14, Pin 
B Test Socket) and should be set on the minus 3 volt 
scale. Set the channel selector to an unused low band 

channel. 

The signal generator should be set to a frequency of 
36.9 mc. The output of the generator should be ad-
justed to the point where the reading on the VTVM is 
between —1 to —1.5 volts. 

The first and third IF coils should be peaked for a 
maximum reading on the VTVM. As the voltage reading 
increases with tuning, the generator should be attenu-
ated to maintain a maximum of —1.5 volts. 

Set the signal generator to a frequency of 34.8 mc 
and tune the second and fourth IF coils in the same 
manner. The generator should now be shut off (or 
tuned to a different band) and the VTVM should read 
approximately —.5 volt. 

To look at the overall response curve including both 
the RF section and the IF Amplifier section connect the 
sweep generator to the antenna terminals and loosely 
couple the AM signal generator to the antenna by clip-
ping the signal generator leads to the insulated portion 
of the antenna lead. 

Then connect the "hot" or "high" side of the oscillo-
scope to Pin B of the Test Socket. The "low" or ground 
side should be connected to the nearest convenient 
ground point. Care should be taken to separate the 
oscilloscope leads from the generator leads. 

The sweep generator is set at the approximate mid-
frequency of the unused low channel and the signal 
generator is set at the RF sound carrier frequency of 
the channel used. The sweep generator amplitude is set 
so that a VTVM will read —1.5 volts DC at Test Point 
B. Loosely couple a wave trap tuned to 32.8 mc into 
one of the IF coils until a small dip is noticed on the 
trace ( see Fig. 8). The fine tuning control on the tuner 
should now be adjusted to make the signal generator 
marker coincide with the trap valley. The signal genera-
tor can now be tuned to the RF picture carrier fre-
quency and the position of the picture carrier on the re-
sponse curve noted. It should be between the 40% 
and 60% points on the slope of the curve. The band 
width between 50% points should be approximately 3.2 
mc. Slight readjustment of the IF transformers may be 
necessary to obtain the desired response. Small varia-
tions from the ideal are acceptable as shown in Fig. 8. 

32.11116. 

DIP FROM 
EXTERNAL TRAP 

37.301C.- SO% 1 341 MC-50% 
(40%-60%) I (40%-60%) 

IDEAL VIDEO IF RESPONSE CURVE 
DOTTED LINES INDICATE ACCEPTABLE VARIATIONS 

FIG. 8 

SOUND ALIGNMENT 
Sound alignment on these receivers is best accomplished by using an actual transmission received on 

an antenna and fed in the normal manner to the antenna terminals. A vacuum tube voltmeter should 
first be inserted between the output plate of the Ratio Detector Diode (pin 2, V 15) and ground. This 
point may be reached through pin C of the Test Socket. The meter should be set on the minus 10 volt 
scale. With the equipment so placed the 4.5 mc pick-off coil (T8) and the primary of the ratio de-
tector transformer (bottom adjustment, T9) should be adjusted for a maximum deflection of the meter, 
using a relatively weak signal. Thè'hoelead of the meter should now be moved to the junction point of 
R71, C60 and C61 ( Pin A, Test Socket), and the secondary of the ratio detector transformer should be 
adjusted for a ZERO reading. (Note: There are 3 points at which the meter will zero. Only one of 
these is correct. At the proper setting the meter should swing negative on one side and positive on the 
other side of zero. See "S" curve, Fig. 10). 
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TEST SOCKET 

(BOTTOM VIEW ) 

FIG. 11 

In cases where it is necessary to align the sound section when no station transmission is available, a 
single frequency signal generator tuned to 4.5 mc may be fed into the output circuit of the Video De-
tector ( Pin B Test Socket) through a 2200 ohm isol Icing resistor. The receiver should then be aligned 
in the same manner as described above. The disadvantage of this method is that any inaccuracy in the 
signal generator will show up as misalignment when the set is in actual operation since proper adjust-
ment is extremely critical. This method is not recommended and should only be used when no alterna-
tive method is available. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT 

Turn the Horizontal Hold control ton the front panel) to the extreme counterclockwise position. 

The picture should remain in sync. Momentarily remove the signal by switching to another channel 

and then switching back again. The picture should break horizontal sync and the picture will be re-

solved into a series of black bars sloping down to the left. 

Turn the Horizontal Hold control clockwise, slowly bringing the picture into sync again. At the ex-

treme clockwise position the picture will again show a tendency to break sync as indicated by anything 

from a shimmy to 2-1/2  black diagonal -bars sloping down to the right. 

If the receiver passes the above checks and the picture is normal and stable, the horizontal oscillator is 

adjusted and need not be aligned. 

HORIZONTAL OSCILLATOR ALIGNMENT 
1 — The Horizontal Hold Control should be set at 

approximately the center of its mechanical range. The 

Horizontal Locking Range and the Horizontal 1-.)iis e 

trimmers should be set at two full turns counterclock-

wise from maximum capacity. 

2 Turn the Horizontal Drive trimmer clockwise 

until any bright vertical bars in the picture are elimina-

ted. If, in so doing, the picture should fall out of sync 

it should be brought back by readjusting the Horizontal 

Oscillator Coil. This is the long screw adjustment which 

extends through the side of the chassis. 

3 — Rotate the Horizontal Hold control ( front pan-

el) to the maximum clockwise position. The Horizontal 

Oscillator Coil should now be adjusted to a point where 

the black horizontal blanking bar starts to come into the 

picture from the left side. 

4 — The Horizontal Hold control should now be ro-

tated to its maximum counterclockwise position. The 

picture should stay in sync. However, shorting the an-

tenna terminals or rapidly switching to an unused chan-

nel and back should cause the picture to fall out of sync. 

If this condition does not exist, readjust in accordance 

with step 3 above. IL
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5 - When the Horizontal Hold control is rotated to 

maximum clockwise position it is acceptable for the pic-

ture to vary in sync from a horizontal flutter to 2-1/2 

bars sloping downward to the right. The picture should 

stay locked, however, through approximately 3/4 of the 

mechanical rotation of the Horizontal Hold control. 

6 If the Horizontal Drive trimmer must be re-

adjusted at this time for improved width or linearity, 

steps 3, 4 and 5 should be rechecked. 

HORIZONTAL OSCILLATOR STABILIZING COIL ADJUSTMENT 

NOTE: In the foregoing Horizontal Oscillator Alignment procedure the Horizontal Oscillator Coil 

is mentioned several times. The adjustment referred to is the long screw which extends from the Hori-

zontal Oscillator Coil ( T6) through the side of the chassis below the high voltage cage ( labeled "Hor 

Freq" in Fig. 1, Top View of chassis). This is adjusted from outside the chassis. There is an adjust-

ment at the other ( inside) end of the same coil can. This is the Horizontal Phase control, used in the 

stabilizing circuit of the horizontal oscillator. It is important to note that this latter adjustment is a 

factory adjustment and should not be attempted in the service shop. If this circuit is suspected of being 

defective or detuned the entire assembly, including C43, the .01 mfd 600 volt molded paper condenser, 

should be removed and returned to the source as a defective part. The following procedure is given in 

the event that replacement of the entire Horizontal Oscillator Coil is not feasible. It should be attempt-

ed only if proper equipment is available. 

It is important that an oscilloscope with a bandwidth of at least 150 kc be used. The oscilloscope 

must also have a minimum input impedance of 1 megohm, and a maximum input capacitance of 10 

mmfd. In cases where the bandwidth is ample but the input capacitance is large, a 10 mmfd condenser 

should be used in series with the oscilloscope lead. When this is done, a 200 mmfd condenser should 

be placed from the oscilloscope to ground to insure equal attenuation at all frequencies. Using an os-

cilloscope that meets these specifications, the following procedure should be used: 

1 - Connect the 10 rrunfd condenser going to the vertical input lead of the oscilloscope to terminal 

pin C of the Horizontal Oscillator Transformer. 

2 - Adjust the Horizontal Phase control ( horizontal oscillator frequency stabilizing adjustment, bottom 

adjustment of the Horizontal Oscillator Transformer) until the broad and narrow peaks of the waveform 

on the scope are of -equal height as indicated in Fig. 12A below. If necessary during adjustment, the Hori-

zontal Oscillator Frequency ( top adjustment) and the Horizontal Hold control may be reset to keep the 

picture in sync. Once set, realignment of any other component in the circuit will not *affect this adjust-

ment. 
ADJUST FOR EQUAL PEAD 

PROPER 

ADJUSTMENT 

FIG. 12 A 

STABILIZING COIL 

FREQUENCY TOO LOW 

FIG. 12 II 

STABILIZING COIL 

FREQUENCY TOO HIGH 

FIG. 12 C 

HOW TO ORDER PARTS 

1 - Use Correct Order Form. 
2 On the Purchase Order always give the following information: 

(1) PART NUMBER (number printed on the part if different from that shown on this list) 
and DESCRIPTION for each part ordered. When no part number is assigned, order by 
description and rating. Also give PRICE of part ( indicate if no selling). 

(2) The CHASSIS NUMBER, which is found on a metal plate at the rear of the chassis. 

REPAIR PARTS LIST 

PART NUMBER SCHEMATIC 

LOCATION 

DESCRIPTION 

TRC 33A-1 R 90 

TRC 330-5 R 82 

TRC 470-1 R 20, 60 

TRC 470-2 R 2, 6 

TRC 820-8 R 81 

TAC 101-1 R 95 

RESISTORS 

Carbon + 20% Unless Noted 

3.3 Ohms 1/2 Watt 

33 Ohms 1 Watt 10% 

47 Ohms 1/2 Watt 

47 Ohms 1/2 Watt 10% 

TRC 101-2 R 9 

TRC 101-8 R 61 

TRC 151-2 R 67 

TRC 181-1 R 65 

TRC 391-5 R 77 

TRC 561-2 R 42, 43 

TRC 821-2 R 22, 40 

TRC 102-1 R 7, 10, 38, 66 

TRC 102-2 R 3 

TRC 332-5 R 18, 21 

TRC 392-2 R 14, 50 

TRC 472-2 R 35 

TRC 682-1 E. 92 

TRC o82-2 R 30 

TRC 822-2 R 16, 28, 32 

TRC 822-3 R 53 

TRC 103-2 R 58, 63 

TRC 123-2 R 4 

TRC 123-8 R 68 

TRC 153-2 R 64, 69, 70 

TRC 153-8 R 27 

TRC 223-1 R 31, 79, 88 

TRC 223-2 R 1, 8 

TRC 333-5 R 87 

TRC 473-1 R 23, 71 

TRC 823-5 R 57 

TRC 823-6 R 49,54 

TAC 104-1 R 25 

TRC 104-5 R. 55, 72 

TRC 104-7 R 86 

TRC 124-1 R 13 

TRC 154-2 R 46 

TRC 154-6 R 52 

TRC 224-1 R 91 

TRC 334-1 R 75 

TRC 334-2 R 47 

TRC 334-6 R 51 

TRC 474-1 R 37, 76 

TRC 564-2 R 12 

TRC 824-2 R 48 

82 Ohms Z Watt 10% 

100 Ohms 1/2 Watt 

(Use with 4 lug Terminal Strip) 
100 Ohms 1/2 Watt 10% 

100 Ohms 2 Watt 10% 

150 Ohms 1/2 Watt 10% 

180 Ohms 1/2 Watt 

390 Ohms 1 Watt 10% 

560 Ohms 1/2 Watt 10% (part of L 8A) 

820 Ohms 1/2 Watt 10% 

1,000 Ohms 1/2 Watt 

1,000 Ohms 1/2 Watt 10% 
3,300 Ohms 1 Watt 

3,900 Ohms 1/2 Watt 10% 

4,700 Ohms 1/2 Watt 10% 

6,800 Ohms 1/2 Watt 20% ( part ot L 813) 
(used on 478.380-1 and 478.381-1 chassis) 

6,800 Ohms 1/2 Watt 10% 

8,200 Ohms 1/2 Watt 

8,200 Ohms 1/2 Watt 

10,000 Ohms 1/2 Watt 10% 

12,000 Ohms 1/2 Watt 10% 

12,000 Ohms Z Watt 10% 

15,000 Ohms 1/2 Watt 10% 
15,000 Ohms 2 Watt 

22,000 Ohms 1/2 Watt 
22,000 Ohms 1/2 Watt 10% 

33 , 000' Ohms 1 Watt 10% 

47, 000 Ohms 1/2 Watt 

82,000 Ohms 1 Watt 
82,000 Ohms 1 Watt 

100,000 Ohms 1/2 Watt 

100,000 Ohms 1 Watt 10% 

100,000 Ohms 2 Watt 

120,000 Ohms 1/2 Watt 

150,000 Ohms 1/2 Watt 10% 

150,000 Ohms 1 Watt 5% 

220,000 Ohms 1/2 Watt 

330,000 Ohms 1/2 Watt 

330,000 Ohms 1/2 Watt 10% 

330,000 Ohms 1 Watt 5% 

470,000 Ohms 1/2 Watt 

560,000 Ohms 1/2 Watt 10% 

820,000 Ohms 1/2 Watt 10% 

10% 

10% 
5% 

10% 

10% 
5% 
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PART NUMBER SCHEMATIC 

LOCATION 

DESCRIPTION 'PART NUMBER SCHEMATIC 

LOCATION 

DESCRIPTION PART NUMBER DESCRIPTION 

TRC 105-1 

TRC 105-2 

TRC 105-7 

TRC 185-1 

TRC Z25-2 

TRC 395-1 

TRC 395-2 

TRC 106-1 

TRP 50-D 

TRW 251- SP 

TRP 51 

TRP 24 
TRW 472-7 

TRP 42 

TVC 504-D 

TVC 540-D 

TVC 541-D 

TVC 539-D 

TVC 538-15 

TVC 503-D 

TVC 542-1-D 

RESISTORS (continued) 

R 19, 26, 33, 44 1 Megohm 1/2 

R 59 1 Megohm 1/2 

R 85 1 Megohrn 2 

R 97, 98 1.8 Megohm 1/2 

R 39 2.2 Megohrn 1/2 

R 15 3.9 Megohm 1/2 

R 29 3.9 Megohm 1/2 

R 74 10 Megohm 1/2 
Special Resistors 

R 80 A 

R 80 B 

R 83 

R 89 

R 78 

R 62 

R 45 

Watt 

Watt 10% 

Watt 20% (Speer) 

Watt 

Watt 10% 

Watt 

Watt 10% 

Watt 

1,125 Ohms 20 Watts} 
8,200 Ohms 5 Watts 

2 Section W. 

250 Ohms 10 Watts 10°"; W. W. 
650 Ohms 20 Watts W. W 

3,500 Chms 5 Watts 10% W. W 

4,700 Ohms 2 Watts W. W 

10,000 Ohms 5 Watts 10% W. W 

Variable Resistors 

R 36 Height Control ( 2.5 Meg) 

R 56 Horizontal Hold Control (50K) 
R 34 Vertical Hold Control ( 1.5 Meg) 

R 24 Brightness Control (500K) 

R 17 Dual Control, Picture ( 5K) 

R 73 Volume Control ( 1 Meg) & Switch 

R 41 Vertical Linearity (5K) W.W. 

R 84 Centering Control (50 Ohms) 

TCE 104-D 

c 

c 

TCE 147-D 

TCE 148-D 

TCE 154-D 

TCP 

TCP 

TCP 

TCP 

TCF 

TCP 

TCP 

TCP 

102-10 

202-10 

502-4 

103-4 

203-1 

353-13 

503-13 

254-1 

lC c 

TCPM 331-SP C 72 

TCPM 102- 14-SP C 44, 73 
TCPM 202-10 C 26, 77 

TCPM 502-10 C 27, 32, 65 

TCPM 502- 11-SP C 28 

TCPM 103-4-SP C 79, 80 

59 
71 A 

71 D 

71 B 

71 C 

CONDENSERS 

Electrolytic 

4 Mfd. 25 Volts 

10 Mfd. 475 Volts 

30 Mfd. 400 Volts 

60 Mfd. 450 Volts 

125 Mfd. 50 Volts 

70 A 80 Mfd. 450 Volts 

70 D 40 Mfd. 150 Volts 

70 B 30 Mfd. 300 Volts 

70 C 10 Mfd. 400 Volts 

66 A 66 B 25 Mfd. 25 Volts 
20 Mfd. 400 Volts 

Paper Tubular 

63 .001 Mfd. 600 Volts 

24, 61 .002 Mfd. 600 Volts 

18 .005 Mfd. 400 Volts 

62,64 .01 Mfd. 400 Volts 

55 .02 Mtd. 200 Volt› 

74 .035 Mfd. 1,000 Volts Oil Impregnated 

75 .05 Mfd. 1,000 Volts Oil Impregnated 

12 .25 Mid. 200 Volts 

Molded Paper Tubular 

330 Mmfd. 12,500 Volts 

4 Section 

W. 

• 
• 
• 

.001 Mfd. 

.002 Mfd. 

.0047 Mfd. 

.0047 Mfd. 

.01 Mid. 

4 Section 

2 Section 

1,000 Volts 

600 Volts 

600 Volts 

600 Volts 

400 Volts 

TCPM 103-10 C 29 

TCPM 103- 10-SP C 43 

TCPM 103-13 C 76 

TCPM 203-4 C 41 

TCPM 503-1 C 16 

TCPM 503-4 C 39 
TCPM 503-4-SP C 17, 

TCPM 503-10 C 30, 

TCPM 503-11 C 49 

TCPM 254-4 C 19 

TCPM 254-10 C 31, 

TCPM 474-1 C 40, 

TCC 22-7 

TCC 050-8 

TCM 056-20 

TCM 075-14 

TCM 082-8 

TCC 101-7 

TCM 101-7 

TCM 101-8 

TCSM 181-29 

TCM 271-7 

TCM 391-7 

TCC 471-7 

TCC 152-SP 

TCC 502-SP 

TAS 541-D 

Molded Paper Tubular (continued) 

.01 Mfd. 60C Volts 

.01 Mfd. 603 Volts 

.31 Mfd. 1,000 Volts 

.022 Mid. 400.Volts 

.047 Mfd. 200 Volts 

.047 Mfd. 400 Volts 

21 .047 Mfd. 400 Volts 

45 .047 MId. 600 Volts 

.047 Mfd. 600 Volts 

.22 Mfd. 400 Volts 

46 .22 Mfd. 600 Volts 

50, 82 .47 Mfd. 200 Volts 

54 

14 

78 

78 

36, 37 

5 

85 

22 

42 

47, 67, 68 

23 

13 470 Mmfd. 500 Volts Ceramic 

2,4,6,9,11,60,871,500 Mmfd. 500 Volts Ceramic G.M.V. 

7,8,15,56,86 . 005 Mfd. 500 Volts Ceramic 
Disk. Type G. M. V. 

Mica & Ceramic 

2.2 Mmfd. 500 Volts Ceramic 

5 Mmfd. 500 Volts Ceramic 

56 Mmfd. 1,500 Volts Mica (part of L 8B) 

75 Mmfd. 1,500 Volts Mica (part of L 8B, 
82 Mmfd. 500 Volts Mica 

100 Mmfd. 500 Volts Ceramic 

100 Mmfd. 500 Volts Mica 

100 Mmfd. 500 Volts Mica 

180 Mmfd. 1,000 Volts Silver Mica 

270 Mmfd. 500 Volts Mica 

390 Mmfd. 500 Volts Mica 

C 38A, 38B 

TLF 114-D T 8 

TLF 568-D T 2 

TLF 567-D T 1 

TLF 567-1-D T 3 
TLF 619-D L 11 

TLF 570-D L 6 
TLF 520-D L 13,14,15 

TLF 531-D T 9 

TLF 135-D L 3 

TLF 590-D L 2,4 

TLF 562-D L 5 

TLF 502-D L 7 

T.LF 146-D L 1 

TLF 566-D T 6 

TTR 106-2-D L 9 
TTV 254-D T 5 

TTP 188-D T 11 

TTH 253-D-1 T 7 

TTR 242-D L 8A, 8B 

TTR 224-D L 8A, 8B 

TTR 227-D L 8A, 8B 

TLF 618-D L 10 

TTR 161-2-D T 4 

TTR 179-D T 10 

TRIMIviERS 

Trimmer Strip Assembly 

(Hor. Locking, Hor. Drive) 

INDUCTANCES 

Sound Take-Off Trap 

I. F. Coil 

I. F. Coil 

I. F. Coil 

Horizontal Linearity Coil 

4.5 M.C. Rejection Trap 

Filament Choke 

Ratio Detector Transformer 

Peaking Coil 

Peaking Coil 

Peaking Coil 

Peaking Coil (on 22K Resistor) 

I. F. Choke 

Synchro Guide Transformer 

Filter Choke 

Vertical Output Transformer 

Power Transformer 

Horizontal Output Transformer 

Deflection Yoke, or 

Deflection Yoke (used on 478.380-1 

and 478.381-1 chassis) or 

Deflection Yoke (used on 478.380-1 

and 478.381-1 chassis) 
Width Control Coil 

Blocking Osc. Transformer (Vertical) 

Sound Output Transformer 

TSO 187-D 

TSO 173 

TFU 1 

TWI 513-D 

TSW 212-D 

KN 20-3 

TSO 199-D 

TSW 201 

TLF 583 - 1-D 

TPM 103 -DA 

TPM 110-D 

TTS 403 

TTS 404 

TPL 150 

TMS 127 

TAS 584 

TIM 524-D 

TMS 1280-D 

TMS 1281-D 

TIM 595-D 

TIM 596-D 

AS 579-D 

TAS 585-D 
rms 1289-D 
SC 620-P-20B 

TMP 194-D 

TGL 184-D 

rms 520-DA 
TBK 228-D 

TMS 1286-D 

TLD 101 

TBP 542-D 

TTS 408-D 

TTS 407-D 

TKN 279-D 

TKN 278-D 

TKN 283 -D 

ricri 280-D 
TKN 281-D 

TKN 284-D 

TIB 192-D 
TCB 317-D 

TSP 466 

TCB 316-D 

TCB 320-D 

TSP 465-D 

TTU 109-D 

TAS 583 

HARDWARE 

C.R.T. Socket Assembly 

Deflection Yoke Plug 

Fuse 1/4 Amp., 250 Volts, 3 A.G. 

Color Socket Jumper 

TV - Phono Switch 
TV - Phono Switch Knob 

Phono Socket 

Width Switch 

Ion Trap 

Focus Magnet 

Focus Magnet 
Speaker Connector, Male 

Speaker Connector, Female 

Interlock Plug 

Miniature Tube Shield 

C.R.T. Anode Clip and Lead 
Tube Cap, High Voltage Clip Insulator 

Front Picture Tube Strap 

Side Picture Tube Brace Strap 

Polyethylene Picture Tube Boot, with Female 

Anode Clip 
Polyethylene Picture Tube Ring 

or 

CABINET & ACCESSORIES 

Front Trap Door Assembly ( 1175-21, 1182-21) 

Front Trap Door Assembly ( 1189-21) 
Bezel 

6-32 x 1-1/4 Phillips Head Screws, Brass Plated 

Plastic Mask 

Safety Glass Panel 

Perforated Bottom Cover 

Cabinet Back 

Tube Cup 

Interlock Cord 

Built- in-Antenna 

4 Lug Antenna Terminal Strip 

(used on earlier models) or 

3 Lug Antenna Terminal Strip 

Off-On Sound Knob 
Picture Knob, Brown ( 1175-21, 1182-21) 

Picture Knob, Tan ( 1189-21) 

Channel Selector Knob (with UHF Plate) 

Fine Tuning Knob, Brown ( 1175-21, 1182-21) 

Fine Tuning Knob, Tan ( 1189-21) 

Customer Instruction Book 

Cabinet (Catalog No. 1175-21, Table Model) 

5" P.M. Speaker (Catalog No. 1175-21, 
Table Model) 

Cabinet (Catalog No.1182-21, Console) 

Cabinet (Catalog No.1189-21, Limed Oak•Console) 

10" P.M. Speaker (Catalog Nos. 1182-21, 1189-21 

Console Models) 

TUNER 

COMPLETE TUNER ASSEMBLY (with tubes) 

(Sarkes-Tarzian TT5 Tuner,5-13/16" Shaft Leneh 

Fine Tuning Fibre Disk Assembly 
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A 

SPECIAL NOTES 
The following changes were made to further reduce 

vertical buzz & hum pickup in the audio circuits. 

72,, INPUT . 0 
8E16E6811M 
(LINK CLOREr) 

300.n. INPUT 
seTwEEN ia4 
;LINK ; PEN1 • 

To reduce buzz: 

1—Return R28, (8.2K) in picture tube cathode-vertical retrace suppression network circuit, 

to + 235 volts instead of to + 140 volts. 

2—Return C32, (.01mfd) in vertical retrace suppression circuit, to pin 6 of deflection yoke 

socket instead of to ground. 

3—Add tube shields to V15, 6AL5 (Ratio Detector), and to VIG, 6AT6 ( 1st Audio Amplifier). 

B- To reduce hum: 

1—Return R79, (22K) from center tap of volume control to low end of control instead of 

to chassis. 

2—Disconnect wire shields from chassis at Phono-TV switch, ( front of chassis) clip short 

and tape up exposed ends. 

3—Disconnect cable shield from jack at Phono Jack ( rear of chassis). 

The following are critical lead dress items which should be watched closely when servic-

ing in order that vertical buzz and hum may be eliminated: 

1—All audio condensers should be behind the shield and as close to the chassis as possible. 

2—C28, (.0047mfd) Vertical Oscillator coupling condenser and circuitry should be as close 

to the side of chassis as possible and as far away from the audio circuitry as possible. 

3—V8, 6S4 Vertical Amplifier plate lead should be as short as possible and as dose to the 

chassis as possible. 

4—C31, .22mfd Vertical Amplifier grid coupling condenser should be pushed as dose to the 

chaGsis as possible and as far away as possible from audio circuitry. 

0 

C406 
15 

• I TTU 109-13 
I (SARVES-TANZIAN »TT5" RF TUNER) 

— 

52 

VIS V19 
613C5 C407 6J6 

R.F AMPLIFIER  05C. S MIXER 

7.7 CIO 

L408 

$3 
L407 

C408 

68 

7409 

C410 
1470 

54 

04'. 
470 

L406 

tR 403 
7206 

\--/ POINT 

8404 
15K 

L402  

C4I5 
3/1.914C1 C65 

.00 

55 -

5405 
4700 

51i 

YELLOW 

GREEN 

QF 

TEST SOCKET 
(TOP VIEW) 

V4 V3 
BALS 6C86 

LIS L14 

6C B6 

4 

R402 ±C403 
2200 15000 

1196 
330 

0, • VAN 

C861-L ice7 
.005 1T T 1500 

1196 
81..1 

5401 104°1 Ifir7 
5K 1.0°1 
1  

VI8 
6805 

• 5 

c4c4 
VI4 V '001 

L146AU6 

CO; 

6 b - 

NOTES 
I UNLESS orniwisE NOTED ALL CARBON RESISTORS 
ARE 1/2 WATT 60% it CONDENSER VALUES ARE IN iNét 
WITH SOOV RATINGS 

+235 v. 
PEW-(EXTERNAL 

SHORT) 

COLOR IIi.GKET 
(TOP vIFW) 

8 I 

+280v 

4 

2 e• MOLDED PAPER, K•,,000 m.000.000 

3. VOLTAGES MEASURED WITH A VACUUM TUBE VOLTMETER. 

4 RESISTANCE READINGS OF WINDINGS ARE APPROXIMATE 
AND MAY VARY 7. 15% 

5 IN SOME ,EcEivENs A 3011111. DEFLECTION YOKE ( TTR 224-0) MAY HAVE 
BEEN USED INSTEAD OF THE 8.3mA. DEFLECTION YOKE (TIR 242-D1. 
IN THESE RECEIVERS THE CHASSIS ARE DENOTED 478.380-) OR 
478.301-I, AND THE HORIZONTAL DEFLECTION CIRCUIT WILL BE AS 
FOLLOWS: 

vii 
1B3GT 

HIGH VOLTAGE 
RECTIFIER 

• 690 
3.3 

; 
TN CONTROL Lee 

:C73' 692 I 
11K ' 

Li° 1511ViTTCP: j 1' C7ae 
75-I3KV  

•-+I40v. 
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478.380 and 478.381 CHASSIS 

C54 
—4 220 

C85 100 

7196 
-+ — .i‘te  

IRS? I 8M 

VI 4 BOTTOM TOP 
, 6A U6 r • 5 C AmPL 

T8 

C53 
 e 

64 • 3 181C 
10% X RIO 

IWO 

CO5 
.02.1 200V 

R114 C56 III .005,0 I  

PNONO 0 

VIS 
6A L5 RATIO DETECTOR 

T.V. PHONO-T.V. 
—•••• 140Y. synTai 

VI6 
6A16 (or 6AV6) 

io AUDIO AMPLIFIER 
C63 C134 .001‘àf 010 600V •00V 

VI 34 1114C 
6C86 

Ill 1 F VIDEO AMPLIFIER T 1 

C • 
11 10% 

1K 10% 1500 
+140v 

V2 34 1181C V3 34 8NC 
6C86 6C86 

tad IF VIDEO AMPLIFIER 3,4 . F VIDEO AMPLIF 1ER 
12 T 3 

12K R4/ 10% 
R 

Ct 330 C9--.1500 1501 
V7 

6SN7GT SYNC SEPARATOR 
.• 

C2I .0470 400v e 

V6A 
6SR 7 SYNC LIMITER X 

C22 
i 0 0 

R27 
0 0 

+235v 

C 23— 
+235v. -3 5v YooT 

R30 681K 10% 

C37 R46 62 .501C • 104  
-IC V9 - 6SN7GT SYNC GUIDE 6 

R47 330K 1094 
C39  0470 400V 

11—, 
1 R50 022.4F 3.911 400V 

10% R882•0. T 10% - 5% 
C40 47m/ 800V 
-90v 

LOCkING 80817 RANGE r  - - - ----

. If T6 

"e  

R531 22.  ••,-, , 5 5% • 
110.r. . 1 C42  

114.-III. _ ... p 

ISO Ii, e --II--RS? C438I .50K CH.,1 6r0v 
•c• 5% 1BG••= 

X .0010 C46 --D-C•I %KA 22.4 8.., 600v 5,57, NOR *SI  HOLD 330K IW 83751W 5.4 82« 10% 

R61 •7 
10% 

RII 330 

o R• 828 
•/11  101,  

R.75 1500 
005 

+140v 

812  -ICI? 5.06 25.?I.  200V 
V68 
6SR 7 VERT OSC 

814 8 11.26 
ATOP  

IRIS 120K 

•-•11— « 
CII ,2,0 1500 

173 

+140 

#38 
IR 

V4A 
64L5 VIDEO DETECTOR 

L I 

L 3 V5 
aim 11010. 12 AU? IS ZINO VIDEO RAWL C14 0441-200v 

g ig 

L2 
West 

 4—, ORAMIE 
man( CI4 R14 51 3 IIK 

10% 

V48 
6AL5 • G C DETECTOR 

c,5 
005 1 Ve 

6 54 VERT AMPLIFIER 

0047,44 
T4 6C,r  

" R29 3 em 
10% 

-e- RED 831  C29 R34 22K 'stoo 10%  .01.444.— 561 400V  VERT 
C26 0047115 Î C27 HOLD 

I .2 600V .0020 

O 

C28 e 

833 

*54 8211 
.6 5% 

C 45 .0470 --600v 
-90v 

T 270 

R55 100K R5. 
1«, 10K 
10% 

R60 47  
• sw,P 

A3811 859 ,0.16C ,1,11 HORIZ 10. -r-ORivE 
e 

3 

C30 0470 
600v 

VIO 
6806G NORIZ OU•PuT 

R35 47K 
101, 

C 31 22.1 
600V 

>11137 470K 
R 36 2 54,1 NEIGH 

-90v -90v 

r--

R40 820 10°, C7ic 1001E 0047 i257,1FD 19-10% 6001 50v 

M-1e0%x 

RIS 39M 
ION 

CI? e 0470 400V 

,RI? R•4 5K 
IN PICTURE 
-35v 

- R9c 
T 7 5 3 

68v PULSE DO NOT MEASURE 
 1C49 

.._4 600v 

Re tR62 4.7K —c50 Bw•,0% ,c.147,,E W.W. 
• 7001 

+280v -90v 

280v 
1161 10K 

 73JI-001 C 
e 

872 
C714 IONFOT 475k, 

•  IN 1120 1 47  Ci8 I0050 400V 

60e. 
TOT 

L 8 A 

VIT 
6K T AUDIO JUT Pu T C65 00470 AUDIO OUTPUT TRANS 600V 
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No. 2105 and No. '2105A are 17" 
Table Model Television Receivers having 
a twenty-two tube chassis using an auto-
matic focus, rectangular picture tube. 

V20 6J6 
V21 6130,7 
vi 6Au6 
V2 6AL5 

\71 6Av6 1/  6v6GT 
v5 6c136 
v6 6CB6 
V7 6CB6 
V8 6BA6 
V9A 12AU7 
V9B 

Oscillator-Mixer 
RP Amplifier 
Limiter 
Ratio Detector 
1st Audio Amplifier 
Audio Output 
1st Pix IF Amplifier 
2nd Pix IF Amplifier 
›.‘d Pix IF Amplifier 
4th Pix IF Amplifier 
2nd Detector and A.G.C. 
1st Sound IF Amplifier 

PAGE 

84-881 V20 
76 6807 
80 R F. AMP 

80 
34.88 
2,4-88!  V2I 1 

6J6   
RE OSC 
MIXER 

No. 2145 and No. 2145A are 17" 
Console Model Television Receivers having 
a twenty-two tube chassis using an auto-
matic focus, rectangular picture tube. 

_MBE COIML1.5YEN1 

SPECIFICATIONS  

Power Supply Rating 
Audio Power Rating 
Antenna Input Impedance 
Video Response 
Focus 
Sweep Deflection 
Picture Carrier 
Sound Carrier 
Adjacent Channel Sound Traps 
Adjacent Channel Picture Traps 
Accompanying Sound Trap Shelf 
Rejection Trap 

V10 6AC7 
V11 12AD7 

V12A 6SeGT 
V12B 
V13 634 

6AL5 
V1 6S GT 
V16 6BQ6GT 
V17 1B3GT 
V18 6WhGT 
vi9 5114G 
V22 17HP4A 

V96 
V2I2AU7 
1ST 

SOUNDLF 

VI 
6AU6 
2ND 

SOUND IF 

r V2 
6AL5 
RATIO 
DET 

V3 
6AV6 

1ST AUDIO 
AMP 

V5 
6C 86 
I.ST PIX 

I. F 

V6 
6C B6 
2.ND PIX 

I. F 

V 7 1 
6CB6 

3RD PIX 
I. F 

V8 
6BA6 
4TH PIX 

LF 

V9A 
1/2 I2AU7 
2ND DE T 
AG C 

V4 
6V6GT 
AUDIO 
OUTPUT 

VIO 
6AC7 
VIDEO 
AMP 

VII 
12 AU7 

 — SYNC. AMP 
SYNC. SEP 

VI2A 
1/26SN7GT 
SYNC 
SPLIT. 

VI 4 
6AL5 
HO RIZ. 
DISC. 

VI5 
6SN7GT 
HORIZ. 
OSC. 

V126 
  1(26SN7GT 11 VERT. 0 SC. 

V I3 
6 S4 
VERT 
OUTRJT 

VI6 
  68Q6GT 

HORIZ 
OUTPUT 

Video Amplifier 
Sync Amplifier and sync 
Separator 
Sync Splitter 
Vertical Oscillator 
Vertical Output 
Horizontal Discriminator 
Horizontal Oscillator 
Horizontal Output 
Hi-Voltage Rectifier 
Damper 
Power Rectifier 
Picture Tube 

105-120 Volt, 270 Watts, 60 Cycle, 1C 
3.2 Watts 
300 ohm 
& M.C. 
• ectrostatic 
Magnetic 
145.75 M.G. 
41.25 M.C. 
47.25 M.C. 

U6.1511 M. C. 
4.5 M.C. 

V17 
IB3 
H V 
RECT 

V22 
PIX 

V18 
6W4GT 
DAMPER 

BLOCK DIAGRAM 

VI9 
5U 4G 
POWER 
RECT 

BLOCK DIAGRAM CIRCUIT DESCRIPTION 

TO ALL 
STAGES 

BLOCK V20, V21  

The 6BQ7 (V20) is operated as a cascode type RF amplifier which is characteristically an 
extremely "low-noise" circuit. The plate (pin 6) of one triode is connected to the cathode 
(Pin 3) of the other triode resulting in a low-plate circuit impedance for the input-triode 
section. The input-triode has no voltage amplification but acts as an impedance transformer 
changing the low-current high-impedance signal on the grid to a high-current low-impedance 
signal in the cathode of the succeeding triode. This high signal current overrides the 
inherent circuit noise-level and since the second triode section does have voltage gain, the 
overall result of the cascade circuit is good sensitivity combined with less noise or n snow. 

V21A serves as the RF oscillator and V21B as the RF mixer. 

The oscillator operates 45.75 mc above the received picture carrier. The fine-tuning-control 
of the receiver is mechanically connected to a variable capacitor (C12) to provide tuning of 

the oscillator. 

The picture and sound carrier are fed to the grid of the mixer --- beating with the oscillator 
to convert to the IF frequency. The picture carrier is converted to 45.75 mc and the sound 
carrier to 41.25 mc. 

© John F. Rider 



BLOCKS V5 --176--V7 --V8 

The picture carrier has been converted down to 45.75 mc and the sound carrier to 41.25 mc. 
A wide band width is accomplished by stagger tuning the IF stages --- each to a different 
frequency of the band from 41,25 to 45.75 mc. This wide flat band width is obtained by 6 
tuned pole, L8, T103, T104, T105, T106 and f08, and is essential for good picture detail. 
The sound carrier is passed through at about 5% of the level of the picture carrier. This is 
done to insure that there will be no amplitude modulation on the 4.5 mc sound carrier at the 
2nd detector. 

The IF response curve is adjusted to have a sound-porch at the 5% level for the 41.25 mc 
sound-carrier. This sound porch is formed by trape T103 and T107. The sound porch is tilted 
so that on weak signal, when the picture carrier (by fine tuning) is tuned higher on the 
response curve to give a better picture, the sound will also ride higher on the tilted sound 
porch --- thus giving greater sound sensitivity. This insures simultaneous good sound and 
picture at all operating levels. 

The alignment of the IF strip is critical and the Video Alignment Chart should be carefully 
followed. The IF strip has 6 trapa. Traps T105 and T108 are adjacentechannel sound-traps 
(47.25 mc). Traps T104 and T106 are adjacent-channel picture-traps (39.75 mc). It should 
be noted that the screen-by-pass capacitors used in each IF stage are to be replaced with exact 
values since they serve effectively to "neutralize" plate-to-grid interelectrode coupling at 
41 mc IF frequencies. Factory lead-dress and lengths should also be duplicated when repairs are 
necessary. 

BLOCK V91 

V9A is used as a twin diode in this circuit. 

The 2nd det uses of a 12AU7. The grid ( Pin 2) performs the operation of a diode plate for 
detection of the Video information. The plate ( Pin 1) is used as another diode plate, detecting 
the IF signal for use as an AGC Voltage. 

Delay of the AGC Voltage is accomplished by raising the cathode to a +2.4 volts. The plate 
(Pin 1) is returned to ground through R144. The cathode ( Pin 3) is +2.4 volts above ground 
(bias developed across R148.) This 2.4 volts serves as a "delay" --- meaning that an IF 
signal of 2.4 volts must be developed before the AGC diode will conduct. 

The grid (video diode) has no bias and will conduct current on a very low signal for video 
detection. 

BLOCK V10 

The video amplifier (V10) is a 6AC7 television amplifier pentode. 

The video signal from the 2nd detector is capacity coupled to the grid of the 6AC7. 

This stage amplifies the composite picture signal which is composed of horizontal and verti-
cal synchronizing pulses and picture information. 

The 4.5 mc sound present in the plate circuit could produce interfering herringbone pattern 
in the picture. A trap L111 is tuned to 4.5 mc which traps out this interference. 

The composite video signal from this stage is applied to the cathode of the picture tube 
(V22). 

BLOCK V14  

An automatic frequency control (AFC) is used in this receiver to maintain stable horizontal 
framing. Two 1809 displaced horizontal sync pulses from V12A are fed to the 6AL5CV14; 
phase discriminator. A pulse is taken from the secondary winding on the width coil which is 
made into a sawt-othwave shape by integration through R194 and C171. Since pin 5 and pin 7 
of V14 are tied together, both sections of the diode are controlled by this sawtooth on which 
the two 180° out-of-phase sync pulses ride. The phase discriminator then is so designed that 
if the sawtooth arrives late relative to the sync pulses, a positive voltage will be fed to the 
horizontal oscillator to raise the frequency causing the horizontal oscillator to m ame back in 
sync. Conversely, if the sawtooth arrives early, a negative voltage is developed which in 
turn reduces the oscillator frequency. Any phase displacement between the sync pulses and the 
sawtooth will result in a DC voltage change st the junction of R190 and R191. This voltage 
is the control voltage for the Horizontal Oscillator. 

This voltage which is fed to the horizontal oscillator is essentially a well filtered DC 
voltage. Thus, ignition noise or other types of electrical interference will not cause lines 
to tear out because it is filtered out before it gets to the oscillator. 

BLOCK V15  

V15 operates as a cathode-coupled multivibrator utilizing a ringing tank-circuit, Lui. This 
circuit allows for more positive frequency conteolthan is available from conventional multi-
vibrator circuits. The frequency of the oscillator is controlled manually by the Horizontal 
Hold Control, R198, and the Horizontal Lock, L113. The frequency is controlled automatically 
by the DC voltage on pin 1, V14 as developed by V14. The output of the oscillator is a saw-
tooth which is used to drive the horizontal output tube. Cl8C, drive trimmer, controls the 
amplitude of the sawtooth fed to th c ho-ieoral output tube 

If this sawtooth voltage is too high, the horizontal output tube will be overdriven and a 
vertical white line will show up on the raster. If the sawtooth input to the horizontal out-
put is too law, the raster will be narrow and the high voltage will be low. 

BLOCK V16--V17--V18  

The Horizontal output stage, 716, supplies a current waveform through T111 to the yoke 
(L117-1118) shaped to produce linear horizontal sweep. T112 serves as a width-control. By 
turning its "slug" in,its inductance will be increased --- reducing the loading on T1ILand 
increasing the horizontal scan (width). V17 is the Hi-V Rectifier and V18 is the Damper Tube. 
V18 serves effectively to damp-out the parasitic-oscillations occurring at the end of the 
"retrace" part of each horizontal sweep-cycle. The energy from these damped-oscillations is 
conveniently utilized to "boost" the nominal 300V B+ voltage to approximately 515V as seen on 
the schematic on one side of R177. 

BLOCK V9B-V1-V2 

At the second detector (79A) the picture carrier (45.75 mc) and sound carriers (41.25 mc) 
beat to give a 4.5 mc " intercarrier" beat frequency difference. This frequency modulated 
4.5 mc carrier is fed to V9B and amplified. V1 serves as a combination amplifier and limiter 
to clip off noise and other forms of amplitude modulation. 72 operates as a balanced ratio 

detector. The output is the audio portion of the transmitted TV signel. 

BLOCK V3-174 

From the output of the balanced ratio-detector the audio signal is fed through the phono-
jack to the volume control. The phono-jack itself acts as its own "switch". For TV operation 
the phono-plug must be pulled out. )13 is the 1st Audio Amplifier and v4 is the audio output 
stage with a maximum output of 3 watts. The B+ circuit for v14 is isolated from the other 
chassis B+ circuits by 1114 minimizing the effects of audio on the picture. 

BLOCK V11-V12A 

V11 operates as a sync amplifier and separator. The sharp cut-off characteristics of its two 
triode sections combined with the grid-bias developed on pin 2 and the cathode-bias developed 
on pin 8 result in amplified sync-pulses completely separated from video. The operating 
voltages on V11 determine the waveforms illustrated on the schematic and both voltages and 
waveforms should be carefully checked when troubleshooting this circuit. V12A serves as a 
sync splitter. From the junction of R161 and R162 positive horizontal sync pulses are fed to 
V14, pin 2. From V12A, pin 6, negative horizontal sync-pulses are fed to V14, pin 1. These 
out-of-phase sync pulses are used in the "phase-comparator" circuit of V14 for Automatic 
Frequency control of the Horizontal Oscillator. From the plate, pin 5, of V12A the sync 
pulses are coupled through a vertical integrating network, CP-1, the output of which controls 
the vertical oscillator, V12B. 

VERTICAL RETRACE BLANKING 

Vertical retrace blanking is accomplished by cutting the picture tube off during vertical retrace 
time. This is done by feeding a negative voltage pulse to the grid of the picture tube during 
vertical retrace. This pulse is taken off the vertical output choke and is shaped by pulse shaping 
network C166 - C168 - RIBS. No diagonal vertical retrace lines will appear in the picture. 

BLOCK V12B  

Vertical sync pulses from the output of the sync splitter are separated from the horizontal 
sync pulses by an integrating network (CF-1) composed of R168, R167, R166, Cl), C159 and C158. 
These vertical symc pulses are used to control the frequency of a conventional type Blocking 
Oscillator. This oscillator utilizes one triode section of a 6SN7 tube V12B and its free-
running frequency is determined by the resistance and capacity tine constant (including the 
vertical hold control) in the grid circuit. The sync pulses are impressed at the tube grid 
just before the oscillator would normally trigger and are of sufficient amplitude to drive the 
tube to conduction and cause the oscillator to lock in at the sync frequency. The output 
amplitude or this stage is controlled by the height control. 

BLOCK (913) 

The Blocking Oscillator drives 684 triode, connected as a vertical scanning output stage. 
Adjustment of vertical-linearity is accomplished in the cathode of this stage by varying the 
bias and thus changing the plate-current operating-point of the tubes non-linear characteristic 
curve. Sawtooth current output is applied to the vertical deflection coils through the verti-
cal output transformer T110. 
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YOKE ADJUSTMENTS 

picture tube cone should fit snugly into the large front hole rimmed in rubber 
in the Yoke Mount Frame. The "Yoke Mount Feet Adjustment" allows the frame to be 
properly positioned. 

The Yoke  Radial Adjustment allows the yoke to be rotated right or left --- rotating 
the Prailre right or left. 

The Yoke Vertical Adjustment allows centering of the yoke coaxially with the tube 
neck. 

Pro_por positioning of the yoke is important so that picture corner-cutting and side-
shadows can be readily removed by the Centering-Ring. 

ION-TRAP ( BEAM BENDER) 

A single magnet -- "Beam-Bender" is used with the 17HP4A picture tube. The magnet 
shou7d adjust to the left side of the tube neck ( looking from the rear). The smooth 
heads of the rivets should be on top. Carefully rotate and slide the trap for bright-
est raster. It should adjust to be approximately one-half inch forward from the 
bakelite bese of the tube. A new trap should be used if it adjusts too far back to the 
bakelite. 

CENrEEING 

The Centering Ring should Le positioned one-fourth inch to one-half inch from the 
yoke. Center the raster by turning the knurled knob on the Centering Ring and at 
the same time rotating the Ring around the tube neck. After the picture is centered, 
check the Ion Trap setting. 

The Horizontal Hold Control will move the picture horizontally and should be set 
first to the middle of its range of movement of the picture. The Centering-Ring 
should then be used to center the picture within the mask and remove corner-shadows. 
If corner-shadows persist, check to see that the Yoke and Mounting Frame are as far 
forward onto the cone of the picture tube as possible. When the Yoke and Ion-Trap 
are positioned properly, the ring will readily center the picture without corner-
shadows. ' 

YOKE MOUNT 
FEET ADJ. 

CENTERING 
RING 

ION TRAP 

  DEFLECTION 
YOKE ADJ. 
(VERTICAL) 

DEFLECTION 
YOKE ADJ. 
( RADIAL) 

ANTENNA 
TERMINALS 

C) 
MORI Z Pt-)NO 
LOCK SOCKET 

q) 
HORIZ 
DRIVE WIDTH 

o 

o 
o 

@VERTICAL 
LINEARITY 
CONTROL 

HORIZONTAL LOCK ADJUSTMENT ( 11) 

(HEIGHT 
s.>- CONTROL 

SPEAK Eft 
PLUG 

1. Set the Horizontal Hold Control (6) to the center of its range. 

2. Adjust the Horizontal Lock ( 11) until picture is in sync. Then turn the 
Horizontal Lock ( 11) right until the picture goes out of sync. Next turn the 
Horizontal Lock ( 11) to the left until the picture just pulls into sync. 

3. Turn the Horizontal Hold Control (6) full left. Switch the Channel Selector (4) 
off station then on again. The picture should go out of sync. Turn the Horizontal 
Hold Control (6) full right. Switch the Channel selector (4_) off station then on 
again. The picture should go out of sync. 

Adjust the Horizontal Lock ( 11) until the number of diagonal bars are the same 
for both the right and left out of sync positions. 

WIDTH ( 13) 

This control regulates the amount of deflection current flowing in the Horizontal 
Deflection Coils controlling the horizontal dimension or width of the picture. 
Maximum width occurs when the screw protrudes about 1/2" from the coil mounting clip. 

HORIZONTAL DRIVE ( 12) 

Adjust HORIZONTAL DRIVE TRIMMER ( 12) slightly beyond the point where "overdrive" linee 
just disappear. "Overdrive" lines appear as a vertical white line in the left portion 
of the picture. The Horizontal Drive Trimmer is located in the control grid circuit 
of the Horizontal Output Tube ( 6BQ6) controlling the operating characteristics of the 
tube. Turning the HORIZONTAL DRIVE TRIMMER ( 12) to the right reduces the horizontal 
drive. • 

PHONO CONNECTION  

This receiver employs a Phono Jack on the back of the receiver chassis ( see Rear 
View). To play records, plug the shielded phono lead from the record player into 
the phono jack. The VOLUME CONTROL ( 1) will control the volume. The phono lead 
must be removed from the phono jack for television sound reception. During phono 
operation the light will remain on the screen. The Brightness Control (7) should 
be turned full left to darken the screen. For Chase.ds 132.024-3 only the TV-Phono switch 
(14) behind the conroldoor must be turned to the left. 
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VERTICAL LINEARITY (8) 

This control, locrted in the cathode of the Vertical Output Stage, changes the oper-
ating characteristics of this tube affecting vertical linearity of the top of the 
picture. 

HEIGHT (9) 

This control, located in the plate circuit of the Vertical Oscillator Stage, deter-
mines the amplitude of the vertical sweep which governs the vertical dimension of the 
picture. This control affects overall picture height and the vertical linearity of 
the bottom of the picture. 

LOCAL-DISTANCE SWITCH ( 10) 

In the "Local" position AGC voltage is connected to the grid of the R.F. Amplifier - - 
preventing overload on strong signal input. In the "Distance" position the AGC voltage 
is removed from the R.F. grid allowing the receiver to operate at maximum gain for 
weaker signal areas. For "fringe" areas there will be no noticeable affect of the 
switch in either position, since there will be insufficient signal to develop AGC 
voltage. 

CHANNEL 
NO. 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

CHANNEL 
FREQ. ( me)  

54-60 

6o-66 

66-72 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

TELEVISION CHANNELS AND RECEIVER OPERATING FREQUENCIES 

PICluHE 
CARRIER 

PREQ. ( mc)  

5.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

SOUND 
CARRIER 

FREQ. (mc)  

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

RECEIVER 
OSC. 

FREQ. (m0)  

101 

107 

113 

123 

129 

221 

227 

233 

239 

245 

251 

257 

PICIume 
IF 

FREQ, (ma)  

45.75 
45.75 

45.75 

45.75 

45.75 

45.75 

45.75 

45.75 

45.75 

45.75 

45.75 

45.75 

SOUND 
IF 

FREQ. ( mo)  

41.25 

41.25 

41.25 

41.25 

41.25 

41.25 

41.25 

41.25 

41.25 

41.25 

41.25 

41.25 

I. SET TUNER TO CHANNEL 

2. SET LCCAL-DISTANCE SNITCH 

3. CONNECT A 3V BIAS TO 

4. MAKE SURE THE TV. RECEIVER, 

VIDEO I.F. AM) TRAP ALIGNMENT 

9 - 10 oR II. 

IN LOCAL POSITION 

THE JUNCTION OF R141 6 RI43 AM) GROUND 

SIGNAL GENERATORS AND SCOPE ARE BONDED BY A COMMON GROUND 

STEP EQUIPMENT CONNECTION FREQUENCIES ADJUSTMENT INSTRUCTIONS 

I. V T. V M ACROSS RI47 ISOLATE V.T.V.M. MD MTN MI RESISTOR 
YET ON LOWEST WALE, 

2. 0144,47yek Tuno TEST PONT 39.75 ;ION TWO 104 IL L.; { ,Te...E ..1101•TOM, 
NUM 

3. SAME SAME 41.6 TœTIO7 cter=T4111.;f { TM SU505 TTON 
UM 

4. SAME SAME 47.25 TO] ¿NO If 
TIN ITN If. 1,131, MINIMUM 

5 SAME SAME 45.3 TI CC=1.21. COIL { TUNE ;OP CA.; 55ThCMIE AU. THE MAY IN ANO 

6. SAME SAME 45. TUNE TOP TIM MN. L F. ( FOR MOKIIIMI 

7. SAME SAME 43. I TIOI DM 1 F. { TUNE MP FOR IIMIMOUld 

B. SAME SAME 45.75 TIO‘ De IF. { TUNE TOP 
FOR MIMI 

9. SAME SAME 42.25 TI33,C,01. 7118;TEN., LE i 41:IIE TOP 
5(55(45 

10. SAME TO CHASSIS NEAR 
LIT If 1111111 VS 

40.7S 45 MR 
42.75 42.25 ASID Al A 11/M5111 OCNERATOR 

I I. OSC1LLOICORE duNcncot CIMISL120 

TO UCH u co Too ns XL9- eiffl-
nsooncc CURVE 

ISOLATE 

RECEIVER 

SCOPE LEAD WITH IIII MEMSTOR 

I 2. OlrEERE: É TOR 
ANTENNA 
TERMINALS °"ANNEL 1° TUNER SET TO CHANNEL 0 

I 3. SAME SAME MARKER • I. 4 TIO7 CATHODE TIIAP SEE CURVES BELOW 

I 4 SAME SAM E ALL CHANNELS CH» CUMM CM ALL CHANNELS 
• 

45 73 

A. TIOS AND TWER COIL AFFECT SLOPE ON LEFT SIDE. 

B. TIOG MD 7108 AFFECT TILT OF CURVE. 

42.75 C. 1103 AND 7104 AFFECT WIDTH OF CURVE AND SLOPE OF 
RIGHT SIDE. 

45 42.75 

INCREASE SCOPE GAIN TUNE NO7 
UNTIL TRACE LOOKS LIKE THIS. 

4 I .60 

POSSIBLE POSITIONS 

41.60 

MGM IN 
FREQUENCY 

OF CURVE AFFECTED BX CATHODE 

4160 

CORRECT 

TRAP TIO7 

e60 

IDW IN 
FREQUENCY 

USE OF MARKER SIGNALS  

The illustrpted response curves show whore markers fall. For sweep generators the 
do not have built-in marker signals, calibrated signals from an R.F. generator must 
be used. The "hot-side" of the generator output lead hooked to the chassis near the 
1st I.E. input will spray enough signal into the circuit to be seen on the scope. 
Marker beats will show best when the sweep-input is low and the scope gain set high. 

INTERCARRIER 
SOUND 

(PICTUNE IF 
LESS 

SOUND IP) ( re)  

4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 

4.5 
145 
4.5 

SOUND LE ALIGNMENT AND 4.5 TRAP ALIGNMENT 

STEP EQUIPMENT CONNECTION FREQUENCIES ADJUSTMENT INSTRUCTIONS 

i V. T. V M. 
PIN I V2 TO gum 
RATIO DETECTOR 

SET ON 0 VOLT SCALE 

2. 
SIGNAL 

GENERATOR 

JUNCTION OF LI20 

AND C149 
4.5 MC 

BOTTOM 1101 RATIO DEI. TOP 
L101 LST. SOUND I.F. TUNE 
FOR MAX. ON VTVM 

SET GENERATOROUTPUT 7T 1- 1 

READ OPPROX 5 VOLT CN VTVM 

3 V. T. V. M. 
JUNCTION OF RI 10 

AND C108 
TUNE TOP OF 7101 RATIO DET. 
FOR ZERO. 

SET METER Cli LOWEST SCALE 
TUNING TOI SHOULD SWING 
METER ABOJE 8 BELGA ZERO 

4 SAME SAME SAME 
.,...,̂ {TUNE GENERATOR 
. ABOVE AND BELOW 45NC 

POSITIVE AND NEGATIVE PEAKS 

SHOULD READ WITHIN 30 % 

5 VTVM  PIN I V2 TO GROUND 

RATIO DETECTOR 
SET ON 10 VOLT SCALE 

6. 
SIGN AL 
GENERATOR 

JUNCTION OF 
L 112 AND RI53 

USE .01 ISOLATING CAP 
4.5 MC 

TUNE 4.5 TRAP LI I 1 FOR 

MINIMUM ON VTVM 

REMOVE VIDEO AMP VIO CON-
NECT 200/I./CAPACITOR 
BETWEEN PIN 8 AND PIN 4 

6
L
-
ZL
 
3
0
V
d
 A
I
 
)1
3
M
1
3
0
d
 
'
9
1
V
3
S
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CHASSIS 132. 024, -1, -2 -3, -31 

CONVERTER 
45.3 MC 

TUNER TEST 
POINT 

1103 
CONVERTER I. 
42 25 MC 

1104 1ST. IF 
42.25 MC 

1105 2.1.F 
45.75 MC 

T106 38D. IF.  
43.1 MC 

1108 4TH. 
45 0 MC 

1101 

RATIO DET. 

ON-011F 
WW1«  

VERTICAL 
HOLD 

clorTICTUtAZe  

T110 
VERTICAL 

CHM. 

L114 
FILTER 
CHOKE 

HORIZ 
IJCICK 

PHONO MORIZ 
JACK DRIVE 

•TOP VIEW— CHASSIS 

HORIZONTAL 
HOLD HE *KT 

VERT ICAL LOCAL-
IGHTNESS LINEARITY DISTANCE 

L. 

C 

e 
C 

o 

BOTTOM VIEW — CHASSIS 

NOW L113 
DRIVE MHZ 

LOCI 

1107 ADJ. 
CATHODE 
TRAP 

LI II 
4.5 NC 
TRAP 

a 

IA) 1 ADJ. 

FIRE 
TUNING 

erz, 

T 104 ADJ. 
3975 TRAP 

T103 ADJ. 
MC TRAP 

TICS ADJ. 
•7.25 MC TRAP 

T102 AIM 
OUTPUT 

TIOR ADJ. 
36.713 SIC TRAP 

1101 
RATIO T. 

°EFL. YOKE 
ADJ ( RADIAL, 

CENTERING 
RING 

HORIZ. 
OUTPUT 
III 

WIDTH 
CONTROL 

TOR ADJ. 
•7. 25 MC TRAP 

TO , 68 
ANTENNA 
TERMINALS ,;  

, C8 68 
' 
I 

A2 OH- 4./11111-

LW 

VW 

• 

cc; 

LI 

VU' 

TUNER UNIT 

TUNER OSCILLATOR ADJUSTMENT 

A. High-Channels adjustment, A3, and R. Low-Channels adjustment, All., of the R.F. 
oscillator is accessible when the channel tuning knobs are removed. These two 
adjustments are shown on the Tuner Unit View. 

HIGH-CHANNELS  

1. Set the Channel Selector Switch to the highest available station between 
channels 7 and 13. 

2. Set the Fine Tuning to mid-position. 

3. Adjust A3 for best picture definition. 

4. The remaining lower "High-Channels" should be within the ran(;e of the Fine-
Tuning. 

LOW-CHANNELS 

1. Set the Channel Selector Switch to the highest available station between 
channels 2 and 6. 

2. Set the Fine-Tuning to mid-position. 

3. Adjust A4 for best picture definition. 

4. The remaining lower "Low-Channels" should be within the range of the Fine-
Tuning. 

NOTE: The design purpose of A3 and All, is to provide adjustment for channel 13 
and channel 6 --- for optimum High and Low channels covernge. The above 
procedure, therefore, gives optimum adjustment for any available stations. 

IF AND FM TRAP ASSY 

L9 LI.411 
C5 10.0 

AI (;. gi  

CI 
325 L5 

.275 

L3 411-7 

C3 
L7 325 
275 

C2 L6 =I- C4 
32.5 275 L8 32.5 

275 
  „s, .  

L2 C6 10.0 L4 1 
.411 .411 

COILS " L" ARE IN ; CONDENSERS " C " ARE IN UUF 

TO 
TUNER 
INPUT 

TUNER UNIT 

T I 
43 MC 

CONVERTER — 

A2 

A 1 

A4 
CHANNEL 6 - 
OSCILLATOR -- --Amp 
ADJUST 

V20 
61107 

R.F. AmP 

R.I. OSC. 
MIXER 

CHANNEL 13 
OSCILLATOR 
ADJUST 

©John F. Rider 



HOW TO ORDER PARTS 

1. Use correct order form. 
2. On the Purchase Order always give the following information: 

(1) PART NUWER ( number printed on the part if different from that 
shown in this list) and DESCRIPTION for each part ordered. When 
no part number is assigned, order by description and rating. 
Also give PRICE of part ( indiente if no selling). 

(2) The CHASSIS NUM13ER, which is 132.024. This number is found on a 
metal plate at the rear of the chassis. 

3. MARK-UP: Selling prices in the following list produce a MARK-UP of 
AA5, unless otherwise noted in the M. U. Code Column. 

4. In all correspondence relating to cabinets, always mention the source 
code letter stamped into the upper rear rail of consoles or on 
sticker on the back, bottom or inside of cabinet. 

SCHEMATIC 
LOCATION  

C180 
0137 

0117, 
0122, 
C134 

C111 
C142, 
0101 

0176 
0152, 
0177, 
0183 
0107 
0120, 0126, 
C132, C138 

C104,. 0118, 
C145, 0119, 
0123, 0190, 
C124, 0125, 
C129, C130, 
0131, C136, 
0139, Cl! 

c155, c156 

ci61 

C108 

01) , 3 
0128, 

c146, 

c179 
C174 

0113, 0171 

0172 

c186, 0187 

c165 

REPAIR PARTS LIST --- CHASSIS 132.024-1 

PART 
NUMBER 

N25520 
N25471 
N24528 

DESCRIPTION 

Antenna Terminal Board 
Cap Tube Top (6130e) 
Capacitor, 40 uuf to 
Capacitor, 2.2 uuf r 
Ceramic 

Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 

370 uuf Trimmer 
0.5 uuf 5oov 

8.2 uuf Ceramic 
47 uuf 10% Ceramic 

e uuf 20% 500V Mica 
68 uuf 10% Disc 

100 uuf 10% 500V Mica 
270 uuf 10% 500V Mica 
330 uuf 10% 500V Mica 
500 uuf Ni Volt 
500 uuf 10% 500V Mica 
610 uuf 10% 500V Temp Coeff 

1000 uuf Min 500 DCWV Disc 

Capacitor, .001 mfd 20% 600V 
Paper Tubular 

Capacitor, .0015 mfd 20% 600v 
Paper Tubular 

Capacitor, .0033 mfd 20% 600v 
Paper Tubular 

Capacitor, 3900 uuf 5% 509V Mica 
Capacitor, .00117 mfd 20% 600V Molded 
Paper 

Capacitor, 5000 uuf Min 500 DCWV Disc 

Capacitor, .00/17 mfd 5% 600v Min 011 
Impregnated 
Capacitor, .01 mfd 20% 400V 
Paper Tubular 

Capacitor, .01 mfd 20% 600V 
Paper Tubular 

Capacitor, .01 mfd 20% 600v 
Paper Tubular 

Capacitor, .033 mfd 20% 200V Paper 
Tubular 

SELLING 
PRICE EA.  

.15 

.o6 

.43 

.34 

.26 

.31 

.23 

.23 

.26 

.26 

.26 
2.00 
.26 
.31 

.23 

.23 

.23 

.23 

1.25 
.23 

,23 

.46 

.23 

.23 

.31 

.23 

c151, c179, 
c173, c154, 

C109 

C163, C169, 
c1814 

c112, c153. 
c168, c185 

C148, c149 

c164, c182 

c166 

C178 

0189 

c188, c147 

0157, 

Cl 
c5 

04 

02 

clea 

C3 

L102, L104 
L114 
T110 
L113 
L101 
L119, L103 
L106 
L108 
L109 
L112 
L110 
L120 
L111 
T112 

R189 
R198 
R170 
R176, R181 
R113, R150, 
SW102 

C158, C159 8 
0160, R166, 
R167, R168 

SW104 

N25453 
N25h52 

N25454 

N22h22-13 

N22h22-14 

N23095 
N23087-1 
N2h990-1 
N2 ii[49 
N2554.3 
N22500-19 
N22500-8 
N25468-6 
N25468-5 
N25k68-1 
N25468-8 
N25q16 
N25609 
N24991 
N25626 
N22464-34 
N22464-38 
N22464-36 
N22464-20 
N22464-27 

capacitor, . 047 mf 20% 400 V. 
Paper Tubular 

Capacitor, .047 mf 20% 200 V. 
Paper Tubular 

Capacitor, . 047 mf 20% 600 V. 
Paper Tubular 

Capacitor, . 1 mf 20% 400 V. 
Paper Tubular 

Capacitor, . 1 mf 20% 200 V. Paper 
Tubular 
Capacitor, 
Tubular 

C li amec1 ' 
Capacitor, 
Tubular 

c:r, . 22 mf 20% 400 V. Paper 
Tubular 
Capacitor, . 22 nf 20% 200 V. Paper 
Tubular 
Capacitor, . 47 mf 20% 200 V. Paper 
Tubular 
Capacitor, 4 nfd. 150 V. Electrolytic 
Capacitor, 20 mfd. 450 V. Tubular with 
Lends Electrolytic 

Capacitor, 100 mfd. 25 V. Tubular with 
Lends Electrolytic 

Capacitor, 20-25 50-350 60-400 5-450 
F. P. Electrolytic 
Capacitor, 100-50 20-450 80-350 
F. P. Electrolytic 

Choke Filament 
Choke Filter 
Choke Vert. Output 
Coil Horizontal Oscillator 
Coil - Sound Pick Off 
Coil, Video Peaking 20 uh 
Coil Video Peaking 20 uh 
Coi], Video Peaking 40 tall 
Coil, Video Peaking 100 uh 
Coil, Video Peaking 185 uh 
Coil, Video Pet-Acing 250 uh 
Coil, Peaking 1.7 uIt 
Coil, Video Trap 
Coil, Width 
Control, Beam Centering 
Control, Brightness 
Control, Horizontal Hold 
Control, Vert. Hold 
Control, Vert. Linearity & Height 
Control, Volume Contrast - On-Off 

.1 mf 20% 600 V. Paper 

.1 nf 20% 1000 V. Paper 

.22 red. 20% 600 V. Paper 

N24166 Couplate, CP-1 Vert. Integrating 

N25598-1 
N25598-2 
N25628-I 
N25330 
N25331 
N25121-2 
N22493 
N2537 
N24277-4 
N22489 
N25662-1 
N24739-1 
N2h7/4-2 
N24740-2 
N24742-1 
N24699-2 
N25683 
N25596 

50-35o 

Cover, Cabinet Rear Assy.(Cat.#2105) 
Cover, Cabinet Rear Assy. ( Cat.#2145) 
Door, Controls 
Door, Mountim; Bracket 
Dooe Spring 
Dust Seal Vinyl Tube 
Fuse, 4 A mp With Lends 
Glass, Safety 
Grommet, Rubber, Yoke & Anode Leads 
Interlock, Plug 
Ion Trap 
Knob, Channel Indicator 
Knob, Contrast 
Knob, Fine Tuning 
Knob, Volume 
Knob, Behind Control Door 
Knob Tab UHF 
Mask, Plastic 

.26 

.21 

.26 

.31 

.29 

.51 

.43 

.37 

.51 

1.05 
1.65 

1.h3 

3» 5 

3.35 

.17 

.20 

3.3•  

.94 

.66 

.66 

.66 

.66 

.66 

.66 

.66 
1.11, 
1.85 
1:g 

.74 

1.• 2 
2.56 

.85 

2.112 

3.50 
.07 
.11 
.63 
.29 

4.65 
.06 
.23 
.77 

1.05 
.23 
.23 

1.00 
.17 
.06 

4.60 

3
9
V
d
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l
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D
n
u
a
o
a
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S 
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CHASSIS 132. 024 - - - , -31 

SCHEVATIC 
LOCATION 

R208 
R202 
R121, R126, 
R132 

R146 
R136 
R125, R129, 
f138, f103 
R151 
R204 
R109 
R118 
R162 
R123, f128, 
f130, R133, 
R137 
R104 
R164. 
R191) 
R180 
R161 
R177 
R2114 
n119 
R122, R127 
R147 
R14.8, 
f153 
R101 
R185, f199 
R195 
R178 
R155 
R111, f112 
R107 
R194 
R120, f213 
R201 
R121(1 
1110 
p13, R169, 
R186 

R205, R206, 
R207 

R110, R116, 
R163 

R159 
R197 
11144, f171 
R190, f191 
R200 
R102 
R11 
R1J, R212 

Rlk3, 
R154_, R187 
R158 
R156 
R174, f193, 
f203 

R160 
R142, R140 
R106 
R117, R149 
R175 
R173 
R157, R179 
R192 
11114 
R172 

R165 

PART 
NUMPER 

1125532 

DESCRIPTION 

Resistor, 
Resistor, 
Resistor, 

Resistor, 

Resistor, 
Resistor, 

Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 

3.9 ohm 105 1/2 W.,Wire wound 
Li? ohm 205 1/2 W. 
47 ohm 10% 1/2 W. 

100 ohm 10% 1/2 W. 

120 ohm 10% 1/2 W. 
150 ohm 20% 1/2 W. 

150 ohm 10% 35./2 W. 
220 ohm 105 W. ?90 ohm 5% 1/2 W. 
t70 ohm 10% 1 W. 
20 ohm 10% 1/2 W. 
1000 ohm 205 1/2 W. 

Resistor, 1000 ohm 105 1/2 W. 
Resistor, 1100 ohm 5% 1/2 W. 
Resistor, 1200 ohm 10% 1/2 W. 
Resistor, 1500 ohm 20% 1/2 W. 
Resistor, 1800 ohm 10% 1/2 W. 
Resistor, 1800 ohm 10% 2 W. 
Resistor, 2200 ohm 105 20 W. 
Resistor, 2200 ohm 20% 2 W. 
Resistor, 3300 ohm 20% 12 W. 
Resistor, 3300 ohm 5%1 2 W. 
Resistor, 4700 ohm 10,;1. 1/2 W. 
Resistor, 4700 ohm 5% 2 W. 
Resistor, 1,700 ohm 10% 1 W. 
Resistor, 8200 ohm 10% 1/2 W. 
Resistor, 8200 ohm 105 1 W. 
Resistor, 10 K. 10% 1/2 W. 
Resistor, 10 K. 2q% ],/2 W. 
Resistor, 10 K. 5% 1/2 W. 
Resistor, 12 K. 105 1 W. 
Resistor, 12 K. 10% 2 W. 
Resistor, 15 K. 10% 1/2 W. 
Resistor, 15 K. 10% 1 W. 
Resistor, 18 K. 5% 1/2 W. 
Resistor, 22 K. 10% 1 W. 
Resistor, 22 K. 10% 1/2 W. 

Resistor, 27 K. 10% 2 W. 

Resistor, 

Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 

Resistor, 
Resistor, 
Resistor, 

Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Rail, Top 

47 K. 10% 1/2 W. 

47 K. 10% 1 w. 
91 K. 5% V 2 W. 
100 K. 10% %/2 W. 
100 K. 5% 1/2 W. 
120 K. 20% 1/2 W. 
120 K. 10% 1/2 W. 
150 K. 10% 1/2 W. 
220 K. 205 1/2 W. 
220 K. 10% 1/2 W. 

270 K. 10% 1/2 W. 
270 K. 20% 1/2 W. 
470 K. 10% 1/2 W. 

560 K. 10% 1/2 W. 
560 K. 20% 1/2 W. 
68o K. 20% 1/2 W. 
1 meg. 20% ,/2 w. 
1 meg. 5% 12 W. 
1.5 meg. 5 % 1/2 W. 
2.2 meg. 10% 1/2 W. 
4.7 meg. lq% 112 w. 
10 meg. 20% 1/2 W. 
10 meg. 10% 1/2 W. 
Retainer 

SELLING 
PRICE EA.  

.15 

:g 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 
1.08 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 
1.00 

SCHEMATIC 
LOCATION  

nui 
T102 
T107 
T103 
T104 
T105 
T106 
T108 
T111 
T113 
T109 
T101 

C167 
R18,, R182 
R184 

PART 
NUMBER 

N22572 
N25002 
N22820-1 
N2111-1 
R22 20 
N25 19 
1120389 
N19579 
N20310-3 
11202711. 
N21677-1 
N24690-4 
N25607-1 
N25597-1 
N25525 
N24776-1 
N25415 
N25410 
N29111 
112511.12 
1125143 
N2474 
11211.989 
112511.33 
N22446-1 
1125322 
1125255 
1125919 

N25907. 
N252 5 
1125514.8-1 
N22 56 

DESCRIPTION 

Shield, Miniature Tube 
Socket and Corona Ring " IB3" 
Socket Color, Octal 
Socket, Kinescope, With Leads 
Socket, Molded Octal nede 
Socket, Phono 
Socket, Octal Wafer 
Socket, Spe-ker 
Socket, 7 Pin Min. Wafer 
Socket, 9 Pin Miniature 
Socket, 9 Pin Min. "Vert Output 
Socket, Yoke & Lead Assembly 
Speaker & Plug Assy. ( Cat. #2105) 
Speaker & Plug Assy. ( Cat. #21)1.5) 
Switch, Local-Distance 
Transforme4 Audio Output 
Transformer, Cathode Trap 
Transformer, Converter I.F. 
Transformer, 1st Pix I.F. 
Transformer, 2nd Pix I.F. 
Transformer, 3rd Pix I.F. 
Transformer, 4th Pix I.F. 
Transformer, Horizontal Output 
Transformer, Power 
Transformer, Vert. Oscillator 
Transformer, Ratio Detector 
Trap, I.F. 
I.F. and F.M. Trap Assy. 

NOTE: Early production had 
same sets with I.F. and F.M. 

follows: 
separate cans, as 

F.M. Trap 

T;INP;R Tr-IT6-B 
Choke, Filament 
Resistor, 1000 ohm 20% 1/2 W. 
Resistor, 3300 ohm 20% 1/2 W. 
Capacitor, 1000 uufd Disc 
Grommet, Rubber 

11211.807 YORE, DEFLECTION 
Capacitor, 82 nul' 10% 1500 V. 
Resistor, 560 ohm 10% 1/2 W. 
Resistor, 10 K. ohm 10;,, 1/2 W. 

PARTS LIST CHANGE -- CHASSIS 132.024  

PARTS DELETED  

Capacitor, .01 mfd 20% 400V 
R194 Resister, 12K 10% 2 IV 
11204 Resistor, 220 ohm 10% 5 w 

PARTS ADDED  

C171-1 Capacitor, . 022 mfd 20% 400V 
R194-1 Resister, 15K 10% 2 W 
R20k-1 Resister, 300 ohm 105 7 w 
R21 Resister, 68 ohm 20% 1/2 W 
0192 Capacitor, 1000 uuf Disc 
R217 Resister, 220K 10% 1/2 W 

SELLING 
PRICE EA.  

.15 

.6o 

.17 

.41 

.17 

.51 

.15 

.11 

.15 

.17 
Tube" .26 

.70 
3.90 
5.00 
.23 

2.65 
1.31 
1.140 
1.54 

1:gt 
1.68 
6.20 
13.25 
2.52 
2.88 
3.12 

31.00 
.20 
.15 
.15 
.20 
.06 

6.75 
.23 
.15 
.15 

.25 

.15 

.15 

.23 

.15 
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PARTS LIST CHANGE 132.024-2  

PARTS DELETED 

L112 N24991 Width Control 
R215 Resistor, 68E ohm 10% br 
R161 Resistor, 1800 ohm 10% lir 
R162 Resistor, 820 ohm 10% 
R194-1 Resistor, 15K Ohm 10% 2w 
C171-1 Capacitor, .022ufd 20% 400V 
R161-1 Resistor, 1500 ohm 10% lw 
R162-1 Resistor, 1500 ohm 10% 
R193 Resistor, 470K ohm 10% 
C172 Capacitor, .01 ufd 20% 600V 

N25548-1 Tuner 

PARTS ADDED 

L112-1 N40027 Width Control 
R215-1 Resistor, 22E ohm 10% -àw 
R161-1 Resistor, 1500 ohm 1C% 
R162-1 Resistor, 1500 ohm 10% e 
R194-2 Resister, 12K ohm 10% 2w 
C171-2 Capacitor, .01 20% 400V 
R161-2 Resistor, 1800 ohm 10% iv: 
R162-2 Resistor, 820 ohm 10% 
R193-1 Resistor, 1 meg 20% frw 
C172-1 Capacitor, . 0047 ufd 20% 600V 

N25731-1 Tuner 

A21677-1 
R186 

PARTS LIST CHANGE 132.024-3 

PARTS DELETED 

Phono Socket 
Resistor 22K ohm 10% àw 

PARTS ADDED  

1119552 Phono Jack 
R186-1 Resistor, 680E ohm 10% 

N40131-1 Phono-TV Switch 

PARTS LIST CHANGE 132.024-31 

PARTS DELETED 

N22820-1 Color Socket 
N24406 Color Plug 

R216 Resistor, 68 Ohm 20% br 
R116 Resistor, 47K ohm 10% ¡w 

N25596 Mask, Pik Tube 

R116-1 

PARTS ADDED  

Resistor, 100K 10% -kw 
N40211 Mask, Pix Tube 

SELLING 
PRICE EA. 

1.35 
.15 
.15 
.15 
.15 
.23 
.15 
.15 
.15 
.23 

31.00 

.11 

.15 

.15 
4.60 

PRODUCTION CHANGES 

132.024-1 Chassis in the initial production run, and is an earlier chassis than 132.024. 

132.02h Chassis Incorporates the Following Production Changes: 

1. C171 changed from .01 mfd. to .022 mfd. 
2. R194 changed from 12K. to 15K. 

R20k changed from 220 ohm to 300 ohm. 
R21, 68 ohm, added from pin 5 of V10 to junction of R151 and C. 
Color socket wired in and color plug added. 

• 
/1-• 
5. 

Color socket wired as follors: 

a. Pin 2 to Be. source. 
b. Pin 3 to 134 load. 

c. 
d. 
e. 
f. 

g. 

Pin 4 to junction of R151 and R216. 
Pin 5 to Pin 5 of V10. 
Pin 6 to ground 
Pin 7 to pin 5 of V12A. 
Pins 8 and 1 not wired. 

Color plug wired as follows: 

a. Pins 4 and 5 shorted together. 
b. Pins 2 and 3 shorted together. 

6. 0192, 1000 uuf, added from RF AGC ( in parallel with c188) to ground. 
7. R217, 220 K., added from junction of R154 and C153 to ground. 
8. R153, 14700 ohm, wired from junction of L112 and R155 to *300 V. 

instead of to *130 V. 
9. R189 wired to 4.300 V. through 100 K. ( R218). 

132.0214-2 Chassis Incorporates the Following Production Changes:  

1. T112 Width Control (N24991) changed to T112-1 Width Control (N40027). 

2. R215, 68E resistor changed to R215-1, 22K resistor to reduce horizontal jitter. 

3. R151, 1800 ohm resistor changed to R161-1, 1500 ohm resistor. 

4. R162, 820 ohm resistor changed to R162-1, 1500 ohm resistor. 

5. R194-1, 15K resistor changed to R194-2, 12K resistor to improve 
stability ( 132.024-1 only). 

6. C161-1, .022 capacitor changed to C171-2, . 01 capacitor to improve horizontal 
stability (132.024-1 only). 

Additional changes not shown on dash 2 schematic, but which were made before pro-
duction of 132.024-2 chassis are as follows: 

1. R161-1. 1500 ohm resistor changed back to R151-2, 1800 ohm resistor. 

2. R162-1, 1500 ohm resistor changed back to R162-2, 820 ohm resistor. 

3. R193, 470K resistor changed to R193-1, 1 megohm resistor. 

4. C172, . 01 capacitor changed to C172-1, . 005 capacitor to remove vertical twist 
in picture. 

132.024-3 Chassis Incorporates the Following Production Changes: 

1. Phono-TV switch added to chassis. 

horizontal 

2. Make-break phono socket changed to phono jack. 

Additional changes not shown on dash 3 schematic but which were made before pro-
duction of 132.024-3 chassis are as follows: 

1. R186-1, 680E was R186, 22E. 

2. R186-1 rewired from TV contact of Ph-TV Switch to tap of T110. 

3. C169 rewired frcm junction of R186-1 and TV contact of Ph-TV Switch to ground. 

132.024-31 Chassis Incorporates the Following Production Changes:  

1. R216 removed from Pin 5 of V10 and junction of c14 and R151. 

2. R116 changed from 47K to R116-1, 100K. 

3. Color socket and color plug removed 

a. source connected to load. 
b. Lead from Pin 5 of V12A removed 
c. Pin 5 of V10 connected directly to junction of c14 and R151. 

4. Picture tube mask changed from 1125596 to N50211. 

Note --- Later production of chassis 132.024-3 also incorporated this new mask. 
Masks are not interchangeable. The new mask has N40211 stamped on the back side 
for identification. 

©John F. Rider CHASSIS 132.024, - 1, - , - 3, - 31 
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2 CAPACITANCE VALUES LESS THAN ( II ARE IN MFD AND MORE 
THAN ( I) MMFD UNLESS OTHERWISE NOTED. 

1 COIL RESISTANCE VALUES LESS THAN ( II OHM ARE myr SHORN. 

4 ARROWS AT CONTROLS INDICATE CLOCKWISE ROTATION. 8 

5 C VOLTAGES ARE READ WITH VOLTOHMYST USING 00K e 
ISOLATING RESISTOR ON THE PROBE. ANTENNA TERMINALS 
SHDRIE D. LINE v01 TAGE 117 V - 60 VOLTAGES SHOULD 
READ WITHIN 20 % EXCEPT VERY LOW VALUES AND WHERE 
NOTED WITH AN ASTERISK 1*). 

6 OSCILLATOR INJECTION VOLTAGE MEASURED AT TUNER TEST 
AOINT 1-1.25 V (IC 10 - 2.5 V. DC).. 

• 7 WHERE VOLTAGES ARE AFFECTED BY CONTROL SETTINGS, THE VOLTAGES 
SHOWN ARE READ WITH CONTROLS SET FOR PROPER PICTURE 
ADJUSTMENT 

8. RESISTANCE VALUES SHOWN ARE WITH INRT DISCONNECTED R Sp 
FROM CIRCUIT. HOOK 

9 ALL WAVE FORMS MEASURED WITH A STRONG SIGNAL INPUT 
ANO WITH CONTRAST SET TO G1vE 30V. OUTPUT PEAK TO 
PEAK AT JUNCTION OF RI5 3 AND RI55; PICTURE TUNED 
PROPERLY AND IN SYNC. 

lo WITH A STRONG SIGNAL INPUT AND LOCAL- DISTANCE SWITCH 
IN LOCAL POSITION - 4.8v IS MEASURED AT JUNCTION OF 
6140 AND SWITCH STATOR CONTACT AND -2.66V. AT JUNCT1CN 
OF R142 AND CI47. WITH A WEAK SIGNAL AND SWITCH IN 
DISTANCE POSITION - 1.4 V. IS MEASURED AT JUNCTION OF 
R.42 AND 0147 AND -0.5 V AT JuNCTION OF RI4 3 ANO 1+1 4 4. 

RIBO 71( 130V. 

431DV 

X 

0154 
7 - 

+6V. 

RIM 
270K 

rk 64«) Meer\ 8R2'6024 
• , 

47K 

eu..gifflLui4 

0155 

R191 

FCRI2 DISC 

VI4 
6AL5 

2 

4 

6 

I C156 
.00 

*28V 

CI571 
.47 

I05V 

SYNC 

VI2.4 
65617 

6 GT  
+3,2v 
RI64 
1103 

RI65 
4700 

5▪ 3 

PIP P 

RISA 158 
22K .T.0O22, 

CF- 1 

7 Cli -2 
P193-1 

I MEG 

II 
6192 C172-I 

MEG 
' . 0047 

RISC& CI76 
12 K 100 •360V 

 Il  

RN 5 ?9703C0 R2 
. 

• 

FCRIZ.OSC. 8200 120K w 

▪ VI5 
P10 P 6SN7 

GT •270‘ei te.....‘011;14  

.LC173 
.047 

o 

6199 

911( 

Rl 
•,,,IRe.06 25K t 

s.•. HELD▪  w 

8f 
PIN 5 OF 412A -SOURCE 

PING OF VIO - 5+ LOAD 

JUNCTION OF - 
RISI a R2I6 COLOR SOCK▪ ET 

-CI77 
330 

C1130 
40-
370 

1 CI 
2:4 7  7 

.50v VERT OSC 

6166 co1:4:22Kacp2;21:3I-L eneRilarosi747. 

V 

  swE  V/28 
• 6SN7GT 

2K I 
AllE56 

RED .. 0.POi6417378_ 4RC:176914 

SIE 

6173 

7326K7z00:47159 iel750  VERT 

MEG ! 10K 

e 

RI71 1 R172 >RI75 

103K MEG 

I 6176 
2.5 

4.4.•  
6201 
15K 

,-06V 

HORZ 
UWE -  

cei 
.47 

4 4130V 

OPT 

\ ' PTO P 

1,1,1,er 

P TO I> 

c191 e 

coDI1 
=2 

RI56 
270K 

0153 

L112 

30V 

R 54 
220K 

R2I7 
220K 

6153 
9700 

RIDS 
10K 

- 1C152  1 270 
51 

.047 

•-I1 - Il 
/ Vt ov. 

/ R2 
R187 220K t8 100K 

\ VERT arreur 
VI3 9  

654 
6  

RIE13 
IMO 2 

VO 
LI 

6181 
3K w 

BLUE//' 

+30V. x 

117 I3A 
100MFD 

RI77 H.V.RECT 
Ywoo 

r  
• 1 TIII 

'414. 

How 
CUTPUT 

VI6 
6806 
GT 

2 

4 

=.. X 

R204-I CI132 
300 

L 27UCE R207 
R205 K 27K 
2711 

2133 6 

344 

arts 

7 

5 

< 

•A 

- 

W7 
183 

- GT 

7 2 

R209 
220K 

1110 

g GREEN 
g•-•-• 

C165 
.022 

0, 
GREEN 

5 
el 

8 

o 

1.115 UI7 

6182 
560 

1.116 1.118 3 
L _________ _ 
BLUE 

5 4, 

I . 2 

RE 

+120 TO--

6189 t  

CCI429; _ Bedir 

10 

p.e 
V22 

PI 
TUBE 

C184 
R208 83 .047 +288v 
3.9 T  MO -1  

DAMPER 

= we 
61VACT 

7112 WIDTH (RED POT) 

5 

7218 

TO PIN 3 
COLOR 
SOCKET 

+213 
15K 

POWER SECT 

V/9 
5u4G 

4 

RED 

325V 

2 

433  

11 

--ruer 
-Zr3C 

7-60MFD silIONFD » 4,214 

270V 

C2D 
`S'51AFID 

300V 

> t It 

FUSE = ill/lionotoelutfluTiTyroft 
1/4 AMP TII3 

TO PIN 2 

ÎO°ClIM 

SW102 
R212-T. C1116 
22o6 joi 

130 

PLUG 

6eo 

325v 

A 25 7 1.1 
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CHASSIS 132.024-3 

TUNER UNIT 

con LF AGO 250V 

_J 

C5:1510- IST P1X IF 

V5 +110V 

474en• 1103 

C1  44 
651i7di -078V I 

6CEI6 5 

42 21I2C 

> 
C117 __ to 

0 

= 15K nol 

  Rt20 • 

47 ,_ 

82 

• 

C189 
2, I 4700 

1ST SCUM) IF 

V98 
V2 I2AU7 

Ci01 
68 T 

6104 
10:0 

+II0 V F - 

CO2:T:1 
30 
 «%1 

+1.35V. 

$1103 
150 R104 

ens 

C103 
5003 

LIMITER 

V/ 
6AU6 • +55y 

07 

W o6K 4 
4.55V 

5030 

4 0 PC 

6177 
12K 

12ene 

101 

RATIO DET 
R109 
390 V2 6A1-5 

130V 

!ve - 
C107 
500 C109 

2 - I5V. 047 -"-* 

PH  V.3 c2 
6AV6 

-001/ R111 
10K 3 

R112 
1014 

00 
00338 

T 6114: 

150 V CONTR3L P2 G 
4MFD VOLUME 

%el? ST AUDIO AMP AUDIO OUTPUT 

V4 
,125v 6 V6 t240V 

7 GT 

CIII _ 
47 e 

6115 

150K 

0: 4 12_ F11;: 

C(13113 

11117 

MEE. 

+an 7 
2A 

RI 18 
470 

• +2IDV 

004 

1102 

CD_P=1( 
SPX 

630 11119 
50 2200 
MFD 

V 

CI88 1 C192 
I 1000 

 14  
CI22 
47 

/110V .225"C Kr" " 7  

4110; 
---y<45 4225 

4503 42.75 

6 

22 

C120 

161° 

I ICC° 

cne 
hccoi- R122 

3300 

2ND P1X IF 

V6 
6CB6 5 

+110V 

2NO, OUT L108 

7 1105 

4110V C41721 

F.24 40.6V2 ..--____, 

-0.75V 

34 

RI23 18K RI26 026 
O00 47 610 

-11-10u0C123 TIC°C)C124 6-10251 
1.11X0, 

w - R127 
= 3303 

6128 
1000 

025 I OCO, 

.7zsége 

127 
39 

 II-
CI28 
47 

3F13 FIX If 

V7 
6C86 

:L103 
E RI32 

•7 

C130 I 
IOW , r1.13° 

UO2 

SOI 

-075V 
6131 2 
18K406v 

+120V 

• 120V 

 II-CI 34 
+106 3'"mc 47 

CI32 

IŒO= 

1 39 1 

4TH PIX IF 

V8 
6BA6 

.0V 

-037 

R135 

1+133 
KOD R134 

L119 I8K 
C136 
ICCO 

CI 

2.2 

1107 

+110V. 

+11ov. 

L_ 
cae 

610 I R137 ICOO 

6138 
6139 150 
race 

 if-
CI42 
68 

1108  Ira= 

I2AU7 

V9A 1-8•48v  

•  
C141_ 

821 3 

-'•24V  

1.106 o9> 6139 4. 
. 12K 

CI46 
68 

RI41 
2201( 

2gtv 
1944 
100K 

610 

I  41%33141 C5000144 145 C147 

IWO 1 . .22 

 'YTS'  
L104 

• 

37 

3K 

1-III 

1.110 4 5TRAP 6AC7 

VIDEO AMP 

WO +2+50 
e Ft1 

51 

HIGHEST SYMBOL 
NUMBERS 
ASSIGNED 

CI92 

6218 

L120 

• 
• 

15.75 257 

• 

R157 I 

6125 
150 

 j_ 

22K 

RI29 
150 

  TO PIN 7 
. COLOR 
SOCKET 

-o--1-
.8v 

- PTOP o ro 

r: 1.112 

6153 
47C0 

055 
10K 

.047 

73,, 

-310ç 
soy 

';g37. 

1.C152 
T 270 

130V. 

22 

- 10 V l'EG 
_L 

SYNC AMP SYNC SEP 

VII .37V 

I2AU7 

-11„1/-ntsjP70., 

I RESISTANCE ARE SHOWN IN PAM; K. ICCO, MEG • 1 WO,CCO 

2 CAPACITANCE VALUES LESS THAN 01 ARE IN /OD ANO MORE 
THAN 11) P1 1.11/1ED UNLESS OTHERWISE NOTED 

3 COL RESISTANCE VAWES LESS THAN ( 11 OHM ARE AOT S140/1/11 

4. ARROWS AT CONTROLS INDICATE CLOCKWISE ROTATION 

5 DC SOLTAGES ARE READ WITH VOLTOHMYST USING CON 
ISOLATING RESISTOR ON THE PROBE. ANTENNA TERMINALS 
SHORTED. UNE VOLTAGE 117 V - 60 VOLTAGES SHOULD 
READ WIIIIIN 20 % EXCEPT VERY LOW VALUES AND WHERE 
NOTED WITH AN ASTERISK I•1. 

• OSCILLATOR BIJECTION VOLTAGE MEASURED AT TUNER TEST 
POINT (- 1.25 V D C. TO - 2 5 V D CI. 

7. WHERE VOLTAGES ARE AFFECTEC BY CONTROL SETTINGS, THE 
VOLvAGE SHOWN AM READ WITH CONTROLS SET FOR PROPER 
PICTURE ADJUSTMENT. 

& RESIST/84CE VALUES SHOWN ARE WITH PART DISCONNECTED 
FROM CIRCUIT. 

9. ALL WAVE FORMS MEASURED WITH A STRONG SIGNAL INPUT 
MO MTH CONTRAST SET TO GIVE 30V OUTPUT PEAK TO 
PEAK AT JUNCTION OF RI53 MID R155; PICTURE TUNED 
PROPERLY AND IN SYNC, 

10. WITH A STRONG SIGNAL INPUT AND LOCAL- DISTANCE SWITCH 
IN LOCAL POSITION - 4.8 V IS MEASURED AT JUNCTION OF 
6140 ANO SWITCH STATOR CONTACT MID - 2.66V AT JUNCTIOTI 
OF 6142 APO CI47. WITH A WEAK SIGNAL AND SWITCH IN 
DISTANCE POSITION - 1.4 V. IS MEASURED AT JUNCTION OF 
6142 AND 6147 AND -05 V AT JUNCTION OF 6143 AND R14 4. 

R93 
100K 

R139 47K 130V. 

9 

+30V •I05V 

X 

CI54 

7 

097 - 560K MOO/ \ 820 RI60 M61-2 RI62-2 

4 

= A 
fi +6V _  ;• • ''' )R163 

, 47K 

TeX 6. tli•14:;1"111i0,71,-7„1 / 

C1571 
47 

6 

SYNC. 
SPLIT 

Vr'A 
65N7 
GT 

R*4 
1100 

680 
4700 

ICRIZ DISC 

VI4 
6AL5 

 00/ 

6194-2 
• I2K 

1-2 1 
RI93 - 1 

I MEG 

MEG 

Re2r172 -1 
4.7 0047 

+ley VERT OSC 

BLUE  VI28 
65N7GT 

6172 11: 1:47E5 
1 G 

  R4i7v _ifftl MG 

CP-I 00K /2GT thHE716GHT 

2 5 

pm • • TOP 

C161 RE,p, TIO9 

CI60 c047 y(13461,177ux.453 

0015_L  

C162 I  

RI26K6 1 Cere 
MEG. 

626 011 55 17,7 mRI,ErGi VHctERDT 

22K 1 °°22 

C176 
IW +360V 

RA 5 
8203 

•  
1-131,52 OSC 

  VI5 •270V.  

plop 65N7 
GT 

I c173 
.1 047 

PIN 5 CF V12A 

PINS OF VIO 

JUNCTION OF 
615118 6216 

o 

075 
3%0 

.480V 
CI74 

619 
91K 

>R196 25K 
>1200 

I•CRIZ 
HO-D 

COLOR SOCKET 

8 + 
SOURCE 

4-
LOAD 

6203 
120K 

1 c I7 

2707 

R199 3_3° 

chr 
370 

DRIVE 
C181 
47 

chn1-7/201 
22 7 I5K 

-0 1/ 

> 2 

1800 

e 
(71 r  

; T111 I 

6174 
10K 

+480V 

4144. 9  

C164 

VERT CUTFUT 

\VI3 9 

654 
6 

H V RECT 

• -7-." 

HORIZ 
OUTPUT 

VI6 
6806 
GT 

4 

7 

COLOR PLUG 

R2134-1 CIF 
300 

R205 27K 271( 
1,1•1:6 

27K 

: vs. 

3 44 5-re  

011o 

- 

3: 

W7 
183 

, GT 

7 

TII2 WIDTH ( RED DOTI 

R180 
i*0 2 

6181 PLF '3A 

%el +30V 
LIN. / 

3K , 100MFD 

/BLJJE 

RED 

C5 
201AFD 
C38 

WMFD LI -j 

V 

_C1166 GREEN 

r-
L115 L1/7 

9; 4 R182 
C. /560 • 

/1: 5 

›4 R.83 
.2: 6 t560  

1.116 LII9 3 
suit_ 

RED 

RED HI-V 

R136 
22K 

6188 

200 
12 

X-

6187 2 100K 
20K  

R2I8 

wet  RI89 
ICOK 

Cc:4719 

o 6 V22 
I7HP4A 

PI X 
TUBE 

2 

4178°3 DAMPER/ Ci8018447 

6W4GT 

6209 
470K 

+300V 

U 

CI85 
.1 

TO PIN 3 
COLOR 
SOCKET 

6213 
15K 

PCAVER REd 4325V 

V/9 2 

5U4G 
4 

REO 

1 FUSE 
1/4 AMP 

TO P1N2 

&Cie 

I 
 > I 07 U10  

e 

._u_ 

• 1001' • 

270v 

C2D 
1-T -1 5MFD 

1.114 --
'Ten `Id3c 
=60MFD 7.9osire 

du, 
74-einITOTI 011.11031Ilionlia 

T113 s«,,, 

Sen°2 R212 IC186 / 
220K it» 

IS:17 
PUJG 

325V 

3
9
V
d
 
A
l
 
M
m
o
o
l
i
 
St
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MODELS 2105A, 2145A, Ch. 132.024-31  

CHASSIS 132.024-31 

TUNER UNIT 

,30V IF AGC 250v 

 t 

5%00116 1ST PIX*I.F 

V5 
1103 6C86 

765117-111 gft -0„v  
.3.35bée 

CII7 

82 T rn30 ? 
1sR R12I 

47 

018 
IMO 

91111 

4.110V 

5 

3n4 

6 

1 6119 

T ICC° 

CI89 
22 1 

1 -6192 
I8000 

1ST SOUND 1 F 

V98 
I2AU7 

R102 
120K 

68 -r 

-vs•-
1101 
1702 

DOV 

231CPIX I.F 

6CE6 

-075v 

4110V 

0104 
'MD 

+110V r  

• Arc 

35v 

8103 
150 

CI02 
30 L101 

8104 
100D 

LIMITER 

VI 
6AU6 +55v 

2 

003 
Ix= 

-07 

RIO6 7 
680K 

6 

3 

• 5 NC 

7101 

6105 RIOT 
X S0001 I2K 

R1013 
2211 

8109 
390 

116106 100V 
II ueo ; 

130V 

-,00%1 

RATIO DET. 

V2 GALS 

3 4 

Ci07 
500 

2 -.I5V. 

6110.7 T PH 
6L2 01 V3 

6AV6 

C109 
.047 

Rif! 008 
10K .0033 8113 

250K 
CI 

4 mFD VOLUME 
150V CONDE% 8112 

10K 
'me 

CII0 

0047 

8114 

G 

Pe* 1.ST AUDIO AMP 

4125 V 

CIII 

AUDIO OUTPUT 

V4 

8115 

15011 

C1121 1+116 

01 

8117 

MEG 

3COV 

575 4225 

4503 42.75 Kel 3 

6AC7 K 

-t_ 

7/IDEO AMP LIII 2ND DET. L108 LII0 4.5 TRAP 

5 

2 4 
.10V 
d26 026 RIZO 
7 4--1 025-r 610 1000 

IC00-1-
;7037 iCeCCC9 I  

7 4-mmc 

4110V. 

a-4 

3FOPIX IF 

6- 128 V7 
47 

7105 +7,3mo 6C86 

127 
ti T39 -075v 

'id38i 2 I'f  
836v e L103 

C130 

2B RI32 
47 

î  
aRi30 • 

1003 1000 - 

8122 
3300 UO2 

--Mrs  

.120V 

• 120V 

4't 

CI32 

.-1„..C13161° 

11C°3 

I_ 104 

1106 )9 75 MC 
1 

39 

_ 

8133 
ICCO 

LII9 

C134 
47 

4TH PIX IF  •I10Y 

V8 
6E346 

2 
OV 

-037 +110V. 

R5 2.2 7   13  3 _ 
4.5v  

22K d 
«r107 7  6138 

CI 610 

RI34 
u3K 

C13612° 
1ŒO  

I CI42 • 68 
_ ro_e _ 472Ne 

411 Ili e 8 2 , 
041_ 

= 
•24V en 

R137 L106 ,o,i re 
1000  • 

C30 11119 

50 da"Z' 2200 
MFD 

1,2 I2AU7 80LOO 

•011 
V9A I -(145V  

C6M68 26288141 5,10, 0:1401( tioi_scur 

SW101 

RI38 
150 

_LCIat 
IICCO 

3 
11143 
OR 

8144 
1038 

I.CI44 R-1,14, 

' et° IMO 

aa- AGC -a, 

1C147 

1.22 

X RI4 5 
22011 

Liv,oto ce  
_L 3  

149 4 

1109 

RI51 
RI46 CLZT-1 15° 103 

e! 1006   
MFD I RI48 

?fe 4700 

RI50 
f 1500 
CONTRAST 

G153 

1F 

191 ; 
° us : LII2 

HIGHEST SYMBOL 

NUMBERS 
ASSIGNED 

6192 

8218 

L120 

15.73 m i• -rlettnemel-rISK 
-L • 

8159 47K 
130V 

+3:1V 

8125 
150 

2211 

SYNCWP SYNC. SEP, 

14/.37V 

G154 T REO 0861.2 \ R162-2 12 AU   
_y747 560K / 820 

4 

81574 
22 

u MEG 
3 119 508 +6V  e 

l-e 

I RESISTANCE ARE SHOWN IN 09.15; KsICCO,mEG.1.000,C00 

2 CAPACITANCE VALUES LESS THAN ( 1) 343E IN MED AND MORE 
THAN III IN MAUD UNLESS OTHERWISE NOTED 

1 COIL RESISTANCE VALUES LESS THAN 01 orim ARE RIOT SHOWN 

a. ARROWS AT CONTROLS INDICATE CLOCKWISE FCTATION. 

5 DC VOLTAGES ARE READ WITH vOLTOHMYST USING loci( 
ISOLATING RESISTOR ON THE PROBE. ANTENNA TERMINALS 
SKATED. LINE VOLTAGE 117 V - VOLTAGES SHOULD 
READ WITHIN 20 % EXCEPT VERY LOW VALUES AND WHERE 
NOTED WITH AN ASTERISK 1.1. 

6. OSCILLATOR INJECTION VOLTAGE MEASURED AT TUNER TEST 
POINT (- 1.25 V D.C. TO - 2.5 V DC). 

7. WHERE VOLTAGES ARE AFFFCTEC BY CONTROL SETTINGS. THE 
VOLTAGE SHOWN ARE READ WITH CONTROLS SET FOR PROPER 
PICTURE ADJUSTMENT. 

8. RESISTANCE VALLES SHOWN ARE WITH PART DISCONNECTED 
FROM CIRCUIT. 

9 ALL WAVE FORMS MEASURED WITH A STRONG SIGNAL INPUT 
END WITH CONTRAST SET TO GIVE 30V OUTPUT PEAK TO 
PEAK AT JUNCTION OF 111153 AND RI55; PICTURE TUNED 
PROPERLY AND IN SYNC. 

ID. 1,817,1 A STRONG SIGNAL INPUT AND LOCAL- DISTANCE SWITCH 
IN LOCAL POSITION - 4.8 V IS MEASURED AT JUNCTION OF 
RI40 AND SWITCH STATOR CONTACT AND -2.66V. AT JUNCTION 
OF 8142 AND 6147. WITH A «AK SIGNAL AND SWITCH IN 
DISTANCE POSITION - 1 4 V. IS MEASURED AT JUNCTION OF 
R142 AND CI47 AND -05 V AT JUNCTION OF 8143 ANO 8144. 

lo 

890,, 
lox« 

X 

R133 oIll Iv )1 Ivir'-7 
270K 6,- 

C155 
001  

11h .1.1a _L -
. 

FICRIZ. DISC 

V14 
6 AL5 

W" 

8192 
47 
MEG 

••••L. 

_ 

)1711 
163 

/.213v 

61571 
.47 T 

•I05v 

SYNC 
SPLIT 

)11/2A 
6SN7 

6 G T 

6161 GREEN 
.0015 

/ -' 2 .. R174 
1 4 

la C162 R1661C.CE .0047 YELLOw 
R173 

2K 1 1 5 
MEG. 

RI67 1St 
82K 2 

22K Is.'ra 

CP -

PIP P 

Ri7Of 
I 5 I 
MEG. 

Rt71 
1130K 

VERT 
HOLD 

1109 

-8V 

RED 

▪ VERT OSC 
V/28 
6 SN 7 GT 064 

V 

8156 
270K 

8217 
1 220 

8153 
4 8155 700 

10K 

51 
.047 

1CIS2 
12'70 _ 

130V 

VERT CUTPUT 

V/3 9 

6S4 

8172 RI75 

MEG 
10I MEG 

1 Ri76 2.5 /8177 

MEG moo 

___L  • mo. 

4 «10V 

LIN 

8181 
3K 

RI80 
IUD 2 

+30V. 

8LF'3.4 
100 N1FD 

/ewE 

TI10] 680K 
R186,1 

I II.; GREEN 

1 .1 

IC165 
033 

RED 

RI94-2 C176 
.12K 103 +360V 

FIDRI Z. 05C. 

7V W5. 
plop 6SN7 

GP 

o 
du-2 

a 
RI93 - I 

c172-1 0173 
0047 T 047 

J_ 

o 

13195 3900 8200 
8200 120K 

1119 
9111 

R198 
Ri96 25K 
1200 

C178 I 
22 T 

tr71 
reRs- 33° 

Cár 
370 

DRIVE 
081 
.47 

8301 
15K 

C 6 V 

HOPIZ 

ajTV/PU 
66:06 

CT 

- x 

8304-I 0182 
300 

Rae R207 
R205 27K 271( 
27K 

V RECT 

W7 
IB 3 

- CT 

8205 
3.9 

7 

2°ieF° C  

C3513 

20 MFD 

1 c 166 GREEN 

el-
; 44 L115 U17 I 

4; %Min 
9▪ 5.• 7.._560 

P: 5/ geg 
LII6 Lue 3 

RED 

6167 
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DESCRIPTION OF CHASSIS 

CHASSIS NO. DESCRIPTION 

110.817-1 21 Tube Television Receiver Chassis including retifiers and 

17" Glass Rectangular Electrostatic Focused Picture Tube. 

110.820-1 21 Tube Television Receiver Chassis including rectifiers and 

20" Glass Rectangular Electrostatic Focused Picture Tube. 

NO. DESCRIPTION CHASSIS NUMBER 

2100A 

2140 

2150A 

17" Wood, Leatherette Covered, Table Model 

Television Receiver with Built-in Antenna. 

17" Wood, Mahogany Open Face Console Tele-

vision Receiver with Built-in Antenna. 

20" Wood, Mahogany Open Face Console Tele-

vision Receiver with Built-in Antenna. 

TUBE COMPLEMENT FOR CHASSIS 

110. 817-1 

110.817-1 

110.820-1 

CHASSIS 110.817-1, 110.820-1 

FUNCTION TYPE FUNCTION TYPE 

RF AMPLIFIER 

RF CONVERTER 

1ST IF AMPLIFIER 

2ND IF AMPLIFIER 

3RD IF AMPLIFIER 

VIDEO DETECTOR 

1ST VIDEO AMPLIFIER 

2ND VIDEO AMPLIFIER 

RATIO DETECTOR DRIVER 

RATIO DETECTOR(AUDIO) 

AUDIO AMPLIFIER 

AUDIO OUTPUT 

SYNC AMPLIFIER 

VI 6BC5 

V2 6J6 

V3 6CB6 

V4 6CB6 

V5 6CB6 

V6 6AL5 

V7A 1/2 12BH7 

V7B 1/2 12BH7 

V8 6AU6 

V9 6AL5 

VIO 6SQ7GT 

V11 6V6GT 

V12A 1/2 12BH7 

PHASE INVERTER V12B 1/2 12BH7 

SYNC SEPARATOR V13 12BZ7 

VERTICAL SWEEP OSCILLATOR V14A 1/2 12B117 

VERTICAL SWEEP OUTPUT V14B 1/2 12BH7 

HORIZONTAL PHASE DETECTOR V15 6AL5 

HORIZONTAL SWEEP OSCILLATOR V16 12BH7 
HORIZONTAL SWEEP OUTPUT V17 

HI-VOLTAGE RECTIFIER V18 

HORIZONTAL DAMPER V19 

POWER SUPPLY RECTIFIER V20 
PICTURE TUBE V21 

**V21 For 110.817-1 17HP4 

110.820-1 20HP4A 

6BQ6GT 

lAX2 

6W4GT 

5U4G 
* * 

FIG. 1 

GENERAL SPECIFICATIONS 

MODEL 2100A 2140 2150A 

CHASSIS 

TYPE 

PICTURE TUBE 

CABINET 

BUILT-IN ANTENNA 

ANTENNA IMPUT 

IMPEDENCE 

SPEAKER 

TOTAL POWER 

CONSUMPTION 

117V 60 CYCLE 1 

AUDIO OUTPUT 

MAX. WATTS 

PACKED WEIGHT 

CABINET WIDTH 

CABINET DEPTH 

CABINET HEIGHT 

110.817-1 

Table 

17" Rect. 

Leatherette 

Yes 

300 Ohm 

5" PM 

210W 

2.5w 

70 lbs. 

18 

18-1/2 

16-15/16 

110.817-1 

Open Face Console 

17" Rect, 

Wood Mah. 

Yes 

300 Ohm 

5" PM 

210W 

2.5w 

94 lbs. 

18 

19 

35 

110.820-1 

Open Face Console 

20" Rect. 

Wood Mah. 

Yes 

300 Ohm 

6" PM 

210W 

2.5w 

112 lbs. 

21-15/16 

19 

36-9/16 

ANTENNA SYSTEM 

All models covered in this manual feature a built-in 

antenna which is shipped connected to the receiver 

input. In those installations where an external an-

tenna is desired, it will be necessary to disconnect 

the built-in antenna from terminals shown in Fig. 2 

and connect the external antenna lead-in to these 

terminals. 
CONNECTION FOR BUILT- IN ANTENNA -CONNECTION FOR 300 OHM ANTENNA LEAD-IN WIRE 

CONNECTING ANTENNA TO RECEIVER 
FOR 300n TWIN LEAD 

FIG. 2 

FRONT PANEL OPERATING CONTROLS 
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CHASSIS 110. 817-1, 110. 820-1 

REAR OF CHASSIS 
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CIRCUIT DESCRIPTION 

TUNER CIRCUIT DESCRIPTION IS GIVEN IN 

SECTION ON TUNERS. 

INTERMEDIATE FREQUENCY AMPLIFIERS — 

BLOCKS V3, V4, AND VS: 

The I. F. picture and sound signals are amplified by 3 

stages of wide-band I. F. amplification, V3, V4, and 

V5. A stagger-tuned I. F. system is utilized in this 
receiver, and correct response is obtained by align-

ing the R. F. converter plate load inductance to 
22.8 mc. , the plate load inductance of the 1st I. F. 

stage to 25.4 me. , the inductance coupling the 2nd and 
3rd I. F. stages to 22.8 mc., and the inductance in 

the video detector plate to 25.4 me. 

VIDEO DETECTOR AND AUTOMATIC 

GAIN CONTROL V6: 
This Stage detects the video signal and acts as a con-

verter for sound information in producing the 4.5 mc. 

difference frequency between the 25.75 mc. and 
21.25 me. carrier frequencies. A portion of the de-

modulated signal from this stage is properly filtered 
and of proper polarity for effecting the grid bias on 
the R. F. amplifier of the tuner and the first two I. F. 

stages to accomplish Automatic Gain Control. 

VIDEO AMPLIFIER V7: 
The output of the video detector is directly-coupled 

to the grid of the first triode amplifier. The signal is 
amplified and capacity-coupled to the grid of the second 

amplifier. The output of this triode amplifier is ca-

pacity-coupled to the grid of the picture tube. In the 

plate circuit of the second video amplifier is the tuned 

sound trap which is adjusted to attenuate the 4.5 mc. 
beat pattern appearing on the screen. Contrast con-
trol setting regulates the amount of degenerative cath-

ode feedback in the second video amplifier. 

SOUND DETECTOR DRIVER — BLOCK V8: 

The frequency-modulated 4.5 me. difference between 

V 129 
PHASE INV 

126117 

V 15 
11C41 PHASE 
DETECTOR 

BALD 

FIG. 5 
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V le 
141-VOLT 
RECTF1ER 
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V21 
PICTURE 
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• 

the 25.75 mc. picture intermediate frequency and the 
21.25 Inc. sound intermediate frequency is separated 

from the composite video amplifier output by means of 
a tuned take-off coil, the voltage across which is ap-

plied to the grid of the Detector driver, V8. This stage 

amplifies the 4,5 mc. frequency-modulated signal for 
delivery to the following ratio detector stage. Plate 
limiting to clip unwanted AM interference is also pro-

vided in this detector driver stage. 

SOUND RATIO DETECTOR — BLOCK V9: 

The amplified and clipped 4.5 mc. frequency-modu-
lated sound information is coupled through a tuned 

transformer to the twin diodes of V9, the sound de-
tector. This is a conventional ratio-type FM sound de-

tector, wherein the frequency modulated 4.5 me. in-

formation is converted to audio. 

AUDIO VOLTAGE AMPLIFIER — BLOCK V10: 

Thepreviously detected audio is taken from the terti-

ary winding of the discriminator transformer and de-
livered through a voltage dropping potentiometer. 
(front panel Volume control) to the grid of the audio 

voltage amplifier. A 6SQ7 is used as the audio voltage 

amplifier. The diode section of the 6SQ7 is grounded. 

AUDIO TUBE— BLOCK VI 1: 
The previously amplified audio is fed to the grid of 
6V6-GT tube, which ¡a used as a conventional single-
ended power amplifier. The output of this stage is 

coupled to the voice coil of the permanent magnet 
speaker through a speaker transformer. 

SYNC AMP. — BLOCK VI 2A: 
To provide a sync signal which is independent of con-

trast control settings, the composite signal to be used 
for sync is taken-off at the video detector, (V6) and 
is fed sync negative to the sync amplifier, (VI2A). Here 

it is amplified, inverted, and then fed through a noise-

immune double-time-constant coupling network to the 

grids of the Sync Separator. 

SYNC SEPARATOR — BLOCK V13: 
The positive-going composite signal appearing at the 

grids of the sync separator is of such magnitude that 

only the sync information is permitted to be amplified 
by this stage V13; the video information being driven 

below cut-off of V13, and therefore not amplified. 

Note that the two halves of V13 are connected es-
sentially in parallel, forming a "dual-channel" sync 

separator to provide superior impulse-noise-im-
munity. 

PHASE INVERTER BLOCK V128: 

The negrAlve sync pulses supplied to the grid of this 
stage from the previous stage are distributed to pro-

vide equal amplitude but out-of-phase horizontal pulses 

for delivery to the horizontal phase detector, as well 
as single-ended vertical pulses to the vertical Sweep 

Oscillator. The two out-of-phase horizontal pulses re-
sult from taking balanced outputs from both the cath-

ode and plate of this stage. The long duration vertical 
pulses are taken from the plate circuit only, and are 

passed through a suitable integrating network for de-

livery to the vertical oscillator. 

VERTICAL SWEEP BLOCKING OSCILLATOR — 

BLOCK V1 4A: 

This is a conventional Blocking Oscillator wherein the 

integrated vertical pulse is used to trigger the grid of 
the oscillator. This oscillator frequency is controlled 

from the rear chassis (Vertical Hold), which is a 

potentiometer affecting the time constant (discharge 

rate) of this grid. 

VERTICAL SWEEP OUTPUT — BLOCK V1 4B: 

The oscillations from the Vertical Oscillator are 
coupled to the grid of this stage for amplification and 

delivery to the vertical output transformer. There is 

a control in the plate circuit of V14A (rear chassis 
"Height Control") which is a potentiometer affecting 

the plate voltage of the blocking oscillator. There is 
also a control in the cathode of V14B (rear chassis 
Vertical Linearity) which affects the gain of the stage. 

HORIZONTAL PHASE DETECTOR — 

BLOCK VI 5: 
The balanced, but out-of-phase horizontal sync pulses 
from the phase inverter above are delivered to the 
plate of one section of this twin diode, and to the cath-

ode of the other section. In this stage these two pulses 
(negative and positive) are compared with a portier. 

of the output saw-tooth horizontal sweep. If the sub-

sequent horizontal sweep oscillator tends to drift, 

there will result in tas phase detector a phase change 
in the relationship uf the sync pulses to the saw-

tooth sweep, which is converted into a D. C. bias de-

livered to the grid of the horizontal sweep oscillator, 
thus correcting the frequency of the horizontal oscilla-
tor. 

HORIZONTAL SWEEP OSCILLATOR — BLOCK V16: 

This oscillator is a conventional cathode-coupled 

multivibrator with control voltage derived from V15. 

the Horizontal phase detector. There is a rear chassis 
AFC control which provides frequency adjustment of 

this oscillator. This control is a tunable inductance 

which affects a resonant tank circuit in one of the 
plates of this stage. 

HORIZONTAL SWEEP OUTPUT — BLOCK V17: 

The sawtooth output of the horizontal oscillator is fed 
through the adjustable voltage-dropping horizontal 
drive network to the grid of the Horizontal Sweep Out-

put tube. The amount of drive applied to this grid can 

be adjusted on the rear of the chassis by varying a, 
capacitance in the voltage dividing network. The out-

put of this stage is applied to the horizontal deflection 
coils through the impedance-matching Horizontal Out-

put Transformer. A portion of the secondary of this 
transformer is shunted by a variable inductance (rear 

chassis "WIDTH" control) which offers an adjustment 
on the width of the picture. 

HORIZONTAL DAMPER — BLOCK V19: 

The 6W4 Horizontal Damping tube is connected across 

the transformer secondary to damp out oscillations 

created during rapid retrace of the sawtooth current 
wave. This circuit provides control of horizontal 

linearity and also uses some of the inductive kickback 

voltage to supply additional B+ for the horizontal and 
vertical sweep systems. 

POWER SUPPLY — BLOCK V20: 

This is a conventional power supply providing D. C. 
potential to all stages of the chassis with the exception 

of the picture tube 2nd Anode, the High Voltage recti-

fier and the Horizontal damper. In addition to provid-

ing 6.3 volt filament supply for all stages, there is 
a separate 6.3 volt filament winding for the heater of 

the horizontal damper tube. Filter networks in the 117 

volt 60 cycle supply, in the D. C. plate supply, and in 
the filament supply, minimize unwanted interference, 

interaction and fluctuation. 

PARTS REMOVAL 
TO REMOVE THE CHASSIS FROM THE CABINET: 

1 - Remove the screws holding the back to the cabinet and interlock bracket. 
2 - Remove the screws holding the antenna terminal strip to the cabinet. 

3 - Reach into the cabinet from the rear and remove the speaker plug from the speaker socket. (In some 

table models it may be necessary to remove the speaker.) 

4 - Remove all the knobs from the front of the cabinet by pulling them straight out. 

5 - Remove the mounting screws from the base of the chassis. These screws will be found under the cabinet 

in the table models and under the chassis mounting board in the console models. 

6 - Slide the chassis straight out being careful not to hit the picture tube. 

7 - To replace the chassis reverse the operations listed above. 
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TO REMOVE THE PICTURE TUBE FROM THE CHASSIS: 

1 - Remove the socket from the base of the tube by sliding the socket straight back. 
2 - Slide ion trap magnet straight back off the neck of the tube. 

3 - Remove the screw holding the strap around the face of the picture tube. 

4 - Lift the picture tube slightly so as to clear the front brackets and slide the tube straight forward. 

5 - To replace reverse the above operations making sure that the picture tube rests against its front stop 

bracket and that the yoke is as far forward on the tube as possible. 

ADJUSTMENTS OF PICTURE TUBE CONTROLS 
IF IT SHOULD BECOME NECESSARY TO READJUST THE PICTURE TUBE CONTROLS 

PROCEED AS FOLLOWS: 

ION TRAP MAGNET ADJUSTMENT: 

1 - Turn the OFF-ON switch to the ON position. 

2 - Turn the PICTURE control fully counterclockwise. 

3 - Turn the BRIGHTNESS control fully clockwise. (This control will be found on the rear apron of the 
chassis.) 

4 - The ion trap magnet should be approximately 1/2 inch from the top edge of the picture tube base. 

Starting from this position adjust the ion trap magnet by moving it forward and backward, at the 

same time rotating it slightly around the neck of the tube for the brightest raster on the screen. 

5 - Reduce the Brightness control until the raster is slightly above average brilliance. 

6 - The final touches on this adjustment should be made with the brightness control at the maximum 

position in which good line focus can be maintained. THIS ADJUSTMENT SHOULD BE MADE ONLY 

AFTER THE PICTURE IS PROPERLY CENTERED, FOCUSED, AND FRAMED AS DESCRIBED IN 
THE FOLLOWING PARAGRAPHS. 

NOTE: THE RECEIVER SHOULD BE TUNED TO A TEST 

PATTERN FOR ALL OF THE FOLLOWING ADJUSTMENTS: 

A recommended sequence for the following operations is that the serviceman, set the horizontal and vertical con-

trols for a picture lock-in position. Then adjust the focus, horizontal and vertical centering controls. Next adjust 
the horizontal and vertical size controls in conjunction with the respective linearity controls. 

The serviceman should then go back and make the final adjustments so that the picture holds on all channels. The 
sequence of steps of the following operations is not significant. 

CENTERING PICTURE AND REMOVAL OF NECK SHADOW: 

1 - Adjust the vertical and horizontal centering control located on the rear apron of the chassis Figure 
5, to the center of their range. 

2 - Place the yoke as far forward as possible on the neck of the tube. BE SURE THAT IT IS NOT 

CATCHING ON THE MOUNTING HOOD. THE YOKE WINDING MUST BE IN CONTACT WITH THE 

FLARE OF THE PICTURE TUBE. Tighten the yoke in position by means of its adjusting thumb 

screw. BE SURE THAT THE PICTURE IS NOT TILTED. IF IT IS, ROTATE THE YOKE UNTIL THE 
PICTURE IS STRAIGHT BEFORE TIGHTENING THE THUMB SCREW, FIGURE 5. 

3 - Center the picture by adjusting the horizontal and vertical centering controls on the rear apron of 
the chassis. 

FOCUS ADJUSTMENT: 

THE PICTURE TUBE EMPLOYED IN THIS TELEVISION RECEIVER IS CONSTRUCTED TO PROVIDE 

PREFIXED FOCUSING. THE FOCUS CONTROL ON THE REAR CHASSIS APRON IS PROVIDED IF ADJUSTMENT 

IS REQUIRED. 

HORIZONTAL AFC ADJUSTMENT 

1 - Adjust the AFC control screw on the rear of the chassis so that the picture locks into horizontal sync. 

2 - Turn The Channel Selection Switch through the various stations and make sure that it always lock into 

horizontal sync. If it should fail to do this readjust the AFC control screw until this condition is ob-
tained. 

HEIGHT AND VERTICAL LINEARITY: 

1 - Adjust the height control, located on the rear of the chassis, until the picture fills the mask. 

2 - Adjust the vertical linearity control on the rear of the chassis, until the test pattern is symmetrical 
from top to bottom. 

NOTE: AN ADJUSTMENT OF EITHER CONTROL MAY REQUIRE READJUSTMENT OF THE OTHER CONTROL. 

VERTICAL HOLD CONTROL: 

1 - Adjust the vertical hold control, on the rear apron of the chassis Figure 5, until the picture locks in 
vertically. 

2 - Switch the " Channel Selector" through the various stations and make sure that the picture always locks 

into vertical sync. If it should fail to do this readjust the vertical hold control until this condition is 
obtained. 

WIDTH, HORIZONTAL DRIVE AND LINEARITY: 

1 - Turn the horizontal drive control on the rear of the chassis Figure 5, in either direction until you obtain 

the greatest width without a vertical line or tear. Make sure this control is at least 3/4 of a turn from 

its maximum clockwise position to prevent damage to output tube and transformer. 

2 - Adjust the width control until the picture fills the mask horizontally. The width control is located in the 
rear of the high voltage shield. Figure 5. 

3 - Adjust the horizontal linearity coil, located on top of the chassis near the high voltage shield, for the 
best picture. Figure 16. 

NOTE: AN ADJUSTMENT OF THE HORIZONTAL DRIVE MAY 

AFFECT THE ADJUSTMENT OF THE HORIZONTAL AFC CONTROL. 

TELEVISION ALIGNMENT PROCEDURE 
Aligning a television receiver is an exacting procedure and involves tying up bench space, test equipment and skilled 

personnel at the service shop„ as well as the cost of making two trips to the user's home. Before deciding that the 
chassis must be pulled and aligned at the shop, the serviceman should check these very common sources of trouble; 

1 - The antenna and installation. 

2 - Front panel and rear chassis controls, including Picture Tube adjustments. 
3 - Reception on all available channels. 

4 - Tube failures. Substitute from your kit of known good replacements. 

5 - Visual inspection of under side of chassis for obvious faults, such as loose connections, etc. 

CAUTION: THE SECOND ANODE LEAD TO THE PICTURE TUBE HAS A POTENTIAL OF APPROXIMATELY 
12,000 VOLTS. DURING THIS ALIGNMENT IT IS ADVISABLE TO REMOVE THE 6BQ6 TUBE FROM ITS 

SOCKET, THUS ELIMINATING THIS HIGH VOLTAGE HAZARD. 

SEQUENCE OF ALIGNMENT: 

It is recommended that the ratio detector driver be aligned first, followed by the ratio detector, I. F., and tuner 
alignments in that order unless the location of the misalignment is known. 

AIDS IN SERVICING: 

In addition to step-by-step alignment procedures following, see the instrument connection figures, and voltages 
and waveshapcs charts. 

3
9
V
d
 A

i.
 
MD

f1
83

01
1 

ts.) 
:47 

© John F. Rider CHASSIS 110. 817-1, 110. 820-1 



CHASSIS 110.817-1 110.820-1 

TELEVISION CHANNEL VS CARRIER AND I-F AMPLIFIER 
PICTURE SOUND RECEIVER PICTURE SOUND PICTURE IF 

CHANNEL CHANNEL CARRIER CARRIER OSC. IF IF less 

NO. Freq. (me.) Freq. (mc.) Freq. (mc.) Freq. (mc.) Freq. (me.) Freq.(mc.) SOUND IF (mc.) 

2 54-60 55.25 59.75 81.0 25.75 21.25 4.5 
3 60-66 61.25 65.75 87.0 25.75 21.25 4.5 

4 66-72 67.25 71.75 93.0 25.75 21.25 4.5 

5 76-82 77.25 81.75 103.0 25.75 21.25 4.5 

6 82-88 83.25 87.75 109.0 25.75 21.25 4.5 
-- 174-180 175.25 179.75 201.0 25.75 21.25 4.5 , 
8 180-186 181.25 185.75 207.0 25.75 21.25 4.5 

9 186-192 187.25 191.75 213.0 25.75 21.25 4.5 

10 192-198 193.25 197.75 219.0 25.75 21.25 4.5 

11 198-204 199.25 203.75 225.0 25.75 21.25 4.5 

12 204-210 205.25 209.75 231.0 25.75 21.25 4.5 

13 210-216 211.25 215.75 267.0 25.75 21.25 4.5 

FIG. 6 

RATIO DETECTOR DRIVER, RATIO DETECTOR,AND 4.5 MC TRAP ALIGNMENT 

In aligning this section of the television receiver, the sound take-off must be resonated at 4.5 mc. to separate the 

sound from the picture information, and the ratio detector transformer must be adjusted to complete balance in the 

secondary winding for maximum AM rejection. The sound take-off coil is L113, located between the video amplifier 

V7 and the detector driver V8. The discriminator transformer is T100, located between the detector driver V8 and 

the ratio detector V9. A 4.5 mc. signal is fed into the video amplifier, and the sound trap and ratio detector are 

adjusted in proper sequence to obtain VTVM readings across the detector load resistor R126. To reduce visibility 

of 4.5 mc. beat pattern on screen, L110 is adjusted to attenuate the 4.5 mc. signal. 

1 - Connect the VTVM across R126 with the positive lead from the meter to the chassis, andthe negative 

lead to the other side of R126. This connection will be at pin 7 of the 6AL5, V9. See Figure 7A show-

ing connection. 

2 - Connect the signal generator output through a . 001 mfd mica capacitor to pin 2 of the 12BH7 Video 

Amp. (input to the first video amplifier, V7A): Ground the other side of the generator to the chassis. 

3 - Set the signal generator to precisely 4.5 mc. and adjust its output to provide about 10 volts reading on 

the VTVM. 
4 - Adjust sound take-off coil L113 for maximum reading on the VTVM. This coil can be peaked at two 

points, and the peak point selected should be the one closest to the full counter-clockwise position of 

the slug. This setting minimizes the possibility of intercarrier buzz. 

5 - Adjust the bottom slug on the discriminator transformer T100 for maximum reading on the VTVM. 

6 - Connect signal generator to either side of C116, picture tube coupling capacitor; ground side to chassis. 

7 - Adjust L110 for minimum reading on VTVM. 

8 - Connect two 100K resistors across R126 as shown in figure 7B. 

9 - Reconnect the VTVM, running one lead to the junction point of these two 100K resistors, and the other 

lead to the tertiary winding center lug of the discriminator transformer T100. See Figure 7B for these 

connections. 

10 - Reconnect Signal Generator as in step 2, and adjust the top slug on T100. Note that during this adjust-

ment, a point will be found where the VTVM will swing rather sharply from positive to negative, or vice 

versa. The correct setting of this adjustment is obtained when the VTVM pointer reads zero, as the 

slug is passed through this point. 

INTERMEDIATE FREQUENCY ALIGNMENT 

The IF alignment of the models covered in this manual is based on peaking one set of IF coils at 22.8 mc. and the 

other set of IF coils at 25.4 mc. A signal generator feeds these frequencies to the IF strip, and a VTVM connected 

across the video detector load resistor R113 in proper polarity, serves as a measuring device 1._.r ibis peaking op-

eration. The 22.8 mc. coils are on the tuner sub-chassis, and L103, located between the second aer: r.hird IF stages. 

The 25.4 me. coils are L101, located between the first and second IF stages, and Ll04. located between the third 

IF and the video detector. A recommended step-by-step procedure is given below: 

1 - Set front panel "CONTRAST" control 1/4 turn clockwise. 

2 - Conneetthe VTVM in proper polarity across the video detector (V6% load nsistoe i3. Connect posi-

tive lead to the chassis, and negative to the junction of shunt peaking ;oil L137 and R113. See Figure 

8B. 

3 - Connect the signal generator through a . 001 mfd capacitor to the test loop located between the two tubes 

on top of the tuner sub-chassis. See Figure 8A. 

4 - Inject minus 3 volt bias to AGC terminal on tuner. (Refer to tuner descriptions for location of AGC 

terminal.) 

5 - Set the signal generator to 22.8 mc. and adjust its output so that the VTVM shows a reading of 2.5 

volts maximum. 

6 - Adjust L103 and 22.8 mc. coil on tuner for maximum reading on the VTVM. 

7 - Reset the signal generator to 25.4 mc. and adjust its output so that the VTVM shows a reading of 2.5 

volts maximum. 

8 - Adjust L101 and L104 for maximum VTVM reading. 
9 - Reset the signal generator to 21.25 mc. and adjust its output so that the VTVM reads 5 volts maximum. 

10 - Adjust L114 for minimum VTVM reading. 

NOTE: In early production receivers, the 21.25 mc. IF trap (L114,) was not incorporated. The alignment pr:J-

cedure describedabove remains unchanged, except that reference to the IF trap is ignored. However, the following 
components differ: 

WITH L114 IF TRAP WITHOUT L114 IF TRAP 

R100 3.9K 1/2w 5.6K 1/2w 

R101 33 Ohm 1/2w 47 Ohm 1/2w 

R103 47K 1/2w 22K 1/2w 

R104 47 Ohm 1/2w 56 Ohm 1/2w 
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TUNER ALIGNMENT - GENERAL INFORMATION 

DO NOT TOUCH TUNER ALIGNMENT UNLESS ABSOLUTELY NECESSARY. BEFORE ATTEMPTING 

TUNER ALIGNMENT CHECK I. F. ALIGNMENT AND THE ANTENNA TO BE SURE THAT THE TUNER IS AT 
FAULT. 

1 - SWEEP GENERATOR 

2 - STANDARD SIGNAL GENERATOR (MARKER GENERATOR) 
3 - OSCILLOSCOPE 

EQUIPMENT NEEDED FOR ALIGNMENT OF TUNERS 

4 - VACUUM TUBE VOLTMETER 
5 - 3 VOLT DRY CELL 

6 - SLEEVE TYPE TUBE SHIELD 

7 - INSULATED ALIGNMENT TOOLS 

8 - METAL GROUND PLATE. ALL EQUIPMENT AND T. V. SET TO BE PUT ON THIS PLATE TO PREVENT 
SPURIOUS SIGNALS PICK UP AND STANDING WAVES ON CONNECTIONS. 

TEST INSTRUMENT CONNECTIONS FOR TUNER RF BANDPASS ALIGNMENT 

V6- 66L 
VIDEO DE t. L 108 

R113 

FIG. 9B 

R-F BANDPASS SWEEP-RESPONSE LIMITS 

, 

FIG. 10 

PASSAILE 

(910111.1 TILT LIMITS) 

PASSA011 

(1•0,1116 LOCATIOII LIMITS Of PIC 

SOIMIO CARRIER MIKS OSCILLATOO 

IS TRACK(S TO CARIIERS) 

IShOmISC TIP 

i111011111111 I IMITS) 

SOWS 
CAROM, 

WRIER 

10 K 

Channel 

Selector 

Switch 
2 3 4 5 6 7 8 9 10 11 12 13 

R. F. Sweep 

Generator 

Setting 
57 63 69 '.*9 85 177 183 1& 195 201 207 213 

Marker 

Generator 

Setting 

(Sound) 

59.75 65.75 I.. 75 81.75 87.75 179.75 185.75 191.75 197.75 203.75 209.75 215.75 

Marker 

Generator 

Setting 

(Picture) 

61.25 67.25 77.25 83.25 175.25 181.25 187.25 193.25 199.25 205.25 211.25 

SWITCH TYPE TUNER 
PART NO. 541114 

R. F. AMPLIFIER 

The signal from the Television receiving antenna is brought into the single-ended R. F. amplifier through 

a coupling transformer which couples the balanced-to-ground twin-lead transmission line to the unbalanced 

single-ended grid drive of this stage. The channel switch picks out suitable lumped resonant elements in 

the plate circuit of this stage to permit selective amplification of the desired frequency. A. G. C. is intro-

duced at the grid of this stage also. The values of the shunt loading, the degree of the transformer coup-

ling, and the values of the tuning inductances are chosen by the selector switch to provide uniform band-
pass on all channels. 

TOM 

6BC5 

CAPACITOMO • MOO MAIM OTAIIRMIle MOTET, 
Man« OMISS Mfl 01/«11.11 QOM, 

TUNER SCHEMATIC & TUBE LOCATION 
TUNER TTSAL PART NO. PC541114 

FIG. 12 

vie 

646 

R. F. CONVERTER 

The amplified signals from the previous R. F. stage are delivered to the input grid of V2. The 2nd section 

of the V2 is a modified Hartley oscillator, and the output of this local oscillator is heterodyned with the 

amplified R. F. in the mixer load. The channel selector functions in this circuit to select suitable fixed 

tank circuit elements so that the local oscillator frequency is always above the R. F. frequencies by an 

amount equal to the desired I. F. frequencies. The front panel " Fine Tuning" is mechanically connected to 

a variable capacitor inthis oscillator tank circuit to provide vernier adjustment on the local oscillator fre-
quency. 
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CHASSIS 110. 817-1, 110. 820-1 

RESISTANCE MEASUREMENTS ON 110.817-1 & 110.820-1 CHASSIS TUBE SOCKET VOLTAGES ON 110.817-1 &' 110.820-1 CHASSIS 

TUNER RF BANDPASS ALIGNMENT 

NOTE: DO NOT ATTEMPT RF BANDPASS ALIGNMENT UNTIL THE IF AMPLIFIERS ARE PROPERLY ALIGNED. 

1 - Connect the R. F. Sweep Generator, Marker Generator, and Oscilloscope as shown in Fig. 9a. Refer 

to Fig. 11 for instruments setting for each channel alignment. Put minus 3 volt bias between ground 

and AGC by means of the 3 volt battery. 
2 - Set the RF sweep generator for 10mc, sweep width, and its center frequency at 213 mc. 

3 - Set the CHANNEL SELECTOR switch to channel 13, and the fine tuning control at the middle of its 

rotation range. 
4 - Turn on the television receiver and test equipment and allow about 15 minutes for the set to warm up 

and stabilize. 
5 - Set the oscilloscope gain control for a maximum gain and the sweep attenuator for minimum output 

necessary to give a convenient size trace. 

6 - (See Note 1). See permissible response curves, Figure 10. If the response curve on the oscilloscope 

does not fall within these limits, the picture on the oscilloscope can be made to approach the desir-

able form by either spreading or compressing the particular coils in the tuner circuit at channel 13 

setting. Referring to the 5 decks on the master switch in the tuner, note that the deck nearest the front 

(shaft) end of the tuner contains those coils regulating the local oscillator, and these should NOT be 

touched during any bandpass adjustments. On the second, third and fourth decks of the master switch 
are the coils for the mixer grid, the RF amplifier plate, and the antenna coupling transformer, re-

spectively, and the particular coils connected in the circuit for channel 13, on these three rear decks 

are the ones that should be compressed or expanded to achieve the desired bandpass characteristics. 

Note that too broad a curve results in loss of sensitivity, and rejection. 

7 - Proceed with Channel Selector switch at 12, and with Sweep and marker generators set per Figure 11, 

repeat 6 above to achieve proper curve. Repeat for channel 11, then 10, 9, etc. When completion 

of channel 2 is reached, the bandpass alignment is finished. 

Note #1 - Late model switch type tuners part #541114 have an additional screw adjustment on the top of the tuner. 

These adjustments are in the end inductance of the RF and antenna coil. Before adjusting any individual 

coil, use these adjustments for aligning channel 13. It is likely that after this adjustment is made, it will not 

be necessary to touch the other coils. This is especially true in the misalignment developed because of a change 

in tubes as these adjustments will compensate for the interelectrode capacitance variations in tubes. Refer 
to the diagram for the location of the above mentioned screw adjustments. 

TUNER RF LOCAL OSCILLATOR ALIGNMENT 

1 - Connect the RF sweep generator to the antenna terminals as in figure 9A. Put minus 3 volt bias 

between ground and an AGC terminal by means of the 3 volt battery. 
2 - If the sweep generator is not provided with internal crystal-controlled or crystal-calibrated markers, 

connect a marker generator to the antenna terminals as in figure 9A. 

3 - Connect the cathode ray oscilloscope across the video detector load resistor R113. See figure 9B. 
4 - Adjust the R. F. sweep generator for 10 mc. sweep width, with center frequency at approximately 

213 mc. 
5 - Adjust the marker generator for the picture carrier of channel 13 (211.25 me.) 

6 - Set the Channel Selector switch to channel 13, with the fine tuning control at the middle of its rota-

tion range. 
7 - Turn onthe receiver and test equipment and allow about 15 minutes for it to warm up and stabilize. 

8 - Set the oscilloscope gain control for a convenient size picture on the oscilloscope. 
9 - Adjust the slug in channel 13 oscillator coil until the oscillator pip is at the middle of the picture side 

of the response curve on the oscilloscope. 
10 - Set the channel Selector switch to channel 12, and using the frequencies shown in figure 11, adjust 

by displacing the channel 12 increment loop until the oscillator pip is at the middle of the picture 

side of the response curve on the oscilloscope. 
11 - Repeat operation 10 above using the appropriate frequencies and increment loops for channel Se-

lector switch settings of 11, 10, 9, 8, and 7 in that order. This completes the high band oscillator 

alignment. 
12 7 Set Channel Selector switch to 6, and proceed as in 9 above, using the proper slug and frequencies. 

© John Ir. Rider 

TUBE TUBE 

LOC. TYPE 

PIN NUMBERS 

2 3 4 5 6 7 8 9 

VI 6BC5 150K 0 0 0 25K 25K 

V2 6,16 33K 23K 0 0 220K 15K 
V3 6CB6 132K 47 0.3 0 23K 23K 
V4 6CB6 148K 56 0.3 0 23K 23K 
V5 6CB6 0.2 150C 0.2 0 23K 23K 
_ V6 6AL5 2.5 0 0 0 0 0 4.7K 
V7 1213117 26K 4.7K 220 0 0 31K 1M Oto 5K e 

V8 6AU6 100K 0 0 0 25K 125K 0 
V9 6AL5 co co 0.6 0 0 0 47K 

V10 6507 G T O 10M 0 0 0 500K 0 o 
V11 6V6GT X 0 29K 29E 470K X 0 330 

V12 128117 31K •0.5M 2.7K 0 0 91K 11.5K 0 0 
V13 12BZ7 20K 2.2M 0 0 0 20K 4.7Itt 0 0 
V14 128117 216E 1.5M 3.3K 0 0 1.7M ' 2.1M . 0 0 
V15 6AL5 3.4M 3.4M 0 0.6 22K 0 22K 
VI6 12887 32K 3.8M 1.8K 0.0 0.0 246K 100 toà.8K 

105K 
V17 6BQ6GT XX 0 X 36E 470K X 0 220 Plate= 

• 204K 
V18 1X2A Hi-Voltage Rectifier Plate = 2134K 

V19 6W4GT XX X 204E X 26K X 204K 204K 
V20 5U 4G X 26E X 100 X 100 X 26E 

V21 17HP4 ° Pin 1:0; Pin2: 1M; Pin10:500K; Pin!!: 370K to 270Kc; 
Pin12:0; Pin6: 210E 

NOTE: Resistances measured from Pin to ground with Phono-TV Switch, 

if any, in TV position. 
X. Indicates that pin is not used as terminal post for another part 

of the Circuit. 
XX. Indicates that pin is used as terminal post for another part of 

the Circuit. 
Varies with contrast (picture) Setting. 
On 820 and 820-1 tube type is 20HP4A and Pin 6 = 210K 
Varies with brightness setting. 
Varies with linearity setting; reading given is nominal. 

Varies with height setting reading given is nominal. 
Varies with vertical speed setting; reading given is nominal. 

Varies with Horizontal Hold Control Setting. 

A 
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G 

FIG. 13 
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TUBE TUBE 
LOC. TYPE 

PIN NUMBERS 

2 3 4 5 6 7 O 

1 

VI 613C5 -1 0 0 6.2 ac 10 5 105 0 

V2 6.16 120 75 0 6.2 ac - 2.5 -4 0 

V3 6CB6 -0.4 0.6 6.0 ac 0 120 I 20 0 
V4 6CB6 -0.4 0.6 6.0 ac 0 133 120 0 
V5 6CB6 0 1.0 6.1 ac 0 120 120 0 

V6 6AL5 0 0 0 6.3 ac 0 0 -0.4 

V7 12887 90 -0.4 2.0 6.3 ac 6.3 ac 165 0.5 3.5 
to 175 to e 40 to 70 

V8 6AU6 -0.5 0 0 6.3 ac 420 50 0 
V9 6AL5 -0.5 -0.5 5.5 ac 0 it 0 - 1.5 
VIO 6SQ7GT o -1 0 0 0 85 6.3 ac 
V11 6V6GT 0 0 200 210 0 0 6.3ac 10 
V12 12887 60 20 20 0 0 20 -0.4 0 6.3 ac 
V13 12I3Z7 90 0 0 0 90 -0.9 0 6.3 ac 

V14 12887 420 -.3 22 ° 0 0 100 G -30 0 6.3ac 

VIS • 6AL5 12 - 12 0 5.5ac 0.1 0 0.1 
V16 12887 290 0.1 15 6.3 ac 6.3 ac I 20 -5 15 

V17' 6E5Q6GT -20 0 0 155 - 20 0 6.3 ac 15 
V18 1X2A High - Voltage Rectifier 

V19 6W4GT 320 0 525 0 310 0 525 525" 
V20 5U4G 346 320 ac 3 20 ac 340 
V21 1711p4° Pin 1:0; Pin 2:3 to Pin 10: 51 5; Pin 11: 40 to Pin12: 6.3 ac; 

6; 150; 

O 

o 

NOTE: All voltages measured with V.T.V.M. from pin to ground with 
line voltage of 117V ac and antenna terminals shorted. Values are 

DC unless otherwise noted. The Phono-TV switch, if provided, is 
in the TV position. 
A Varies with contrast (picture) setting. 

8 On 820 and 8 20-1 tube type is 20HP4A and Pin 6 = 515V 
Varies with brightness setting. 

o 
Varies with linearity setting. 

E 
Varies with Horizontal Hold setting. 

r Pins 7 and 8 are filament terminals. 
G 
Varies with height setting. 

" Above voltages apply only when vertical output transformer is 
marked PC101 52. If vertical output transformer is mariccd 

PC19115, the following voltages apply: 

V14 12887 4 0 0.2° 200 0 0 200 G -80 0 6.3 ac 

FIG. i4  

wir.TH 
CONTROL 

VERTICAL 
LINEARITY HEIGHT 

VERTICAL 
HOLD BRIGHTNESS 

0 
FOCUS 

00 
MORI 
CENT 

o 0 
00 

0 0 
0 0 0 0 000 

VERTICAL 
CENT 

o o 

MORID 
[AWE 

59676 

REAR CONTROLS 

CHASSIS 110.817-1, 820-1 

FIG. 15 

Ill 

m
n
a
m
a
 
S
2
1
V
3
S
 
17
6•
Z 
1
 



«MRS «ME IMM 

V21 
20HP4A 

V2I I 

T200 

( V20 ) 
5J4G 

RORER 

TRANSFORMER 

VI 

r \, SEE 
RF 

TUNER 
LOC. 

V 2 

V5 

L104 v6 

L103 

V 4 
2. ,T 

0 1- 101 

V3 
PP IF 

LII4 
VI4 4:à 

OSE 
SORT 

T201 

 r REPT 
OSC PAPS 

VI2 

V13 

V7 

e 
/PARE ' PP 

VIS 

0 op'r52 
Oft 

7100 

se V9 

ELECT COBA 

o.,720? 

RtTio 

C126 
A.B,C 

ELECT COBA 

7202 

.fRT ,CAL OUTPUT 

o RATIO 1121 TRANS 

C203 
1,5.C,D 

FILTER 

CROKE 

L200 

POP OSC 

VIE 

VIO 

«DR DuT 

VI7 

VIS 

I0X2 ) 

VID 

VII 

•u0 ,0 

1. 

BOTTOM VIEW 
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HOW TO ORDER PARTS 
Use Correct Order Form. 

SEE 
R.F. TUNER 
TUBE 

LOCATION 

59790-8 

Li 

PICTURE TUBE 

I7HP4 
V2I 

T201 

VI4 VIH 
NCH@ • OUT 

) Mel? 

-VA. 1 12BIT \ 
MAP 

«.'". IWH  ‘/ I5 

TUBE 8 TRIMMER 

LOCATION 

OCT. e . 

ISALS( 

oe 

=,V12 

12811 

2. On the Purchase Order always give the following information: 
(1) PART NUMBER (number printed on the part if different from that shown on this list) 

and DESCRIPTION for each part ordered. When no part is assigned, order by descrip-

and rating. Also give PRICE of part ( indicate if no selling). 

(2) The CHASSIS NUMBER, is this touna on a metal plate at the rear of the Chassis. 

TELEVISION REPAIR PARTS LIST 
SCHEM. 

LOCATION CHASSIS. PART NO. DESCRIPTION 
SELLING 
PRICE 

CAPACITORS (All Chassis) 

C 100 PE190-133 Mica, 270mmf 500V ±10% 8 . 17 
C 101 PA17147 Ceramic, Shielded Dual disc, 

1500mmf GMV .46 
C 102 PE556-234 Ceramic Tubular, 680mmf 

350V t10% (Instil). .29 
C 103 PE190-133 Mica, 270mmf 500V ±10% .17 
C 104 PE190-133 Mica, 270annf 500V ±10% .17 
C 105 PA19148 Ceramic, Single Disc 1500mml 

GMV 
C 106 PA20138 Electrolytic, led 50V 1.74 
C 107 PP19163 Ceramic, Shielded Dual Disc 

5000mmf GMV .74 
C 108 PEI90-140 Mica, 510mmf 500V t10% .19 
C /09 PE190-107 Mica, 22mmf 500V t10% .20 

.40 

V9 V ° 

(sAus) 

o VIO 

8507 I 
GE 

o•TIO 0« 
nUda. 

OPE AKE TI 

PLUG 

C 110 

VI9 

VIS VI? 
MOTT 

WIDTH 

CONTROL 

FIG. 17 

SEE 
R F TUNE 
TUBE 
LOCATION 

1200 s 

1201 

V14 VI3 

_ LII4 

liCe; 
.'•31Licm 

V9 ':„',' 'le VIO 
/--• .---N 
tsmii f SSB T 1 
s....., OT . 

‘...." 

IOO 
Tr...-.71;-,_ 

V15 
-•/  "1,,,,, L , ,„ ‘ 

'-D •-J e•-• 
....., v12 32 1",:41 

Its: f 1t22•.3\ ee^*  

•2.3 

I 

V5 s, 33, 
less /"..,..5% V6 

L104 22, c3Z:12 Vree 

L13 

VI9 

 T 300 

C315 
V18 
2 

" ‘12,2.21 

L203 
L301 HT 

TUBE & TRIM« LOCATION FIG. 18 

C Ill 

C 112 
C 113 

C 114 

C 115 

C 116 
C 117 
C 118 

C 119 

C 120 
C 121 
C 122 
C 123 
C 124 
C 125 
C 126 

C 127 
C 128 

C 200 

C 202 

C 203 

C 204 

PE555-101 

PE555-136 

PE194-160 
PP19201 

PE555-100 

PE555-113-2 

P E194- 160 
PE194-151 
PA19148 

PE556-236 

PE 194-160 
PA20138 
PE194-156 
PE194-160 
PE194-155 
PE194-151 
PA20135 

P E194-145 
PP19177 

PP19198 

PA19109 

PA20144 

PA19109 

Ceramic Tuoular, lOmmf 
500V t20% ( Unins). 

Ceramic Tubular, 1000mmf 
350V ±20% ( Unins). 

Paper, . 05mfd 600V t20% 
Ceramic Tubular, 820mmf 

350v ±10% ( unit's). 
Ceramic Tubular, 5mmf 

500V +.20% (Unins.) 
Ceramic Tubular, 47aimf 

500V t20% NPO 
Paper, .05mfd 600V t20% 
Paper, .005mfd 600V I:20% 
Ceramic, Single Disc 

1500mmf GMV 
Ceramic Tubular, 1000mmf 

350V t10% (Insal.) 
Paper, .05mfd 600V t20% 
Electrolytic, lmfd 50V 
Paper, .02mfd 600V ±-20% 
Paper, .05mfd 600V t20% 
Paper, .01mfd 600V t20% 
Paper, .005mfd 600V t20% 
Electrolytic, 10-10-10mfd 

450V 
Paper, .001mfd 600V t20% 
Ceramic Tubular; 6.8mmf 

500V t10% (Insul.) 
Ceramic, Shielded Dual Disc 

.01mfd 500V GMV 
Ceramic, Single Disc 

5000mmf GMV 
Electrolytic, 40-40.20-20mfd 

450V 
Ceramic, Single Disc 

5000mmf GMV 

.29 

.29 

.29 

.29 

.20 

.40 

.29 

.29 

.40 

.29 

.29 
1.74 
.29 
.29 
.29 
.29 

4.38 
.20 

.20 

.74 

.43 

4.70 

.43 

*Used on all chassis unless otherwise specified in this column. If specified, the part is used only oil Ihe cl,o.es is 

indicated. 
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CHASSIS 110.817-1.110.820-1 

REPAIR PARTS LIST 

SCHEM. 
LOCATION CHASSIS • PART NO. DESCRIPTION 

SELLING 
PRICE 

C 205 

C 206 

C 207 
C 208 
C 209 
C 210 
C 211 
C 212 
C 213 
C 214 
C 215 
C 216 
C 217 
C 218 
C 219 
C 220 
C 221 
C 222 
C 223 
C 300 
C 301 
C 302 
C 303 
C 304 
C 305 

C 306 
C 307 
C 308 
C 308 
C 309 
C 310 
C 311 
C 312 
C 313 
C 314 
C 315 
C 316 
C 317 
C 318 
C 320 
C 321 
C 322 
C 323 

R-100 
R 101 
R 102 
R 103 
R 104 
R 105 
R 106 
R 107 
R 108 
R 109 
R 110 
R Ill 
R 113 
R 114 
R 115 
R 116 
R 117 
R 118 
R 120 
R 121 
R 122 
R 123 
R 124 
R 125 
R 126 

110.817-1 
110.820-1 

110.820-1 

110.820-1 

110.817-1 

PA19109 

PA 19109 

PEI94-156 
PE190-137 
PE190-133 
PE194-155 
PE194-155 
PE192-163 
PEI94-159 
PE194- 156 
PEI94-160 
PA20145 
PA20130 
PE194-160 
PEI94-160 
PEI94-155 
PE194-151 
PE194-151 
PEI94-155 
PE194-145 
PEI94-145 
PEI94-151 
PE194-151 
PEI94-160 
PE195-261 

PE190-137 
P E 190- 133 
PE190-125 
PE190-137 
PAI772 
PA20137 
PP19146 
PE 194-160 
PP 19146 
PE194-160 

PA1998-3 
P E 194-162 
PA20147 
PP 19180 
PEI90-133 

PE231-1163 
PE231-1113 
PE231-1137 
P E23I-1189 
PE33I-1117 
PE231-1123 
PE231-117I 
PE23I-1133 
PE23I-1133 
PE231-1129 
PE231-1197 
PE231-1177 
PE231-1165 
PE231-1133 
PE23I-1165 
PE232-1161 
PE231-122I 
PE231-1131 
PE233-74 
PE233-1179 
PE23I-1173 
PE23I-1197 
PE231-1197 
PE231-1155 
PE231-1189 

CAPACITORS (Cont'd) 

Ceramic, Single Disc 
5000mmf GMV 

Ceramic, Single Disc 
5000 mint GMV 

Paper, . 02mfd 600V ± 20% 
Mica, 390mmf 500V ± 107. 
Mica, 270mmf 500V ± 10% 
Paper, . 0Imfd 600V ±20% 
Paper, .01mfd 600V ± 20% 
Mica, 4700mmf 500V ± 10% 
Paper, . 035mfd 600V ±20% 
Paper, .02infd 600V ± 207. 
Paper, .05mfd 600V ± 20% 
Electrolytic, lOmfd 250V 
Electrolytic, 100mfd 25V 
Paper, .05mfd 600V ± 207. 
Paper, . 05mfd 600V 1-20% 
Paper, .01mfd 600V ± 20% 
Paper, . 005mfd 600V ± 207. 
Paper, . 005mfd 600V ± 20% 
Paper, . 01mfd 600V ± 207. 
Paper, .001mfd 600V ±20% 
Paper, .001mfd 600V ± 20% 
Paper, .005mfd 600V ± 207. 
Paper, .005mfd 600V ± 20% 
Paper,..05mfd 600V ± 20% 
Mica, Silver, 3900mmf 

500V ± 57. 
Mica, 390mmf 500V ± 10% 
Mica, 270mmf 500V ± 107. 
Mica, 120mmf 500V ± 107. 
Mica, 390mmf 500V ± 10% 
Trimmer, 25-280mmf 
Electrolytic, lOmfd 25V 
Mica, lOmmf 2500V ±20% GMV 
Paper, .05mfd 600V ± 207. 
Mica, lOœmf 2500V ± 10% GMV 
Paper, . 05mfd 600V ± 20% 
Ceramic; 500mmf 20kv 
Paper, . 1mfd 600V ± 20% 
Electrolytic 25mfd I2V 
Mica, 220mmf 1000V ± 10% 
Mica, 270mmf 500V ± 107. 

RESISTORS 

Carbon, 3900 Ohm I/2W ± 10% 
Carbon, 33 Ohm I/2W ± 10% 
Carbon, 330 Ohm 1/2W ± 10% 
Carbon, 47k Ohm I/2W ± 10% 
Cachou, 47 Ohm I/2W 3107. 
Carbon, 82 Ohm I/2W ± 107. 
Carbon, 8200 Ohm I/2W ± 10% 
Carbon, 220 Ohm 1/2W ± 10% 
Carbon, 220 Ohm 1/2W ± 10% 
Carbon, 150 Ohm I/2W ± 10% 
Carbon, 100k Ohm I/2W ± 10% 
Carbon, 15k Ohm I/2W ± 10% 
Carbon, 4700 Ohm I/2W ± 107. 
Carbon, 220 Ohm I/2W ± 10% 
Carbon. 4700 Ohm I/2W ± 107. 
Carbon. 3300 Ohm 1W ± 10% 
Carbon, 1.0 Megohm 1/2W ± 10% 
Carbon, 180 Ohm I/2W ± 10% 
Carbon, IIk Ohm 2W ± 57. 
Carbon, 18k Ohm 2W ± 10% 
Carbon, I0k Ohm I/2W ± 10% 
Carbon, 100k Ohm 1/2W ± 10% 
Carbon, 100k Ohm 1/2W ± 10% 
Carbon, 1800 Ohm I/2W ± 10% 
Carbon, 47k Ohm 1/2W ± 10% 

.43 

.43 

.29 

.17 

.17 

.29 

.29 

.17 

.29 

.29 

.29 
3.00 
2.42 
.29 
.29 
.29 
.29 
.29 
.29 
.20 
.20 
.29 
.29 
.29 

.83 

.23 

.17 

.23 

.17 

.51 
2.08 
.34 
.29 
.40 
.29 

2.51 
.34 
.46 
.29 
.17 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.20 

.14 

.14 

.33 

.29 

.14 

.14 

.14 

.14 

.14 

•Used on all chassis unless otherwise specified in this column. If specified, the .part is used only on the chassis 

indicated. 

SCHEM. 
LOCATION CHASSIS• PART NO. DESCRIPTION 

SELLING 
PRICE 

R 127 
R 128 
R 129 

R 130 
R 131 
R 200 
R 201 
R 202 
R 203 
R 204 
R 205 
R 206 
R 207 
R 208 
R 209 
R 210 
R 211 
R 212 
R 213 
R 214 
R 215 
R 217 
R 218 
R 219 
R 220 
R 221 
R 222 
R 223 
R 224 
R 225 
R 226 
R 227 
R 228 
R 229 
R 230 
R 231 
R 232 
R 233 
R 234 
R 300 
R 301 
R 302 
R 303 
R 304 
R 305 
R 306 
R 307 
R 308 
R 309 
R 310 
R 311 
R 312 
R 313 
R 314 
R 315 
R 316 

R 317 
R 318 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 

110.820-1 

110.817-1 

se on a 
indicated. 

Above prices subject to change without notice. 

PE231-I245 
PE231-1213 
PE231-1213 

PE232-1137 
PC21134-4 
PE23151 
PC21134-2 
PE23I-1183 
PE231-1175 
PE231-1193 
PE231-1213 
PE23I-1229 
PE231-1229 
PE232-1181 
PE231-1221 
PE231-117I 
PE231-1181 
P E231- 1221 
PE23I-1159 
PE231-1163 
PE23I-1163 
PE231-1169 
PE232-127 
PE231-1189 
PE231-1213 
PE231-I225 
PE23I-1155 
PE232-I189 
PE232-120I 
PE233-1161 
P E233-1161 
P E231-1229 
PE231-1185 
PE231-1207 
PE231-1221 
PE231-118I 
PE231-118I 
PE231-I171 
PE23I-1189 
PC21134-16 
P E233-1165 
PE233-1169 
PE23I-1197 
PE231-1197 
PE23I-1213 
PE23I-1233 
PE232-1181 
PE231-1167 
PE23I-1155 
PE231-'.205 
PE23I-1213 
PE231-I197 
PE231-1123 
PE233-I133 
PE23163 
PE233-232I 

PE231-1167 
PE232-I177 

A3392 
A28253 
A3392 
A3392 
A28253 
A28255-2 
A28255- I 
A28255-2 
A28255-1 
A28286 
A28255-1 
A282 5-4 

cassis un ess or.. erwise speci re 

RESISTORS (Cont'd) 

Carbon, 10 Megohm 1/2W ± 107. 
Carbon, 470k Ohm 1/2W ± 10% 
Carbon, 470k Ohm I/2W ± 10: 

Carbon, 330 Ohm IW ± 10% 
Wirewound, 3250 Ohm 7W ± 10% 
Wirewound, 1.2 Ohm 1W ± 10% 
Wirewound, 600hm 10W ± 10% 
Carbon, 2/k Ohm I/2W ± 10% 
Carbon, 12k Ohm 1/2W ± 10% 
Carbon, 68k Ohm 1/2W ± 10% 
Carbon, 470k Ohm 1/2W ± 10% 
Carbon, 2.2 Megobm 1/2W ± 10% 
Carbon, 2.2 Megohm 1/2W ± 10% 
Carbon, 22k Ohm IW ± 10% 
Carbon, 1.0 Megohm 1/2W ± 10% 
Carbon, 8200 Ohm 1/2W ± 10% 
Carbon, 22k Ohm 1/2W ± 107. 
Carbon, 1.0 Megohm 1/2W ± 107. 
Carbon, 2700 Ohm 1/2W ± 10% 
Carbon, 3900 Ohm I/2W ± 107. 
Carbon, 3900 Ohm I/2W ± 107. 
Carbon, 6800 Ohm I/2W ± 10% 
Carbon, 1.8 Megohm 1W ± 5% 
Carbon, 47k Ohm 1/2W ± 10% 
Carbon, 470k Ohm I/2W ± 10% 
Carbon, 1.5 Megohm 1 2W ± 10% 
Carbon, 1800 Ohm I/2W ± 107. 
Carbon, 47k Ohm 1W ± 10% 
Carbon, 150k Ohm IW ± 10% 
Carbon, 3300 Ohm 2W ± 10% 
Carbon, 3300 Ohm 2W ± 10% 
Carbon, 2.2 Megohm I/2W ± 10% 
Carbon, 33k Ohm I/2W ± 10% 
Carbon, 270k Ohm I/2W ± I07. 
Carbon, 1.0 Megohm 1/2W ± 10% 
Carbon, 22k Ohm I/2W ± 10% 
Carbon, 22k Ohm 1/2W ± 10% 
Carbon, 8200 Ohm 1/2W ± 10% 
Carbon, 47k Ohm I/2W ± 107. 
Wirewound, 2250 Ohm I5W ± 10% 
Carbon, 4700 Ohm 2W ± 10% 
Carbon, 6800 Ohm 2W ± 10% 
Carbon, 100k Ohm I/2W ± 10% 
Carbon, 100k Ohm I/2W ± 10% 
Carbon, 470k Ohm I/2W ± 10% 
Carbon, 3.3 Megohm 1/2W ± 10% 
Carbon, 22k Ohm 1W ± 10% 
Carbon, 5600 Ohm I/2W ± 10% 
Carbon, 1800 Ohm I/2W ± 10% 
Carbon, 220k Ohm I/2W ± 10% 
Carbon, 470k Ohm 1/2W ± 10% 
Carbon, 100k Ohm 1/2W ± 107. 
Carbon, 82 Ohm I/2W ± 10% 
Carbon, 220 Ohm 2W ± 10% 
Carbon, 0.56 Ohm 1/2W ± 107. 
Carbon, 1.0 Megohm 2W ± 20% 

(Allen Bradley) 
Carbon, 5600 Ohm 1/2W ± I07. 
Carbon, 15k Ohm 1W ± 10% 

CHOKES & COILS 

$ . 14 
.14 
.14 
.20 
.63 
.20 
.63 
.14 
.14 
.14 
.14 
.14 
.14 
.20 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 

.14 

.14 

.14 

.14 

.20 

.20 

.29 

.29 

.14 

.14 

.14 

.14 

. 14' 

.14 

.14 

.14 

.29 

.29 

.14 

.14 

.14 

.14 

.20 

.14 

.14 

.14 

.14 

.14 

.14 

.29 

.14 

.20 

Coil, Ph IF 1.14 
Choke, RF .51 
Coil, Pis IF 1.14 
Coil, Pix IF 1.14 
Choke, RF .51 
Coil, Peaking (White) .51 
Coil, Peaking (Red) .51 
Coil, Peaking (White) .51 
Coil, Peaking (Red) .51 
Coil 4.5Mc Trap • 1.14 
Coil, Peaking (Red) .51 
Coil, Peakin Green) . 51 

in t is co umn. If specified, the part is used only on t 
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SCHEM. 
LOCATION CHASSIS* PART NO. DESCRIPTION 

SELLING 
PRICE 

CHOKES & COILS (Coned) 

L 113 A28286 Coil 4.5Mc Audio Take off 
L 114 A28314 Coil 21.25Mc IF Trap 
L 200 A1406 Coil Filter Choke 
L 201 A28276 Choke, Filament 
L 202 A28276 Choke, Filament 

L 203 110.817-1 A28278-3 Coil, Deflection Yoke 
L 203 110.820-1 A28322-1 Coil, Deflection Yoke 
L 300 A28263 Coil Horiz. Freq. Control 
L 301 A28279-1 Coil, Width Control 
L 302 A28292 Coil Horiz. Linearity 

CONTROLS 

P 100 A24I42 Contrast-Volume 5k-250k Ohm 

P 200 A24112 Vertical Hold, 1.0 Megohm 
P 201 A24111 Vertical Size, 5.0 Megohm 
P 202 A24114 Vertical Linearity, 3k Ohm 

Wirewound 

P 203 A24118 Vertical Centering, 20 Ohm 
C.T. Wirewound 

P 204 A24110 Brightness 100k Ohm 
P 206 A24112 Focus Control 1.0 Megohm 
P 301 A24116 Hor. Centering, 100•Ohm 

T 100 
T 200 
T 201 
T 202 
T 300 

R 401 
R 402 

R 403 

R 404 
R 405 

R 406 

C 401 

C 402 

C 403 

C 404 

e 405 
C 406 
C 407 
C 408 

C 409 

C 410 

C 411 
C 412 
C 413 

C 414 
C 415 

C 416 

C 417 

L 401 

L 402 
L 403 
L 404 
L 405 
•Used on all chassis unless otherwise specified in this column. If specified, the part is used only on the chassis 

indicated. 
Above prices subject to change without notice. 

Wirewound 

TRANSFORMERS 

A1201 or 1202 Ratio Detector 

A10109 
A10106 
A10152-1 
A10136 

TT5AL 

A231-1179 
A231-1165 

A231-1157 

A231-1205 
A231-2277 

A231-1173 

A19132 

A556-203 

A19132 

A19109 

1.14 

3.66 
.46 
.46 

8.19 

1.43 
1.31 
1.34 

2.65 
2.83 

2.75 

2.75 
3.25 
2.65 

2.65 

3.55 
22.02 
2.75 

.15 

.15 

.15 

.15 

.15 

.15 

.25 

.31 

.25 

.35 

.25 

.25 

.25 

.29 

.29 

.25 

.25 

.25 

.25 

.95 

.25 

.25 

.25 

.20 

.20 

.20 

.90 

.20 

A19181 
A19182 
A19183 
AI9139 

A19139 

A556-201-2 

A19184 
A19154 
A556-203 

A19155 
A19152 

A19132 

A19132 

A28280-20 
A28280-21 
A28280-3 
A28280-19 
A28280-22 

Power 
Vertical Oscillator 
Vertical Output 
Horizontal Output 

RF-TUNER PARTS (ALL CHASSIS) 

AGC Resistor 18K Ohm 1/2W ± 107. 
R.F. Grid Resistor 4.7K Ohm, 

1/2W ± 107. 
R.F. Screen Resistor 2.2K Ohm, 

1/2W ± 10% 
High Band 220K Ohm 1/2W ± 10% 
Oscillator Grid Resistor 15K Ohm, 

1/2W ± 20% 
Oscillator Plate Resistor 10K Ohm, 

1/2W ± 10% 
AGC by-pass Capacitor 1000 mmf, 

GMV Disc 
R.F. Grid Coupling Capacitor 15 mmf, 

±10% Ceramic 
R.F. Screen by-pass Capacitor 

1000 mmf, GMV Disc 
Decoupling Capacitor 5000 mmf 

GMV Disc 
Coupling Capacitor 0.18 mmf ± 10% 
Coupling Capacitor 0.68 mmf ± 10% 
Coupling Capacitor L5 mmf t10% 
Decoupling Capacitor 470 mmf, 

±20% Ceramic 
Decoupling Capacitor 470 nunf, 

±207. Ceramic 
Coupling Capacitor 10 nunf 

±10% Ceramic 
Coupling Capacitor 0.82 mmf ± 10% 
Coupling Capacitor 3 mmf ± 5%, 
Mixer Plate Capacitor 15 mmf, 

±10% Ceramic 
Oscillator Trimmer Capacitor 
Oscillator Plate by-pass Capacitor, 

0.51 mmf ± 10% 
Decoupling Capacitor 1000 mmf 

GMV Disc 
Decoupling Capacitor 1000 minf 

GMV Disc 
R.F. Grid Coil 

R.F. Plate Coil 
Oscillator Coil (Ch. 6) 
I.F. Converter Coil 
Oscillator Coil (Ch. 13) 

SCHEM. 
LOCATION CHASSIS" PART NO. DESCRIPTION 

SELLING 
PRICE 

L 406 
T 401 

MISC. CHASSIS ACCESS. & PARTS - ALL CHASSIS 

A28280-23 
A28280-24 
A541114 
A65100K 
A5355 
A5356 
A54609 
A541059 

Filament Choke 
Input Transformer 
Tuner. ( les"; Tubes) 
Chassis 
Shield, 11.V. Supply 
Cover, H.V. Supply Shield 
Bracket, Horiz. Freq. Control Coil 
Bracket, Combination Interlock & 

Color Socket 

$ . 40 

20.93 

A18177 or 
AI8179 Dummy Plug Assembly, Male 

Octal (Color Socket) 
A541242 Grounding Spring CRT Coating 
A540-62 Terminal Strip, AAEAAAEAA 
A540-67 Terminal Scrip, AAAEAA 
A540-44 Terminal Strip, AAEAA 
A540-19 Terminal Strip, AEA 
A540-34 Terminal Strip, AAEA 
A18155 Socket, Octal Moulded 
A18210 Socket, Octal Moulded Bakelite Saddle 
A18173 Socket, 9 Pin Moulded 
A18171 Socket, 9 Pin Moulded No Saddle 
A18157 Socket, 9 Pin Wafer 
A18147 Socket, 7 Pin Wafer 
A18101 Socket, Speaker-Plug 
A541131 Socket, H.V. Cond. 
A562-6 Capacitor Clips; 1-3/8 
A562-3 Capacitor Clips; 3/4 
A54618-1 Tube Shield 
A3206 Iron Trap 
AI8174 Socket, Phono 

MISC. CHASSIS ACCESS. & PARTS - 17" TUBE 

A54851 
A541084-1 
A541084-2 
A54827 
A54828 
A541086 
A55141-1 
A54943 
A541085 
A541110-2 

A541110-1 

A54971-18 
A18197-3 

2.55 
2.42 
.54 

.51 

.17 

.11 

.11 

.06 

.09 

.29 

.34 

.29 

.29 

.23 

.31 

.17 
2.06 
.26 

Bracket, Yoke Hood & Support 1.42 
Channel, CRT Front Support;Left 
Channel, CRT Front Support; Right . 14 
Strap, CRT; Right .40 
Strap, CRT; Left .40 
Bracket, CRT Stop 
Anode Connector Assembly 
Anode Lead Holder .06 
Cushion, Rubber; CRT Channel .40 
Cushion, Sponge Rubber; 

CRT Strap, Right 
Cushion, Sponge Rubber; 

CRT Strap, Left 
Cushion, Cork; CRT Stop Bkt. .06 
Socket, Kinescope 1.08 

MISC. CHASSIS ACCESS. & PARTS - 20" TUBE 

A54983-4 

A541000 
A541023 

A541002 
A541018-1 
A541018-2 
A54999 

A54998 

A54997 

A541003 
A541004-1 
A55141-2 
A541239 
A54971-14 
A54971-15 
A541102-4 
A181 • 7-4 

"Used on all chassis unless otherwise specified in 
indicated. 

Bridge Bkt., Focus Coil & Yoke 
Support 

CRT Rubber Grommet 
Bracket, CRT Rubber Grommet 

Support 
Upper CRT Support 1.78 
CRT Front Support, Left 
CRT Front Support, Right 
Rubber Channel, CRT Front 

Support, Left .14 
Rubber Channel, CRT Front 

Support, Right .14 
Rubber Channel, CRT Front 

Supports (Rear) .14 
Strap, CRT 1.08 
Spade Bolt, CRT Strap Assembly .06 
Anode Connector Assembly 
Anode Lead Holder 
Cushion, Cork, Upper CRT Support .06 
Cushion, Cork, CRT Stop Bkts. .06 
Cushion, Rubber, CRT Strap 
Socke Kinesco e 1.08 

this column. If specified, the part is used only on the chassis 

Above prices subject to change without notice. 
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MODELS 2100A, 2140, Ch. 110. 817-1. 2150A, Ch. 110. 820-1 

CALS CAL5 12BH7 GALS mcrun 
row 

TO TUNER 
VI4 

128H7 

VI Et V2 

R-F TUNER 
R-F AMP, OSC-CONV. 

LII4 
2125 
TRAP 

22.8 MC 

A.GC. 
R-F 

MTLIOM 
CARA ER 

BOUND 
CARRIER 

59 75 

65 75 

71 75 

81.75 

87 75 

17G75 

185 75 

191.75 

197.75 

203.75 

209 75 

215 75 

2 

3 

4 

55 25 

61.25 

67.25 

77 25 

83.25 

175.25 

181.25 

187 25 

19325 

;99 25 

205 25 

211.25 

6 

7 

e 
9 

10 

12 

3 

7200 

L iNE 
4-Awc-Ko 
voL. CONTROL 

SW1 .0 , I 

c2o1 

CI28 
6.8 

C100 

VI V4 V 5 

6CB6 6086 6CB6 
82 Is, I.F. 

8100< R101 
396Ç 33 

2,.oIF 3no I F. 

C103 
270 

8103 11104 
47K 47 

CI2280 

-A-

C101 A R102 ClOr 
1500 330 I moo 

- C106 
tMFD 

:NOTE  

UNLESS OTHERWISE NOTED 1 

ALL CAPACITORS MARKED LESS THAN I, IN MFD. 

ALL CAPACITORS MARKED MORE THAN I,IN MME. 

ALL CAPACITORS RATED 600 V. 

ALL RESISTORS IN OHMS. 

C104 

270 

àLi0200 

ue 
MC 

R107 

220 

C206-
5000.1 

IN CHASSIS DE9GNATED 110.817-1 & 110.820-1 
0 HOR. MOW CONTROL Et R2I6 ARE OMITTED. AND 8312 IS 

CONNECTED TO GROUND 

0  PHONO SWITCH 11 JACK ARE OMITTED 

WHEN VIO IS X2A; R315.24 OHMS 

IN CHASSIS DESIGNATED 820 9 821; 

0 C3I1 IS IOMMF 2500v 

IN CHASSIS EMPLOYING VERTICAL OUTPUT XFMR PART 1•210115-4 

R 217 IS 39K 0 R222 MAY BE 1K 

8218 MAY BE 1.511EG, 0 8234 MAY BE OMITTED 

63 C213 IS .05 MFD 

V20 

5U4G 
RECTIFIER 

L2Ot 

VIO 
6507  

L202 

VII 
6V6 

V8 V7 
6AU6 128117 

VI7 
6806 

VI6 
128H7 

V9 VI5 VI2 V6 V2I V5 -,... Ce76 
64E16 1_3000 

V4 C204 C205 

6c06 1 50001 5000 
V3 
6CB6 

 j_C107A 

R109 300°. 
150 c ,o, 

100K 

8100 
220 15K 

ORANGE 

C2030 
rig 

20 MFO 

8000 
225011 
I5W 

uos 
I. RFC 

V 6 

1/2 6AL5 
0 ET 

VI2A 

I2BH7 
SYNC AMP 

NOTE. * OSCILLOSCOPE SYNCED AT 4 
VERTICAL SWEEP RATE 

**OSCALOSCOPE SYNCED AT IN 
HORIZONTAL SWEEP RATE 

• 

PLUG 

(PIN END) 

GRANO 

8301 8302 

4.76 68K 

30V PP 

8200 
f.2- W 

7V PP 

V 7 

12BH7 
VIDEO MP. 

RII2 P.l I LI 
82 4 

ANTE 

CII0 
10 
8113 

21081111MA 
111111' 11111111), 
M11111 111.11 

'itilF titIlle 

R303 

30v PP 100K 

v:Ln. .001 

SOCKET 

(BOTTOM VIEW) 

11 11) III 11111 
V I3A 

I 2BZ7 
40V SYNC. SEP 
PP 

C303 

.005 

RI20 
11K 
2W 

C210 8211 

R208 R210 
22K 82K 

Li13 
AUDIO 

TAKE CFF 
4.5MC 5 

Ri21 
I8K 
2W 

8213 R2I4 

V 8 Ve 

6AU6 6AL5 
RATIO DET. DRIVER RATIO DET. 

gy o 
13a.n 
010111111tr 

006 100 K 

CII8 

RI25 
1.8 K 

120V 
PP 

7100 

C119 
'1000 

CI20 
.05 p 

I» MONO 

elfr VI4A 
Iv l7  

i CILE ''''° L.. .05 
8220 

C21, 5 47K c2. 470K 
cm 036 P201 

✓ P. 5 MEG 

HEIGHT 111221 
- 200V • K 8 1.5 M 

. PP 4700 

ASI R -i-  

o RISO C121 

47K IMP 
50 

250 K 
VOLUME 

P205 
5K 

HOR. HOLD 

C307 

6.26 1 
R2I8 R2 

CE22 UM1 47K 
.005 I W 

C309 
25-280 
HOR 
DRIVE 

PIN ENO 

VIO 

6SQ7 
AUDIO AMP. 

L301 
WIDTH 

HOR. LIN. 

1102 

PHONO 
JACK 

8225 
33K 
2W 

R226 
50v 3.36 

VII 

6V6-GT 
AUDIO OUTPUT 

0129 RI30 

470K 330 
1 w 

le SPEAKER 
TIOI 

PIN END 

à 

BOT TOM VIEW 

C124 3 

.01 CI25 
.005 

+C126C 
oLot 10 MFD 

- 450 V 
-.-- 

218 L. 
C.0! 8228 

C2I9_ 33K 
.05 C220 

C2038 
40 MFD 

-= 450 V 

VIS 

I AX2 
H V RECT 

C3I8 
220 
1000V 

RED 

VI9 r- - 

TELEV1SY0fY RECEIVER 

SCHEMATIC 8821071  

(SEE NOTES) 

5911R3 

111100.. 

3 
R131 
250 
7 W 

P204 
100K 

BRIGHTNESS 

R2 30 

i 

e r1.* 
F 

V2 1 

TREPCU I 

ETUB  , 
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ALIGNMENT INSTRUCTIONS .. . 3-5 
INSTALLATION 

PARTS LIST   

SCHEMATIC   

SPECIFICATIONS 

TOP VIEW - TUBE LAYOUT. .   

TRIMMER LOCATIONS  

VOLTAGE MEASUREMENTS . 

WAVEFORMS .   

MODEL 552-562 

DATA  1 

6 
10,11 
1,2 

5 

9 
10,11 

MODEL 512-522 

MODEL 511-521 

MODEL 513-523 

MODELS 500, 510, 511, 512, 513, 515, 520, 521, 522, 523, 525 

TUBE COMPLEMENT 
613Q7 

or 

6BZ7 

6J6 

6CB6 

6CL6 

6AU6 

6AL5 

6SN7GT 

6W6GT 

6SN7GT 

6SN7GT 

1B3GT 

R.F. Amplifier 

VHF Oscillator, Modulator 

Video I.F. Amplifier 

Video Amplifier 

Sound I.F. Amplifier 

Sound Detector 

A.F. Amplifier, Horizontal 
AFC Control 

Audio Amplifier 

Sync Separator, Phase Splitter 

Horizontal Oscillator 

H.V. Rectifier 

6BQ6GT 

6W4GT 

12BH7 

5U4G 

17HP4A 

or 

21FP4A 

or 

21YP4A 

6AF4 

Horizontal Output 

Horizontal Damper 

Vertical Oscillator, Vertical 
Amplifier 

Power Rectifier 

17" Picture Tube Model 500 
Electrostatic Focus 

21" Picture Tube 
Electrostatic Focus 

21" Picture Tube Models 510, 520 
Electrostatic Focus 

UHF Oscillator 

ELECTRICAL SPECIFICATIONS 

Power Supply 110 to 120 Volts 60 Cycle AC 

Power Consumption   225 Watts 

Power Output  Undistorted 2.2 Watts 
Maximum 4.0 Watts 

Antenna Input Imp.   300 Ohms Balanced 

Tuning Range 12 Channel 

MODELS 520, 521, 522, 523, 525 

Tuning Range 82 Channel 

Loud Speaker 6" PM Models 500, 510, 

511, 520, 521 

10" PM Models 512, 513, 

515, 522, 523, 525 

Voice Coil Impedance 3.2 Ohm at 400 Cycles 

I.F. CIRCUIT Inter-Carrier Sound 

ELF. STAGE One 

I.F. STAGES Three -Combined Picture and 

Sound" and one "Sound" 

41.25 M.C. Sound Carrier 

45.75 M.C. Video Carrier 

4.5 M.C. Inter-Carrier Sound 

GENERAL INSTALLATION INSTRUCTIONS 

While each receiver is correctly aligned at the factory 
rough handling in transit, ageing, drift, etc., may throw 
the receiver off, so we suggest that the proper oscillator 
trimmers, ratio detector, and rear panel controls ( see pages 
4 and 5) be checked for correct adjustment with a trans-
mitted television pattern, in the customer's home at the 
time of installation. Be sure to have the receiver oper-
ating for one-half hour before making these adjustments. 
Listed below is the correct procedure to follow in making 
these adjustments. 

(A) Check all operating channels, using FINE TUNING 
CONTROL for best picture detail. ( See paragraph 
PEAKING THE INDIVIDUAL OSCILLATOR 
TRIMMERS.) 

(B) Check LOCALITY ADJUSTER CONTROL located 
on back of chassis for proper setting. 

NOTE: The signal strength ( too strong or too weak) 
will be affected by location and distance from the 
station, type of antenna used, terrain obstructions 
such as tall buildings, electrical disturbances. 

PEAKING THE INDIVIDUAL VHF OSCILLATOR 

TRIMMERS 

(A) Set channel selector knob to the desired channel. 

(B) Set the FINE TUNING CONTROL to the center 
position. 

Remove the channel and fine tuning knobs. This will 
expose the individual channel adjustment screw 
opening just to right of the channel shaft. See Fig. 1. 

(D) Use a non-metallic screwdriver such as polysterene 
or nylon. 

(C) 

Adjust the individual oscillator screw for best picture de-
tail. A slight adjustment in either direction is all that is 
necessary. CAUTION: DO NOT ADJUST INDISCRIM-
INATELY, this may cause the adjustment screw to fall 
from its locking position. 

THE PROPER ADJ. 

SCREW FOR THE 

CHANNEL TUNED TO 

WILL APPEAR HERE 

FIG. I 

ADJUS1MiNT FOR STATION BUZZ 

If station buzz is excessive and is NOT DUE to "contrast 
control" being advanced too far in a clockwise direction or 
the locality adjuster control in the incorrect position, ad-
just the ratio detector secondary adjustment screw located 
on top of the ratio detector for minimum buzz. MAKE 
SURE THAT THIS POSITIOIN IS BETWEEN the two 
MAXIMUM buzz peaks that will be noticed when adjust-
ment screw is turned to the right or left of the minimum 
buzz position. 

MODELS 532, 542, 552, 554, 562, 564 

TUBE COMPLEMENT 

6BQ7 
or R.F. AMPLIFIER 

6BZ7 

616 VHF OSCILLATOR, MODULATOR 

6CB6 VIDEO I.F. AMPLIFIER 

6CL6 VIDEO AMPLIFIER 

6AU6 SOUND I.F. AMPLIFIER 

6AL5 RATIO DETECTOR 

6SN7GT A.F. AMPLIFIER, HORIZONTAL 
AFC CONTROL 

6W6GT AUDIO OUTPUT 

6SN7GT SYNC SEPARATOR, PHASE SPLITTER 

6SN7GT HORIZONTAL OSCILLATOR 
1B3GT HIGH VOLTAGE RECTIFIER 
6CD6G HORIZONTAL OUTPUT 
6V3 HORIZONTAL DAMPERS 
12BH7 VERTICAL OSCILLATOR, 

SYNC AMPLIFIER 
6BL7GT VERTICAL AMPLIFIER 
5U4G POWER RECTIFIERS 
27EP4A 27" PICTURE TUBES MODELS 542, 562, 564 
24CP4A 24- PICTURE TUBE MODELS 532, 542 
24TP4A 24- PICTURE TUBE MODELS 532A, 542A 
6AF4 UHF OSCILLATOR 
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MODELS 1U-500, - 510, - 511, - 512, - 513, - 515, -520, -521 -522 -523 -525 -532 - 542 -552 - 554, - 562, -564 

ELECTRICAL SPECIFICATIONS 

Power Supply 110 to 120 Volts 60 Cycle AC 

Power Consumption 250 Watts 

Power Output   Undistorted 2.2 Watts 

Maximum 4.0 Watts 

Antenna Input Imp.  300 Ohms Balanced 

Tuning Range 12 Channel 

MODELS 542, 562, 564 

Tuning Range 

Loud Speaker  

82 Channel 

12" P.M. 

Loud Speaker Models 532, 542, 10" P.M. 

Voice Coil Impedance 3.2 Ohm at 400 Cycles 

I.F. CIRCUIT 

R.F. STAGE 

I.F. STAGES 

Inter-Carrier Sound 

One 

Three "Combined Picture and 

Sound" and one -Sound" 

41.25 M.C. Sound Carrier 

45.75 M.C. Video Carrier 

4.5 M.C. Intercarrier Sound 

27" PICTURE TUBE HANDLING PRECAUTIONS 

EXTREME CARE MUST BE EXERCISED WHEN HANDLING OR SERVICING THE PICTURE TUBE. ACCIDENTS 

ARE ONLY CAUSED BY CARELESSNESS. 

Listed below are precautions which must be taken when removing the picture tube. 

1. To remove the picture tube mounting assembly. 
(a) Disconnect the second anode lead, the picture tube 

socket assembly, and the deflection yoke plug. 
(b) Remove the main chassis and the four picture tube 

support braces. 
(c) Remove the wood screws holding the picture tube 

mounting board assembly to the cabinet. 

(d) Slide picture tube assembly out. Because of its 
size and weight two persons are required to han-
dle this assembly. The balance or center of weight 
is at the face of the picture tube. 

2. Always wear goggles when handling picture tube. 

3. Never hold the picture tube close to the body. 

4. Never handle the picture tube by its neck. 

5. Never bump or scratch the picture tube. 

6. Always clean the neck of the picture tube before ad-
justing the ion trap. 

7. If it becomes necessary to remove the picture tube 
from its mounting board, always place on a clean 
soft cloth face down. 

HIGH VOLTAGE AND CORONA 

WARNING: HIGH VOLTAGE DEVELOPED IN THIS RECEIVER IS IN EXCESS OF 18,000 VOLTS. 

Increased high voltage not only presents the problem of safety precautions, it also increases the problems of arcing 

• and corona. 
When servicing or replacing any part of the high voltage compartment of this receiver the following precautions and 

suggestions should be followed. 

1. All connections to the high voltage transformer, con-
denser, and socket terminal should be made mechani-
cally tight and all excessive wire clipped off, leaving 
no sharp points from these terminals. 

2. A clean, round and smooth solder connection should 
be made, covering all sharp points. ( Do not use ex-
cessive solder.) 

3. All lead dresses in the high voltage compartment are 
critical. 
B+ leads or leads of ground or near ground potential 
too close to any high voltage leads will cause corona 

and/or arcing to the extent it may cause the insula-
tion of the wires to burn. 

4. All insulating wax when removed around the high 
voltage socket and condenser must be replaced. In-
sulating wax may be procured through the Sentinel 
Service Department. 

5. Repairing high voltage transformers is not recom-
mended. Always replace the defective transformer 
with a new one. 

6. Before replacing the high voltage shield cover make 
a careful inspection of wire dress, soldered connections, 
and wax insulated parts. 

LOCALITY 
ADJUSTER 

MEDIUM 
SIGNAL 

STRONG 
SIGNA 

REAR PANEL CONTROLS 

WEAK VERT 
SIGNAL BRIGHTNESS HOLD 

VERT. 
VERT. LINEARITY FOCUS 
SIZE HORIZ. 

HOLD 

FUSE HORIZ. 
SIZE 

HORIZ. 
LINEARITY 

o 

The UHF TUNER has been aligned for optimum operation 
by special factory equipment and should never require 

The 6AF4 OSCILLATOR and 1N82 CRYSTAL are readily 
accessible through the bottom panel. The 1N82 crystal is 

UHF PULLEY # 2 

a snap-in type and no soldering is required. 

In the UHF position the 611Q7 is used as an additional 
IF stage. 

Great care should be taken that parts location and lead 
dress are not altered in the UHF TUNER. 

FOR VHF ALIGNMENT SEE ALIGNMENT DATA LISTED ON PAGES 17 and 18. 

CENTER OF TENSION SPRING M 

NOTCH OF VHF PULLEY 

FIG. 6 

STRINGING OF 

BOTH UHF pulleys must be in the extreme counter-clock-

wise position before stringing pulley. 

The string should be fastened to the ends of the spring 
so that it measures 28/2 inches end to end with no tension 
on spring. 

Stringing is simplified by using both hands. Place center 
of tension spring into notch of UHF pulley No. 1. Bring 
string out of opening of pulley. Grasp the string with 
right and left hand as indicated in figure 7. 

With the right hand make a complete turn around UHF 
pulley No. 1 in a clockwise direction. With the left hand 

UHF PULLEY # 2 

IDLER WHEEL 
SHAFT 

I 1/2 TURNS 

FIG. 7 

UHF PULLEY # I 

LEFT HAND 
START 

RIGHT HAND 
START 

UHF PULLEYS 

make a half turn around UHF pulley No. 2 in a counter-
clockwise direction, then continue in a clockwise direction 
around the idler wheel shaft making 3V2 turns, follow 
back around the UHF pulley No. 2 in a counter-clockwise 
direction making 1%2 turns, to complete the stringing. 

Turn the FINE TUNING SHAFT only until the strings 

are properly seated. 

If the UHF pulleys do not come to a stop in the opposite 
directions simultaneously, 'turn the UHF pulley No. 2 until 
it does so. 

UHF IDLER OR CLUTCH ADJUSTMENT 

1. If the fine tuning shaft turns when the UHF channel 
selector is operated the brass hex head adjustment 
screw part of idler wheel shaft is too tight. Loosen 

brass adjustment screw very slightly. 

UHF SWITCH POSITIONING 

The switch must be positioned carefully to avoid 
damage to the switch and switch assembly. 

1. Set VHF and UHF position ( roller on VHF 
throw arm engaging throw bracket assembly). 

2. Loosen switch mounting nut. 
NOTE: LOCATING PIN ON SWITCH IS NOT 

USED. 

3. Move switch as shown by arrow in fig. 8 gent-

ly, until stop is reached. Set detent stop of 
switch so" that a space of 1/64 inch is between 
detent stop and switch plate stop. Tighten 
switch mounting nut. 

4. Turn channel selector ON and OFF of UHF position. 
Recheck stops. Detent stop must not touch switch 
plate stop or have more than 1/64 inch space between 
stops when in the UHF position. 

2. If by operating the fine tuning control and it does not 
turn the UHF tuner, the brass hex head adjustment 
screw part of idler wheel shaft is too loose. Tighten 
brass adjustment screw very slightly. 

SWITCH THROW 
ARM PIN 

SWITCH PLATE 

SWITCH THROW 
ARM 

REAR VIEW OF SWITCH ASSEMBLY 
IN UHF POSITION 

FIG. 8 

5. If switch is properly positioned the switch throw arm 
pin will not bind in slot of throw bracket at any setting 
of VHF tuner. 
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Mus. 
No. 

CU- 1 

CU-2 

CU-3 

CU-4 

CU-5 

CU-6 

CU-7 

CU-8 

CU-9 31B-611 

CU- I0 

CU- I 1 

CU- I2 

CU- I3 

CU- I4 

CU- I5 

CU- I6 

CU- 17 3IB-252 

CU. 18A 31B-611 

CU- 18B 31B-611 

CU-18C31B-611 

CU- 18D 31B-611 

Illus. 
No. 

CU-2I 

CU-22 

CU-24 

CU-25 

CU-26 

CU-27 

CU-28 

CU- 29 

CU-30 

CU- 31 

CU- 32 

CU- 33 

CU- 34 

CU- 35 

No 

CU•19 

CU•20 

TU-2 

TU-3 

RU- I0 

UHF TUNER PARTS LIST 

20E863 VHF TUNER 

Part No. Description 

CD8X-IO2Z Fixed Ceramic, 1,000 MMF GMV 

I3L8D121K Fixed Ceramic, 120 MMF ± 10% 
N750 

3IB-206 Trimmer, RF .5-3 MMF 

I3L8C6R8C Fixed Ceramic, 6.8 MMF ± .25 MMF 
NPO 

13XR1-30U101J Fixed Ceramic, 100 MMF ± 5% N750 

CD8Q-470K Fixed Ceramic, 47 MMF -±- 10% 
NI400 

3IB-206 Trimmer, RF .5-3 MMF 

CD8C-030C Fixed Ceramic, 3 MMF ± .25 MMF 
NPO   

Feed Thru 800•MMF GMV 
(Part of Center Shield Assembly) 

CD8X-IO2Z Fixed Ceramic, 1000 MMF GMV 

CD8C1R5M Fixed Ceramic, 1.5 MMF ± 20% 

3IB-167 Trimmer Antenne, 3-9 MMF 

CD8X-102Z Fixed Ceramic, 1000 MMF GMV 

CDIOC-100K Fixed Ceramic. 10 MMF ± 10% NPO 

Fixed Ceramic, 68 MMF . 

CD8UA-050C Fined Ceramic, 5 MMF ± .25 MMF 
N900   

Fine Tuning, Ceramic Bushing- and 
Lead Assembly 

Feed Thru 800 MMF ( Part of 
Center Shield Assembly) 

Feed Thru 800 MMF ( Part of 
Center Shield Assembly) 

Feed Thru 800 MMF ( Part of 
Center Shield Assembly) 

Feed Thru 800 MMF ( Part of 
Center Shield Assembly) 

List 
Price 

.27 

.32 

.75 

.81 

.27 

.75 

.27 

.36 

.27 

.27 

.66 

.27 

.22 

.24 

.40 

PARTS LIST 

Illus. 
No. Part No. 

RU- I. 27E153-2 

RU-2 27E153-2 

RU-3 27E224-2 

RU-4 27E1009-24 

RU-5 27E103-2 

RU-6 27E473-2 

RU-7 27E1009-6 

RU-8 27E471-2 

RU-9 27E223-3 

LU- I 318-638-1 

LU-2 31B-230 

LU-3 31 B-629 

LU-4 34A-546 

LU-5 34A575 

LU-6 34A-680 

TU- 1 318-682 

31 B-655-6 

3IM-012 

3IM-012 

3IM-112 

3IM-112 

.36 Note: When ordering c 

31M- 113- IQ 

.36 

.36 

.36 

31M•113- 1 R 

All mechanical parts for 
on Page 20 except fo 
assembly. 

20E867 UHF TUNER 
List 

Part No. Description Price 

M-210 Fixed Ceramic, 2.2 MMF 

M-211 Fixed Ceramic, 1 MMF 

M-2I2 Fixed Ceramic, 2.2 MMF 
M-2I3 Fixed Ceramic. 2.7 MMF 

M-214 Fixed Ceramic, 2.5 MMF 

M-2I5 Feed Thru, 250 MMF 

M-2I6 Fixed Ceramic, I MMF 

M-217 Fixed Ceramic, .25 MMF 

M-2I8 Trimmer, Ceramic Tubular .8-6.5 MMF 
M-219 Trimmer, Ceramic Tubular .8-6.5 MMF 

M-220 Trimmer, Ceramic Tubular 3-10 MMF 

M-22I F.xed Ceramic, 68 MMF 

M-222 Fixed Ceramic, .42 MMF 

M•223 F:xed Ceramic, 68 MMF 

Part No. 

20E889 

20E890 

27E332-5 

IN82 

29E31 

20E864 

20E864-2 

RESISTORS 

Description 

Carbon, 15,000 OHM 

Carbon, 15,000 OHM 

Carbon, 220,000 OHM 

Carbon, 330,000 OHM 

Carbon, 10,000 OHM 

Carbon, 47,000 OHM 

Carbon, 220,000 OHM 

Carbon, 470 OHM 

Carbon, 22,000 OHM 

R.F. Choke 

Feedback Choke 

Cathode Choke . 

R.F. Filament Choke 

Oscillator Filament Choke   

Mixer, Choke   

Mixer, I.F.. 

Fine Tuning Assembly 
Antenne Strips, Channels 2 Thru 6, 
Code Q, Green 

Antenna Strips, Channel: 7 Thru 13, 
Code Q Green  

R.F. and Oscillator Strips, Channel 2 
Thru 6, Code R, Green 

R.F. and Oscillator Strips, Channel 7, 
Thru 13, Code R. Green 1.50 

hannel strips specify required channel number 

Strip for UHF 13th Position 
Antenne Code 9, Green 

Strip for UHF 13th Position R.F. 
and Oscillator Code R, Green 

the above listed tuner are the same as listed 
r fine tuning assembly and drum and shaft 

PARTS LIST 
II lut. 
No. Part No. Description 

RESISTORS 

RU- 11 27E220-2 Carbon, 22 OHM 1/2 W   

RU- I2 27E220-2 Carbon, 22 OHM 1/2 W  
RU- I3 27E474-2 Carbon, 470,000 OHM 1/2 W .   .07 

RU- I4 27E474-2 Carbon, 470,000 OHM 1/2 W  .07 

RU- 15 27E123-2 Carbon, 12,000 OHM 1/2 W. .08 

1/2 
1/2 
1/2 

1/2 
1/2 
1/2 
1/2 
1/2 
1 W. ± 10% 

w. 
w. 
w. 
w. 
w. 
w. 
W. 
w. 

List 
Price 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.12 

.72 

.30 

.24 

.08 

.08 

.72 

.72 

.76 

1.20 

1.00 

1.60 

  1.00 

1.00 

CHOKES 

LU-7 • M-224 R.F. Choke   

LU-8 M-225 R.F. Choke 

LU-9 M-226 R.F. Choke 

LU- 10 M-227 R.F. Choke 

LU- 11 M-228 R.F. Choke 
TU-4 M-229 Output Transformer 

MISCELLANEOUS PARTS 
List 

Description Price 

68 MMF ( Part of TU-2) 

68 MMF ( Part of TU-3) 

Trap, 44 MC 1.49 

Trap, 45 MC 1.27 

Resistor Carbon, 3300 OHM 2 W. 
I 0% 

Crystal Diode 

Switch Wafer 

Switch Throw Arm 

VHF Tuner Throw Arm 

.24 

2.00 

.42 

.63 

Part No. Description 

20E865 Throw Bracket Assembly   

65E56 Spring Throw Bracket Return 

20E868 Pulley, UHF 

10E103 Stud Idler Pulley 

20E869 Clutch or Idler Assembly 

20E870 Drive Disc Assembly 

20E871 Sleeve and Pulley Assembly 

20E253-41 Dial Cord Assembly with Eyelets 
28-1/16" inches 

65E2 Tension Spring 

List 
Price 

List 
Price 

1.35 

.11 

.70 

1.37 

1.37 

1.03 

1.45 

.17 

.06 

ADJUSTMENT PROCEDURE FOR ELECTROSTATIC FOCUS PICTURE TUBES, 
DEFLECTION YOKE, ION TRAP, HORIZONTAL AND VERTICAL CENTERING, 

CORNER SHADOW, AND PICTURE TUBE ALIGNMENT. 

WHEN REPLACING PICTURE TUBE ALWAYS HAVE FACE OF TUBE TIGHT AGAINST RUBBER STOPS 

N 
VERTICAL AND 

HORIZONTAL CENTERING 

-Adjust the two centering rings located on the back of 
the Deflection Yoke assembly so that pattern is centered 
both horizontally and vertically. 

ELIMINATING SEMI-CIRCULAR 
CORNER SHADOW OF 
PATTERN OR PICTURE 

Use same procedure as listed abone on horizontal end 
yerticel centering. 

Caution: DO NOT USE ION TRAP TO ELIMINATE 
CORNER SHADOW OF PATTERN IF BY SO DOING 
THE INTENSITY OF RASTER IS DECREASED. 

REPOSITIONING LOOSE 
OR REPLACED PICTURE TUBE 

This rubber gasket around edge of Deflection Yoke mouniing bracket 
supports the picture tube. If should always be pressing very firmly 
against the bell of the tube, otherwise the picture tube may move and 
cause corner shadow or shifting of pattern on screen. 

To position loosen the Deflection Yoke mounting screw 
"A" and 2 wing nuls " 8" and the 4 Phillips screws "C". 
Push the complete Bracket Assembly forward so }hait the 
rubber gasket F,11 snugly around bell of picture tube. 
Tighten the 4 Phillips screws "C" firmly. IF the foregoing 
procedures have been followed correctly the picture 
tube should now be held firmly in place. Gently push the 
deflection yoke forward and tighten the 2 wing nuts 
"13-. Before tightening screw "A- malte sure that 
pattern is not tilted. 

STRAIGHTENING 
TILTED PATTERN 

If Pattern is tilted on screen, ad-
just Deflection Yoke position by-

Loosen yoke-locking screw (A). 

2. Straighten pattern on screen 
by sliding locking screw to 
right or left. 

3. Lock yoke in proper position 
by firmly tightening screw. 

ION TRAP ASSEMBLY 

Maximum brightness will be determined by the position of the 
ION TRAP ASSEMBLY• 

Advance BRIGHTNESS CONTROL on front of chassis to 
maximum brightness position. 

2. Adiust the ION TRAP ASSEMBLY for maximum brightness 
by sliding back and forth and rotating to right or left. 

3. Reduce BRIGHTNESS with BRIGHTNESS CONTROL and 
repeat adjustment of ION TRAP for best positioning. 

Caution: IF A SEMI-CIRCULAR SHADOW AROUND CORNER 
OF PICTURE OR PATTERN IS OBTAINED, DO NOT ELIMINATE 
WITH ION TRAP, IF BY SO DOING THE INTENSITY Of THE 
PATTERN IS DECREASED. 
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MODELS 11.1-500, - 510, - 511, - 512, - 513, - 515, - 520, - 521, - 522, - 523, - 525, - 532, 542, - 552, - 554 - 562, - 564 

24" AND 27" PICTURE TUBE 
ADJUSTMENT PROCEDURE FOR FOCUS, DEFLECTION YOKE, 

ION TRAP, HORIZONTAL AND VERTICAL CENTERING, CORNER SHADOW, 
AND PICTURE TUBE ALIGNMENT. 

CENTER  OF PICTURE TUBE FACE EXTENDS f' BEYOND MOUNTING BOARD 

NOTE 

ALWAYS HAVE THE DEFLECTION YOKE 
CONNECTED TO THE RECEIVER BEFORE 
OPERATING THE SET. 

THE RECEIVER WILL HAVE NO B .- WHEN 
THE DEFLECTION YOKE PLUG IS 

DISCONNECTED. 

HIGH PULSE VOLTAGES MAY DAMAGE 

THE HORIZONTAL AND HI-VOLTAGE 
CIRCUITS IF INTERLOCK IS JUMPERED 

AND THE RECEIVER IS OPERATED ANY 

LENGTH OF TIME 

CORNER SHADOW, VERTICAL 
AND HORIZONTAL CENTERING 

Adjust the Centering Tab, part of the focus magnet 
assembly, so that pattern is centered both Horizontally 
and Vertically. 

Additional centering can be obtained by loosening the 
2 wing nuts "C" and moving the complete focus magnet 
assembly. 

Always re-adjust the ion trap if focus magnet assembly 
has been moved. 

A 

FOCUS CONTROL 

Adjust contrast and brightness so that picture is 
not too dark or too light. Then adjust focus for 
sharpest definition. 

REPOSITIONING LOOSE OR 
REPLACED PICTURE TUBE 

To seat the picture tube to the mask properly follow the 
instructions listed below. 

I. Loosen the picture tube strap and the 4 wing nuts 
"A" on the deflection yoke assembly. 

2. Install or reposition picture tube on the cradle of the 
mounting board so that the center of the picture tube 
face extends I inch beyond the picture tube mount-
ing board. 

3. Tighten strap around picture tube. 

4. Gently push the deflection tube assembly forward so 
that the deflection yoke is tight against the cone of 
the picture tube. Tighten 4 wing nuts -A" firmly. 

5. Install the picture tube assembly into the cabinet push-
ing the assembly forward so the mask fits snugly 
around the picture tube. 

6. Screw picture tube mounting board fo the cabinet. 

7. If mask does not fit the picture tube after following 
the above procedure further positioning can be ob-
tained by loosening the 4 wing-nuts "A" and adjust• 
ing the deflection yoke assembly. 

B. Reinstall the picture tube support braces. 

(r 

YOKE 

o 

STRAIGHTENING TILTED 
PATTERN 

If pattern is tilted on screen adjust deflection 
yoke position by— 

I. Minor corrections of tilt can be made by 
loosening the 4 wing nuts -A" and turning 
the complete deflection yoke assembly in 
the opposite direction of tilt. 

IF TILT CANNOT BE CORRECTED BY 
THE ABOVE PROCEDURE FOLLOW 
STEPS LISTED BELOW: 

I. Loosen the 2 yoke clamp screws " B". 

2. Carefully turn yoke by grasping the tab, 
extending from the yoke terminal board, 

  in the opposite direclion of tilt. 
TAB CAUTION; Exposed wires at 2500 volts 

potential. 

3. Tighten the 2 yoke clamp screws "B." 

ION TRAP ASSEMBLY 
ma.;..rn brightness will be determined by the position of the 
ION TRAP ASSEMBLY: 

I. Advance BRIGHTNESS CONTROL to maximum brightness 
position. 

2. Adjust the ION TRAP ASSEMBLY for maximum brightness 
by sliding back and forth and rotating to right or left. 

3. Reduce BRIGHTNESS with BRIGHTNESS CONTROL and 
repeat adjustment of ION TRAP for best positioning. 

Caution: IF A SEMI-CIRCULAR SHADOW AROUND COR-
NER OF PICTURE OR PATTERN IS OBTAINED, DO NOT 
ELIMINATE WITH ION TRAP, IF BY SO DOING THE INTEN-
SITY OF THE PATTERN IS DECREASED. 

ADJUSTMENTS FOR CORNER SHADOW, VERTICAL AND HORIZONTAL 

CENTERING CAN BE MADE WITHOUT REMOVING THE CABINET BACK. THE 

CENTERING TAB CAN BE REACHED BY REMOVING THE 4 SCREWS HOLDING 

CUP TO THE CABINET BACK. 

24" PICTURE TUBES 

Except for repositioning and mounting of picture tube the above listed adjustments are used for 24" picture tubes. 

VHF ALIGNMENT DATA 

ALIGNMENT PROCEDURE 

All circuits are very stable and will seldom require adjust-
ment. Only when major parts of the tuner or the video I-F 
strip have been replaced or tamperèd with will it be neces-
sary to realign the receiver. 

Generally under normal conditions only the INDIVIDUAL 
CHANNEL TRIMMERS in the tuner unit may require 
adjustment by the service technician. 

RATIO DETECTOR AND SOUND I-F ALIGNMENT 

In most cases only the secondary of the ratio detector coil 
will require adjustment. This can be done simply by ad-
justing the top adjustment screw of the ratio detector for 
minimum buzz with the sound carrier of a TV station. For 
complete alignment use steps 1, 2, and 3 in the alignment 
table. 

PICTURE I-F ALIGNMENT 

Receiver should be run for at least hour before proceed-
ing with alignment. 

FIG. 2 

Step I Connect Signal 
No. Generator to 

2 

3 

In series with .001 Mfd. 
Cond. to ¡ unction of 
C-97 and L- I 3 terminal 
3 of 4th I.F. See fig. 5 

In series with .001 Mfd. 
Cond. to junction of 
C-97 and L- I3 terminal 
3 of 4th I.F. See fig. 5 

In series with .001 Mfd. 
Cond, to cathode of 
picture tube yellow 

lead. See fig. 5 

EQUIPMENT REQUIRED 

VACUUM TUBE VOLTMETER 

For video IF alignment maintain readings in middle of 

low volt scale. 

SIGNAL GENERATOR supplying a 4.5 MC. ( within .25%) 

40 to 216 MC. (within 1%) signal. With output adjustable 

to at least .1 volt maximum. 

CATHODE-RAY OSCILLOSCOPE. Must have good fre-

quency and phase response from 10 cycles to at least 2 MC. 

SWEEP GENERATOR. Capable of covering 40 to 270 

MC. with a 10 MC. sweep with output adjustable to at 

least .1 volt maximum. 

3 VOLT "A" HATTERy to provide fixed bias during videi, 
I-F and R-F alignment. 

PICTURE SOUND 

FIG. 3 

VHF ALIGNMENT TABLE 

RATIO DETECTOR AND SOUND ALIGNMENT 

Sig. Gen. Connect voltmeter to 
Freq. 

- -- _ --
4.5 MC. In series with 47,000 ohm res. across 

C-23 a 10 Mfd. cond. See fig. 5 

4.5 MC. ! In 

Miscellaneous Instructions 

Maintain reading on 10 volt scale 
contrast at maximum. 

I Remove 3rd video IF tube 6036. 

series with 47,000 ohm res. to Maintain reading on 10 volt scale 
¡unction of R-30 and C-44. contrast at maximum. 

See fig. 5 Remove 3rd video IF tube 6CB6. 

4.5 MC In series with 47,00 ohm res. across Maintain reading on 

C-23 a 10 Mfd. cond. See fig. 5 low volt scale. 
Remove 3rd video IF tube 6CB6. 

NOTE I For minimum buzz always adjust T-8 ( top) with the sound carrier of a TV station. 
NOTE 2: Alternate 4.5 MC. trap alignment: Adjust T-6 ( top) for minimum 4.5 MC. beat on picture with a strong station 

Adjust 

7-7 (top) and T-8 
(bottom) for max. 

reading. 

See fig. 4 & 5 

T-8 ( top) for zero 

reading. 

See fig. 4 

1-6 ( top) for mini-
mum reading. 
See fig. 4 

signal. 
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TRIMMER LOCATION AND ALIGNMENT CONNECTION POINTS 

PICTURE I-F ALIGNMENT 

Stop 
No. 

Connect Signal 
Generator to 

Sig. Gen. 
Freq. 

Connect Voltmeter to Miscell s Instructions Adjust 

4 Ungrounded converter 
tube ( 6J6) shield 

44.0 MC. In series with 47,000 ohm res. to 
junction of R-37 and L-7. See fig. 5 

Tuner on channel 3, 3 volts bias 
across C-5I positive side to 
ground. Locality switch in strong 

position. See fig. 5 

T-5 ( top) for 
maximum reading. 

See fig. 4 

5 

6 

Ungrounded converter 
tube ( 6J6) shield 

43.0 MC. In series with 47,000 ohm res. to 
junction of R-37 and L-7. See fig. 5 

Tuner on channel 3, 3 volts bias 
across C-5I positive side to 
ground. Locality switch in strong 

position. See fig. 5 

T-4 ( top) for 
maximum reading. 

See fig. 4 

Ungrounded converter 
tube ( 6J6) shield 

41.25 MC. In series with 47,000 ohm res. to 
junction of R-37 and L-7. See fig. 5 

Tuner on channel 3, 3 volts bias 
across C-5I positive side to 
ground. Locality switch in strong 

position. See fig. 5 
Repeat Steps 5 & 6 

7-4 ( bottom) for 
maximum reading. 

See fig. 5 

T-3 ( top) for 
maximum reading. 

See fig. 4 

T-3 ( bottom) for 
maximum reading. 

See fig. 5 

— - - _— _ 
T- I ( top) or 

minimum reading. 
See fig. 4 

7 

8 

9 

Ungrounded converter 
tube ( 6J6) shield 

45.4 MC. In series with 47,000 ohm res. to 
junction of R-37 and L-7. See fig. 5 

Tuner on channel 3, 3 volts bias 
across C-5I positive side to 
ground. Locality switch in strong 

position. See fig. 5 

- --
Ungrounded converter 
tube ( 6J6)•shield 

47.25 MC. In series with 47.000 ohm res. to 
junction of R-37 and L-7. See fig. 5 

In series with 47,000 ohm res. to 
junction of R-37 and L-7. See fig. 5 

Tuner on channel 3, 3 volts bias 
across C-51 positive side to 
ground. Locality switch in strong 

position. See fig. 5 
Repeat Steps 7 & 8 

- - -- - 
Tuner on channel 3, 3 volts bias 
across C-5I positive side to 
ground. Locality switch in strong 

position. See fig. 5 
NOTE: Defuse T-2 by turning slug 

out as far as possible. 

Ungrounded converter 
tube ( 6J6) shield 

44,6 MC. 

10 Ungrounded converter 
tube ( 615) shield 

45.75MC. In series with 47,000 ohm res. to 
junction of R-37 and L-7. See fig. 5 

Tuner on channel 3, 3 volts bias 
across C-SI positive side to 
ground. Locality switch in strong 

position. See fig. 5 

T-2 ( top) for 
minimum reading 

See fig. 4 

NOTE 3: For visual check of IF response curve ( see fig. 2) connect signal and sweep generator to ungrounded converter tube shield ( 6J6). 

Connect oscilloscope in series with 47,000 ohm resistor to ¡ unction of R-37 and L-7. 

TUNER R.F. ALIGNMENT 

NOTE 4: NEVER ADJUST C-3, C-7 and C- I2 UNLESS ABSOLUTELY NECESSARY. THEY ARE FACTORY PRESET BY SPECIAL I'QUIPMENT. 

Step 
No. 

12 

Connect Marker 
G o tor to 

Loosely couple to 
sweep gen. leads. 

Marker 
Gen. Freq. 

205.25 MC. 
and 

209.75 MC. 

Connect Sweep 
Gen. to 

300 ohm an-
tenna terminals. 

Sweep 
Gen. Chen. 

12 

Connect 
Oscilloscope to 

Lead extending from 
top of tuner. See fig. 4 

Miscel   
Connections 

Adjust 

Tuner on channel 12 
3 volt bias to ¡ unc-
tion of C-51 locality 

switch in strong 
position. 

C-3, C7 and C•12 for 
max, response having 
linear peaks with pic. 
turc and sound mark-
ers at 90% maximum 
response.  See fig. 3 

OBSERVE RESPONSE CURVE FOR ALL CHANNELS USING CORRECT FREQUENCIES AND CHANNELS. 
A SLIGHT COMPROMISE SHOULD BE MADE WITH C-3, C-7 and C- I2 IF MARKERS ARE BELOW 70%• 

NOTE 5: FOR RF OSCILLATOR ALIGNMENT, SET FINE TUNING CONTROL IN CENTER POSITION. ADJUST INDIVIDUAL CHANNEL 

TRIMMERS FOR BEST PICTURE DETAIL WITH THE PATTERNS OF A TV STATION. NOTE: USE A NON-METALLIC SCREW-

DRIVER. 

NOTE 6: C- I8 ( See fig. 4) part of a 40 MC. tuned trap need only be adjusted when local interferences from 40 thru 45 MC. affect the 

picture. Adjust C- I8 for minimum 40 MC. beat on picture with a station signal. Not used in Models with UHF Tuner. 

STEP- 7 2ND vIDEOLF 
T-3 •SATAC 

350 VIDEO IF 1ST VIDEO 

2110 01000 1F 

STEP,- SOUND 

Tc.0 OF'r COIL 
T-

• 5 AIC SCuND 

IF 

T• JO 

IISTEPS 350 VIDEO IF 

T . 4 43.010C  

RA7.0 OCT 

I b-

STEP.2 SECONDART OF 

RATIO DETECTOR T-11 
• S MC 

OSC AUX 
OR O F ALIGNMENT ADJUST 

C-3, C-7, AND C-Ix. 

SEE STEPS 11 AND It. 

FOR C F MANIAC/TT SEE STEPS 

II  It OSCILLOSCOPE CONNECTION 

ADJUST C-IS TO ELIMINATE 40 MC 

LOCAL INTERFERENCE NOT USED 

IN MODELS RITA UHF TUNICS. 

STEP 10 PART OF IS? v10E0 STEP 11 PART OF ST VIDEO IF 

IF 7-2 43.75 MC J I-I 64.6 WC  

FIG. 4 

-00 

4 

STEP 3 INNU • • 7,000 0.9 

RESISTOR. CONNECT vOLTNITIR 

TO JUNCTION OF C-44 N C-30 

STEPS 4 T1•01J e CONCOCT 
VOL TTTTTT TO JUNCTION OF 

R•37 AND L-7. NOTE 3 

CONNECT OSCILLOSCOPE TO 
JUNCTION OF II- 37 ANO L-7. 

STEPS • /NOW IC COIMCCT 

3 VOLTS CIAO TO JUNCTION 
OF 0.37 6 C-SI POSITIVE 
SIC* OF  TO 

6/105110. 

STEP, PRIMARY 

RATIO DETECTOR 

05 4 0 WC 

T-11 

Iti1LS 

51 

TEA U TRAP PART W 

34. VIDEO I?. T-4 
41.25 ITC 

T•5 

STEP 3 CONNECT SIGNAL GENERA/OR 
•-,TNRU 4,001 UFO CONC. TO GATNOPE 

OF PICTURE PISO YELLOW LEAD, 

TORT NO 3145? 

STEP • TROT PART CT 
2.0 410E0 P. T-3 
•T25wc 

STEP I a 3 TORO • '17,000 On. 

REseST011, CONNECT NOLIMETER 

ACROSS C 23. 

1=1—, 

e 

  I S 2 CONNECT SIGNAL  
',mu • . 00110213 COND. TO JUNCTION OP 
1.-7 AND 10, 3. 

FIG. 5 
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MODELS 1U-500, -510, -511, -512, - 513, -515, -520, -521, -522, -523, -525, -532, -542, -552, -554„-562 -564 

VHF TUNER PARTS LIST FOR MODELS 500, 510, 511, 512, 513, 515, 532, 552, 554 

When Ordering Parts Give The Complete Part Number, Model Number and Description 

TUNER UNIT CAPACITORS 
!Nus. List 
No. Part No. Description Price 

C- I CD8X-102Z Fixed Ceramk, 1000 MMF GMV $ .27 

C-2 13L8D12IK Fixed Ceramic, 120 MMF -±- 10% N750 .32 

C-3 318-206 Trimmer R.F., .5-3 MMF .75 

C-4 13L8C6R8C Fixed Ceramic, 6.8 MMF -±- .25 MMF 
NPO     .81 

C-5 13XRI-30U101J Fixed Ceramic, 100 MMF ± 5% N750 

C-6 CD8Q-470K Fixed Ceramic, 47 MMF -±- 10% NI400 .27 

C-7 31 B-206 Trimmer R.F., .5-3 MMF .75 

C-8 CD8C-030C Fixed Ceramic, 3 MMF ± .25 
MMF NPO     .27 

C-9 31B-611 Feed Thru Condenser 800 MMF GMV 
(Part of Center Shield Assembly) .36 

C-10 CD8C-030C Fixed Ceramic, 3 MMF -±- .25 
MMF NPO   ,,, .   .27 

C-I1 CD8X-IO2Z Fixed Ceramic, 1000 MMF GMV .27 

C- I2 318-167 Trimmer Antenne 3-9 MMF . .75 

C- I3 CD8X-IO2Z Fixed Ceramic, 1000 MMF GMV  .27 

C- I4 CD8D-12IK Fixed Ceramic, 120 MMF -±- 10%. . .32 

C- IS CDIOC-100K Fixed Ceramic, 10 MMF -±- 10% NPO .22 

68 MMF Part of 40 MC Trap T-15  

68 MMF Part of 40 MC Trap T- 17   

C- I 7 CD8UA-050C Fixed Ceramic, 5 MMF :+_- .25 MMF 
N900 .27 

C-1 8 3113-167 Trimmer Antenne 3-9 MMF .75 

C- I9 318-252 Ceramic Bushing and Lead Assembly, 
Fine Tuning .45 

C-20A 31B-611 Feed Thru Condenser ( Part of Center 
Shield Assembly) 800 MMF .36 

C-20B 31B-611 Feed Thru Condenser ( Part of Center 
Shield Assembly) 800 MMF   .36 

C-20C 31B-611 Feed Thru Condenser ( Part of Center 
Shield Assembly) 800 MMF .36 

C-20D 31B-611 Feed Thru Condenser ( Part of Center 
Shield Assembly) 800 MMF .36 

No. Part No. 

R- I 27E153-2 

R-2 27E1009-6 

R-3 27E153-2 

R-4 27E224-2 

R-5 27E473-2 

R-6 27E1009-24 

R-7 27E103-2 

R-8 27E471-2 

R-9 27E223-3 

tilos. 
No. Part No 

L- I 318-638-1 

L-2 318-230 

L-3 3IB-629 

L-4 34A-546 

L-5 34A-575 

L- I5 34A-680 

T- I 3113-682 

T- I5 318-649 

T- I6 3IB-289 

T- I 7 31B-601 

TUNER UNIT RESISTORS 

Description 

Carbon, 15,000 Ohm 1/2  

Carbon, 220,000 Ohm 'h 

Carbon, 15,000 Ohm 1/2  

Carbon, 220,000 Ohm 1/2  

Carbon, 47,000 Ohm 1/2  

Carbon, 330,000 Ohm 1/2  

Carbon, 10,000 Ohm 1/2  

Carbon, 470 Ohm y, 

Carbon, 22,000 Ohm 

CHOKES AND COILS 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

W. -1- 10% 

Description 

R.F. Choke 

Feed Back Choke 

Cathode Choke 

R.F. Filament Choke 

Osc. Filament Choke 

Mixer Choke 

Mixer I.F. 

40 MC Trap ( Code White) 

40 MC Trap 

40 MC Trap ( Code Black) 

List 
Frite 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.08 

.12 

List 
Price 

.81 

.34 

.27 

.08 

.08 

.81 

.81 

1.89 

CHOKES AND COILS-(Cont.) 
List 

Part No. Description Price 

3IM-012-2R Antenne Coil Assembly, 
Channel 2, Code R 1.35 

31M-012-3n Antenne Coil Assembly, 
Channel 3, Code R 1.35 

31 M-012-4R Antenna Coil Assembly, 
Channel 4, Code R 1.35 

31M-012-5R Antenna Coil Assembly, 
Channel 5, Code R 1.35 

3IM-012-6R Antenne Coil Assembly, 
Channel 6, Code R  1.35 

3IM-012-7R Antenne Coil Assembly, or 

Channel 7, Code R 1.15 C-30 23E3410 

3IM-012-8R Antenna Coil Assembly, 
Channel 8, Code R  1.15 

3IM-012-9R Antenne Coil Assembly, 
Channel 9, Code R  1.15 

31M-012-10R Antenne Coil Assembly, 
Channel 10, Code R   1.15 

31M-012-IIR Antenne Coil Assembly, 
Channel Il, Code R  115 

3IM-012-12R Antenne Coil Assembly, 
Channel 12, Code R 

3IM-012-13R Antenna Coil Assembly, 
Channel 13, Code R 

3 I M- I I 2-2R R.F. and Oscillator Coil Assembly, 
Channel 2, Code R 

31M- 112-3R R.F. and Oscillator Coil Assembly, 
Channel 3, Code R .80 

31M- I I2-4R R.F. and Oscillator Coil Assembly, 
Channel 4, Code R  1.80 

31M- 112-5R R.F. and Oscillator Coil Assembly, 
Channel 5, Code R  

31M- 112-6R R.F. and Oscillator Coil Assembly, 
Channel 6, Code R 

31M- I I2-7R R.F. and Oscillator Coil Assembly, 
Channel 7, Code R 

31M- II -8R R.F. and Oscillator Coil Assembly, 
Channel 8, Code R 

31M- 112-9R R.F. and Oscillator Coil Assembly, 
Channel 9, Code R 

31M- 112-10R R.F. and Oscillator Coil Assembly, 
Channel 10, Code R   

31 M- I12-11 R R.F. and Oscillator Coil Assembly, 
Channel II, Code R 1.65 

3IM-112-12R R.F. and Oscillator Coil Assembly, 
Channel 12, Code R   1.65 

31M- 112-13R R.F. and Oscillator Coil Assembly, 
Channel 13, Code R   1.65 

MAIN CHASSIS PARTS LIST 

FOR MODELS 500, 510, 511, 512, 513, 515, 520, 521, 522, 523, 525 

MISCELLANEOUS TUNER PARTS 

Part No. Description 

31 B-613-113 Fine Tuning Assembly   

31 B-203-113 Drum & Shaft Assembly, Less Coil'  

318-016 Roller Detent   

31 B-005 Spring Dotent 

3IB-124 Ground Plate, Fine Tuning 

31 B-008 Ground Spring, Fine Tuning  

3113-021 Mounting Strap, Ceramic Bushing  

Il D-022 Fiber Washer 

3113-030 Spring, Shaft Retaining 

3113-278 Stator Contact Bracket Assembly 

I6S-004 Shield for 6897  

I6S-006 Shield for 6J6  

3113-103 Shield ( Bottom Cover)  

1.89 318-143 Shield ( Side) 

List 
Price 

4.60 

.18 

.18 

.22 

.18 

.18 

.09 

.18 

3.38 

.18 

.18 

1.35 

1.35 

Kits containing the necessary strips to convert to any UHF channel are available. When ordering please be sure to: Give required UHF chan-
nel number, model number, and code letter " R." 

.80 

£0 

Mus 
No. 

C-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 

Part No. 

23E21 
25E66 
23E3216 
23E23 
23E22 
23E2025 
25E66 
23E3423 

C-30 23E3408 

C- 3I 
C-32 
C-33 
C-34 
C-35 
C-36 
C-37 
C-38 
C-40 

.15 C-4I 

C-42 
.15 C-43 

C-44 

.80 C-45 
C-46 
C-47 

C-48 

23E2025 
23E2025-3 
23E2027-14 
23E2025-3 
23E2027-14 
23E2027-11 
23E2025-3 
23E2027-11 
23E2027-14 
23E2025 

23E2025-3 
23E3500-40 
23E2025 
23E2025-3 
23E2025-3 
23E2025 
23E2027-9 

C-49 23E3407 

C-50 23E3416 
C-5I 23E122 

C-52 23E2025 
C-53 23E2027-10 
C-54 23E3408 

  .65 C-55 23E3410 

C-56 23E3610 
.65 C-57 23E2030-15 

C-58 23E3500-85 
1.65 C-59 23E2025 

C-60 23E3608 

1.65 C-6I 23E3414 
C-62 23E3500-40 
C-63 23E3500-39 
C-64 23E23 
C-65 23E3416 
C-66 23E3500-40 
C-67 23E3408 

C-68 23E3407 
C-69 23E3410 
C-70 23E2033-4 
C- 7I 23E3410 
C-72 23E3616 
C-73 23E2025-5 

C-74 23E3500-40 
C-75 23E3404 
C-76 23E3414 
C-77 23E3408 
C-78 23E3414 
C-79 23E3424 

C-80 
C-8I 
C-82 

23E2025 
25E64 
25E63 

C-83 25E62 
C-84 25E65 

C-85 
C-87 

C-88 

23E3608 
23E2025-3 
23E2027-12 

CAPACITORS 

Description 

Fixed Ceramic, 2.2 MMF 500 V. 
Dry Electrolytic, 10 MFD 50 V. 
Molded Tubular, . 1 MFD 200 V. 
Fixed Ceramic, 30 MMF 500 V. 
Fixed Ceramic, 20 MMF 500 V. 
Fixed Ceramic, .005 MFD 500 V. ( Disc) 
Dry Electrolytic, IO MFD 50 V. 
Molded Tubular, .039 MFD 400 V. 

(Not used in Models 500, 510, 520) .34 
Molded Tubular, .0047 MFD 400 V. 

(Not used in Models 500, 510, 520) .27 

Molded Tubular, .01 MFD 400 V. 
(Used in Models 500, 510, 520 only) .28 

Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 

Fixed Ceramic, 470 MFD 500 V. .21 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 
Fixed Ceramic, 470 MMF 500 V  .21 
Fixed Ceramic, 680 MMF 500 V.   .30 

Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 
Fixed Ceramic, 680 MMF 500 V..30 

Fixed Ceramic, 470 MMF 500 V. .21 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 
Fixed Mica, 470 MMF 500 V. ± 10% .32 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 

Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Fixed Ceramic, .001 MFD 500 V. 
(Tubular)   .22 

Molded Tubular, .0033 MFD 400 V. .28 
Molded Tubular, . 1 MFD 400 V.   .38 

Fixed Paper .25 MFD 100 V  .42 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Fixed Ceramic, 150 MMF 500 V. .19 
Molded Tubular, .0047 MFD 400 V.   .27 

Molded Tubular, .01 MFD 400 V  .28 
Molded Tubular, .01 MFD 600 V  .30 
Fixed Ceramic, 47 MMF 500 V. .27 
Fixed Mica, 680 MMF 500 V. 2_1: 5% .42 

Fixed Ceramic, .005 MFD 500 V.   .31 
Molded Tubular, .0047 MFD 600 V. .29 

Molded Tubular, .047 MFD 400 V. .33 
Fixed Mica, 470 MMF 500 V. 1.1: 10% .32 

Fixed Mica, 390 MMF 500 V. -±- 10% .29 
Fixed Ceramic, 30 MMF 500 V. .29 
Molded Tubular. . 1 MFD 400 V. .38 
Fixed Mica, 470 MMF 500 V. -±- 10% .32 
Molded Tubular, .0047 MFD 400 V. . .27 

Molded Tubular, .0033 MFD 400 V. .28 

Molded Tubular, .01 MFD 400 V. .28 
Silver Mica, 3900 MMF 500 V -±- 5% 1.35 
Molded Tubular, .01 MFD 400 V. .28 

Molded Tubular, . 1 MFD 600 V.   .52 

Fixed Ceramic, 47 MFD 2000 V. ( Disc) .32 
Fixed Mica, 470 MMF 500 V. -±- 10% . .32 
Molded Tubular, .001 MFD 400 V. .27 
Molded Tubular, .047 MFD 400 V. .33 
Molded Tubular, .0047 MFD. 400 V   .27 
Molded Tubular, .047 MFD 400 V. .33 
Molded Tubular, .01 MFD 400 V. 
10% .42 

Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Dry Electrolytic, 20 MFD 450 V 1.88 
Dry Electrolytic, 30 MFD 200 V., 

10 MFD 350 V. 2.07 

Dry Electrolytic, 5-60 MF r) 250 V, 2.19 
Dry Electrolytic, 100 MFC 200 V. 

40-40 MFD 350 V. 4.72 
Molded Tubular, .0047 MFD 600 V. .29 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 
Fixed Ceramic, 1000 MMF 500 V. 

(Not used in Models 500, 510, 520) .22 

List 
Price 

.84 
1.14 
.34 
.29 
.29 C-9I 23E3406 
.31 

1.14 C-92 23E3610 
C-93 

Mus. 
No. Part No, 

C-89 23E3406 

C-90 23E2027-12 

C-94 

C-95 23E2025 
C-97 23E20 

;Hus. 
No. Part No. 

R- II 27E1009-35 
R-13 27E1009-8 
R- I4 27E1009-35 
R- I5 27E223-2 
R- I6 27E470-2 
R- 17 27E183-2 
R- I8 27E560-2 
R- I9 27E183-2 • 
R-20 27E122-2 
R-2I 27E333-3 
R-22 27E102-2 
R-23 27E102-2 
R-25 27E121-2 
R-27 27E151-2 
R-28 28E99 

R-29 27E471-2 
R-30 27E333-2 
R-3I 28E99 

R-32 28E100 

R-33 27E1022 
R-34 27E683-2 
R-35 27E102-2 
R-37 27E155-2 
R-38 27E1009-8 
R-39 27E474-2 
R-40 27E183-5 
R-4I 27E103-2 
R-42 27E182-2 
R-43 27E223-2 
R-44 27E102-2 
R-45 27E102-2 
R-46 27E103-2 
R-47 27E103-3 
R-48 27E1009-10 
R-49 27E684-2 
R-50 28E87 
R-51 27E474-2 
R-52 27E682-2 
R-53 27E223-2 
R-54 27E333-2 
R-55 27E1016-13 
R-56 27E225-2 
R-57 27E223-2 
R-58 27E332-2 
R-59 27E823-2 
R-60 27E682-3 
R-6I 27E1009-46 
R-62 27E1009-8 
R-63 27E823-2 
R-64 27E1009-22 

R-65 27E475-2 
R-66 23E1015-2 

R-67 27E224-2 
R-68 27E222-2 

R-69 27E1009-11 
R-70 27E103-2 
R- 7I 27E823-2 
R-72 27E122-2 
R-73 27E474-2 

CAPACITORS-(Cont.) 
Li>t 

Description Price 

Molded Tubular, .0022 MFD 400 V. 
(Not used in Models 500, 510, 520) .28 

Fixed Ceramic, 1000 MFD 500 V. 
(Not used in Models 500, 510, 520) .22 

Molded Tubular, .0022 MFD 400 V. 
(Not used in Models 500, 510, 520) .28 

Molded Tubular, .01 MFD 600 V. .30 
Fixed Ceramic, 15 MMF 500 V. 

Part of 2nd IF Transformer 
Fixed Ceramic, 15 MMF 500 V. 

Part of 3rd IF Transformer   
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Fixed Ceramic, 3 MME 500 V. .25 

RESISTORS 

Description 

Carbon, 10,000 OHM 1/2  W. 
Carbon, 5,600 OHM 1/2  W. :1: 
Carbon, 10,000 OHM 1/2 W. -±-
Carbon, 22,000 OHM 1/2  W. 
Carbon, 47 OHM 1/2  W. -±-
Carbon, 18,000 OHM 1/2  W. 

List 
Price 

5% . 16 
5% . 10 
5%. . 16 
10% . 10 
10% .08 
10% .07 

Carbon, 56 OHM 1/2  W. -±- 10% .09 
Carbon, 18,000 OHM 1/2  W. ± 10% .07 
Carbon, 1,200 OHM 1/2  W. ± 10% .08 
Carbon, 33,000 OHM 1 W. ri-. 10% . 12 
Carbon, 1,000 OHM 1/2  W. ± 10% .07 
Carbon, 1,000 OHM 1/2  W. ± 10% .07 
Carbon, 120 OHM 1/2  W. ± 10% .08 
Carbon, 150 OHM* 1/2  W. :F.: 10% .08 
Contrast Control, 1500 OHM 

(Duel See R- 3I) 2.91 
Carbon, 470 OHM 1/2 W. :1: 10% .08 
Carbon, 33,000 OHM 1/2  W. ± 10% .07 
Off-On-Volume Control, I Megohm 

(Dual See R-28) 2.91 
Tone Control I Megohm ( Part of SW-2) 

(N'of used in Models 500, 510, 520) 3.67 
Wirewound, 4,000 OHM 5 W.   1.27 
Carbon, 68,000 OHM 1/2  W. -±- 10% .08 
Carbon, 1,000 OHM 1/2  W. ± 10% .07 
Carbon, 1.5 Megohm 1/2  W. ±-- 20% .07 
Carbon, 5,600 OHM 1/2  W. rt_ 5% .10 
Carbon, 470,000 OHM 1/2  W. -±- 20% .07 
Carbon, 18,000 OHM 2 W. ± 10% .24 
Carbon, 10,000 OHM 1/2 W. -Jz 10% .08 
Carbon, 1,800 OHM 1/2  W. ± 10% .08 
Carbon, 22,000 OHM 1/2  W. -±- 10% .07 
Carbon, 1,000 OHM 1/2 W. ± 10% .07 
Carbon, 1,000 OHM 1/2  W. :1_- 10% .07 
Carbon, 10,000 OHM 1/2 W. :1: 10% .08 
Carbon, 10,000 OHM I W. ± 10% . 10 
Carbon, 100,000 OHM 1/2 W. -± 10% .08 
Carbon, 680,000 OHM 1/2  W. -4"" 20% .07 
Brightness Control, 5 Megohm .9 I 
Carbon. 470.000 OHM 1/2  W. -±- 20% .07 
Carbon, 6,800 OHM 1/2 W. ± 10% .07 
Carbon, 22,000 OHM 1/2  W. ± 10% . 10 
Carbon, 33,000 OHM 1/2  W. -1- 10% .07 
Wirewound, 15,000 OHM 5 W. .86 
Carbon, 2.2 Megohm 1/2  W. -±- 20% .08 
Carbon, 22,000 OHM 1/2  W. ± 10% . 10 
Carbon, 3,300 OHM 1/2  W. -±- 10% .07 

Carbon, 82,000 OHM 1/2  W. ± 10% .08 
Carbon, 6,800 OHM 1 W. -±- 10% . 12 
Carbon, 150,000 OHM 1/2 W. -2: 10% . 16 
Carbon, 5,600 OHM 1/2  W. ± 5% . 10 
Carbon. 82,000 OHM 1/2 W. ± 10% .08 
Carbon, 8,200 OHM 1/2  W. :. 11 5% . 14 
Carbon, 4.7 Megohm 1/2 W. ± 20% .07 
Wirewound, 2.2 OHM 1/2  W. -±- 5% . 14 

Carbon, 220,000 OHM 1/2 W. -±- 20% .08 
Carbon, 2,200 OHM 1/2  W. -±- 10% .08 
Carbon, 560,000 OHM 1/2 W. ± 10% .08 
Carbon, 10,000 OHM 1/2  W. -± 10% .oe 
Carbon, 82,000 OHM 1/2 W. ± 10% .08 
Carbon, 1.200 OHM 1/2  W. :1: 10% .08 
Carbon, 470,000 OHM 1/2  W. 20% .07 

()John F. Rider 



MAIN CHASSIS PARTS LIST 

FOR MODELS 500, 510, 511,512, 513, 515, 520, 521, 522, 523, 525 -(Cont.) 

CHOKES AND COILS 

No. 

R-74 
R-75 
R-76 
R-77 
R-78 
R-79 
R-80 
R-8I 
R-82 
R-83 
R-84 

R-85 
R-86 
R-87 
R-88 
R-89 
R-90 
R-9I 
R-93 

Illus. 
No. 

C-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
C-30 
C- 3I 
C-32 
C-33 
C-34 
C-35 
C-36 
C-37 
C-38 
C-40 
C-4I 
C-42 
C-43 
C-44 
C-45 
C-46 
C-47 
C-48 
C-49 
C-50 
C-SI 
C-52 
C-53 
C-54 
C-56 
C-57 
C-58 
C-59 
C-60 
C-62 

C-63 
C-64 
C-65 
C-66 
C-67 
C-68 
C-69 
C-70 
C-71 
C-74 
C-M 
C-76 
C-77 
C-78 

Part No. 

28E89 
27E1009-10 
27E682-3 
27E222-2 
27E121-2 
28E88 
27E182-2 
27E182-2 
28E90 
27E1016-20 
28E86 
27E271-2 
27E102-2 

27E224-2 
27E474-2 

27E225-2 
27E225-2 
27E684-2 
27E102-2 

RESISTORS- (Cont.) 

Description 
Focus Control, 1 Megohm 
Carbon, 100,000 OHM 1/2  W. -± 10% 
Carbon, 6,800 OHM 1 W. -1- 10% 
Carbon, 2,200 OHM 1/2  W -..±- 10% 
Carbon, 120 OHM 1/2  W. ±--. 10% 
Vertical Size Control, 5 Megohm 
Carbon, 1,800 OHM 1/2  W. -± 10% 
Carbon, 1,800 OHM 1/2  W. -1- 10% 
Vertical Hold Control, 850,000 OHM 
Wirewound, 8,700 OHM 5 W. . 

Vertical Linearity Control, 750 OHM 
Carbon, 270 OHM 1/2  W. -± 10% 
Carbon, 1,000 OHM lh W. ±- 10% 

Carbon, 220,000 OHM 1/2 W. -± 20% 
Carbon, 470,000 OHM 1/2  W. -1.- 20% 
Carbon, 2.2 Megohm 1/2  W. ±-. 20% 

Carbon, 2.2 Megohm 1/2  W. ± 20% 
Carbon, 680,000 OHM 1/2  W. ± 20% 
Carbon, 1,000 OHM 1/2  W. -± Io% 

List 
Price 

.77 

.08 

.12 

.08 

.08 

.89 

.08 

.08 

.89 

.51 

.78 

.07 

.07 

.08 

.07 

.08 

.08 

.07 

.07 

illus. List 
No. Part No. Description Price 

L-6 20E363-25 Video Series Choke .78 
L-7 20E363-19 Diode Shunt Choke .78 
L-9 20E363-26 Video Shunt Choke .78 
L- 10 20E831 Horizontal Hold 1.95 
L-11 22E73 Filter Choke 3.05 
L- I2 2E92 R.F. Choke .40 
L- I3 20E883 Tweet Trap .19 
T-2 20E857 Transformer, 1st Video IF .84 
T-3 20E858 Transformer, 2nd Video IF 1.94 
T-4 20E859 Transformer, 3rd Video IF 1.92 
T-5 20E860 Transformer, 4th Video IF. . 3.29 
T-6 20E785 Transformer, 4.5 MC Trap   1.25 
T-7 20E785 Transformer, Sound IF 1.25 
T-8 20E783 Transformer, Ratio Detector 3.73 
T-9 22E71 Transformer, Audio Output .... 1.95 
T-10 22E74 Transformer, Power     23.76 
T-11 22E75 Transformer, Horizontal Output. 13.88 
T- I2 20E788-2 Transformer, Deflection Yoke   13.66 
T-13 22E72 Transformer, Vertical Output. .   3.83 
T- I4 22E70 Transformer, Vertical Blocking Osc. 2.16 

MAIN CHASSIS PARTS LIST FOR MODELS 532, 

CAPACITORS 

Part No. 

23E21 
25E66 
23E3216 
23E23 
23E22 
23E2025 
25E66 
23E3423 
23E3408 
23E2025 
23E2025-3 
23E2027-14 
23E2025-3 
23E2027-14 
23E2027-11 
23E2025-3 
23E2027-11 
23E2027-14 
23E2025 
23E2025-3 
23E3500-40 
23E2025 
23E2025-3 
23E2025-3 
23E2025 
23E2027-9 

23E3407 
23E3416 
23E122 
23E2025 
23E3404 
23E3408 
23E3610 
23E2030-15 
23E2025-3 
23E2025 
23E2027-10 
23E3500-40 
23E3500-39 
23E3500-40 
23E3414 
23E3500-40 
23E3408 
23E3407 
23E3410 
23E2033-4 
23E3410 
23E3500-40 
23E3404 
23E3414 
23E3408 
23E23 

List 
Description Price 

Fixed Ceramic 2.2 MMF 500 V. $0.84 
Dry Electrolytic, 10 MFD, 50 V. 1.14 
Molded Tubular, . 1 MFD 200 V. .34 
Fixed Ceramic, 30 MMF 500 V. .29 
Fixed Ceramic, 20 MMF 500 V. .29 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 C-83 25E62 
Dry Electrolytic, 10 MFD 50 V.   1.14 C-84 25E65 
Molded Tubular, .039 MFD 400 V. .34 
Molded Tubular, .0047 MFD 400 V. .27 C-85 
Fixed Ceramic, .005 MFD, 500V, ( Disc) .31 C-87 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 C-88 
Fixed Ceramic, 470 MMF, 500 V. .21 C-90 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 C-9I 
Fixed Ceramic, 470 MMF, 500 V. .21 C-92 
Fixed Ceramic, 680 MMF, 500V. .30 C-93 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 C-94 
Fixed Ceramic, 680 MMF, 500V. .30 C-95 
Fixed Ceramic, 470 MMF, 500 V. .21 C-96 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 C-97 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 C-98 
Fixed Mica, 470 MMF ± 10% 500 V. .32 
Fixed Ceramic, .005 MFD 500 V. ( Disc) . 31 C-99 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 C- I00 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 C- I01 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 C- IO2 
Fixed Ceramic, .001 MFD 500 V. .22 C- I03 
Molded Tubular, .0033 MFD 400 V. .28 C- I04 
Molded Tubular, . 1 MFD 400 V. .38 
Molded Tubular, .25 MFD 100 V. .42 
Fixed Ceramic, .005 MFD 500 V. ( Disc) . 31 
Molded Tubular, .001 MFD 400 V. .27 
Molded Tubular, .0047 MFD 400 V. .27 
Molded Tubular, .01 MFD, 600 V. .30 
Fixed Ceramic, 47 MMF 500 V..27 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .27 
Fixed Ceramic, .005 MFD 500 V. ( Disc) . 31 lilus. 
Fixed Ceramic, 150 MME 500 V.   . 19 No. 
Fixed Mica, 470 MMF ±- 10% 500 V  .32 R-Il 
Fixed Mica, 390 MMF :1: 10% 500 V  .29 R- I3 
Fixed Mica, 470 MMF r:i  10% 500 V  .32 R- I4 
Molded Tubular, .047 MFD 400 V. .33 R- I5 
Fixed Mica, 470 MMF ± 10% 500 V. .32 R- I6 
Molded Tubular, .0047 MFD 400 V. .27 R- 17 
Molded Tubular, .0033 MFD 400 V. .28 R- I8 
Molded Tubular, .01 MFD 400 V..28 R- I9 
Silver Mica, 3900 MMF ± 5% 500 V. 1.35 R-20 
Molded Tubular, .01 MFD 400 V. .28 R- 2I 
Fixed Mica, 470 MMF ±- 10% 500 V. .32 R-22 
Molded Tubular, .001 MFD 400 V. .27 R-23 
Molded Tubular, .047 MFD 400 V. .33 R-24 
Molded Tubular, .0047 MFD 400 V. .27 R-25 
Fixed Ceramic, 30 MMF 500 V. .29 R-27 

542, 552, 554, 562, 564 

CAPACITORS-(Cont.) 
Illus. List 
No. Part No. Description Price 

C-79 23E3425 Molded Tubular, .015 MFD 
± 10% 400 V. .27 

C-8I 25E64 Electrolytic, 20 MFD 450 V. 1.88 
C-82 25E71 Electrolytic, 100 MFD 50 V. 

10x20 MFD 350 V  3.20 
Electrolytic, 5x60-250 V. 2.19 
Electrolytic, 100 MFD 200 V. 

40x40 350 V.  4.72 
23E3608 Molded Tubular, .0047 MFD 600 V. .29 
23E2039-3 Fixed Ceramic, 500 MMF 30,000 V. 3.89 
23E3415 Molded Tubular, .068 MFD, 400 V. .39 
23E2025-8 Fixed Ceramic, 82 MMF 2000 V. 10% 
23E3415 Molded Tubular, .068 MFD, 400 V. . .39 
23E3418 Molded Tubular, .22 400 V  43 
23E3416 Molded Tubular, . 1 400 V. .38 
23E2027-10 Fixed Ceramic, 150 MMF 500 V. . 19 
23E3415 Molded Tubular, .068 400 V. .32 
23E3416 Molded Tubular, . 1 400 V. .38 
23E20 Fixed Ceramic, 3 MMF, 500 V.   .25 
23E3424 Molded Tubular, .01 Ohm -± 10% 

400 V. .42 
23E2027-12 Fixed Ceramic, 1000 MMF. 500 V. .22 
23E3406 Molded Tubular, .0022 MFD, 400 V. .28 
23E2027-12 Fixed Ceramic, 1000 MMF, 500 V. .22 
23E3406 Molded Tubular, .0022 MFD, 400 V. .28 
23E3610 Molded Tubular, .01 MFD, 600 V. .30 

Fixed Ceramic, 15 MMF Part of 
2nd Video IF 

C- I05 Fixed Ceramic, 15 MMF Part of 
• 3rd Video IF  

C-107 23E2025 Fixed Ceramic, .005 MFD, 500 V.  .31 
C- I08 23E3410 Molded Tubular, .01 MFD, 400 V. .28 

Part No. 

27E1009-35 
27E1009-8 
27E1009-35 
27E223-2 
27E470-2 
27E183-2 
27E560-2 
27E183-2 
27E122-2 
27E333-3 
27E102-2 
27E10-2 
27E1009-10 
27E121-2 
27E151-2 

RESISTORS 

Description 

Carbon, 
Carbon, 5,600 Ohm 1/2  W. -± 5% 
Carbon, 10,000 Ohm 1/2  W. -± 5% 
Carbon, 22,000 Ohm 1/2  W. -± 10% 
Carbon, 47 Ohm 1/2 W. -± 10% 
Carbon, 18,000 Ohm 1/2  W. -± 10% 
Carbon, 56 Ohm 1/2  W. ± 10% 
Carbon, 18,000 Ohm 1/2  W. -± 10% 
Carbon, 1,200 Ohm 1/2  W. -± 10% 
Carbon, 33,000 Ohm 1 W. -± 10% 
Carbon, 1,000 Ohm 1/2 W. -± 10% 
Carbon, 1,000 Ohm 1/2  W. 7.1_- 10% 
Carbon, 100,000 Ohm th W. -± 10% 
Carbon, 120 Ohm 1/2  W. ± 
Carbon, 150 Ohm 1/2  W. -1-

10,000 oh. 1/2 W. 5%-

10% . 

List 
Price 

.16 

.10 

.16 

.10 

.08 

.07 

.08 

.07 

.08 

.12 

.07 

.07 

.08 

.08 

.08 

Illus. 
No. Part No, 

R-28 28E99 

R-29 
R-30 
R- 3I 

27E471-2 
27E333-2 
28E99 

R-32 28E100 

R-33 
R-34 
R-35 
R-36 
R-37 
R-38 
R-39 
R-40 
R-41 
R-42 
R-43 
R-44 
R-45 
R-46 
R-47 
R-48 
R-49 
R-50 
R-5I 
R-52 
R-53 
R-54 
R-56 
R-57 
R-58 
R-59 
R-60 
R-6I 
R-62 
R-65 
R-67 
R-68 
R-69 
R-70 
R- 7I 
R-72 
R-75 
R-76 
R-77 
R-79 
R-82 
R-85 
R-86 

27E1022 
27E683-2 
27E102-2 
27E102-2 
27E155-2 
27E1009-8 
27E474-2 
27E183-5 
27E103-2 
27E182-2 
27E103-3 
27E222-2 
27E102-2 
27E103-2 
27E684-2 
27E225-2 
27E105-2 
28E87 
27E1016-20 
27E682-2 
27E223-2 
27E104-2 
27E1009-10 
27E820-2 
27E332-2 
27E823-2 
27E333-2 
27E471-2 
27E1009-8 
27E475-2 
27E224-2 
27E222-2 
27E102-2 
27E103-2 
27E823-2 
27E122-2 
27E1009-10 
27E333-2 
27E222-2 
28E88 
28E90 
27E271-2 
27E102-2 

RESISTORS- (Cont.) 
List Illus. 

Description Price No. 

Contrast Control ( Dual) R-87 
1500 Ohms ( See R-3I)   2.91 R-88 

Carbon, 470 Ohm 1/2  W. -± 10%..08 R-89 
Carbon, 33,000 Ohm 1/2  W. -± 10% . .07 
Volume Control ( Dual) 1 Megohm R-90 27E1009-50 

(See R-28)     2.91 R-9I 27E105-2 
Tone Control ( Dual) 1 Megohm R-92 27E681-2 

(See SW-2)   3.67 R-93 27E681-2 
Wirewound 4000 Ohm 5 W  1.27 R-94 27E224-2 
Carbon, 68,000 Ohm 1/2  W. -± 10% .08 R-95 27E224-2 
Carbon, 1,000 Ohm 1/2  W. ± 10% .07 R-96 27E684-2 
Carbon, 1,000 Ohm 1/2  W. -± 10%   .07 R-97 27E104-2 
Carbon, 1.5 Megohm 1/2  W. -± 20% .07 R-98 27E104-2 
Carbon, 5,600 Ohm 1/2  W. -± 5%. . 10 R-99 27E474-2 
Carbon, 470,000 Ohm 1/2  W. 7._1-_ 20%. .07 R- I00 27E1009-5 
Carbon, 18,000 Ohm 2W. ±- 10% .24 R-101 27E332-2 
Carbon, 10,000 Ohm 1/2  W. -± 10%..08 R- IO2 27E472-2 
Carbon, 1,800 Ohm 1/2  W. -± 10% .08 R- I04 27E225-2 
Carbon, 10,000 Ohm 1 W. -± 10% . 10 R- I05 28E97 
Carbon, 2,200 Ohm 1/2  W. :-...1-. 10% .08 R-106 27E271-3 
Carbon, 1,000 Ohm 1/2  W. -1- 10% .07 R- I07 27E101-2 
Carbon, 10,000 Ohm 1/2  W. -± 10% .08 R- I08 27E223-2 
Carbon, 680,000 Ohm 1/2  W. -± 20% . .07 
Carbon, 2.2 Megohm 1/2  W. -± 20% . .08 
Carbon, I Megohm 1/2  W. ± 20% .07 
Brightness Control, 5 Megohm  .91 Illus 
Wirewound, 8,700 Ohm 5 W. -± 10% .51 No. Part No 
Carbon, 6,800 Ohm 1/2  W. 7_1: 10% .07 L-6 20E363-25 
Carbon, 22,000 Ohm th W. '.1-.' 10% . 10 L-7 20E363-19 
Carbon, 100,000 Ohm 1/2  W. -± 20% .07 L-9 20E363-26 
Carbon, 100,000 Ohm 1/2  W. -± 10% .08 L- I0 20E831 
Carbon, 82 Ohm 1/2  W..±-. 10% .08 L- I I 22E83 
Carbon, 3,300 Ohm 1/2 W. ±- 10% .07 L- I2 20E820 
Carbon, 82,000 Ohm 1/2  W. ±- 10% .08 L- I3 20E883 
Carbon, 33,000 Ohm 1/2  W. -± 10% .07 L- I4 2E92 
Carbon, 470 Ohm 1/2  W. -± 10% .08 T-2 20E857 
Carbon, 5,600 Ohm 1/2  W. ±-. 5% . 10 T-3 20E858 
Carbon, 4.7 Megohm 1/2  W. ri- 20% .07 T-4 20E859 
Carbon, 220,000 Ohm 1/2  W. -± 20% .08 T-5 20E860 
Carbon, 2,200 Ohm 1/2  W. -± 10% .08 T-6 20E785 
Carbon, 1,000 Ohm 1/2  W. -± 10% .07 T-7 20E785 
Carbon, 10,000 Ohm 1/2  W. ±-. 10% .08 T-8 20E783 
Carbon, 82,000 Ohm 1/2  W. ri.- 10% .08 T-9 22E71 
Carbon, 1,200 Ohm 1/2  W. :h 10% .08 T-10 22E86 
Carbon, 100,000 Ohm 1/2  W. -± 10% .08 T- I 1 22E84 
Carbon, 33,000 Ohm 1/2 W. -± 10% .07 T-12 20E814 
Carbon, 2,200 Ohm 1/2 W..:1: 10% .08 or 
Vertical Size Control, 5 Megohm  .89 T-12 20E814-2 
Vertical Hold Control, 850,000 Ohm .89 
Carbon, 270 Ohm 1/2  W. -± 10%   .07 T- I3 22E81 
Carbon, 1,000 Ohm 1/2  W. :1_- 10%   .07 T-14 22E70 

Part No. 

27E1009-47 
27E1009-8 

RESISTORS- (Cont.) 

Description 

Carbon, 120,000 Ohm 1/2  W. -± 10% 
Carbon, 5,600 Ohm 1/2  W. -± 5% 
Wire Wound, 8.6 Ohm 1/2  W. ± 5% 

Part of H.V. Socket Assembly 
Carbon, 180,000 Ohm 1/2  W. -± 10% 
Carbon, 1 Megohm 1/2  W. :I-. 20% 
Carbon, 680 Ohm 1/2  W. ± 10% 
Carbon, 680 Ohm 1/2  W. ±-. 10% 
Carbon, 220,000 Ohm 1/2  W. 7_4_- 20% 
Carbon, 220,000 Ohm 1/2  W. ±- 20% 
Carbon, 680,000 Ohm 1/2  W. -± 20% 
Carbon, 100,000 Ohm 1/2  W. -± 20% 
Carbon, 100,000 Ohm 1/2  W. ± 20% 
Carbon, 470,000 Ohm 1/2  W. ± 20% . 
Carbon, 1.2 Megohm 1/2  W. ± 10% 
Carbon, 3,300 Ohm 1/2  W. ± 10%. 
Carbon, 4,700 Ohm 1/2  W. ± 10% 
Carbon, 2.2 Megohm 1/2  W. -± 20% 
Vertical Linearity Control, 2000 Ohm 
Carbon, 270 Ohm 1 W. ±- 10% 
Carbon, 100 Ohm 1/2 W. -1- 10%  
Carbon, 22,000 Ohm 1/2  W. -± 10% 

CHOKES AND COILS 

List 
Price 

.14 

.10 

.16 

.07 

.08 

.08 

.08 

.08 

.07 

.07 

.07 

.07 

.08 

.07 

.07 

.08 

.85 

.14 

.07 

.08 

List 
Description Price 

Video Series Choke .78 
Choke, Dio-le Shunt .78 
Video Shuii. Choke  .78 
Coil, Horizontal Hold  1.95 
Choke Filter     4.90 
Coil, Horizontal Linearity  1.65 
Tweet Trap   .19 
RF Choke   .36 
Transformer, 1st Video IF   .84 
Transformer, 2nd Video IF  . 1.94 
Transformer, 3rd Video IF 1.92 
Transformer, 4th Video IF    3.92 
Transformer, 4.5 MC. Trap    1.25 
Transformer, Sound, I.F.   1.25 
Transformer, Ratio Detector   3.73 
Transformer, Audio Output 1.95 
Transformer Power  29.00 
Transformer, Horizontal Output 14.80 
Yoke, Deflection ( Direct 

Interchangeable) 28.75 
Yoke, Deflection ( Direct 

Interchangeable) 28.75 
Transformer, Vertical Output 6.50 
Transformer, Vertical Block Oscillator . 2.16 

MISCELLANEOUS PARTS LIST FOR ALL MODELS 
Illus. List 
No. Part No. Description Price 

SW- I 29E30 Switch, Locality Adjuster 1.05 
SW-2 28E100 Tone and Hi-Lite Control ( See R-32) 

(Not used in Models 500, 510, 520) 3.67 
F- I 40E8-10 Fuse, 3 Ampere ( Slo-Blo) Line Fuse . .29 
F- I 40E8-11 Fuse, 4 Ampere ( Slo-Blo) Line Fuse 

(Models 532, 542, 552, 554, 562, 564) .49 
F-2 40E8-2 Fuse ( Slo-Blo) H.V. ( Models 532, 

542, 552, 554, 562, 564) .47 
95E1 Crystal Diode 1N60    1.00 
55E57 Fuse Holder with Cap .78 
20E856 Tuner Unit, VHF with Tubes for 

Models 500, 510, 511, 512, 513, 515, 
532, 552, 554   50.00 

20E863 Tuner Unit VHF with Tubes for 
Models 520, 521, 522, 523, 525, 542, 
562, 564 56.00 

20E867 Tuner Unit UHF with Tube for 
Models 520, 521, 522, 523, 525, 542, 
562, 564   55.00 

41E16 Line Cord with Female Plug   1.27 
17E32 Receptacle AC 2 Contact Male   .30 
17E1-17 Socket 9 Pin Miniature  .28 
17E1-18 Socket, Octal   .15 
17E1-27 Socket, Octal, Mica Filled  .24 
17E1-36 Socket, Miniature 7 Pin  .20 
17E1-39 Socket, Miniature 9 Pin Noyai Mica   .50 

List 
Part No. Price 18E25-2 Description 

Terminal Antenna VHF     . 15 
18E25-3 Terminal Antenna UHF   .15 

20E419-4 Connector 2nd Anode Picture Tube .53 
20E419-5 Connector 2nd Anode Picture Tube 

Models 532, 542, 552, 554, 562, 564 .75 
20E517-12 Socket Assembly Picture Tube  1.13 
20E517-14 Socket Assembly Picture Tube 

Models 532, 542, 552, 554, 562, 564 1A5 
Ion Trap .93 15Eolr74-4 

15E174-6 Ion Trap .93 

15E174-7 Ion Trap, Models 532, 542, 552, 554, 
562, 564 .85 

20E903-2 Antenne Built-in VHF-UHF ( For 
Models with UHF Tuner) 

20E891-2 Antenne Built-in VHF-UHF   1.66 
53E471 UHF Tab Sheet. For Blonde Cabinets 

used for ail VHF Models. 24 
53E471-2 UHF lob Sheet for Mahogany 

Cabinets used for all VHF Models .24 
5E78 20E823 Cabinet Bottom Cover  1.16 

Connector and Lead Assembly Female, 
For Yoke, Models 532, 542, 553, 
505, 562, 564  1.20 

62E8 Focus Magnet Assembly Models 
532, 542, 552, 562, 564   10.50 L
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MODELS 1U-500 —510 —511 —512 513, —515, —520, —521, —522, —523, — 525, —532, —542, —552 —554 —562, —564 

MISCELLANEOUS 

MODEL 500 
List 

Part No. Description Price 
9E45-3 Safety Glass   8.05 

36E84-3 Mask for Picture Tube  3.83 

33E85 Gasket Rubber for Mask 451/2"  .52 

I E49-2 Speaker 6" PM  6.62 

20E774 Cabinet Back Assembly with 
Line Cord   4.60 

37E83 Knob, Off-On-Volume   1.03 

37E84 Knob, Contrast   .36 

37E84-3 Knob, Fine Tuning  .36 

37E87 Knob, Channel Selector  1.19 

MODELS 510 and 520 
List 

Part Na. Description Price 
9E45 Safety Glass  12.69 

36E93 Mask for Picture Tube  5.67 

33E85 Gasket Rubber for Mask 58"  .67 

1E49-2 Speaker 6" PM  6.62 

20E774-9 Cabinet Back Assembly with 
Line Cord   6.03 

20E774-11 Cabinet Back Assembly with 
Line Cord Model 520  6.03 

37E83 Knob, Off-On-Volume   1.03 

37E84 Knob, Contrast   .36 

37E83-3 Knob, Channel Selector VHF 
Model 520   1.19 

37E84-3 Knob, Fine Tuning  .36 

37E87 Knob, Channel Selector VHF 
For Model 510  1.19 

37E88 Knob, Channel Selector UHF 
For Model 520  .35 

MODELS 511, 512, 513, 515, 521, 522, 523, 525 
List 

Part No. Description Price 
9E45 Safety Glass  12.69 

36E83-4 Mask for Picture Tube  5.24 

33E85 Gasket Rubber for Mask 58"  .67 

1E43-2 Speaker 10" PM 11.03 

1E49 Speaker 6" PM for Models 511, 512 7.13 

20E774-5 Cabinet Back Assembly with 
Line Cord   

20E774-12 Cabinet Back Assembly with 
Line Cord Models 521, 522, 523, 525 

37E83 Knob, Off-On-Volume   1.03 

37E83-2 Knob, Off-On-Volume For 
Blonde Cabinet   1.03 

37E83-3 Knob, Channel Selector VHF 
For Models 521, 522, 523, 525  1.19 

37E83-4 Knob, Channel Selector VHF, Blonde 
Cabinet For Models 521, 
522, 523, 525  1.03 

37E84 Knob, Contrast, Mahogany and Blonde .36 

37E84-3 Knob, Fine Tuning, 
Mahogany and Blonde   .36 

37E85 Knob, Tone   .36 

37E85-2 Knob, Tone for Blonde Cabinets  .35 
37E86 Knob, Hi-Lite   .51 

37E86-2 Knob, Hi-Lite for Blonde Cabinets  .57 
37E87 Knob, Channel Selector VHF 

For Models 511, 512, 513, 515  1.19 

37E87-2 Knob, Channel Selector VHF for 
Blonde Cabinet Models 511, 
512, 513, 515  1.30 

37E88 Knob, Channel Selector UHF 
For Models 521, 522, 523, 525  .35 

37E88-2 Knob, Channel Selector UHF for 
Blonde Cabinet Models 521, 
522, 523, 525   .95 

CABINET PARTS LIST 

MODELS 532, 542 

List 
Part No. Description Pries 

9E45-8 Safety Glass   

36E96 Mask for Picture Tube  

20E774-10 Cabinet Back Assembly with Line Cord 

1E43 Speaker 10" PM 12.78 

37E83 Knob, Off-On-Volume   1.03 

37E83-2 Knob, On-Off-Volume Blonde  1.03 

37E83-3 Knob, Channel Selector VHF 
Model 542 Only  .36 

37E83-4 Knob, Channel Selector VHF 
Model 542 Blonde  1.03 

37E84 Knob, Contrast, Mahogany and Blonde 1.19 

37E84-3 Knob, Fine Tuning, Mahogany 
and Blonde   .36 

37E85 Knob, Tone   .36 

37E85-2 Knob, Tone Blonde  .35 

37E86-3 Knob, Hi-Lite Mahogany and Blonde 

37E87 Knob, Channel Selector for Model 532 1.19 

37E87-2 Knob, Channel Selector Model 532, 
Blonde   1.30 

37E88 Knob, Channel Selector UHF. for 
Model 542   .35 

37E88-2 Knob, Channel Selector UHF 
Model 542 Blonde  .95 

MODELS 552, 554, 562, 564 

List 
Part No. Description Price 

9E45-5 Safety Glass  25.50 

36E88 Mask for Picture Tube 11.60' 

1E51-2 Speaker 12" PM 18.70 

20E774-6 Cabinet Back Assembly with Line Cord 

20E774-13 Cabinet Back Assembly with 
Line Cord Models 562, 564  

37E83 Knob, Off-On-Volume   1.03 

37E83-2 Knob, On-Off-Volume for Blonde 
Cabinet   1.03 

37E83-3 Knob, Channel Selector VHF 
For Models 562, 564  1.19 

37E83-4 Knob, Channel Selector VHF for 
Blonde Cabinet for Models 
562, 564   1.03 

37E84 Knob, Contrast, Mahogany and Blonde .36 

37E84-3 Knob, Fine Tuning, Mahogany 
and Blonde   .36 

37E85 Knob, Tone   .36 

37E85-2 Knob, Tone for Blonde Cabinets  .35 

37E86 Knob, Hi-Lite   .51 

37E86-2 Knob, Hi-Lite for Blonde Cabinets  .57 

37E87 Knob, Channel Selector VHF 
For Models 552, 554  1.19 

37E87-2 Knob, Channel Selector VHF for 
Blonde Cabinet Models 552, 554  1.30 

37E88 Knob, Channel Selector UHF 
For Models 562, 564  .35 

37E88-2 Knob, Channel Selector UHF for 
Blonde Cabinet Models 562, 564  .95 

UHF CIRCUIT DIAGRAM FOR MODELS 520, 521, 522, 523, 525, 542, 562, 564 
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CIRCUIT DIAGRAM FOR MODELS 500, 510, 511, 512, 513, and 515. 
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MODELS 1U-500, -510, - 511, -512, -513, -515, -520, -521, -522, -523, - 525 
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MODELS 462,463,1U-462,1U-463 

TUBE COMPLEMENT 

6BQ7 
or R.F. AMPLIFIER 

6BZ7 

6J6 OSCILLATOR, MODULATOR 

6CB6 VIDEO I.F. AMPLIFIER 

6AH6 VIDEO AMPLIFIER 

6AU6 SOUND I.F. AMPLIFIER 

6AL5 RATIO DETECTOR 

6SN7GT A.F. AMPLIFIER, HORIZONTAL 
AFC CONTROL 

6W6GT AUDIO OUTPUT 

6SN7GT SYNC SEPARATOR, PHASE SPLITTER 

6SN7GT HORIZONTAL OSCILLATOR 

1B3GT HIGH VOLTAGE RECTIFIER 

6CD6G HORIZONTAL OUTPUT 

6V3 HORIZONTAL DAMPERS 

12BH7 VERTICAL OSCILLATOR, 
SYNC AMPLIFIER 

6BL7GT VERTICAL AMPLIFIER 

5U4G POWER RECTIFIERS 

27EP4A 27" PICTURE TUBES 

ELECTRICAL SPECIFICATIONS 

Power Supply 110 to 120 Volts 60 Cycle AC 

Power Consumption 250 Watts 

Power Output Undistorted 2.2 Watts 

Maximum 4.0 Watts 

Antenna Input Imp. 300 Ohms Balanced 

Tuning Range  12 Channel 

Loud Speaker    12" P.M. 

Voice Coil Impedance 3.2 Ohm at 400 Cycles 

I.F. CIRCUIT 

R.F. STAGE 

I.F. STAGES 

Inter-Carrier Sound 

One 

Three "Combined Picture and 

Sound" and one "Sound" 

21.9 M.C. Sound Carrier 

26.4 M.C. Video Carrier 

4.5 M.C. Sound 

These Television receivers are equipped with the very latest type of CASCODE 

TUNER (with duo-matic control) which makes them instantly adjustable to any UHF 

channel. 

Merely remove the small snap out strips from any VHF channel which is not operating 

in your locality and replace them with the proper small UHF snap- in strips designed 

for the UHF channel broadcasting in your area. 

See parts list for information on ordering the correct UHF channel strips. 

PICTURE TUBE HANDLING PRECAUTIONS 

EXTREME CARE MUST BE EXERCISED WHEN HANDLING OR SERVICING THE PICTURE TUBE. ACCIDENTS 
ARE ONLY CAUSED BY CARELESSNESS. 

Listed below are precautions which must be taken when removing the picture tube. 

1. To remove the picture tube mounting assembly. 
(a) Disconnect the second anode lead, the picture tube 

socket assembly, and the deflection yoke plug. 
(b) Remove the main chassis and the two picture tube 

support braces. 

Remove the wood screws holding the picture tube 
mounting board assembly to the cabinet. 

(d) Slide picture tube assembly out. Because of its 
size and weight two persons are required to han-
dle this assembly. The balance or center of weight 
is at the face of the picture tube. 

SM-1004 2. Always wear goggles when handling picture tube. 

(c) 

3. Never hold the picture tube close to the body. 

4. Never handle the picture tube by its neck. 

5. Never bump or scratch the picture tube. 

G. Always clean the neck of the picture tube before ad-
justing the ion trap. 

7. If it becomes necessary to remove the picture tube 
from its mounting board, always place on a clean 
soft cloth face down. 

LOCALITY 
ADJUSTER 

MEDIUM 
SIGNAL 

STRONG f WEAK 
SIGNAL SIGNAL 

REAR PANEL CONTROLS 

VERT VERT. 
BRIGHTNESS HOLD SIZE 

TONE 
VERT. 

LINEARITY HORIZ. 
HOLD 

FUSE 

HORIZ. 
LINEARITY 

HORIZ 
SIZE 

o 

HIGH VOLTAGE AND CORONA 

WARNING: HIGH VOLTAGE DEVELOPED IN THIS RECEIVER IS IN EXCESS OF 18,000 VOLTS. 

Increased high voltage not only presents the problem of safety precautions, it also increases the problems of arcing 
and corona. 

When servicing or replacing any part of the high voltage compartment of this receiver the following precautions and 
suggestions should be followed. 

1. All connections to the high voltage transformer, con- and/or arcing to the extent it may cause the insula 
denser, and socket terminal should be made mechani- tion of the wires to burn. 
cally tight and all excessive wire clipped off, leaving 
no sharp points from these terminals. 

2. A clean, round and smooth solder connection should 
be made, covering all sharp points. ( Do not use ex-
cessive solder.) 

3. All lead dresses in the high voltage compartment are 
critical. 
B+ leads or leads of ground or near ground potential 
too close to any high voltage leads will cause corona 

4. All insulating wax when removed around the high 
voltage socket and condenser must be replaced. Insu-
lating wax may be procured through the Sentinel Serv-
ice Department. 

5. Repairing high voltage transformers is not recom-
mended. Always replace the defective transformer 
with a new one. 

6. Before replacing the high voltage shield cover make 
a careful inspection of wire dress, soldered connections, 
and wax insulated parts. 

GENERAL INSTALLATION INSTRUCTIONS 

While each receiver is correctly aligned at the factory 
rough handling in transit, ageing, drift, etc., may throw 
the receiver off, so we suggest that the proper oscillator 
trimmers, ratio detector, and rear panel controls 

be checked for correct adjustment with a trans-
mitted television pattern, in the customer's home- at the 
time of installation. Be sure to have the receiver oper-
ating for one-half hour before making these adjustments. 
Listed below is the correct procedure to follow in making 
these adjustments. 

(A) Check all operating channels, using FINE TUNING 
CONTROL for best picture detail. ( See paragraph 
PEAKING THE INDIVIDUAL OSCILLATOR 
TRIMMERS.) 

(B) Check LOCALITY ADJUSTER CONTROL located 
on back of chassis for proper setting. 
NOTE: The signal strength ( too strong or too weak) 
will be affected by location and distance from the 
station, type of antenna used, terrain obstructions 
such as tall buildings, electrical disturbances. 

© John F. Rider 
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ADJUSTMENT PROCEDURE FOR FOCUS, DEFLECTION YOKE, 

ION TRAP, HORIZONTAL AND VERTICAL CENTERING, CORNER SHADOW, 
AND PICTURE TUBE ALIGNMENT. 

CENTER OF PICTURE TUBE FACE EXTENDS in BEYOND MOUNTING BOARD 

PEAKING THE INDIVIDUAL OSCILLATOR TRIMMERS 

(A) Set channel selector knob to the desired channel. 

(B) Set the FINE TUNING CONTROL to the center 

position. 

(C) Remove the channel and fine tuning knobs. This will 
expose the individual channel adjustment screw 

opening just to right of the channel shaft. See Fig. 1. 

(D) Use a non-metallic screwdriver such aS polysterene 
or nylon. 

idjust the individual oscillator screw for best picture de-
tail. A slight adjustment in either direction is all that is 

necessary. CAUTION: DO NOT ADJUST INDISCRIM-
INATELY, this may cause the adjustment screw to fall 

from its locking position. 

THE PROPER ADJ. 

SCREW FOR THE 

CHANNEL TUNED TO 

WILL APPEAR HERE 

FIG. I 

ADJUSTMENT FOR STATION BUZZ 

If station buzz is excessive and is NOT DUE to "contrast 
control" being advanced too far•in a clockwise direction or 
the locality adjuster control in the incorrect position, ad-

just the ratio detector secondary adjustment screw located 
on top of the ratio detector for minimum buzz. MAKE 
SURE THAT THIS POSITION IS BETWEEN the two 

MAXIMUM buzz peaks that will be noticed when adjust-
ment screw is turned to the right or left of the minimum 
buzz position. 

NOTE 
ALWAYS HAVE THE DEFLECTION YOKE 
CONNECTED TO THE RECEIVER BEFORE 
OPERATING THE SET. 

THE RECEIVER WILL HAVE NO 8± WHEN 
THE DEFLECTION YOKE PLUG IS 

DISCONNECTED. 

HIGH PULSE VOLTAGES MAY DAMAGE 
THE HORIZONTAL AND HISOLTAGE 

CIRCUITS IF INTERLOCK IS JUMPERED 
AND THE RECEIVER IS OPERATED ANY 
LENGTH OF TIME. 

CORNER SHADOW, VERTICAL 
AND HORIZONTAL CENTERING 

Adjust the Centering Tab, part of the focus magnet 
assembly, so that pattern is centered both Horizontally 
and Vertically. 

Additional centering can be obtained by loosening the 
2 wing nuts "C" and moving the complete focus magnet 
assembly. 

Always re-adjust the ion trap if focus magnet assembly 
has been moved. 

FOCUS CONTROL 

Adjust contrast and brightness so that picture h 
not too dark or too light. Then adjust focus for 
sharpest definition. 

A 

REPOSITIONING LOOSE OR 
REPLACED PICTURE TUBE 

To seat the picture tube to the mask properly follow the 
instructions listed below. 

I. Loosen the picture tube strap and the 4 wing nuts 
"A" on the deflection yoke assembly. 

2. Install or reposition picture tube on the cradle of the 
mounting board so that the center of the picture tube 
face extends I inch beyond the picture tube mount-
ing board. 

3. Tighten strap around picture tube. 

4. Gently push the deflection tube assembly forward so 
that the deflection yoke is tight against the cone of 
the picture tube. Tighten 4 wing nuts "A" firmly. 

5. Install the picture tube assembly into the cabinet push-
ing the assembly forward so the mask fits snugly 
around the picture tube. 

6. Screw picture tube mounting board to the cabinet. 

7. If mask does not fit the picture tube after following 
the above procedure further positioning can be ob-
tained by loosening the 4 wing-nuts "A" and adjust-
ing the deflection yoke assembly. 

8. Reinstall the 2 picture tube support braces. 

YOKE 

TAB 

°4st 
vat 
ces'e 

STRAIGHTENING TILTED 
PATTERN 

If pattern is tilted on screen adjust deflection 
yoke position by— 

I. Minor corrections of tilt can be made by 
loosening the 4 wing nuts "A" and turning 
the complete deflection yoke assembly in 
the opposite direction of tilt. 

IF TILT CANNOT BE CORRECTED BY 
THE ABOVE PROCEDURE FOLLOW 
STEPS LISTED BELOW: 

I. Loosen the 2 yoke clamp screws "B". 

2. Carefully turn yoke by grasping the tab, 
extending from the yoke terminal board, 
in the opposite direction of tilt. 
CAUTION: Exposed wires at 2500 volts 
potential. 

3. Tighten the 2 yoke clamp screws "B." 

ION TRAP ASSEMBLY 

Maximum brightness will be determined by the position of the 
ION TRAP ASSEMBLY: 

I. Advance BRIGHTNESS CONTROL to maximum brightness 
position. 

2. Adjust the ION TRAP ASSEMBLY for maximum brightness 
by sliding back and forth and rotating to right or left. 

3. Reduce BRIGHTNESS with BRIGHTNESS CONTROL and 
repeat adjustment of ION TRAP for best positioning. 

Caution: IF A SEMI-CIRCULAR SHADOW AROUND COR-
NER OF PICTURE OR PATTERN IS OBTAINED, DO NOT 
ELIMINATE WITH ION TRAP, IF BY SO DOING THE INTEN-
SITY OF THE PATTERN IS DECREASED. 

ADJUSTMENTS FOR CORNER SHADOW, VERTICAL AND HORIZONTAL CENTERING CAN BE MADE WITHOUT RE-

MOVING THE CABINET BACK. THE CENTERING TAB CAN BE REACHED BY REMOVING THE 4 SCREWS HOLDING 

CUP TO THE CABINET BACK. -
ZL
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ALIGNMENT DATA 

ALIGNMENT PROCEDURE 

All circuits are very stable and will seldom require adjust-
ment. Only when major parts of the tuner or the video I-F 
strip have been replaced or tampered with will it be neces-
sary to realign the receiver. 

Generally under normal conditions only the INDIVIDUAL 
CHANNEL TRIMMERS in the tuner unit may require 
adjustment by the service technician. 

RATIO DETECTOR AND SOUND I-F ALIGNMENT 

In most cases only the secondary of the ratio detector coil 
will require adjustment. This can be done simply by ad-
justing the top adjustment screw of the ratio detector for 
minimum buzz with the sound carrigr of a TV station. For 
complete alignment use steps 1, 2, and 3 in the alignment 
table. 

PICTURE I-F ALIGNMENT 

Receiver should be run for at least V, hour before proceed-
ing with alignment. 

FIG. 2 

Step Connect Signal 
No. Generator to 

1 In series with .001 Mfd. 
Cond. to ¡ unction of 
L-7 and L- I3 terminal 
3 of 4th I.F. See fig. 5 

2 In series with .001 Mfd. 
Cond. to ¡ unction of 
L-7 and L- I3 terminal 
3 of 4th I.F. See fig. 5 

3 In series with .001 Mfd. 
Cond. to cathode of 
picture tube yellow 

lead. See fig. 5 

NOTE t: For minimum buzz always adjust T-8 (top) 
NOTE 2: Alternate 4.5 MC. trap alignment: Adjust 

EQUIPMENT REQUIRED 

VACUUM TUBE VOLTMETER 

SIGNAL GENE tATOR supplying a 4.5 MC. ( within .25(7c ) 

20 to 30 MC. and 50 to 216 MC. (within 1%) signal. With 

output adjustable to at least .1 volt maximum. 

CATHODE-RAY OSCILLOSCOPE. Must have good fre-

quency and phase response from 10 cycles to at least 2 MC. 

SWEEP GENERATOR. Capable of covering 20 to 30 MC. 

and 40 to 270 MC. with a 10 MC. sweep with output adjust-

able to at least .1 volt maximum. 

3 VOLT "A" BATTERY to provide fixed bias during video 

I-F and R-F alignment. 

PICTURE SOUND 

FIG. 3 

ALIGNMENT TABLE 

RATIO DETECTOR AND SOUND ALIGNMENT 

Sig. Gen. 
Freq. 

4.5 MC. 

4.5 MC. 

4.5 MC. 

Connect Voltmeter to 

In series with 47.000 ohm res. across 
C-23 a 10 Mfd. cond. See fig. 5 

. _ 
In series with 47,000 ohm res, to 

junction of R-30 and C-44. 
See fig. 5 

In series with 47,000 ohm res. across 
C-23 a 10 Mfd. cond. See fig. 5 

Miscellaneous Instructions 

Maintain reading on 10 volt scale 
contrast at maximum. 

Remove 3rd video IF tube 6CB6. 

Maintain reading on 10 volt scale 
contrast at maximum. 

Remove 3rd video IF tube 6CB6. 

Maintain reading on 
low volt scale. 

Remove 3rd video IF tube 6CB6. 

with the sound c arrier of a TV station. 

T-6 ( top) for milimum 4.5 MC beat on a strong station signal. 

Adjust 

T-7 ( top) and T-8 
(bottom) for max. 

reading. 
See fig. 4 & 5 

T-8 ( top) for zero 
reading. 
See fig. 4 

7-6 ( top) for mini-
mum reading. 
See fig. 4 

Step 
No. 

4 

5 

6 

7 

ALIGNMENT TABLE-(Cont.) 

PICTURE I-F ALIGNMENT 

Connect Signal Sig. Gen. 
Generator to Freq. 

24.3 MC. In series with 47,000 ohm res, to 
junction of R-37 and L-7. See fig. 5. 

In series with .001 Mfd. 
cond. to lead extending 

from top of tuner. 
See fig. 4 

In series with .001 Mfd. 
cond. to lead extending 

from top of tuner. 
See fig. 4 

Connect Voltmeter to 

21.9 MC. In series with 47,000 ohm res. to 
¡unction of R-37 and L-7. See fig. 5. 

In series with .001 Mfd. 22.9 MC. 
cond. to lead extending 

from top of tuner. 
See fig. 4 

In series with 47,000 ohm res, to 
junction of R-37 and L-7. See fig. 5. 

In series with .001 Mfd. 25.9 MC. 
cond. to lead extending 

from top of tuner. 
See fig. 4 

In series with 47,000 ohm res. to 
¡unction of R-37 and L-7. See fig. 5. 

Miscellaneous Instructions 

Tuner on channel 3, 3 volts bias to 
junction of C-5I positive side to 
ground. Locality switch in strong 

position. See fig. 5 

Tuner on channel 3, 3 volts bias to 
junction of C-5I positive side to 
ground. Locality switch in strong 

position. See fig. 5 
Repeat steps 4 & 5. 

Tuner on channel 3, 3 volts bias to 
¡unction of C-SI positive side to 
ground. Locality switch in strong 

position. See fig. 5 

Tuner on channel 3, 3 volts bias to 
¡unction of C-5I positive side to 
ground. Locality switch in strong 

position. See fig. 5 

8 

Step 
No. 

9 

In series with .001 Mfd. 
cond. to lead extending 

from top of tuner. 
See fig. 4 

SWEEP 

24.7 MC. In series with 47,000 ohm res, to 
junction of R-37 and L-7. See fig. 5. 

Tuner on channel 3, 3 volts bias to 
junction of C-5I positive side to 
ground. Locality switch in strong 

position. See fig. 5 
NOTE: Detune T-2 by turning slug 

to center of coil. 

ALIGNMENT FOR T-2 TO OBTAIN RESPONSE CURVE IN FIG. 2 

Connect Marker Marker 
G tor to Gen Freq. 

Loosely couple to 26.4 MC. 
ungrounded con-
verter tube shield. 

Connect Sweep 
Gen. to 

Ungrounded 
converter tube 

shield 

Sweep 
Freq. 

Connect 
Oscilloscope to 

Adjust 

T-5 (bottom) for 
maximum reading. 

See fig. 4 

7-5 ( top) for min-
imum reading. 

See fig. 5 

T-4 (top) for max-
imum reading. 

See fig. 4 

- - --
T-3 ( top) for max-
imum reading. 

See fig. 4 

T- I ( top) for max-
imum reading. 

See fig. 4 

Miscell o s Adjust 
Connections 

20 
to 

30 MC. 

In series with 47,000 
ohm res. to ¡ unction 

of R-37 and L-7. 

3 volt bias to ¡unc- T-2 so that 26.4 mark. 
lion C-SI locality er is 4 DB or 40% 

switch in strong down with flat re-
position. sponse. See fig. 2 

NOTE 3: Set the signal generator to provide a 23 MC. marker and observe the response curve. The 23 MC. marker should be at 10 DB or 

70% down. Set the signal generator to provide a 21.9 and observe the response curve: The 21.9 marker should be in the hole of 
the curve. See fig. 2. IF THERE ARE ANY GREAT DEVIATIONS OF THE MARKERS OR THE RESPONSE CURVE STEPS 4 THRU 9 

do 
SHOULD BE REPEATED. 

TUNER R.F. ALIGNMENT 

NOTE 4: NEVER ADJUST C-2, C6 and C-9 UNLESS ABSOLUTELY NECESSARY. THEY ARE FACTORY PRESET BY SPECIAL EQUIPMENT. 

Step Connect Marker Marker 
No. Generator to Gen. Freq. 

10 

Connect Sweep Sweep 
Gen. to Gen. Chan. 

Loosely couple to 205.25 MC. 
sweep gen. leads. and 

209.75 MC. 

300 ohm an- 12 
tenna terminals. 

Connect 
Oscilloscope to 

--
Lead extending from 
top of tuner. See 

fig. 4 

Miscellaneous 
Connections 

Tuner on channel 12 
3 volt bias to junc-
tion of C-SI locality 

switch in strong 
position. 

Adjust 

C-2, C-6 and C-9 for 
max. response having 
linear peaks with pic-
ture and sound mark-
ers at 90% maximum 
response. See fig. 3 

OBSERVE RESPONSE CURVE FOR ALL CHANNELS USING CORRECT FREQUENCIES AND CHANNELS. 
A SLIGHT COMPROMISE SHOULD BE MADE WITH C-2, C-6 AND C-9 IF MARKERS ARE BELOW 70%. 

NOTE 5: FOR RF OSCILLATOR ALIGNMENT. SET FINE TUNING CONTROL IN CENTER POSITION. ADJUST INDIVIDUAL CHANNEL 

TRIMMERS FOR BEST PICTURE DETAIL WITH THE PATTERNS OF A TV STATION. NOTE: USE A NON-METALLIC SCREW-

DRIVER. 

0 John F. Rider 



TRIMMER LOCATION AND ALIGNMENT CONNECTION POINTS 

AT,. V.,DEO STEP 250 VIDEO 1.F 
T . 3 23 9mC 

3RD VID20 I r W ST VIDEO I.F. 

ONO VIDEOIF CM---

STEP - 3 4.5MC TRAP 
T-6 

VERT. OSE. S SYNC 
MAP •. 5 MC SOUND 

6SNTGT 
SYNC S 13 
S PURSE 
SPLITT R 

65 7GT 

NOVIO 

OSC 

STEP 3 TARI) .001 Iv° COND. 
CONNECT SIGNAL GENERATOR 

TO CENTER TER erNAL OF 

BRIGHTNESS CONTROL 

STEPS 4 THOU 6 CONNECT 

VOLTMETER TO JUNCTION 

OF R-37 N L-7 

STEP 9 CONNECT OSCILLO-

SCOPE TO JuNCTiON OF R-37 
I 1.- 7 F  

R 37 C 51 

6-.. 22. 
350 V1 cID.EO IF 

,  

RATIO OCT. 

51. P 2 SECONDARY Of 

La JO DETECTOR T-13 
S MC 

STEP 9 PART Or ST TIDED 
IF.. I-2 26 • AIC 

6 W6GT 
AUDIO 
OUTPUT 

STEP 2 THIN) • 47000 0.05 

RESISTOR , CONNECT VOLTMETER 

TO JUNCTION OF G-44 • R-30 

STEP I PRIMARY 

RATIO DETECTOR 

T-21 4 5 31C 

T-11 

T-S 

o---{ STEP • 54.) MC T•S 

STEPS I • 3 % NU A 42,000 OM 

RESISTOR , CONNECT VOLTMETER 

/ ACROSS C-23 

FOR SOUND ALIGNMENT SEE STEPS I I S. 
CONNECT SIGNAL GENERATOR T NM, A CO MED 
ONO TO TERMINAL 3 0, 4 TO IF 

FOR R F. ALIGNMENT ADJUST 

C-2, C-6, AND C-9 

SEE STEPS 10 AND II 

FOR R.F. ALIGNMENT SEE STEPS 
10, II OSCILLOSCOPE CONNECTION 

TO LE AD Ex TENDUJG FROM TuNE R 

GENERATOR THIlu .001 MPS COND. 

STEPS 4 THRu 0- CONNECT SIGNAL 

STEPS PART OF 1ST. « ED I.F. 

T-I 24.7 MC 

FOR vi0C0 lb • F- AL IGNIIEPT STEPS 

• TARA II CONNECT 3 VOLT NATTENT 
ACROSS C.S. POSITIVE SIDE TO 

GROUND 

FIG. 4 
3IF - 522 
THRU 

3IF- 533 

FIG, 5 

3IB- 005 

3IB - 030 

3IB-012 

3IA-066 

LESS COIL SEGMENTS 
318- 2302- 91 

3113;041 

PART OF OSCILLATOR 
STRIP 

6BQ7 

I6S-004 

3IB- 278 

/3IB-043 

318 -103 FIG. 6 

PARTS LIST 
R.F. TUNER UNIT 

When Ordering Parts Give The Complete 

List 
Part No. Description Price 

3IA-066-91 Fine Tuning Assembly $0.59 
3113-2302-91 Drum & Shaft Assembly Less Coils   3.83 
318-016 Roller Detent .18 
3IB-005 Spring Detent .18 
3IB-012 Groundplate, Fine Tuning .23 
3IB-008 Ground Spring, Fine Tuning  . 18 
3IB-021 Mounting Strap, Ceramic Bushing . 18 
11D-022 Fiber Washer     .09 
318-030 Spring, Shaft Retaining .18 
316-278 Stator Contact Bracket Assembly  3.38 
165-004 Shield for 6I3Q7  .18 
165-006 Shield for 6J6  .18 
3113-103 Shield. Bottom Cover  1.35 
3 rB-043 Shield, Side   1.13 

CAPACITORS 
Illus. List 
No. Part No. Description Price 

C- I 1313-055 Fixed Ceramic, 120 MMF ± 10% 
500 V. . .29 

C•2 3IA-069 Trimmer R.F., .5-3 MMF  .68 
C-3 CD8C6R8C Fixed Ceramic, 6.8 MMF :L- .25 MMF  .68 
C-4 I 3B-052 Silver Mica, 68 MMF ± 5%   .34 

Part Number, Model Number and Description 

CAPACITORS-(Cont.) 
Illus. List 
No. Part No. Description Price 

C-5 CD8Q470K Fixed Ceramic, 47 MMF 10% .27 
C-6 3IA-069 Trimmer R.F., . 5-3 MMF .68 
C-7 CD8C030C Fixed Ceramic, 3.9 MMF ± .25 MMF .27 
C-8 CD8Y102Z Fixed Ceramic, 1000 MMF   .22 
C-9 3IA-079 Trimmer, 3-9 MMF Antenna   .68 
C- I0 CD8Y102Z Fixed Ceramic, 1000 MMF .22 
C- I1 CD8CIR5M Fixed Ceramic, 1.5 MMF   .27 
C- I2 CD8Q470K Fixed Ceramic, 47 MMF 10%  .27 
C- I3 CDIOCIOOK Fixed Ceramic, 10 MMF -..t 10% .22 
C- I4 CD8U050C Fixed Ceramic, 5 MMF ± 5%  .27 
C- I5 CD8Y102Z Fixed Ceramic, 1000 MMF  .22 
C- I6 3IB-252 Ceramic Bushing & Lead Assembly 

Fine Tuning 45 
C- 17 I3D-153 Feed Thru Condenser, 800 MMF Min. 

(Part of Center Shield Assembly). . . 36 
C- I8 130-153 Feed Thru Condenser, 800 MMF Min. 

(Part of Center Shield Assembly) .36 
C- I9 I3D-153 Feed Thru Condenser, 800 MMF Min. 

(Part of Center Shield Assembly) .36 
C-20 I3D-153 . Feed Thru Condenser, 800 MMP Min. 

(Pert of Center Shield Assembly) 36 
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No. Part No. 

R- I 27E103-2 
R-2 27E103-2 
R-3 27E153-2 
R-4 27E1009-27 
R-5 27E224-2 
R-6 27E1009-12 
R-7 27E1009-27 
R-8 27E103-2 
R-9 27E473-2 
R- I0 27E152-2 

L- I 3113-638 
L-2 3IB-296 
L-3 31 B-230 
L-4 34A-546 
L-5 34A-575 
T-1 31A-095 

3IF-522 

3IF-523 

3IF-524 

3IF-525 

31 F-526 

3IF-527 

3IF-528 

31F-529 

3IF-530 

Illus. 
No. Part No. 
C-2I 23E23 

C-22 23E21 
C-23 25E67 
C-24 23E3216 
C-25 23E23 
C-26 23E22 
C-27 23E2025 
C-28 25E66 
C-29 23E3423 
C-30 23E3408 
C-3I 23E2025-3 
C-32 23E2025-3 
C-33 23E2025-3 
C-34 23E2025-3 
C-35 23É2025-3 
C-36 23E2025-3 
C-37 23E2025-3 
C-38 23E2025-3 
C-39 23E25 
C-40 23E2027-10 
C-4I 23E2025 
C-42 23E2025-3 
C-43 23E3500-40 
C-44 23E2025 
C-45 23E2025-3 
C-46 23E2025-3 
C-47 23E2025 
C-48 23E2027-9 
C-49 23E3407 
C-50 23E3416 
C- SI 23E122 
C-52 23E2025 
C-53 23E3404 
C-54 23E3408 

C-56A •23E2037-6 
C-56B 
C-57 23E2030-15 
C-58 23E2025-3 
C-59 23E2025 
C-60 23E2027-10 

R.F. TUNER UNIT-(Cont.) 
RESISTORS 

Description 
Carbon, 10,000 Ohm 1/2 W. 
Carbon, 10,000 Ohm 1/2  W. 
Carbon, 15,000 Ohm 1/2  W 
Carbon, 100,000 Ohm 1/2  W. 
Carbon, 220,000 Ohm 1/2 W. 
Carbon, 160,000 Ohm 1/2 W. 
Carbon, 100,000 Ohm 1/2  W. 
Carbon, 10,000 Ohm 1/2  W. 
Carbon, 47,000 Ohm 1/2  W. 
Carbon, 1500 Ohm 1/2 W. 

CHOKES AND COILS 

± 5% 

-± 5% 

-± 5% 
± 5%.. 

Choke, Mixer Plate 
Choke, Cathode 
Choke, Mixer 
Choke, RF Filament 
Choke, Oscillator Filament 
IF Coil 
Antenna Coil Assembly, Channel 2, 
Code Q 

Antenne Coil Assembly, Channel 3, 
Code Q   

Antenne Coil Assembly, Channel 4, 
Code Q 

Antenna Coil Assembly, Channel 5, 
Code Q 

Antenna Coil Assembly, Channel 6, 
Code 

Antenne Coil Assembly, Channel 7, 
Code Q 

Antenna Coil Assembly, Channel 8, 
Code Q 

Antenna Coil Assembly, Channel 9, 
Code Q 

Antenna Coil Assembly, Channel 10, 
Code Q 

CAPACITORS 

List 
Price 

$ . 14 
.08 
.08 
.14 
.08 
.14 
.08 
.08 
.08 
.07 

.68 

.22 

.34 

.08 

.08 

.56 

.13 

.13 

.13 

.13 

.13 

.95 

.95 

.95 

.95 

MAIN 

List 
Description Price 

Fixed Ceramic, 30 MMF 500 V. 
(Part of 4th Video IF) $0.29 

Fixed Ceramic, 2.2 MMF 500 V. .84 
Dry Electrolytic, 10 MFD 50 V. 1.19 
Molded Tubular, . 1 MFD 200 V. .34 
Fixed Ceramic, 30 MMF 500 V. .29 
Fixed Ceramic, 20 MMF 500 V. . .29 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Dry Electrolytic, 10 MFD. 50 V. 1.14 
Molded Tubular, .039 MFD. 400 V. .34 
Molded Tubular, .0047 MFD. 400 V.. .27 
Fixed Ceramic, .001 MFD 500 V. Disc .22 
Fixed Ceramic. .001 MFD 500 V. Disc .22 
Fixed Ceramic, .001 MFD 500 V. Disc .22 
Fixed Ceramic, .001 MFD 500 V. Disc .22 
Fixed Ceramic, .001 MFD 500 V. Disc .22 
Fixed Ceramic, .001 MFD 500 V. Disc) .22 
Fixed Ceramic, .001 MFD 500 V. Disc) .22 
Fixed Ceramic, .001 MFD 500 V. Disc .22 
Fixed Ceramic, 10 MMF 500 V.   .31 
Fixed Ceramic, 150 MMF 500 V  . 19 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 
Fixed Mica, 470 MMF ± 10% 500 V. .32 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Fixed Ceramic, .001 MFD 500 V  .22 
Molded Tubular, .0033 MFD 400 V. .28 
Molded Tubular, . 1 MFD 400 V.. .38 
Molded Tubular, .25 MFD 100 V.  .42 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Molded Tubular, .001 MFD 400 V  .27 
Molded Tubular, .0047 MFD 400 V  .27 
Fixed Ceramic, ( Dual) .01 MFD 

500 V. ( Disc) 
Fixed Ceramic, 47 MMF 500 V.   .27 
Fixed Ceramic, .001 MFD 500 V. ( Disc) .22 
Fixed Ceramic, .005 MFD 500 V. ( Disc) .31 
Fixed Ceramic, 150 MMF 500 V. . . 19 

.44 

COILS-(Cont.) 
List 

Part No. Description Price 
3IF-531 Antenna Coil Assembly, Channel Il, 

Code Q .95 
31 F-532 Antenna Coil Assembly, Channel 12, 

Code Q .95 
31 F.533 Antenna Coil Assembly, Channel 13, 

Code Q .95 
3IF-622 R.F. and Oscillator Coil Assembly, 

Channel 2, Code Q 1.49 
3IF-623 R.F. and Oscillator Coil Assembly, 

Channel 3, Code Q  1.49 
3IF-624 R.F. and Oscillator Coll Assembly, 

Channel 4, Code Q . 1.49 
31 F-625 R.F. and Oscillator Coil Assembly, 

Channel 5, Code Q 1.49 
3IF-626 R.F. and Oscillator Coil Assembly, 

Channel 6, Code Q  .   1.49 
31F-627 R.F. and Oscillator Coil Assembly, 

Channel 7, Code Q 1.40 
3IF-628 R.F. and Oscillator Coil Assembly, 

Channel 8, Code Q 1.40 
3IF-629 R.F. and Oscillator Coil Assembly, 

Channel 9, Code Q 1.40 
3IF-630 R.F. and Oscillator Coil Assembly, 

Channel 10, Code Q    1.40 
3IF-631 R.F. and Oscillator Coil Assembly, 

Channel Il, Code Q 1.40 
3IF-632 R.F. and Oscillator Coil Assembly, 

Channel 12, Code Q 1.40 
3IF-633 R.F. and Oscillator Coil Assembly, 

Channel 13, Code Q   1.40 

Kits containing the necessary strips to convert to any UHF channel 
are available. When ordering please be sure to: Give required UHF 
channel number. Give tuner part number. Ink stamped on front of 
tuner. It is not necessary to remove chassis, just remove the channel 
and fine tuning knobs. Tuner part number begins with 20E-Series 
letter on back of chassis may also be used as a reference number. 

CHASSIS 

Mus. 
No. 

CAPACITORS-(Cont.) 
List 

Part No. Description Price 
C-62 23E3500-40 Fixed Mica, 470 MMF r.t.:. 10% 500 V. .32 
C-63 23E3500-39 Fixed Mica, 390 MMF -.1- 10% 500 V. .29 
C-64 23E3500-40 Fixed Mica, 470 MMF =1._7 10% 500 V. .32 
C-65 23E3414 Molded Tubular, .047 MFD 400 V. . .. .33 
C-66 23E3500-40 Fixed Mica, 470 MMF -1- 10% 500 V. .32 
C-67 23E3408 Molded Tubular, .0047 MFD 400 V. .. .27 
C-68 23E3407 Molded Tubular, .0033 MFD 400 V  .28 
C-69 23E3410 Molded Tubular, .01 MFD 400 V  .28 
C-70 23E2033-4 Silver Mica, 3900 MMF -I- 5% 500 V  1.35 
C- 7I 23E3410 Molded Tubular, .01 MFD 400 V  .28 
C-74 23E3500-40 Fixed Mica, 470 MMF -17.> 10% 500 V  .32 
C-75 23E3404 Molded Tubular, .001 MFD 400 V  .27 
C-76 23E3414 Molded Tubular, .047 MFD 400 V  .33 
C-77 23E3408 Molded Tubular, .0047 MFD 400 V  .27 
C-78 23E23 Fixed Ceramic, 30 MMF 500 V  .29 
C-79 23E3425 Molded Tubular, .015 MFD 

71- 10% 400 V.   .27 
C-8I 25E64 Electrolytic, 20 MFD 450 V  1.88 
C-82 25E71 Electrolytic, 100 MFD 50 V. 

10x20 MFD 350 V  3.20 
C-83 25E62 Electrolytic, 5x60-250 V  2.19 
C-84 25E65 Electrolytic, 100 MFD 200 V. 

40x40 350 V  4.72 
C-85 23E3608 Molded Tubular, .0047 MFD 600 V. .29 
C-86 23E2025-3 Molded Tubular, .001 MFD 500 V. 

(Disc)   .22 
C-87 23E2039-3 Fixed Ceramic, 500 MMF 30,000 V  1.90 
C-88 23E3414 Molded Tubular, .047 400 V.   .33 
C-89 23E2025-7 Fixed Ceramic, 120 MMF 

5000 V. ( Disc)  1.20 
C-90 23E2025-7 Fixed Ceramic, 120 MMF 

5000 V. ( Disc)  1.20 
C-9I 23E3414 Molded Tubular, .047 400 V.    .33 
C-92 23E3418 Molded Tubular, .22 400 V.  .43 
C-93 23E3416 Molded Tubular, . 1 400 V  .38 
C-94 23E2027-10 Fixed Ceramic, 150 MMF 500 V.   . 19 
C-95 23E3415 Molded Tubular, .068 400 V  .32 
C-96 23E3416 Molded Tubular, . 1 400 V.  .38 
C-97 23E3410 Molded Tubular, .01 400 V. .28 
C-98 23E3424 Molded Tubular, .01 Ohm -I- 10% 

400 V.   .42 

Ithus. 
No. 

R- I I 
R-12 

R- I3 
R- I4 
R- I5 
R- I6 
R- 17 
R- I8 
R- I9 
R-20 
R-2I 
R-22 
R-23 
R-24 
R-25 
R-26 
R-27 
R-28 

R-29 
R-30 
R-3I 

R-32 
R-33 
R-34 
R-35 
R-36 
R-37 
R-38 
R-39 
R-40 
R-4I 
R-42 
R-43 
R-44 
R-45 
R-46 
R-47 
R-48 
R-49 
R-50 
R-5I 
R-52 
R-53 
R-54 
R-55 
R-56 
R-57 
R-58 
R-59 
R-60 
R-6I 
R-62 
R-65 
R-67 
R-68 

lilas. 
No. 

F- I 
F-2 
SW- I 

Part No. 

27E1009-35 
27E563-2 

27E1009-8 
27E1009-35 
27E1009-26 
27E470-2 
27E1009-22 
27E470-2 
27E1009-8 
27E122-2 
27E333-3 
27E102-2 
27E102-2 
27E822-3 
27E221-2 
27E223-2 
27E151-2 
28E95 

27E471-2 
27E333-2 
28E95 

28E96 
27E1009-48 
27E683-2 
27E102-2 
27E102-2 
27E155-2 
27E1009-8 
27E105-2 
27E333-3 
27E103-2 
27E102-2 
27E1009-10 
27E222-2 
27E102-2 
27E103-2 
27E474-2 
27E155-2 
27E105-2 
28E87 
27E1016-20 
27F682-2 
27E223-2 
27E104-2 
27E1016-23 
27E1009-10 
27E820-2 
27E332-2 
27E823-2 
27E333-2 
27E820-2 
27E1009-8 
27E475-2 
27E474-2 
27E222-2 

Part No. 

40E8-10 
40E8-2 
29E29 
55E57 
20E787 
41E8-2 
41E19 
41E20 
17E32 
17E1-18 
17E1-27 
17E1-36 
17E1-39 
18E25 
20E419-5 
20E517-14 
20E823 

MAIN CHASSIS-(Cont.) 

RESISTORS 

Description 

Carbon, 10,000 Ohm 1/2 W. -17 5% 
Carbon, 56,000 Ohm 1/2  W. 717. 10% 

(Part of 4th Video IF)  
Carbon, 5,600 Ohm 1/2  W. -±- 5% 
Carbon, 10,000 Ohm 1/2  W. -1- 5% 
Carbon, 4 700 Ohm 1/2  W. -1- 5% 
Carbon, 47 Ohm 1/2  W. -I- 10% 
Carbon, 8,200 Ohm 
Carbon, 47 Ohm 
Carbon, 5,600 Ohm 
Carbon, 1,200 Ohm 
Carbon, 33,000 Ohm 1 W. -1- 10% 
Carbon, 1,000 Ohm 1/2  W. -I- 10% 
Carbon, 1,000 Ohm 1/2 W. -I- 10% 
Carbon, 8,200 Ohm I W. -I- 10% 
Carbon, 220 Ohm 1/3 W. -± 10% 
Carbon, 22,000 Ohm 1/2 W. :I- 10% 
Carbon, 150 Ohm 1/2  W. -I- 10% 
Contrast Control, 2500 Ohm 

(Part of R-3I)   
Carbon, 470 Ohm 1/2 W. -I- 10% 
Carbon, 33,000 Ohm 1h W. -I- 10% 
Volume Control, I Megohm 

(Part of R-28)  
Tone Control, 1 Megohm. 
Carbon, 3,900 Ohm 2 W. ± 54 
Carbon, 68,000 Ohm thw.±- 10% 
Carbon, 1,000 Ohm 1/2  W. -I- 10% 
Carbon, 1,000 Ohm 1/2 W. :L- 10% 
Carbon, 1.5 Megohm 1/2  W. -I- 20% 
Carbon, 5,600 Ohm 1/2  W. -I- 5% 
Carbon, 1 Megohm 1/2 W. ±- 20% 
Carbon, 33,000 Ohm I W. -I- 10% 
Carbon, to,000 Ohm 1/2 W. I- 10% 
Carbon, 1,000 Ohm 1/2 110k, 
Carbon, 100,000 Ohm 1/2 0 
Carbon, 2,200 Ohm 1/4  W. -I- 10% 
Carbon, 1,000 Ohm 1/2  W. n1-. 10% 
Carbon, lomoo Ohm 1/2 W. ± Hvy,, 
Carbon, 470,000 Ohm 1/2 W. ± 20% 
Carbon, 1.5 Megohm 1/2 W. -1- 20% 
Carbon, 1 Megohm 1/2 W. -I- 20% 
Brightness Control, 5 Megohm 
Wirewound, 8,700 Ohm 5 W. ±-
Carbon, 6,800 Ohm l/s W. -I-
Carbon, 22,000 Ohm 1/2 W. -1-
Carbon, 100,000 Ohm 1/4  W. -1-
Wirewound. 100 Ohm 10 W. 
Carbon, 100,000 Ohm 1/2  W. I-
Carbon, 82 Ohm 1/2 W. -1- 

Carrbboon, 
n  820 3,0300 Om 1 0 Ohhmhm 1%22 Ca  

Carbon, 33,000 Ohm 1/2  W 
Carbon, 22 Ohm 1/2  W. -1- 10% 
Carbon, 5,600 Ohm 1/2  W. -± 
Carbon, 4.7 Megohm 1/2  W. 
Carbon, 470,000 Ohm 1/2  W. -1-
Carbon, 2,200 Ohm 1/2  W. -I-

List 
Price 
.16 

.08 

.10 

.16 

.16 

.08 

.14 

.08 

.10 

.08 

.12 

.07 

.07 

.13 

.08 

.10 

.08 

2.55 
.08 
.07 

2.55 
.80 
.50 
.08 
.07 
.07 
.07 
.10 
.07 
.12 
.08 
.07 
.08 
.08 
.07 
.08 
.07 
.07 
.07 
.91 

104. .51 
10% . .07 
10% . 10 
20% .07 

.49 
10% .08 
10% .08 
10% .07 
lo% .o8 
10% .07 

.08 

.10 
20% .07 
20% .07 
10% .08 

5% 

1/2 W. ± 5% , 
1/2  W. 71- 10%-
1/2 W. -± 5% 
1/2 W. ± 10% 

Illus. 
No. 
R-69 
R-70 
R-7I 
R-72 
R-75 
R-76 
R-77 
R-78 
R-79 
R-82 
R-85 
R-86 
R-87 
R-88 
R-89 

Part No. 

27E102-2 
27E103-2 
27E823-2 
27E122-2 
27E1009-10 
27E333-2 
27E222-2 
27E1016-22 
28E88 
28E90 
27E271-2 
27E102-2 
27E1009-10 
27E822-2 

R-90 27E274-2 
R-9I 27E1009-11 
R-92 27E681-2 
R-93 27E681-2 
R-94 27E224-2 
R-95 27E224-2 
R-96 27E684-2 
R-97 27E104-2 
R-98 27E104-2 
R-99 27E474-2 
R- I00 27E225-2 
R- I01 27E332-2 
R- IO2 27E472-2 
R-104 27E225-2 
R- I05 28E97 
R- I06 27E271-3 
R- I07 27E101-2 

RESISTORS-(Cont.) 

Description 
Carbon, 1,000 Ohm 1/2  W. -I- 10% . 
Carbon, 10,000 Ohm 1/2  W. -1- 10% • 
Carbon, 82,000 Ohm 1/2 W. -1- 10% 
Carbon, 1,200 Ohm 1/2  W. -1- 10% . 
Carbon, 100,000 Ohm 1/2  W. -1- 10%. 
Carbon, 33,000 Ohm 1/2 W. -I- 10%.. 
Carbon, 2,200 Ohm 1/2  W. -± 10% 
Wirewound, 100 Ohm 5 W. 10%   
Vertical Size Control, 5 Megohm 
Vertical Hold Control, 850,000 Ohm  
Carbon, 270 Ohm 1/2  W. -1- 10%   
Carbon, 1,000 Ohm 1/2  W. -I- 10% 
Carbon, 100,000 Ohm 1/2  W. -I- 10% 
Carbon, 8.200 Ohm 1/2  W. -1- 10% 
Wire Wound, 8.6 Ohm 1/2  W. -1- 5% 

Part of H.V. Socket Assembly  
Carbon, 270,000 Ohm 1/2  W. -I- 20%.. 
Carbon, 560,000 Ohm 1/2  W. ±- 10% 
Carbon, 680 Ohm 1h W. ± 10% . 
Carbon, 680 Ohm 1/2  W. -1- 10% . 
Carbon, 220,000 Ohm 1/2  W. :I- 20% 
Carbon, 220,000 Ohm 1/2  W. -I- 20% 
Carbon, 680,000 Ohm 1/2  W. -17. 20%. 
Carbon, 100,000 Ohm 1/2 W. -1- 20% 
Carbon, 100,000 Ohm 1/2  W. -1- 20%. 
Carbon, 470,000 Ohm 1/2  W. -1- 20% 
Carbon, 2.2 Megohm 1/2  W. ± 20% 
Carbon, 3,300 Ohm 1/2 W. -1- 10% 
Carbon, 4,700 Ohm 1/2 W. ± 10%.. 
Carbon, 2.2 Megohm 1/2  W. -1- 20%. 
Vertical Linearity Control, 2000 Ohm . 
Carbon, 270 Ohm I W. -I- 10%  
Carbon, 100 Ohm 1/2  W. nt- 10% 

CHOKES AND COILS 

List 
Price 
.07 
.08 
.08 
.08 
.08 
.07 
.08 
.38 
.89 
.89 
.07 
.07 
.08 
.08 

.08 

.08 

.08 

.08 

.08 

.08 

.07 

.07 

.07 

.07 

.08 

.07 

.07 

.08 

.85 

.14 

.07 

L-6 20E363-21 Choke, Video Series  .78 
L-7 20E363-19 Choke, Diode Shunt   .78 
L-8 2E92 Choke, R.F. Filament  .40 
L-9 20E363-20 Choke, Video Shunt  .79 
L- I0 20E831 Coil, Horizontal Hold     1.95 
L- I1 22E83 Choke Filter     4.90 
L- I2 20E820 Coll, Horizontal Linearity .65 
L- I3 20E834 Coil, Tweet Trap  1.20 
T-2 20E780 Transformer, 1st Video I.F. ( Secondary) 1.08 
T-3 20E779 Transformer, 2nd Video I.F  1.19 
T-4 20E781 Transformer, 3rd Video I.F. .19 
T-5 20E782 Transformer, 4th Video I.F. 3.20 
T-6 20E785 Transformer, 4.5 MC. Trap 1.25 
T-7 20E785 Transformer, Sound I.F. 1.25 
T-8 20E783 Transformer, Ratio Detector 3.73 
T-9 22E71-2 Transformer, Audio Output 1.95 
T- I0 22E82 Transformer, Power    25.90 
T- I I 22E84 Transformer, Horizontal Output 14.80 
T- I2 20E814 Yoke, Deflection ( Direct 

or Interchangeable)    28.75 
T- I2 20E814-2 Yoke, Deflection ( Direct 

Interchangeable)  28.75 
T- I3 22E81 Transformer, Vertical Output  6.50 
T-14 22E70 Transformer, Vertical Block Oscillator 2.16 

MISCELLANEOUS 
List 

Description Price 
Fuse, 3 Ampere ( Slo-Blo) Line  .29 
Fuse, 1/4  Ampere ( Sb-Sb) H.V  .41 
Switch, Area Selector  .91 
Fuse Holder, With Cap   .78 
Tuner Unit, With Tubes 48.00 
Line Cord, A.C.  .92 
Line Cord with Male Plug   1.45 
Line Cord with Female Connector  1.45 
Receptacle, 2 Contact Male  .30 
Socket, Octal   .15 
Socket, Octal Mica Filled  .24 
Socket, Miniature 7 Pin    .20 
Socket, Miniature 9 Pin   .50 
Terminal, Antenne     .15 
Connector, 2nd Anode Picture Tube .75 
Socket Assembly, Picture Tube  1.45 
Connector and Lead Assembly  1.20 

List 
Part No. Description Price 

95E1 Crystal Diode, IN60 1.00 
15E174-7 Trap, Ion   .85 
20E668 Antenne, Built In  1.84 
61E18 Clock, Electric Mahogany  19.00 
61E18-2 Clock, Electric Blonde 19.00 
62E8 Focus Magnet    10.50 

CABINET PARTS 
1E51-2 Speaker, 12" PM 18.70 
5E76 Plate, Clock Mounting   .50 
9E45-5 Glass, Safety  25.50 
20E774-4 Cabinet Back Assembly, with Line Cord 9.65 
36E88 Mask, for Picture Tube   11.60 
37E71-5 Knob, Fine Tuning .59 
37E71-6 Knob, Contrast .59 
37E72-11 Knob, Channel Selector  .86 
37E72-15 Knob, Volume .80 
37E24-2 Knob, Locality Adjuster, Tone   . 11 
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COVERING MODELS 

462 and 463 

SUBJECT: 

Manufacturers variations of 1B3GT high voltage rectifier tubes. 

REASON: 

In all makes of 1B3GT tubes except General Electric pin #5 is 
an open pin. 

In General Electric 1B3GT tubes pins #5 and #7 ait internally 
connected. 

In the above listed models the 8. 7 ohm filament current limiting 
resistor R 89 is connected between terminals #5 and #7 of the 
1B3GT socket. 

Because of this if a General Electric 1B3GT tube is used (with 
pins #5 and #7 internally connected) the current limiting res-
istor would be bypassed resulting in excessive filament volt-
age, and therefore short tube life. 

We have been informed that General Electric will soon man-
ufacture and distribute 1B3GT tubes that do not have pins #5 
and #7 internally connected. However, until such GE 1B3GT 
tubes are available DO NOT USE GE 1B3GT TUBES AS RE-
PLACEMENTS IN MODELS 462 and 463, unless pin #5 is clip-
ped off the tube base. 

SUBJECT: 

REASON: 

REMEDY: 

The 40E8-10 3 ampere slo-blo line fuse used in 
models 462 and 463 blowing under normal oper-
ating conditions. 
Surge current when the receiver is turned ON or 
OFF may cause the 3 ampere line fuse to blow. 
Always replace the 3 ampere fuse with a 4 ampere 
slo-blo fuse part no. 40E8-11. 
The 4 ampere fuse is being used in currently 
produced models 462 and 463. 
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MODELS 462, 463, 1U-462, 1U-463 

©John F. Rider 

1
3
N
I
I
N
3
S
 
81

-Z
 I. 
3
9
V
d
 A
l
 



427 
17" Table Model 

413 
414 

Mahogany 21" Combination, 
Blonde 21" Combination, 

Consolette 
415 Mahogany 21" Combination, Console. 
416 Blonde 21" Combination, Console. 

423 Mahogany 21" Consolette 425 Mahogany 21" Consolette 44 r 
Blonde 21" Consolette 426 Blonde 21" Consolette Blonde 17" Table Model 424 

These modela use 19 tubes ( Including picture tube and rectifier) plus a crystal diode video detector and employ a 
intercarrier sound circuit. Picture tube has Electro Static focus which is automatic and permanent. 

SAFETY PRECAUTIONS: The kinescope should be handled with extreme care. The person handling this tube 
should wear gloves and protective goggles as an added precaution. 

When power is connected, care must be taken in servicing the HIGH VOLTAGE supply of these receivers. As a 
safety precaution the AC line is open when the cabinet back is removed. For servicing with chassis out of cabinet 
a separate line cord must be used. 

VOLTAGE READINGS: The voltage readings to be obtained at various locations in the receiver have been indi-
cated on the schematic diagram. These voltages will be very advantageous when "trouble shooting." Check volt-
ages, tubes, fuse and inspect for damaged or burned parts before attempting to re-align receiver. A Ys amp fuse 
is located in the low voltage power supply of the receiver. 

All voltages were taken with a 117.5 V. 60 Cycle line and with no signal input. The contrast control set at the 
maximum clockwise position; the brightness control at 50% rotation and all other controls in normal operating 
position. All voltages are positive with respect to ground unless otherwise indicated. 

CHANNEL CHANNEL 
NO. FREQ. MC. 

PICTURE 
CARRIER 
M. C. 

SOUND 
CARRIER 
M. C. 

FREQUENCY CHART 

RECEIVER CHANNEL CHANNEL 
RF. OSC. NO. FREQ. MC. 
M. C. 

2 54-60 
3 60-66 
4 66-72 
5 76-82 
6 82-88 
7 174-180 

IF. FREQ. M.C. 
Picture Carrier 26.4 
Sound Carrier 21.9 

55.25 
61.25 
67.25 
77.25 
83.25 
175.25 

59.75 
65.75 
71.75 
81.75 
87.75 

179.75 

81.65 
87.65 
93.65 
103.65 
109.65 
201.65 

PICTURE SOUND RECEIVER 
CARRIER CARRIER RF. OSC. 
M. C. M. C. M. C. 

9 
10 
11 
12 
13 

180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

207.65 
213.65 
219.65 
225.65 
231.65 
237.65 

CENTERING OF PICTURE: The picture may be centered in relation with the opening of the glass panel at the 
face of the receiver by shifting the centering magnet at the neck of the picture tube. The centering magnet should 
be rotated and the control adjusted until the picture is properly framed keeping in mind that the effect of the con-
trol is governed by the position of rotation. If the control is above or below the neck of the picture tube, the pic-
ture will be moved up or down. To the left or right of the neck of the picture tube, the picture will be moved either 
to the left or right. 

CONTROL ADJUSTMENT 

VERTICAL HEIGHT & VERTICAL LINEARITY CONTROLS: The vertical height and linearity controls should 
both be adjusted at the same time. For best results adjust while a test pattern is being transmitted. The linearity 
control affects the upper portion of the picture while the height control affects the overall size especially the lower 
portion of the pictui e. Adjust both controls simultaneously until the test pattern is symmetrical and fills the entire 
screen vertically. 

WIDTH ADJUSTMENT: Adjust width by turning slug either clockwise or counter-clockwise. A clockwise rota-
tion will decrease width. Proper width is obtained when raster covers entire screen of picture tube. 

HORIZONTAL FREQ.: Tune in a station and adjust the horizontal hold control until the picture falls into sync. 
Momentarily remove the signal by switching off channel and then back. The picture should pull into sync. If in the 
above check the receiver fails to hold sync, reset horizontal hold slightly. 

4.5 MC TRAP ALIGNMENT: 1. Connect the signal generator to the grid ( pin 1) of the video amplifier tube v-6, 
through a 1000 MMF. Capacitor. 2. Connect the germanium crystal detector and voltmeter, between the cathode 
of the kinescope and chassis, as shown in note 5. 3. Set the signal generator at 4.5 MC and maximum output ( set-
ting of 4.5 MC must be accurate). Adjust 4.5 MC trap ( L10) for minimum reading on the lowest voltage scale of 
the meter. 

CHANNEL SEL ECTOR 

.a 
FINE TUNING 

---

6C66 L5 scat 
2NDIF I ST I.F. 

eLe 

6CB6 
3RD I F 

® L7 

LOCATION OF TUBES OFF- VOLUME 

CYe 
6AHO ---

VIDEO AMP 

G 

G 

DO NOT REMOVE THIS TUBE. 
WHEN REPLACEMENT IS REQUIRED. 
CONSULT YOUR TELEVISION SERVICEMAN 

2IMP4 
OR 

17 TP4 
KINESCOPE 

OSkTAT 
VERT. OSC.1. 
PHASE SPLIT T 

SYNC.SEP% eAL5 ( 
.:110R12.: 
'PHASE 6SN 70T 
.DET. HORIZ. 

L 12 OSC. 

54 y' 
VERT,, 
OUTPUT 

O 
6AU6 
SOUND 
DRIVER 

167 8 
:RATIO 
'DETECTOR 

O 

SPEAKER I 
SOCKET 

CENTERING 
BRIGHTNESS VERT. MAGNET 

HOLD 

6 YOG 
I AUDIO 
:OUTPUT 

ION 
TRAP 

VERTICAL 
SIZE 

CONTRAST 

68Q6GT 
NORILDRIVER 

4111) 

B3G 7 

VERTICAL 
LINEARITY 

DOAWM4P13ETR 

W1DT 
HORIZ. 
FREQ 

TUNER ASSEMBLY PARTS LIST 

Tt< f. No. 

Rl 

lt2 
It3 

It4 

115 

116 

R7 

R.8 

11.9 

Part No. 

RESISTORS 

Ohms Watt s 

15,000 

47,000 

2,200 

1.000 

4.700 

220,000 

10.000 

15,000 

Ref. No. 

Tti 

TO 

CONDENSERS 

Ref. No. Description 

CI Amplifier Grid Trimmer 3-8MMFD 
C2, 5, 6,/ 
C15 

C3 

C4 

C7, CI4 
CS 

C9 

C10, CI3 

C11 

C12, C16 

800 MMFD. Minimum ( Feed thru Capacitors) 

Amplifier Plate Trimmer . 5-3 MMFD. 
150 MMFD, Cerami 

120 MMFD. Ceramic 

5 MMFD. Ceramic 

Mixer Grid Trimmer . 5-3 MMFD. 

10 MMFD. Ceramic 

Fine Tuning Rotor 
1000 MMFD. Ceramic 

COILS & TRANSFORMERS 

Part No. 

N-9152 

N-9163 

N.9154 

N-9155 

N-9166 

N-9157 

N-9158 

N-9159 

N-9160 

N-9161 

N-9162 

N-9163 

N-9164 

N-9165 

N-9I66 

N-9167 

N-9168 

N-9169 

N-9170 

N-9171 

N-9172 

N-9173 

N-9174 

N-9176 

Dcscription 

Antenna Coil Strip 

Antenna Coil Strip 

Antenne Coil Strip 

Antenna Cod Strip 

Antenna Coil Strip 

Antenna Coil Strip 

Antenna Coil Strip 

Antenna Coil Strip 

Antenna Coil Strip 

Antenna Coll Strip 

Antenna Coil Strip 

Antenna Coil Strip 

Oscillator & Mixer 

Oscillator & Mixer 

Oscillator & Mixer 

Oscillator & Mixer 

Oscillator 

Oscillator 

Oscillator 

Oscillator 

Oscillator 

Oscillator 

Oscillator 

Oscillator 

& Mixer 

& Mixer 

& Mixer 

& Mixer 

& Mixer 

& Mixer 

& Mixer 

& Mixer 

Heater Choke RF Amp 

Heater Choke Oscillator .% Mixer 

IF Coil ( Mixer Plate Coil) 

Plate Choke (Mixer Plate Choke) 

Coil Strip 

Coll Strip 

Coil Strip 

Coil Strip 

Coil Strip 

Coli Strip 

Coil Strip 

Coil Strip 

Coil Strip 

Coil Strip 

Coil Strip 

Con Strip 

Charnel 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

3
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MODELS 41:3,414,415,416,421,422.423,424,425,426,427,428,429445 

Ref. N. 

R87 

R11. R15, 

R61, R62 

1/81 

RN 

R42 

R39 

1119. R84 

R75 

RIO, R12, 

R69 

1177 

1166 

R77 

R6,t 

1167 

1114 

R21 

1179 

R31, R64 

MAIN CHASSIS 

Part No. 

N-8125 

1127 N-6237 

N-8023 

N-1349 

N-3663 

N-4420 

N-5159 

N-4280 

N-4279 

RIS N-3341 

N-6793 

N-7398 

N-4281 

N-8103 

N-7399 

N-7000 

N-7400 

N-4630 

N-4897 

N-4895 

R41 N-5690 
R17, 1123, 1140. 47 N-6424 
R91 

R24 

R60 
N-7124 

N-4823 

R78 N-90I5 
1146, R70, 71, 73 N-2973 

1136 N-446S 
1148 N-7401 

1177 N-7003 

R22, 44. 88, 89 N-4899 

R45 N-9041 

R92 N-7004 

1153, R80 
R74 

N-8026 

N-5694 

R26, R29, R30 N-7790 

1120 N-4469 

1190 

R5I 

1156 

R25. 1172 

N-2976 

N-4470 

N-4420 

N-4061 

RESISTORS 

Description 

4.3 Ohms 0.5 W. 10%   

47 Ohms 0.5 W. 10% 

56 Ohms 0.5 W. 10% 

100 Ohms 0.5 W. 20% 

150 Ohms 0.5 W. 10% 

330 Ohms 0.5 W. 10% 

390 Ohms 0.5 W. 10% 

560 Ohms 0.6 W. 10% 

820 Ohms 0.6 W. 10% 

1.000 Ohms 0.5 W. 10% 

1.200 Ohms 0.6 W. 10% 

1.500 Ohms 0.5 W. 10% 

1,800 Ohms 0.5 W. 10% 

2,700 Ohms 0.5 W. 10% 

8.900 Ohms 0.6 W. 10% 

4,700 Ohms 0.5 W. 20% 

5.800 Ohms 0.5 W. 10% 

6,800 Ohms 0.5 W. 10% 

8,200 Ohms 0.6 W. 10%   

10,000 Ohms 0.5 W. 10%   

12,000 Ohms 0.5 W. 10%   

15,000 Ohms 0.5 W. 10%   

47,000 Ohms 0.5 W. 10%   
56,000 Ohms 0.5 W. 10%   

82,000 Ohms 0.5 W. 10%   

100.000 Ohms 0.5 W. 10%   

150,000 Ohms 0.5 W. 10%   

180.000 Ohms 0.5 W. 6%   

180,000 Ohms 0.5 W. 10%   

220.000 Ohms 0.5 W. 10%   

220,000 Ohms 0.5 W. 5%   

270,000 Ohms 0.5 W. 10%   

390.000 Ohms 0.6 W. 10%   
470.000 Ohms 0.5 W. 10%   

560,000 Ohms 0.5 W. 10%   

820.000 Ohms 0.5 W. 10%   

1.0 Megohms 0.5 W. 10%   
1.2 Megohms 0.5 W. 10%   

2.2 Megohms 0.5 W. 10%   

4.7 Megohms 0.5 W. 20%   

R43 N-4028 C.8 Megohms 0.5 W. 20%   
1158 N-9016 820 Ohms 1.0 W. 10%   

R13, 1116 N-7793 3.300 Ohms 1.0 W. 10%   

R76 N-7406 5.600 Ohms 1.0 W. 10%   

1134. R37 N-7013 39.000 Ohms 1.0 W. 10.4   

1182, R83 N-9017 150,000 Ohms 1.0 W. 10%   

R86 N-8029 470.000 Ohms 1.0 W. 10%   

1149 N-9040 220 Ohms 2.0 W. 10%   

R63 N-7126 2,700 Ohms 2.0 W. 10%   
R113 N-8491 5,600 Ohms 2.0 W. 10%   

R28. R50 N-8942 Contrast & On-Off Vol. Variable   

N-9117 Contrast & Off Volume (Combination 
Modela Only) 

1152 N-8943 1.0 Megohms, Vertical Hold. Variable 

R87 N-8944 100.000 Ohms Brightness, Variable 

1154 N-8971 2.5 Megohms Vertical Height--Variable 

1159 N-8945 5.000 Ohms Vertical Linearity Var-
iable 

C18, C21. C19 

C72 

C20, C29 

C29 

C27, C74 

C69 

C30 

C31 

C43 

C26 

C37 

CAPACITORS 

N-7774 .004 MFD. Duel Ceramic 500 V. 

N-9047 .01 MFD. Dual Ceramic 500 V. 

N-9047 4.7 MMFD. Ceramic 500 V. 5% 

N-9048 10 MMFD. Ceramic 500 V. 10% 

N-9049 22 MMFD. Ceramic 500 V. 10% 

N-9052 43 MMFD. Ceramic 2000 V. 5% 

N-9050 47 MMFD. Ceramic 500 V. 10% 

N-9051 68 MMFD. Ceramic 500 V. 10%. 

N-9053 100 MMFD. Ceramic 500 V. 20% 

N-9055 220 MMFD. Ceramic 500 V. 10% 

N-9059 3.900 OMM). Ceramic 500 V. 20% 

C17, 22. 28. 32 17) 
C41. 42, 46. 47 N-6272 .005 M. Ceromie 500 V. (GMV) 
(774 } 

C33. C34 N-9062 .01 MFD. Ceramic 400 V. (GMV) 

C60 N-9054 220 MMFD. S:Iver Mica 500 V. 5% 

C61 N-9066 330 MMFD. Silver Mica 500 V. 5% 

C64 N-9057 560 MMFD. Mica 500 V. 5% 

C36 N-7780 560 MMFD. Mica 500 V. 1(Ki; 
C66 N-9058 1.000 MMFD. Mica 1000 V. 10%, 

C55, C56, C63 N-7783 1,100 MMFD. Mica 500 V. 10% 
C49 N-6893 4,700 MMFD. Mica 600 V. 10% 

C59 

C48 

C44 

C46, C58 

C26, C66, C68 

C51, C52. C71 

C24 

C67 

C62 

C57 

C73 

C40B. C40A 

C54A, C54B 

N-1344 

N-9046 

N-1376 

.01 MFD. Paper 400 V. 

.015 MIT/. Paper 600 V. 

.02 MFD. Paper 400 V. 

N-1315 .05 MFD. Paper 200 V. 

N-1351 .1 MFD. Paper 200 V. 

N-I623 .1 M11). Paper 400 V. 

N-1479 .25 MFD. Paper 200 V. 

N-2579 .25 MFD. Paper 400 V. 

N-9060 3,900 MMFD. Stab. Paper 600 V. 5% 

N-9061 4.700 MMFD. Stab. Paper 600 V. 10% 

N-8970 100 MFD. Electrolytic 200 V. 

N-8969 100-40 MFD. Electrolytic 400 V. 

N-8039 10-10 MFD. Electrolytic 450 V. 

C53A, C5313, 531/ N-8967 
C63C 

C39 

Ref. No. 

T3 

1.7. L6. L7 

L10 

L12 

T7 

L13 

LS 

L9 

LI1 

1.4 

L16 

'1'1 

TI 

T7 

T4 

T2 

1.11 

N-6912 

N-8041 

I10 MFD. Electrolytic 
80-40 M/1). Electrolytic 

100 MFD. Electrolytic 

400 V. 

200 V. 
50 V. 

16 MFD. Electrolytic 50 V. 

500 MMFD. High Volt. 20.000 V. 

CHOKES, COILS, TRANSFORMERS 

Part No. Description 

N-8928 Coil, Ratio detector includes 

N-8929 Coil, I. F. 

N-9011 Coil, 4.5 MC Sound Trop 

N-7746 Coil, Sound Take-off 

N-8930 Coil. Deflection Yoke 

N-8931 Coil. Horiz. Freq. Control 

N-8932 Coil, Video Peaking-Detector 

N-8933 Coil, Video Peaking-Amp. - 

Seriez Includes No. R-32 

N-8934 Coil, Video Peaking-Amp. 

Shunt Includes No. Ras 

N-732I Choke. R. F. 

N-9250 Choke Coil 

N-8935 Transformer. Power 

N-8936 Transformer. Horiz. Output 

N-8937 Transformer, Vertical Output 

N-9002 Transformer, Vertical Osc. 

N-8938 Audio Output Transformer 

Filter Choke (Port of N-8926 or N-9184 
See Miscellaneous) 

N-9092 Filter Choke 1('ombinot ion Modela Only) 

MISCELLANEOUS 

N-8926 Speaker, 8" E. M. (with Cable & Plug) 

N-9184 Speaker. 5" E. M. (with Cable & Plug; 

(Table Modela Only) 

N-9123 Speaker, 12^ P. M. ( Model 415, 416) 

N-9124 Speakm 6" P. M. ( Model 413, 4141 

N-8042 Multiple Resistor Capacitor Assembly 
(1165 & C50) 

N-9012 ION TRAP ( 17" MODELS ONLY) 

N-9268 ION TRAP (21" MODELS ONLY) 

N-8939 CENTERING MAGNET 

OSCILLOSCOPE PATTERNS 

6SN7GT PHASE SPLITTER 
PIN 2 
15,750 CYCLES 
25 VOLTS PP 

6AL5 HORIZ PHASE DET 
PIN 5 
ON STAYION IN SYNC 
II VOLTS PP 

6SN7GT VERT OSC. 
PIN 5 
60 CYCLES 
220 VOLTS PP 

JUNCT R768C62 
15,750 CYCLES 
35 VOLTS PP 

1050 

6SN7GT PHASE SPLITTER 
PIN 3 
15,750 CYCLES 
35 VOLTS PP 

6AL5 HORIZ PHASE DET 
PIN 7 
ON STATION IN SYNC 
8 VOLTS PP 

6S4 VERT. OUTPUT 
PIN 6 
60 CYCLES 
130 VOLTS PP 

6SN7GT HORIZ OSC 
PiN 1 
15,750 CYCLES 
40 VOLTS PP 

6AL5 HORIZ PHASE DET. 
PIN 182 
15,750 CYCLES 
II VOLTS PP 

(\„ 

JUNCT. C49 & R6 5A 
ON STATION 
OUT OF SYNC. 
60 CYCLES 
6 VOLTS PP 

6S4 VERT. OUTPUT 
PIN 9 

60 CYCLES 
1500 VOLTS PP 

6BQ6GT HORIZ.DRIVER 
PIN 5 
15750 CYCLES 
130 VOLTS PP 

©John F. Rider 
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SONORA TV PAGE 12-3 

TUNER ALIGNMENT 
PROCEDURE 

RF AMPLIFIER 
GRID TRIMMER 

CI 

1043 

613C5 6J6 
RF AMPLIFIER MIXER-OSC. 

MIXER 
GRID TRIMMER 

610 10 €  

/C9 

RF AMPLIFIER 
PLATE TRIMMER 

C 

IF COIL 
L3 

RF TEST POINT 

TUNER ADJUSTMENTS 

NOTE 6 

FINE TUNING 
ROTOR AT 
HALF ROTATION 

-TURRET TYPE TUNER 

10 I' 

NOTE 7 

CLEARANCE HOLE 
FOR OSC ADJ: 
ON ALL CHANNELS 

NOTE POSIT,ON OF 
FLAT WHEN SET 
FOR CHANNEL 7 

STEP NO. 
CONNECT SIGNAL 

GENERATOR TO 

SIGNAL GENERATOR 

FREQUENCY 

CONNECT SWEEP 

GENERATOR TO 

SWEEP GENERATOR 

FREQUENCY 

CONNECT OSCIL-

LOSCOPE TO REMARKS ADJUSTMENTS 

I. 

RF & MIXER 

ALIGNMENT 

Connect to piece of 

wire and wrap 

around 300 Ohm on-

tenna lead. 

205.25 MC 

(Picture Carrier).) 

209.75 MC 

(Sound Carrier.) 

Antenna lead of re- 

ceiver. ( Generator 

must terminate in 

300 ohms.) 

TO SWEEP TV 

CHANNEL 12. 

Through 10,000 Ohm 

resistor to test point 

(T) on tuner. 

Connect negative of 11/2 

volt battery to junction 

of R10 and R12 and pos- 

itive of battery to chassis 

ground. 

Check response curve of 

each channel without dis-

turbing trimmers, 

With tuner set to channel 12, adjust Mixer 

 Grid Trimmer (C9), RF Amplifier Plate Trim-

mer (C3), and RF Amplifier Grid Trimmer (Cl) 

to obtain response curve shown in Note 4. 

Response curve should have maximum ampli. 

tude with proper band width. 

2. 

RF & MIXER 

ALIGNMENT 

SAME AS 

ABOVE 

SAME AS 

ABOVE 

Correct sound and 

picture carrier for 

each channel. ( See 

listing on first page 

of booklet.) 

SAME AS 

ABOVE 

TO SWEEP 

PROPER TV 

CHANNEL. 

SAME AS 

ABOVE 

If satisfactory response is not obtained for 

some particular channel try replacing coils for 

that channel or repeat step 1 of tuner align. 

men* favoring weak channel without seriously 

affecting other channels. 

3. 

OSCILLATOR 

ALIGNMENT 

FOR 

INDIVIDUAL 

CHANNEL 

Correct sound and 

picture carrier for 

each channel. ( See 

listing on first page 

of booklet.) 

SAME AS 

ABOVE 

• 

I 

TO SWEEP 

PROPER TV 

CHANNEL. 

JUNCTION OF 

C25 and LB. 

All adjustments to oscil-

lator coils (T9) must be 

made with non-metallic 

alignment tool with 1/2 " 

blade. 

If slug "falls in" during 

adjustment, remove strip 

from tuner and raise slug 

retention spring. By tap. 

ping coil slightly, slug 

will return to a position 

retainable by spring. 

For fine oscillator adjustment of channel, set 

iuner to channel and adjust slug of oscillator 

coil (T9) through hole in face plate of tuner 

(See Note 7) to position markers in the exact 

position on the response curve indicated in 
Note 3 under I. F. alignment. 

REPEAT OSC. ALIGNMENT FOR EACH CHAN. 

NEL AFTER SETTING TUNER TO PROPER 

CHANNEL. 
, 

N-9196 

I. F. ALIGNMENT PROCEDURE 

STEP NO. 
CONNECT SIGNAL 

GENERATOR TO 

SIGNAL GENERATOR 

FREQUENCY MC 

CONNECT SWEEP 

GENERATOR TO 

SWEEP GENERATOR 

FREQUENCY 

CONNECT OSCIL-

LOSCOPE TO 
REMARKS 

ADJUSTMENTS 
(Use peak obtained when screw is farthest 

out of can or coil.) 

1. 

AUDIO IF 

ALIGNMENT 

2. 

PRELIMINARY 

VIDEO IF 

ALIGNMENT 

3. 

PRELIMINARY 

VIDEO IF 

ALIGNMENT 

Grid of Video Amp. 

(6AH6) Pin No. 1. 

Contrust control at 

maximum' 

Tube shield over 6)6. 

Disengage shield 

from clip to remove 

ground. 

Tube shield over 616. 

Disengage shield 

from clip to remove 

ground. 

Tube shield over 6J6. 
Disengage shield 
from clip to remove 
ground. 

Signal Generator as 

shown in Note 2. 

4.5 MC. No Modulo- 

tion. See Adjustments 

column. 

26.1 MC. 

No Modulation. 

24.0 MC. 

No Modulation. 

NOT USED NOT USED Connect Vacuum Tube 

Voltmeter and zero 

center Microammeter 

as shown in Note 1 

(50,000 ohm resistors 

shown in Note 1 must 

match within 596). 

Adjust L12 and T3 (Bottom) for maximum on 

Vacuum Tube Voltmeter. This adjustment 

should be made with Voltage on Vacuum Tube 

Voltmeter under 12 Volts. Adjust T3 (Top) for 

zero on Microommeter. If the receiver is receiv-
. 
mg a signal, the above adjustment can be 

made off a weak station keeping the reading 

on the Vacuum Tube Voltmeter under 12 Volts. 

NOT USED NOT USED Connect -4.5 V. Bat- 
tory to Junction of 
R20 and C24. 

Connect Vaccum Tube 
Voltmeter to A. G. C. 
point. Junction of 
R20 and R21. 

Adjust 1st and 4th I. F. coils ( 1.3 in Tuner and 

1.7) for maximum on Vacuum Tube Voltmeter. 

Adjust at approximately one volt. 

NOT USED NOT USED Connect -4.5 V. Bat- 
tory to Junction of 
R20 and C24. 

Connect Vaccum Tube 
Voltmeter to A. G. C. 
point. Junction of 
R20 and R21. 

Adjust 3rd I. F. coil (L6) for maximum on Vac-

uum Tube Voltmeter. Adjust at approximately 

one volt. 

4. 

5. 

FINAL VIDEO 

IF 

ALIGNMENT 

24.4 MC. 

No Modulation. 

NOT USED NOT USED 
SAME AS 

ABOVE 
Adjust 2nd I. F. coil (L5) for maximum on 

VTVM. Adjust at approximately one volt. 

26.4 and 23.7 MC. 

No Modulation. See 

Note 3. 

Tube shield over 6J6. 

Disengage shield 

from clip to remove 

ground. 

24.3 Center Frequen- 

cy and at least 6 MC 

wide, 

Junction of R21 and 

L8. 

With signal generator set at 26.4 MC adjust 

1st and 4th I. F. coils to give correct marker 

position as shown in Note 3. Set signal genet-

ator at 23.7 MC and adjust 2nd and 3rd I. F. 

coils for pattern shown in Note 3. 

A slight readjustment of 1st and 2nd coils may 

be necessary. 

NOTE 1 

TO JUNCTION TO JUNCTION 
OF R3111 FI•0 OF C39PR41 

ZERO CENTER 
MICRO-
AMMETER 

TO SWEEP 

GENERATOR 

SEVERAL TURNS 
AROUND LEAD 

1048 

NOTE 2 

TO SIGNAL 
GENERATOR 

TUBE SHIELD 
OVER 6J6 

(SHIELD 
UNGROUNDED) 

103S 

NOTE 3 

OvERACL. IF RESPONSE Eve« 

PIX 

NOTE 4 

SOUND 

1047 

PIS AND AUDIO MARKERS 

NOTE 5 

DC PROBE 22., 

2206 

M
O
D
E
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S
 4
13

, 
41

4,
 4
15

, 
41

6,
 4
21

, 
42

2,
 4
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 4
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, 
42
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 4
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 4
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, 
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Service Instructions for Radio and Phonograph of Models 

413 Mahogany 21" Combination, Consolette 
414 Blonde 21" Combination, Consolette 
415 Mahogany 21" Combination, Console 
416 Blonde 21" Combination, Console 

These combination models have a 5 tube Radio ( plus selenium rectifier), and a three speed automatic record changer. 

POWER SUPPLY: This receiver is designed to operate on an alternating current supply ( AC) ranging from 110 
to 120 volts, 60 cycles. 

DESCRIPTION OF COMBINATION CONNECTIONS FOR OPERATION 

The television and radio receiver both operate off the same speaker. The television Off-Volume control switch ( S3) 
and radio Off-Volume control switch ( S2) both incorporate a double pole single throw switch. When television re-
ceiver is turned on the secondary of the audio output transformer in the television chassis is connected across the 
voice coil of the speaker. The radio receiver has a separate output transformer and the secondary connects across 
voice coil of speaker when turned on. For proper operation the television and radio receiver should not be turned 
on at the same time. The phono motor operates on power received from the radio chassis and is turned on by 
turning speed selector to speed indicated on record to be played and depressing start-reject button. Motor is 
turned off automatically when last record has played. Sound for phono is amplified through the audio section of 
radio, when Radio-Phono/switch ( Si) on radio chassis is turned to phono. 

For servicing radio chassis when out of cabinet, (AC) source must be connected to the two prongs ( CC) of male 
socket when removed from television chassis. The two leads with pin jacks can be connected directly across speaker. 

For Servicing television chassis when out of cabinet ( AC) source is applied to interlock socket. Speaker voice coil 
may be connected directly to two prongs ( EE) of female socket on television chassis. 

I2AU6 l2BA6 
CONvCRIER I &up 
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12AV6 
DIODE - AUDIO 

ALL CONOCNSCR5 ARE SHOWN IN LTD 
UT.LCS3 07000011E INDKATto 

SP),R JAC'S 

SOCS 
OUTPUT 

SI SWITCH IN RACRO-PHONO CHASSIS 

Si SWITCH ON 001.014E CONTROL IN 
HAWOPTIONO CHASSIS 

53 SINT. ON 'Mt.( CONTROL IN 

IILCVISION CHASSIS 

xxnEl Iv III ottoce 

VOLTS AC 

00 CYCLES 

AUDIO OUTPUT 
TRANS...SCR 
MCONDART 

HI Tv CHASSIS 

MODELS 413 414f 415 416, 421 422, 423, 424, 425, 426, 427 428, 429, 445 

ALIGNMENT PROCEDURE 

The signal source must be an accu-
rately calibrated signal generator 
capable of supplying 455 Kc and up 
to 1620 Kc signals modulated 30% 
with a 400-cycle audio signal. 

Volume control at maximum for all 
adjustments. 

Align for maximum output. Reduce 

input as needed to keep output near 

0.4 volts. 

Loop antenna should be connected 

to receiver and in its proper position 

when making the adjustments. 

SIGNAL GENERATOR 

TUNER 

SETTING 

ADUST FOR 

MAXIMUM OUTPUT 
FREQUENCY 

COUPLING 

CAPACIOR 

CONNECTION 

TO RADIO 

GROUND 

CONNECTION 

435 Kc .05 Mfd. 
Rear stator plates of 

tuning condenser. 

B Minus 

Buss Lead 

Any point near center 

where no interfering sig-

nal is received. 

Slugs at top and bottom 

of 2nd I. F. (T2) and 

then both slugs of 1st 

I. F. (Ti). 

1620 Kc .05 Mfd. 
Rear stator plates of 

tuning condenser. 

8 Minus 

Buss Lead 

Fully 

Open 

Oscillator trimmer of 

Gang. (C5). 

1400 Kc 
Lay Generator lead 

near back of cabinet. 

B Minus 

Buss Lead 

Tune in signal from 

generator. 

Antenna trimmer of 

Gang. (C2). 

NOTE IN T [LEVIS.. SCISMATIC SPEAKER FOCI.° 
COIL CIA IS RCPLACED BY FILTER CHOI, 

II 1.0,2 AND ALLOYED FROM SOCRC1 
TCRIAINAL (CC) TtR.IPIALS ICC) 01 

SOCHLT NOW CAHOT 033V A C LINE 

Ref. No. 

Re 

R13 

RI5 

R14 

R2, R9 

R6 

RESISTORS 

Part No. Description 

N-6485 

N-4068 

N-4066 

N-4228 

N-4063 

N-4230 

N-1262 

N-4062 

N-4028 

N-5631 

N-4023 

N-4026 

N-4027 

N-9077 

N-907$ 

68 Ohm 

180 Ohm 

470 Ohm 

680 Ohm 

47K Ohm 

330K Ohm 

PARTS LIST- RADIO CHASSIS 

.5 W. 10% 

.5 W. 10% 

.5 W. 20% 

.5 W. 10% 

.5 W. 20% 

.5 W. 20% 

Megohm .5 W. 20% 

3.3 Megohm .5 W. 20% 

6.8 Megi.ehm .6 W. 20% 

22 Ohm 

92 Ohm 

220K Ohm 

470K Ohm 

1.0 W. 10% 

2.0 W. 10% 

.6 W. 20% 

.5 W. 20% 

Volume C,ontrol Off-On .5 Megohm 

Tone Control 1 Megohm 

CIO 

C12 

CIL CI4 

C6, C20 

C9. C7. Cs, C9 

C21 

C11 

•C15 

•C16 

CAPACITORS 

Ref. No. Part No. Description 

Cl. C4 N-8784 Gang Tuning Condenser 

C2, CO Trimmers on Gang Condenser 

Cl? N-9082 Electrolytic ( 10 MP». -150 V.) 

C18. C19 N-9080 Electrolytic (40 MFD. -160 V.) 

(80 MFD. --150 V.) 

N-9055 Ceramic 220 MMFD. 10% 

N-6015 Ceramic 100 MMFD. 600 V. 20% 

N-4894 Paper .006 MFD. 600 V. 20% 

N-I344 Paper .01 MFD. 400 V. 20% 

N-1345 Paper .05 MFD. 200 V. 20% 

N-1346 Paper .05 MFD. 400 V. 20% 

N-8092 Paper .08 MFD. 200 V. 20% 

N-6488 Ceramic 250 MMFD. 500 V. 

N-4894 Paper .006 MP». 600 V. 

• Part of Couplate N-92I5 

LI 

L2 

T1. T2 

T3 

COILS AND TRANSFORMERS 

N-8769 

N-8571 

N-798I 

N-9085 

N-9112 

Loop Antenna 

Oscillator Coil 

I. F. Transformers 

Output transformer 

Record Changer 
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ANTENNA 
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7 
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2 
RI 

15 n 

lO L _J 11 

R 2 

47 K 

C 2 
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H •  

3-8 

4 

C 6 

f600 

er --
c 31 oot  
.5-3MIL 1 

1 
1 

• R 3 2.211 I 

5: 

C12 1000 
3 

C4 ISO 

CS 114 
1 K 

9 

C 7 

ALL RESISTANCE VALUES IN OHMS 

K 1.000 m.1000.000 

ALL CAPACITY VALUES LESS THAN I 
ARE IN MFO.AHDALLVALUES ABOVE I 
ARE IN ismFD UNLESS OTHERWISE NOTED. 

V2 

!We 
OSC L MIXER 

120 
RS .5- 3 

4.7 n 

C 9 

R F TEST 

POINT R 6 

220 K 

3 

4 "i•T I 

R 7 

',le 10K 

C 10 

ez, 

6441 FINE 

TUNING 

LIS 

R 8 

1511 

C13 

o 
L 

R 9 

6e K 

e l .0 1 6 

MI000 

• 
L 2 

CHOKE 

V 3 V 4 

6CB6 6CB6 
IF IF 

â 11_ 4 04H 

C 17 

 II  

R 12 

K 

5 .100V 

6 . 100V 

2 4 Sv 

C 184 

1004 

11 

47 

• --•• 

C1813 

.004 

L 5 

R 13 

3.3 K 

1114 
36K 

005 1 

7 

R 10 

 4/11.0.4,  
K 

5 + 100v 

C 218 

004 

6 + 100v 

3 

I 

2 4 SV 

RIS 
47 

C 2 A 

4 

19 16 

3316 

V 

6C136 
IF 

.q28v 

L 6 

CIS 
imm 

1000 

7 

SWITCH ON 

VOLUME CONTROL 

11 92 

2 ,0K 

C 72A 

01 

V 18 

6 3VACS u 4 G 
REC 

285AC 285AC 

5V 

AC. 

INTERLOCK UN 

CABINET BACK 

1175 VOLTS 

  A.0 LINE 

C 726 
01 V 12e v 18 

078 6Y6G 
AUDIO AMP AUDIO OUTPUT 

C • 4 
(TRIODE SECTION) 

7268v +271: 

90 
OHM 

FIELD 

14 AMP 

FUSE 

C•2 - 8v 

oos 
R 43 6 

6.8M 

+85V C 43 02 

100 

7 R•• 
220K 

R 45 

R 47 4247v 
15 K 3 

•257V 

+121v 5 
R 46 

100K 

C 4 S I D 

8173 

220K 05 

R48 

180 K 

.133V 

C 48 

a  
OIS 

• 

T 2 

100 Cs7 
MED 1614 

005 

C48 V 

Moos ; 49 

C 40A C•013 

1.40 NED 7100 MED. 

VOLUME 

CONTROL 
S so 

5 
7 

6 • I28v 

2 1 sv 

C1915 

II 1116 
004 150 

C 94 

004 

R 19 

560 

tN64 L 

VIDEO DETECTOR 48 t4N c 25 

C20 123 let.04 

4 7 MO 

C 22 

1005 
T:1:r 

c 49 11654 

14 

VIDA 

•p3S1.17G7 
VERT 05C 

-56v 4 

R SI 

12M 

R6513 R6SC 

0047 1 8 21‘ $216 2211 
I 
1 C 504 CSOB CSOC 

I loos i 100$ 7002 

1 -TT * 
L. 

5 +190V 

C 51 

  _J 

V13 

634 
VERT OUTPUT TS 

6 C52 I 

VERTICAL 

140L 0 
CONTROL 

R 53 
39011 

19 55 
27K 

4 5 
R 56 
2.2M 

•460v 
1800v 19-R 

•26v 

2 

1162 
56 

RS8 
C 53C 820 

=•• 
100mFD 

854 
2.5m 
VERTICAL 

HEIGHT 

CONTROL 

I RS9 

RS? VERTICAL 

1 SK LINEARITY 
CONTROL 

5K 

R80 

"17 

C 54A 

10 UFO 

S8K 

R 20 R 

820K 88K 

C 24 

251 A 22 

-7 220K 

v 6 

6 AH6 
VIDEO AMP 

• 9v 
2 

R25 
471R 

va 

64U6 
SYNC SEP 

3 

H 

•347 

ov 

R 26 

5601( 

34v 

R 32 

56K 

5 190 v OL (55:0 

6 • 11135v5 LP:3 

4 3 

a 27 

47 

9v 

C 534 

7.1.0 mFD 
7 

C 29 

 II  
47 

C 74 

22 

L it R 35 
222 5 6 K 
4111 

A 31 

R 28 10K 
R 34 

2 SK 
CONTRAST 

C28 39 K 
CONTROL 

4 

6.'005 
34v C 76 R 30 
R23 824 

1 --11 5K 47n * 
22(17-9-e= "‘1 

C27 
R 29 7 

22 —AA/W.0-- 
7 560K 

R33 

S 8K 

12 C 30 

47 

R 36 

150K 

31 

68 

44D 

L.. 

IC 538 

160 MFD 

SPKR 

ur.º..1 
L 14 

HUM B C 

V7 

64U6 
SOUND DRIVER 

+133V 

•255y 

5 + 133V 

• 255v 

6 C 32 

7 

D •I33v 

005 

a 37 

39 K 

C 33 

OI T 

R 38 

R 39 

- -I 390 

C35I 
-4v 

120 1 

IC 36 

R 40 III 

1516 C.37 
C 36 1560 1.0039 

-e-

 J - 4v 3 2 .9v 

V 12 A 

678 
RATIO DETECTOR 

(DIODE SE , TION) 

R 42 
330 

C39 R 4i 
1211 
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1.8K 

55 1°°"  
R67 V1019 
41711 
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2.7K 

.11404 13 

10 

I6SN7G7 
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I .34V 

R88 

39K 
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11 001 

v 9 

64L5 
b401112 PHASE DEI 

2 

* R73 5 
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too K 

C 57 

0347 

884 10K R69 126 R 70 ‘00. 
100K 

R 7 

V II 
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Hog FREQ CONTRO_ 

76 1=1IM L 13 

00 

5 6 K C 62 

C 60 C 61  I 

• I^ 0039 

R 74 = 220 330 

"WAN,-- :220V 5 12:78v 
470K 

C 59 4 1 

R72 

47 M 

01 

C 58 

05 
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•75v 

-17 v 

%R 77 

11011 

R78 
82K 

C 64 

560 

R 79 

8 2K 39011 

V 14 

BQ6G1 
HORIZ DRIVER 

-30v 
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Ó011 100 
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4KV P-P 
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2 
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150K 
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001 
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65 
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o 
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SpadOn CRESTWOOD 

MODEL 5384 MAHOGANY VENEER 
?I INCH TELEVISION CONSOLE 

SpadOn COURTNEY 

MODEL 5388 LIMED OAK 
21 INCH TELEVISION CONSOLE 

Spal{011 cARRiNGToN 

MODEL 5382 MAHOGANY VENEER 
MODEL 5383 GOLDEN WHEAT 
21 INCH TELEVISION CONSOLE 

Spadon CAMBRIDGE 

MODEL 5390 MAHOGANY VENEER 
MODEL 5391 GOLDEN WHEAT 
21 INCH TELEVISION CONSOLE 

CHASSIS DESCRIPTION AND SP E CIFIC ATIONF 

CHASSIS DESCRIPTION 

Chassis type 25D213 with a self-contained power supply, contains twenty-five 
tubes and two Selenium Rectifiers, full range tone control and is equipped with 
the Sparton Ultra-tuner for superior long range reception. 
Models 5390 & 5391 are Television-Radio Phonograph combinations using the 
6L3 radio chassis and VM950 record player 

1. 

Power Supply 

Power Consumption  

Audio Power Output  

Tuning Range 

ELECTRICAL SPECIFICATIONS 

 105-125 Volts AC 60 Cycle only 

230 Watts 

Maximum Undistorted 2.5 Watts 

T V Channels 2 thru 13 

Antenna Input Impedance 300 Ohms Balanced 

Intermediate Frequencies Picture 26.25 Mc. 

Intercarrier Sound System 4  5 Mc. 

Voice Coil Impedance 3.2 Ohms at 400 Cycles 

VOLTAGE TEST SPECIFICATIONS 

Line Voltage = 117 Volts A.C. 

2. Channel Switch Position = Channel #2. 

3. Brightness Control Position = Maximum Brilliance on Picture Tube. 

Spark GILMORE 

MODEL 5342 MAHOGANY VENEER 
MODEL 5343 GOLDEN WHEAT 
21 INCH 7 ELEVIS ION TABLE MODEL 

OFF- ON- VOLUME 

lope 
4. qontrast Control Position = Maximum ( Clockwise). 

5. Horizontal and Vertical Hold Control Positions = Set correct position to 
lock in picture. 

6. Horizontal width control position = Set for Maximum 

7. 

CHANNEL 

SELECTOR 

Vertical size and Linearity Control Position m 
linearity. 

FINE TUNING 

Set for normal size & Best 

8. Focus Control Position = Properly focused. 

9. Volume Control Position us Maximum Counter-Clockwise. 

10. Tone Control Position = Maximum Counter-Clockwise. 

11. Instrument ( Meter) used = (V.T.V.M.) Vacuum Tube Volt Meter. 

12. No iignal input applied to set. 

13. Unless otherwise designated all voltages measured in respect to Chassis Ground. 

NOTE: The points indicated by the letters A,B,C,D,E,F & G are the alignment test 
points referred to in the following alignment procedure. 
These points indicate the terminals for attaching test equipment and are 
shown in Figure 2. 
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CHASSIS _25D213 
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6.3A.0 4500C 
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6 3A C 
140 

6CB6 
O 

61A C .55 
130 

140 140.4 
.8 

6 BA 6 

40 8.3A C f ' - 7A(jeo 

18 uto vu 
63AC 

0 

-1 

6BA6 125 
-.1 - 1  

110 

125 
0 3" C 

13 140 

6A L5 

6BK7 
'ee (É) 

POINT .E1* ON 
TOP OF TUNER 
5E6 FIG. 3 

6J6 

R.F. TUNER 

- 

63 
A 

V14 
00 _.05 

6 AT 6 

14 

140 

NC 

o 

83 

14 1 
450 

60 

360 82 110 
o 

113.IAC 
73 

I 2 AU-725 

V24 

65N 701 
95 140 

322 

140 

105 
-30 

322 

V23 
6 BQ 60 

0 -11.5 

NC 

V22 
6 BQ6 G 

NC Am.c 

V20 V21 

6W4G T 6W4 G T 
470 NC 470 NC 

470 NC 470 NC 

470 NC 

330 450 330'- NC 

• 150 
VU 

C125 65N7GT 
27 170 6.3^.0 -30 

O 315 .5 
0 

470 NC. 470 

o 

-27 

250 

VOLTAGE CHART AND ALIGNMENT TEST POINTS 

FIG. 2 

FRONT 

330 

-10 

50 

o 

6AL5 

A150 

R130 

-1.9 

o 

654 
6.3^ C 
N 

24 
NC 

00 

o 

NC 
NC 

I.5 

NC 

=1. O 

me 
o- m 

VIS 
6V 6 GT 

NC 

(A) Pin #5 of V2 ( 6J6) Osc. & Mixer Tube. 
Apply signals here for spot I.F. Alignment or I.F. Sweep. 

(B) Apply minus 3 volts through 220K Ohms to test terminal, located between the 
tubes on top of R.F. Tuner ( See Fig. 3, suggested input adapter Fig. 5) 

(C) Diode Load Resistor 
Read D.C. output here for spot I.F. Alignment. 
Connect scope here for visual I.F. Alignment. 
Apply 4.5 Mc. here for sound I.F. Trap Alignment. 

(D) Cathode of Picture Tube 
Read A.C. output here for overall sensitivity. 
Read 4.5 Mc. output here for aligning 4.5 Mc. Trap. 

(E) Ratio Detector Output 
Read D.C. here for alignment of sound take-off trap, inter-stage sound I.F. 
trans. and primary of ratio det. trans. 

6V6GT 
Veda Ami> 

I B3 GT 
H V. RECT. 

6BQ6GT 
MORIZ. OUTPUT 

HORIZ. OUTPUT 

6W4GT 
DAMPER 

6BQ6GT 
mOrmi OUTPUT 

6W4GT 
DAMPER 

V ERÇ" %(/Pur PH:ASE'/A1-er 65N7GT 
VERT 03C_ & 

SYNC PHASE SPLITTER 

V24 

65N7OT 
HOR12 03C 

e 

0 L-21 
4.5 MC TRAP 

8 !'»c", e 1-1Pp 
J-
(®  L- 29 

FILTER CHOPE 
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SYNC STRIPPER 

& mde 

o 

T-S 
VERT OUTPUT TRANS. 

e 

T-7 
POWER TRANS. 

L- 17 

0 

SOUND TAKE-OFF TRAP 
4.5 MC 

7-1 

SEC. 

6AU8 
1ST SOUND 
I.F. AMP 

MUR- STAGE 
SOUND I^. 
4.5mC. 

6AU8 
2ND SOUND 
I.F AMP 

T-2 
RATIO OCT. 

(D 

PRI. 
4.5 MC. 

se,e 
o 
6AT6 
AUDIO AMP 

FIG. 3 

CHASSIS DIAGRAM (TOP VIEW) 

TRIMMER AND SLUG LOCATIONS 

6AL 5 

(i) 
PIS SET 

6CB6 
4TH PIS. 
I F. Ami» 

6BA6 
3RD PIX. 
IF. AMP. 

6BA6 
2ND PMI. 

F. AMR 

6CB6 
ST PIS 
If AMP 

L-10 
21.75 MC. 
SOUND TRA 

L-14 

.4TH PIS. LP 
260 MC. 

L-I3 
•3 Pu( ci 
23 25 14C 

L- I2 
0 2 PIS. 1.F 
24.25 MC. 

(ip 
L-1 I 
• Pm IF 
25.25 he 

L-9 
27.75 MC. 
ADJ CHANYEL 
SOUND TRAP  

R.F. TUNER 

L-8 
25IK 

6BK7 VI 
R F Amy 

.4e 6J68 
03C & M,xER 

® 

(F) Ratio Detector Balanced Output 
Read D.C. here for alignment of secondary of ratio det. trans. 

(G) A.G.C. Line 
Apply 4.5 volts bias here for visual check of I.F. or overall with oscilloscope. 

B. R. F. Frequencies 
Channel No. Picture Carrier 

2 55.25 Mc. 
3 61.25 Mc. 
4 67.25 Mc. 
5 77.25 Mc. 
6 83.25 Mc. 
7 175.25 Mc. 
8 181.25 Mc. 
9 187.25 Mc. 
10 193.25 Mc. 
11 199.25 Mc. 
12 205.25 Mc. 
13 211.25 Me. 

Sound Carrier 

59.75 Mc. 
65.75 Mc. 
71 75 Mc. 
81.75 Mc. 
87.75 Mc. 

179.75 Mc. 
185.75 Mc. 
191.75 Mc. 
197.75 Mc. 
203.75 Mc. 
209.75 Mc. 
215.75 Mc. 
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ALIGNMENT EQUIPMENT AND TEST SET UP 

THIRD: A CATHODE-RAY OSCILLOSCOPE of good quality that has a fairly wide band 

vertical amplifier and a low capacity input probe. 

FOURTH: AN ELECTRONIC VOLTMETER with ranges to read IV. DC, 10V. DC and 

7V. AC at 400 cycles and 4.5 Mc. 

FIFTH: A CRYSTAL CALIBRATOR that can be used for checks on the accuracy of the 

output frequencies of the R.F. signal generator. 

GENERAL INSTRUCTIONS: Practically all servicing with the exception of some tube 
replacement will require removal of the receiver chassis from the cabinet. 
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c ,M0 PEAKING 
L- I6 6AL•D L-18 

R F CHOKE 
cf=13 

0 
. 4 
L- I4 

F 
26 o uC 
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FIG. 4 

CHASSIS DIAGRAM (BOTTOM VIEW) 
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6V6GT 

R68A 

R68B 

SWITCH 
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TEST EQUIPMENT. In order to align and service Sparton television receivers properly 
the following test equipment should be available: 

FIRST: AN R.F. SWEEP GENERATOR or reliable quality that performs the following 

functions: 
A. Provides sweep outputs in the following frequency ranges: 

19 to 30 Mc. 10 Mc. sweep width 
40 to 90 Mc. 10 Mc. sweep width 

170 to 225 Mc. 10 Mc. sweep width 
• 

B. Provides an output signal that can be varied by means of an attenuator 
up to a maximum of at least . 1 volt. 

SECONJ: AN R.F. SIGNAL GENERATOR That will provide an adjustable output signal up to 

a maximum of at least . 1 volt on the following fixed frequencies: 

A. I.F. Frequencies 
21.75 Mc. 
22.5 Mc. 
25 25 Mc. 
24 25 Mc. 
23.25 Mc. 
26.0 Mc. 
26.25 Mc. 
4.5 Mc. 
27.75 Mc. 

Sound Trap 
1st Video I.F. Coil 
2nd Video I.F. Coil 
3rd Video I.F. Coil 
4th Video I.F. Coil 
5th Video I.F. Coil 
Picture I.F. Carrier 
Sound I.F. & Traps 
Adjacent Channel Sound Trap 

A convénient arrangement that makes both the top and bottom of the chassis accessible 
for alignment and servicing can be realized by orienting the receiver chassis in such 
a manner that it rests on its side and on the horizontal output shield can. 

ALIGNMENT REQUIREMENTS: Under normal conditions complete receiver realignment will 
seldom be necessary in the field. However, a detailed description of the overall 
alignment procedure is included to provide all necessary information if it should be 
required. 

In general it is not recommended that the R.F. and the converter circuits of the 
R.F. tuner be realigned by the service engineer unless absolutely necessary. In cases 
where tuner components have been damaged or where complete realignment is indicated, 
the R.F. tuner assembly should be removed from the chassis and sent back to the 
factory in exchange for a new unit which will be shipped complete with tubes. 

When the new R.F. unit is assembled to the chassis it will be necessary in all 
cases to realign L6 which is located on the tuner chassis. Normally this is the 
only adjustment that will be required with tuner change but a check on overall receiver 
alignment and sensitivity should be made for the sake of certainty and assured 
customer satisfaction. 

EFFECTS OF TUBE REPLACEMENT ON THE ALIGNMENT OF R.F. TUNER CIRCUITS: The alignment of 

the R.F. and converter circuits of the R.F. tuner is critical and may be affected by 
a tube change. In cases where these tubes ( 6BK7 or 6J6) are replaced, it will be 
necessary for the service engineer to check for satisfactory receiver operation. If 
realignment is indicated it can usually be avoided by selection cf replacement tubes 
until correct receiver operation is realized. 

ORDER OF ALIGNMENT: When complete receiver realignment is indicated it should be 
performed- in the following order: 

1. Sound Traps 
2. Picture I.F. 
3. Sound I F. and 4.5 Mc. Trap 
4. Ratio Detector Transformer 
5. Retouch Picture I.F. 
6. Sound and Picture I.F. Sensitivity Check 
7. R.F. and Converter Circuits ( not recommended) 
8. Overall Sensitivity Check 

PRELIMINARY ADJUSTMENTS: Before alignment the receiver controls should be adjusted to 

the approximated operation positions specified in the table below. The controls should 
remain in these positions for all checks unless otherwise specified. 
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Contre st Control - 
Erigtcness Control 

Focus Control 
Vertical Hold 
Vertical Linearity - 
Vertical Size 
Horizontal Hold 
Horizontal Size 

to maximum clockwise 
to position where raster is visible or 
the kinescope 
to position where focus is obtained 
to center position 
to center position 
adjusted to give normal raster height 
to center position 
adjusted to give normal raster width 

TEST EQUIPMENT SET UP: A certain amount of experimentation must be employed to secure 
a stable test set up before alignment or service of the receiver is attempted. It is 
recommended that the top of the test bench be covered with a sheet of aluminum to 
insure good grounds between the various pieces of test equipment and the receiver 
chassis. In general all test signal input leads should be kept away from output leads 
as much as possible. 

SOUND TRAP ALIGNMENT: FIRST, Connect the R.F. Signal generator to the grid of V-2 
by means dr the n-n -Input adapter as shown in Figure 5. 

R. F. Generator 50_n- Coax. _ 500 UMF 

Output 50_n_ 

  To grid of V2 
Point ( A) Fig. 2 

  P-

+ To chassis ground 

 I-

220 K 

Figure 5 I.F. Input Adapter 

SECOND: Set the R.F. tuner to channel #13. 

3 volt bias 
battery 

THIRD: Connect a 4.5 volt bias battery between the A.G.C. buss(Point G.Fig.2) and 
CS-97-i-irs ground so that the voltage on the A.G.C. buss is -4.5 volts in respect to 
the chassis. Remove AGC tube 6AU6 V. 

FOURTH: Connect the electronic voltmeter across the picture detector load resistor 
R41, Point C, Fig. 2 and set the voltmeter on the low D.C. volt scale. 

FIFTH: Set the R.F. signal generator to the frequency shown below and tune the 
specified adjustment for minimum indication on the voltmeter. It is 
advisable to check the output of the generator with the crystal calibrator 
to make certain that it is exactly on frequency. 

27.75 Mc. L9 ( Top of chassis Fig. 3) 
21.75 Mc. L10(Top of chassis as shown in 

Figure 3). 

PICTURE I.F. ALIGNMENT: FIRST: Connect the R.F. Signal generator, voltmeter and 
nas battery to the receiver as described in steps 1,2,3 and 4 of the sound trap 
alignment instructions. 

SECOND: Set the signal generator to each of the following frequencies and peak the 
specified adjustments for maximum indication of the voltmeter. 

22.5 Mc. L6 
25.25 Mc. L11 
24.25 Mc. L12 
23.25 Mc. L13 
26.0 Mc. L14 

(Top of tuner as shown in Fig. 3) 
(Top of chassis as shown in Fig. 3) 
(Top of chassis as shown in Fig. 3) 
(Top of chassis as shown in Fig. 3) 
(Top of chassis as shown in Fig. 3) 

SOUND I.F. ALIGNMENT FIRST: Connect the R.F. signal generator to Point C Fig. 2. 

SECOND: Set the signal generator accurately to 4.5 Mc. This is very important 
Fe7iiiiki the picture and sound carriers sent out from the television stations are 
exactly 4.5 Mc. apart. 

THIRD: Connect the electronic voltmeter across R69 from Point E to ground as 
shown in Fig. 2. 
Set the voltmeter on the 10 volt scale. 

FOURTH: Peak the following coils for maximum reading on the voltmeter. 

L17 Top of chassis as shown in Fig. 3. 
Tl Top of chassis as shown in Fig. 3 and 

bottom of chassis as shown in Fig. 4. 
T2 ( Fri. Ratio Pet) Top of chassis as shown in Fig. 3. 

RATIO DETECTOR TRANSFORYb ALIGNMENT: FIRST: Connect the R.F. signal generator 
to the receiver as described ln Step 1 of the sound I.F. alignment instructions. 

SECOND: Connect the electronic voltmeter from Point F, Fig. 2 to ground. 
Set the voltmeter on the lowest DC scale. 

THIRD: Set the signal generator output to 4.5 Mc. Adjust the secondary of T2 
(Bottom view of chassis as shown in Fig. 4) Notice that it is possible to 
produce a positive or negative voltage indication on the meter by varying this 
adjustmen . As the voltage swings from positive to negative, adjust T2 for 
zero outp_, as indicated by the voltmeter. This point is called zero ratio 
detector output and indicates correct alignment of T2 transformer. 
If the secondary of T2 is found to be war out of alignment it will be 
necessary to re-peak the primary as described in the preceeding section on 
sound I.F. alignment. 

4.5 MC. TRAP ALIGNMENT FIRST: Connect the R.F. signal generator as described 
in Step 1 of the sound I.F. alignment. 

SECOND: Connect the electronic voltmeter from the cathode of the picture tube 
td ground ( Point D Fig. 2) 
The voltmeter must be capable of giving a reading at 4.5 Mc. at approximately 
1 to 2 volts. 

THIRD; l'eak L21(Top of chassis as shown in Fig. 3) for minimum output 
Ur-i- P -voltmeter. 

PICTURE I.F. TOUCH UP: Connect the R.F. sweep generator output to the grid of 
17-7T—-yFIîiFF-FT-EFF-TTF. input adapter shown in Figure 5. 

SECOND: Apply bias to A.O.C. line as described in Step 3 of sound trap aligiiment. 
Set R.F. selector to channel #13. 

THIRD: Connect the oscilloscope across the picture detector load resistor R41 
(Point C Fig. 2) by means of the shielded cable and the filter system shown in 
Figure 6. 

Vert. 

, Shielded Cable 
I ' 
I 

-- 

Oscilloscope 47E 
 NVV\i  To junction of 

a41 and L-19 
50 uuf 

Fig. 6 FILTER SYSTEM FOR SCOPE CONNECTION 
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CABI NET WIRING DIAGRAM 

FOURTH: Set the R.F. sweep generator so that it sweeps from approximately 20 to 30 Mr. 

FIFTH: Adjust the oscilloscope so that the swept I.F. response is visible on the 
cathode-ray tube screen. 

SIXTH: Loosely couple the output of the R.F. signal generator to the grid of V-2 
so that marker signals of proper frequency can be mixed in with the R.F. 
sweep signal. 

SEVENTH: Observe the band width, relative position of the picture carrier, and flatness 
of the overall I.F. response curve. If necessary slightly vary the tuning of 
the picture I.F. coils L6, Lll, L12, L13, L14 until the picture I.F. 
responseshown in Figure 7 is obtained. The solid curve in Fig. 7 depicts 
the ideal I.F. response while the dotted curves show permissable variations. 

FIGURE 7 IDEAL I.F. RESPONSE WITH PERMISSABLE VARIATIONS 

The picture I.F. carrier should appear approximately half way down the I.F. response 
curve as shown in Figure 7. Variation in the pix carrier position should not exceed 
É 10% from the half way point. 

PICTURE I.F. SENSITIVITY CHECK: Connect the R.F. signal generator to the 
receiver as specified in Steps 1 and 2 of the sound trap alignment instructions. ( When 
making sensitivity checks no bias battery is connected to the A.G.C. buss). 

SECOND:  Connect the electronic voltmeter across the picture detector load resistor 
R41 Point C, Fig. 2 and set the meter on the low D.C. volts scale. 

THIRD: Set the generator output frequency at approximately 23 Mc. Adjust the 
generator output until the voltmeter reads approximately 1.0 volt. Record 
the R.F. signal input in microvolts. Repeat the procedure with the generator 
output frequency set at 24.2 and 25.4 Mc. In all cases the I.F. input 
voltage should be 100 Microvolts or less. The sensitivity at the I.F. 
Picture carrier 26.25 Mc. should be approximately half of the I.F.sensitivity 
between 24.2 Mc(Maximum of 100 microvolts.) 
If the generator output is not calibrated in microvolts, comparative sensitiv-
ity measurements can be made by using another receiver that is known to be 
in good operating condition as a standard. This applies to all sensitivity 
measurements and good results can be obtained if sufficient care is used. 

R.F. TUNER ( S.W. CO. PART NO. PD93158-l)  

This Sparton chassis is equipped with a Standard Coil R.F. 
tuner. With exception to L-6 slug ( 22.5 Mc.) as shown 
in Fig. 3, field alignment for this tuner has been purposely 
omitted from the alignment procedure. Factory experience 
dictates that this unit can not be properly aligned in the 
field as special test equipment is required. fherefore any R.F. 
tuner adjustment in the field should be held to a minimum. 

Field Alignment for Standard Coil Tuners has appeared in some set 
manufacturers service manuals; it is not recommended by our 
Engineering Department. 
After receiver analysis proves the R.F. Tuner to be defective, and 
in need of realignment, the complete tuner assembly ( With tubes) 
should be returned to Our Factory Service Department for repair or 
replacement. 
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DESCRIPTION PART NO. 

¡CUA SI le1; __..... CONDENSER P840415 
CENIT  
Cd NIMF CERAMIC DISK PA4347 - 1 
CS 110 MIFF CERAMIC C[301.1 - 111« 
CO .01 MID DISK PA4334 - 2 
C7 .01 . PA4334 -2 
CO 47 Mu, PA4347 -3 
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PA43.34 -2 
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1.4334 -3 
CC 30K - 111A 
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V5 
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COMB. ONLY 

W SPECIAL NOTE THESE TRANSFORMERS SUPPLIED IN COMPLETE ASSENOILIE3 ONLY 
11.• REPLACE ONLY WITH TEMPERATURE COEFFICIENT AS INDICATED. 

T-3 

SPEAKER 
PC 53000 -•7 
PC43000-41 10' 

Ye 
rlórngee 

4-1-e 
C SWITCH 
ON 

VOL CONTROL 

PA4000 
POWER CORO 

VOLTAGE CHART 

Position of volume control: Full with set 
tuned to quiet channel. 

Line Voltage: 117 Volts AC Position of band switch. dadio 

Voltage of Sockets Prongs to Ground 
See Prong Nos. on Schematic. 

TUBE FUNCTION No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 
40 

6BA6 d.F. Amplifier ** 0 0 *6.3 250 50 0.5 

6BE6 Mixer-Osc. ** 0 0 *6.3 250 100 ** 
, 

6BA6 I.F. Amplifier ** 0 *6.3 0 250 60 1.0 

6AU6 2nd Det,AVC,1st Audio ** 0 *6.3 0 ** -0.3 80 

6AQ5 Power Amplifier ** 8 *6.3 0 250 165 ** 

6X4 Rectifier *225 NC *6.3 0 NC *225 270 

NOTES: Voltage readings are for Schematic Diagram in this Bulletin. Allow 15% 
4 or - on all measurements. Always use meter scale which will give greatest 
deflection within scale limits. All DC measurements made with 20,000 Ohms 
per volt voltmeter. All AC voltages made with rectifier type voltmeter. 
* AC Volts 
** Cannot be measured with 20,000 Ohms per volt voltmeter. 

ALIGNMENT PROCEDURE 

OPER- 
ATION 

ALIGNMENT 
OF 

GENERATOR 
CONNLOTED 

TO 

DUMMY 
ANTENNA 

GENERATOR 
FREQUENCY 

TUNING 
COND. 
SETTING 

TRIMMER 
OR 

SLUG 
REMARKS 

1 #2 IF 

e 

V2 Pin 7 

0-s-

.02 uf. 456 Kc. Open 12 ?ri. & Sec. Tune or Max. Output 

2 #1 IF V2 Pin 7 .02 uf. 456 Kc. Open Ti Pri. & Sec. Tune for Max. Output 

3 Osc. Ant.Term. .02 uf. 1620 Mc. Open C3T Tune for Max. Output 

4 Mix. Ant.Term. .02 uf. 1500 Mc. 1500 Kc. C2T Tune for Max. Output 

5 RF. Driver Loop 1500 Mc. 1500 Kc. C1T Tune for Max. Output 

6 Osc. Driver Loop 538 Kc. Closed None Check for Coverage 

7 Mix. Driver Loop 600 Mc. 600 Mc. None Check tracking 

• 8 RF Driver Loop 600 Kc. 600 Mc. 1.2 Tune for Max. Output 

9 RF Driver Loop 1500 Mc. 1500 Kc. C1T Recheck Step 5 

• 12 in Consoles only. 

SPECIAL INFORMATION: Inductance L3 is mixer grid coil and couples the R.F.Amplifier 
plate to the mixer grid. The coil contains an iron core and threaded stud for use 
in factory adjustment only. The slug in this coil should not be varied from the 
factory setting unless equipment is available to check mutual inductance of the coil 
after readjustment. Improper adjustment may cause various symptoms of poor 
performance. All replacements ordered from the Factory Service Dept. will be preset 
and should not be adjusted after installation. L
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CHASSIS 25D213 

Condenser 

Condenser 
Condenser 
Condenser-
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
n45 
R53 
d68A 
R688 
a83 
R98 
R94 
11.128 

R113 

WHEN ORDERING PARTS ALWAYS SPECIFY PART NUMBER AND MODEL FOR WHICH PART IS INTENDED. 

C17, 20, 24, 26, 30, 33, 

34, 36, 37, 38 ,55,5 6 ,57, 
61, 66,84,115,116,117,118 
119, 120,121 5K Ceramic 

Cl, 23,40,41,100 MMF.Ceramic 
C19 3.3 MMF. Ceramic 
C22,39, 6.8 MMF. Ceramic 
C25,27,32,62 1K Ceramic 
C28,31,35, 270 MMF. Ceramic 
C29,80 . 47 MFD 200V. Tubular 
C42 2.2 MMF. Ceramic 
C43 4.7 MMF. Ceramic 
C44, 110 . 001 MFD 600V.Tubular 
C45A,B & C 40-40-10 MFD. Elect. 
C46 47 MMF. Ceramic 
C47,85,86,91,92 . 1 MFD 400V. Tub. 
C48 . 1 MFD. 600V. Tubular 
C49 . 003 MFD. 600V. Tubular 
C60 33 MNF. Mica 
C63 . 03 MFD. 200V. Tubular 
C64 120 MMF. Ceramic 
C65 . 02 MFD. 400V. Tubular 
C67 . 01 MFD. 400V. Tubular 
C68 5 MFD. 50V.Elect. 
C70 . 02 MFD. 600V. Tubular 
C71 68 MMF. Mica 
C72 . 005 MFD. 600V. Tubular 
C73A,B & C 80-20-100 MFD. Elect. 
C79A,B & C 40-20-20 MFD. Elect. 
Cl . 05 MFD. 600V. Tubular 
C82A,B & C Herlec Ceramic 
C83 4.7K MMF. Mica 
C87 . 1 MFD. 400V. Tubular 
C88 2K MMF. Mica 
C93 56 MMF. 2KV. Ceramic Disk 
C94 . 25 MFD. 400V. Tubular 
C95 500 MMF. 20KV. Ceramic 
C97 . 05 MFD. 400V. Tubular 
C98 . 25 MFD. 200V. Tubular 
C100 . 01 MFD. 400V. Tubular 
C101 270 MMF. Mica 
C102 390 MMF. Mica 
C103 220 MMF. Mica 
C104 3.9K Mica 
C105 5.1K Mica 
C106 . 05 MFD. 200V. Tubular 
C107 . 01 MFD. 400V. Tubular 
C108 & 109 1K Mica 
C124 150 MFD. 250V. Elect. 
C125A & B 40-150 MFD. Elect. 
C126 . 047 MFD. 600V. Tubular 
C29 50V. Elect. 
Contrast Control Dual 
Brightness Control 
Volume Control 
Tone Control 
Focus Control 
Vert. Size Control 
Vert. Hold Control 
Hor. Hold Control 

Hor. Drive Control 

Dual 

Dual 

Dual 

PA4334 -1 

PA4332-3 
PA4326-4 
PA4328-13 
HK36M-102 
HK36M-271 
PC42DK-474 
PA4326-1 
PA4328-11 
PC42GM-102 
PA4307-25 
CC30A-470F 
PC4OGL-104 
PC40GM-104 
PC40GM-302 
MC60E-330 
PC4OGK-303 
PA4332-4 
PC4OHL-203 
PC4OHL-103 
PA4308-2 
PC4OHM-203 
MC60E-680 
PC40GM-502 
PA4307-23 
PA4307-22 
PC40GM-503 
PA4339-4 
MC61F-472 
PC42GL-104 
MC61E-202 
PA4334-5 
PC4OGL-254 
PA4342-2 
PC4OHL-503 
PC4OGK-254 
PC4OGL-103 
MC60E-271 
MC60E-391 
MC60E-221 
MC63F-392 
MC61E-512 
PC4OGK-503 
PC40FL-103 
MC61E-102 
PA4309-4 
PA4307-31 
PA4346-1 
PA4303-14 
PA4457 

PA4450-2 

PA4454 

PA4456 

PA4456 

* 

L-9 
L-10 
L-11 
L-12 
L-13 
L-14 
L-15 & 16 
L-17 
L-18 
L-19 
L-20 
L-21 
L-22 
L-23 
L-24 
L25A & B 
L30 
L-26 
L-27 
L-28 & 29 
L-31,32,33,34 

T-1 
T-2 
T-3 
T-4 
T-5 
T-6 
T-7 

Coil - 27.75 Mc. Trap 
Coil - 21.75 Mc. Trap 
Coj.1 - 25.25 Mc. P.I.F. ( 1) 
Coil - 24.25 Mc. P.I.F. ( 2) 
Coil - 23.25 Mc. P.I.F. ( 3) 
Coil - 26.0 Mc. P.I.F. 
Choke- 25 uh 
Coil- 4.5 Mc. Trap 
Choke-146 uh 
Choke-600 uh 
Choke-213 uh 
Coil - 4.5 Mc. Trap 
Choke- 420 uh 
Coil- Horiz. Lin. 
Coil- Focus 
Vertical & Horizontal Yoke 

Choke 
Coil- Width Control 
Coil- Horiz. Osc. 
Choke-Filter 

ez 35 Choke-Eéàter 

A.F. Tuner Assembly 
Kinescope ( 21FP4A) 
Ion Trap 
Fuse-3/8 Amp. 
Knob- Infrequent 
Knob- Infrequent 
Knob- Infrequent 
Knob- Infrequent 
Knob-Off/On-Volume 
Knob-Off/On-Volume 
Knob-Tone Control 
Knob- Tone Control 
Knob-Channel Tuner 
Knob-Channel Tuner 
Knob-Fine Tuning 
Knob-Fine Tuning 
Sparton Emblem 
Mask 
Safety Glass 
Safety Screen 

Transformer-Sound 
Transformer-Ratio 
Transformer-Audio 
Transformer-Field 
Transformer-Vert. 
Transformer-Horiz 
Transformer-Power 

(Cascode) 

I.F. 
Det. 
Output 
Block Osc. 
Output 
. Output 

AB43523-13 
AB43523-12 
AA6408-1 
AA6408-1 
AA6408-1 
AA6364-1 
AA6650-1 
AA6364-2 
AA6402-6 
AA6613-8 
AA6402-7 
AA6407-1 
AA6613-10 
AA6400-3 
PC70008-1 
PC70018 
AA6650-8 
AA6400-3 
AA6403-2 
A1347009-1 
AA6651-1 

AA6667-5 
AA6684-4 
A844066-3 
A347006-4 
AB44062-7 
PC70012 
A1344029-1 

Control-Inner(Models 5342,5382,5384,5390) 
Coro=rol-Inner ( Models 5343,5383,5386,5391) 
Control-Luer ( Models 5342,5382,5384,5390) 
Control-Outer ( Models 5343,5383,5386,5391) 

(Models 5342,5382,5384) 
(Models 5343,5383,5386) 
(Models 5342,5382,5384,5390) 
(Models 5343,5383,53 86 ,5391 ) 
(Models 5342,5382,5384,5390) 
(Models 5343,5383,5386,5391) 
(Models 5342,5382,5384,5390) 
(Models 5343,5383,5386,5391 ) 

(Models 5342,5343) 

Speaker-6" Round 
Speaker-10"Round 
Speaker-10"Round 

(Models 5342, 5343) 
(Models 5382, 5383,5384,5386) 
(Models 5390, 5391) 

PD93158-1 
PD93172-2 
PA1248-3 
PA4212-3 
PA5659-1 
PA5659-2 
PA5660-1 
PA5660-2 
A843594-1 
AB43594-2 
PB40364-1 
PB40364-2 
AB43593-1 
AB43593- 2 
PB40363-1 
PB40363-2 
PB40359 
PD93058 
PB40354-3 
PB40209-13 

PC63000-43 
PC63000-41 
PC63000-12 

4, Deflection yoke Coil PC70018 suppned only as complete assembly. 

** Complete speaker & R.F. Tuner Assemblies may be returned to Factory 
Service Department for repair or replacement. 
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Spa don 
HAWTHORNE 

mood 5240 MAHOGANY FINISH 
MODEL 5241 GOLDEN WHEAT 
21 INCH TELEVISION TABLE MODEL 

SleM 
LANCASTER 

SOUND I.F. FREQUENCIES  

Sound Carrier Frequency 4  5 Mc. 
Sound Discriminator Band Width 
(Between Peaks) 200 Kc. 
Video Response To 4 Mc. 
Focus Electrostatic 
Sweep Deflection Magnetic 
Scanning Interlaced 525 Lines 
Horizontal Scanning Frequency 15,750 Cps. 
Vertical Scanning Frequency 60 Cps. 
Frame Frequency ( Picture Repetition Rate) 30 Cps. 
Receiver Antenna Input Impedance 300 Ohms 

Balanced 

TUBE COMPLEMENT 

TUBE TYPE FUNCTION 

vi 6BK7/613Q7 
V2 6J6 
V3 
V4 6CB6 

V5 6CB6 
v6 6AL5 
V7 6AU6 
V8 21FP4A 
V9 6AU6 
V10 6AL5 
V11 6AT6 
V12 6V6GT 
V13 6AU6 

MODEL 5280 MAHOGANY VENEER 

MODEL 5281 LIMED OA, 
21 INCH TELEVISION CONSOLE 

BRIEF DESCRIPTION 

Television chassis type 21S212 is a twenty-one tube "Standard" chassis 
with a self-contained power supply, an Electro-Static type focusing 
system and uses a 21FP4A picture tube. This chassis is equipped with 
the Sparton Ultra-tuner for superior long range reception. The Ultra-
tuner will receiver telecasts on all present channels and, with the 
insertion of simple tuner strips on new U.H.F. channels. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

R.F. FREQUENCY RANGE 

Channel Channel 
Number Freq.Mc. 

2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

54-60 
60-66 
66-72 
76-82 
82-88 

174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

Picture 
Carrier 
Freq.Mc. 

55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Sound Receiver 
Carrier R.F.Osc. 
Freq.Mc. Freq.Mc. 

59.75 81.5 
65.75 87.5 
71.75 93.5 
81.75 103.5 
87.75 109.5 

179.75 201.5 
185.75 207-5 
191.75 213.5 
197.75 219.5 
203.75 225.5 
209.75 231.5 
215.75 237.5 

POWER SUPPLY RATING 

R. F. Amplifier 
Osc. & Mixer 
1st I.F. Amplifier 
2nd I.F. Amplifier 
3rd I.F. Amplifier 
Video Detector 
Video Amplifier 
Picture Tube 
Sound I.F. 
Ratio Detector 
Audio Amplifier 
Power Amplifier 
Sync.Strip & D.C. 
Restorer FIG. I 

V14 PSN7GT Vert. Osc. & Discharge 
& Phase Splitter 

V15 6V6GT Vertical Output 
V16 6AL5 Horiz.Phase Detector 
V17 6SN7GT Horiz. Osc.& Discharge 
118 6BQ6GT Horiz. Output 
V19 1B3GT Hi-Voltage Rectifier 
V20 6W4GT Damper 
V21 5U4G Rectifier 

OPERATING CONTROLS LOCATED ON 
FRONT PANEL  

Volume  
Vert. Hold  
Horiz. Hold  
Brightness  
Contrast  
Channel Tuning  
Fine Tuning  

NON-OPERATING CONTROLS 

(Not including R.F. & I.F. Adjust) 

Focus  
Vert. Size  
Vert. Lin  
Horiz. Width  
Horiz. 
Horiz. Drive  
Horiz. Osc  
Defl. Coil Thumbscrew 

0000  
'e e e e' 
v(RT HOLD 

MY., le MP 
•IC Ty« IRON, 

1.01.1.001{ 

NOR'? NOLO 

ADJUIIT “ 11/ 

mute 06.0., 
46,4 

BRIGHTNESS 

•0.1UST TO Olt, 
161(0 .R.A.R.Rs1 

CONTRAST 

MM.. TO 011. 
oult0 
S.M." 

ALIGNMENT EQUIPMENT AND TEST SET UP 

117 Volts 60 Cycles 190 Watts TEST EQUIPMENT:  

AUDIO POWER OUTPUT RATING 

Maximum Undistorted 2 5 Watts 

LOUD SPEAKER 

Models 5240 & 5241 6" P.M.Round 
Models 5280 & 5281 10" P.M.Round 
Voice Coil Impedance..3.2 Ohms @ 400 Cycles 

PICTURE I.F. FREQUENCIES  

Picture Carrier Frequency 26.25 Mc. 
 21.75 Mc. Accompanying Sound Traps  

FIRST: ln order to align and service Sparton television reci ,,evu p..-rperly 
the following test equipment should be available: 

AN R.F. SWEEP GENERATOR of reliable quality that performs the following 
functions: 

A. Provides sweep outputs in the following frequency ranges: 

19 to 30 Mc. 
40 to 90 Mc. 
170 to 225 Mc. 

10 Mc. sweep 
10 Mc. sweep 
10 Mc. sweep 

width 
width 
width 

B. Provides an output signal that can be varied by means of an attenenor 
up to a miximum of at least . 1 volt. 
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MODELS 5240. 5241. 5280. 5281. Ch. 21S212 

SECOND:  AN R.F. SIGNAL GENERATOR 

a maximum of at least . 1 

. I. F. Frequencies 
21.75 Mc. 
23.0 Mc. 
25.0 Mc. 
23.8 Mc. 
26.0 Mc. 
26.25 Mc. 

4.5 Mc. 

That will provide an adjustable output signal up to 
volt on the following fixed freauencies: 

Sound Trap 
let Video I.F. Coil 
2nd Video I.F. Coil 
3rd Video I.F. Coil 
4th Video I.F. Coil 
Picture I.F. Carrier 
Sound I.F. & Traps 

B. R.F. Frequencies 
Channel No. 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Picture Carrier Sound Carrier 

55.25 Mc. 59.75 Mc. 
61.25 Mc. 65.75 Mc. FIFTH:  
67.25 Mc. 71.75 Mc. 
77.25 Mc. 81.75 Mc. 
83.25 Mc. 87.75 Mc. 

175.25 Mc. 179.75 Mc. 
181.25 Mc. 185.75 Mc. 
187.25 Mc. 191.75 Mc. 
193.25 Mc. 197.75 Mc. 
199.25 Mc. 203.75 Mc. 
205.25 Mc. 209.75 Mc. 
211.25 Mc. 215.75 Mc. 

VOLTAGE CHART AND ALIGNMENT TEST POINTS 

120 

6.3 A.C. 

117 A.0 

20 6.3 A.C. 
1  

75 

6CB6 
4 

120 ." 

.5 

6CB6 

rIJ•Nr*G- ON 
77. OF 7U61ER 
.56E FIG. 3 111.120 

520 
520 

6.3 A.C. 

NC V2I 
Ii7A C. 5U4G 

O 3.5 270 270 

©  

6.3 A.C. 

6AT6 

o I ° 6SN7GT 
63 5 
AC • 

118 

120 

-25 I 370 

VI7 

310 

116 

NC 0 SOO 0 0 
500 1.fis_r_ lai Nil  

VIS 

8BQ6GT 

NC 

VI4 

8SN7GT 
6.3A.0 

-25 

6.3 A.C. 
6.3 A.0 

520 
190 

520 

120 
100 

VI5 

8V6GT 
NC 

35 

i°11.3A.0 
60 

o 

11 00 

170 -se o 
6AL5 

400 

NC 

V20 

6W4GT 
NC 520 

NC 

310 

NC 

60 

80 

80 

VOLTAGE CHART AND ALIGNMENT TEST POINTS 

FIG.2 

NC 
o 

[:17) 0 

200 

o 

o 

NC 

310 

220 

-18 

6.3A.C. 

VIZ 

6V6GT 

220 
215 

e3 

THIRD: A CATHODE-RAY OSCILLOSCOPE of good quality that has a fairly wide sand 
vertical amplifier FIU-i-low capacity input probe. 

FOURTH: AN ELECTRONIC VOLTMETER with ranges to read IV.DC, 10V. DC and 
7V. AC at 400 cycles and 4.5 Mc. 

A CRYSTAL CALIBRATOR that can be used for checks on the accuracy of the 
output frequencies of the R.F. Signal generator. 

GENERAL INSTRUCTIONS: Practically all servicing with the exception of some tube re-
placement will fequire removal of the receiver chassis from the cabinet. 

TRIMMER AND SLUG LOCATIONS (TOP VIEW) 

T-1 

PRL 

BALS 

6AT6 

CHASSIS DIAGRAM (TOP VIEW) 
FIG. 3 

o 

L-6 

o 

6AL5 0 

L- I5 6CB6'' 

L-14 6C B6 

L- I3 6CB6 0 
L- I20 

6 BK 7/613Q7 0 
CI 

6J 6 0 

  (5, 
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TRIMMER AND SLUG LOCATIONS (BOTTOM VIEW) 

A A 4 

00 
T-8 

23.614C. 

NO I I. 

L-13 

5U4G 
VIDEO PEAKING 

1,18,8,01z5- 1:c TR„,, 

6AU6 

6AU6 L-20 
VIDEO PEAKING 

VIDEO PEAKING 
L- 17 

Can 
L-18 

0 6AL5 © VIDEOPEAKING 

reF-rurl L-43 

6CB6 

I. F cmcwri L-42 

6CB6 

L-4I 

6CB6 
SCLINDTRAP 

L- I2 
21.7she. 

% 10.,0_ 

rTe 
4.50, 

e  

0 6AU6 

RATIO DEC. 

T-1 
SEC. 

08AL5 

o 
6AT8 

65N7GT 

L-40 
FILTER CHOKE 

CHASSIS DIAGRAM (BOTTOM VIEW) 

FIG. 4 

NOIRE DRIVE 

L-38 
MORIZ. 03C. 

6BQ6GT 

65N7GT 

CONTP AST 
3RoG•ITNE.S5 NARIZ MOLDS VERT MOLD 

R3I r74-.31 f R-17.51 nail  

ri 
ÁLIGNMENT EQUIPMENT AND TEST SET UP 

L-34 L-35 
WIDTH RORIE. LIN. 

o 
8AL5 

6W4GT 

o 
6V6GT 

o 
6V6GT 

VOLUME 

A convenient arrangement that makes both the top and bottom of the chassis accessible 
for alignment and servicing can be realized by orienting the receiver chassis in such 
a manner that it rests on its side and on the horizontal output shield can. 

ALIGNMENT REQUIREMENTS: Under normal conditions complete receiver realignment will 
seldom be necessary in the field. However, a detailed description of the overall 
alignment procedure is included to provide all necessary information if it should be 
required. 

In general it is not recommended that the R.F. and the converter circuits of tfie 
R.F. tuner be realigned by the service engineer unless absolutely necessary. In cases 
where tuner components have been damaged or where complete realignment is indicated, 
the R.F. tuner assembly should be removed from the chassis and sent back to the 
factory in exchange for a new unit which will be shipped complete with tubes. 

When the new R.F. unit is assembled to the chassis it will ba necessary in all 
cases to realign L6 which is located on the tuner chassis. Normally this is the 
only adjustment that will be required with tuner change but a check on overall receiver 
alignment and sensitivity should be made for the sake of certainty and assured 
customer satisfaction. 

EFFECTS OF TUBE REPLACEMENT ON THE ALIGNMENT OF R.F. TUNER CIRCUITS: The alignment of 
the R.F. and converter circuits of the R.F. tuner is critical and may be affected by 
a tube change. In cases where these tubes (6BK7 & 6BQ7 cr 6J6) are replaced, it will be 
necessary for the service engineer to check for satisfactory receiver operation. If 
realignment is indicated it can usually be avoided by selection of replacement tubes 
until correct receiver operation is realized. 

ORDER OF ALIGNMENT: When complete receiver realignment is indicated it should be 
performed in the following order: 

1. Sound Traps 
2. Picture I.F. 
3. Sound I.F. and 4.5 Mc. Trap 
4. Ratio Detector Transformer 
5. Retouch Picture I.F. 
6. Sound and Picture I.F. Sensitivity Check 
7. R.F. and Converter Circuits (not recommended) 
8. Overall Sensitivity Check 

PRELIMINARY ADJUSTMENTS: Before alignment the receiver controls should be adjusted to 

the approximated operation positions specified in the table below. The controls should 
remain in these positions for all checks unless otherwise specified. 

Contrast Control - 
Brightness Control 

Focus Control 
Vertical Hold 
Vertical Linearity - 
Vertical Size 
Horizontal Hold 
Horizontal Size 

to maximum clockwise 
- to position where raster 

the kinescope 
to position where focus 
to center position 
to center position 
adjusted to give normal 
to center position 
ad:,isted to give normal 

ALIGNMENT PROCEDURE 

is visible on 

is obtained 

raster height 

raster width 

TEST EQUIPMENT SET UP: A certain amount of experimentation must be employed to secure 
a stable test set up before alibnment or service of the receiver is attempted. It is 
recommended that the top of the test bench be covered with a sheet of aluminum to 
insure good grounds between the various pieces of test equipment and the receiver 
chassis. In general all test signal input leads should be kept away from output leads 
as much as possible. 

SOUND TRAP ALIGNMENT: FIRST Connect the R.F. signal generator to the grid of V-2 
by means of the I.F. input adapter as shown in Figure 5. 

R.F. Generator 

Output 

5O-- Coax.  _ _ ( 500 UMF  To grid of V2 

Point ( A) Fig. 2 
100K 

50-A-

To chassis ground 

3 Volt bias 
battery 

Figure 5 I.F. Input Adapter 

SECOND: Set the R.F. tuner to Channel #13. 

THIRD: Connect a 3.0 volt bias battery between the A.G. buss ( Point F. Fig. 2) and 

chassis ground so that the voltage on the A.G.C. buss is 3.0 volts in respect to 
the chassis. 

FOURTH: Connect the electronic voltmeter across the picture detector load resistor 
R-32 Point B, Fig. 2 and set the voltmeter on the low D.C. volt scale. 

FIFTH: Set the R.F. signal generator to the frequency shown below and tune the 
7Fiérried adjustment for minimum indication on the voltmeter. It is advisable to 
check the output of the generator with the crystal calibrator to make certain that 
it is exactly on frequency. 

21.75 Mc. L12 ( Top of chassis as shown 
in Figure 3). 

PICTURE I.F. ALIGNMENT: FIRST: Connect the R.F. Signal generator, voltmeter and 
bias battery to the receiver as described in Steps 1, 2, 3 and 4 of the sound trap 
alignment instructions L
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MODELS 5240,5241.5280,5281. Ch. 21S212 

SECOND:  Set the signal generator ix) cacti cf the following frequencies and peak 
specified adjustments for maximum indication cf the voltmeer. 

SOUND I.F. ALIGNMENT:  

SECOND:  

23.0 Mc. 
25.0 Mc. 
23.8 Mc. 
26.0 Mc. 

L6 ( Top of tuner as shown in Fig. 3) 
L13 ( Top of chassis as shown in Fig. 3) 
L14 ( Top of chassis as shown in Fig. 3) 
L15 ( Top of chassis as shown in Fig. 3) 

FIRST: Connect the R.F. signal generator to Pin #1 of 

Set the signal generator accurately to 4.5 Mc. This is very important 
because the picture and sound carriers sent out from the television 
stations are exactly 4.5 Mc. apart. 

THIRD: Connect the electronic voltmeter across C58 from Poiet D 
shown in Fig. 2. 
Set the voltmeter on the 10 volt scale. 

FOURTH: Peak the following coils for maximum reading on the voltmeter. 

L 25 Tep of chassis as shown in Fig. 3. 

T-1 ( Fri. Ratio Det)Top of chassis as shown in Fig. 3. 

RATIO DETECTOR TRANSFORMER ALIGNMENT: FIRST: Connect the R.F. signal generator 
to the receiver as described in Step 1 of-iSi-gound I.F.Alignment instructions. 

to ground as 

SECOND: Connect the electronic voltmeter from Point E, Fig. 2 to ground. 
Set the voltmeter on the lowest DC scale. 

the 

V-6. 

THIRD: Set the signal generator output to 4.5 Mc. Adjust the secondary of T-1 
(raUm view of chassis as shown in Fig. 4.) Notice that it is possible to 
produce a positive or negative voltage indication on the meter by varying this 
adjustment. As the voltage swings from positive to negative, adjust T-1 for 
zero output as ind cated by the voltmeter. This point is called zero ratio 
detector output and indicates correct alignment of T-1 transformer. If the secondary 
of T-1 is found to be way out of alignment it will be necessary to re-peak the 
primary as described in the preceeding section on sound I.F. alignment. 

4.5 MC. TRAP ALIGNMENT: FIRST: Connect the R.F. signal generator to Pin #1 of V-7. 

SECOND: Connect the electronic voltmeter from the cathode of the picture tube 
to ground ( Point C Fig. 2) 
The voltmeter must be capable of giving a reading at 4.5 Mc. at approximately 
1 to 2 volte. 

THIRD: Peak L-19 ( Top of chassis as shown in Fig. 3)for minimum output 
on the voltmeter. 

PICTURE I.F. TOUCH UP: Connect the R.F. Sweep generator output to the grid of 
V-2 by means of the I.F. input adapter shown in Figure 5. 

SECOND: Apply bias to A.G.C. line as described in Step 3 of sound trap alignment. 
Ire-t r:F. selector to Channel #13. 
THIRD: Connect the oscilloscope across the picture detector load resistor R-32 
(Point B Fig. 2) by means of the shielded cable and the filter system shown 
in Figure 6. 

Oscilloscope 47K 
To Junction of 

Shielded Cable 

Vert. 

50 uuf. 
R32 and L-17 

To ground 

FIGURE 6 FILTER SYSTEM FOR SCOPE CONNECTION 

FOURTH: Set tn,, R.2. sweep generator so that it sweeps from approximately 20 to 30 Mc. 

FIFTH: Adjust the oscilloscope so that the swept I.F. response is visible on the 
cathode-ray tube screen. 

SIXTH: Loosely couple the output of the R.F. signal generator to the grid of V-2 
so that the marker signals of proper frequency can be mixed in with the R.F. 
sweep signal. 

SEVENTH: Observe the band width, relative position of the picture carrier, and flatness 
of the overall I.F. response curve. If necessary slightly vary the tuning of 
the picture I.F. coils Le, L13, L14, L15, until the picture I.F. response shown 
in Figure 7 is obtained. The solid curve in Figure 7 depicts 
the Heal I.F. response while the dotted curves show permissable variations. 

24 Mc. 25.5 Mc. 

26.25 Mc. 

Figure 7 IDEAL I.F. RESPONSE WITH PERMISSABLE VARIATIONS 

The picture I.F. Carrier should appear approximately half way down the I.F. renonse 
curve as shown in Figure 7. Variation in the pix carrier position should not exceed 
É 10% from the half way point. 

PICTURE I.F. SENSITIVITY CHECK: FIRST: Connect the R.F. signal generator to the 
receiver as specified in Steps 1 and 2 of the sound trap alignment instructions.(When 
making sensitivity checks no bias battery is connected to the A.G.C. buss.) 

SECOND: Connect the electronic voltmeter across the picture detector load resistor 
R-32 Point B, Fig. 2 and set the meter on the low D.C. volts scale. 

THIRD: Set the generator output frequency at approximately 24.5 Mc. Adjust the 
generator output until the voltmeter reads approximately 1.0 volt. 
Record the R.F. signal input in Microvolts. Repeat the procedure with 
the generator output frequency set at 24.2 and 25.4 Mc. In all cases 
the I.F. input voltage should be 200 Microvolts or less. The sensitivi.” 
at the I.F. picture carrier 26.25 Mc. should be approximately half of the 
I.F. Sensitivity between 24.2 Mc. ( Maximum of 100 Microvolts.) 
If the generabor output is not calibrated in microvolts, comparative 
sensitivity measurements can be made by using another receiver that is 
known to be in good operating condition as a standard. This applies to 
all sensitivity measurements and good results can be obtained if sufficient 
care is used. 

R.F. TUNER ( S.W. CO. PART NO. PD93158-1  
Sparton chassis type 21S212 is equipped with a standard coil R.F. 
tuner ( Series 2000). With exception to L-6 slug ( 22.5 Mc.) as shown 
in Fig. 3, field alignment for this tuner has been purposely 
omitted from the alignment procedure. Factory experience dictates 
that this unit can not be properly aligned in the field as special 
test equipment is required. Therefore any R.F. tuner adjustment in 
the field should be held to a minimum. 

Field Alignment for Standard Coil Tuners has appeared in some set 
manufacturers service manuals; it is not recommended by our Engineering 
Department. 
After receiver analysis proves the R.F. tuner to be defective, and in 
need of realignment, the complete tuner assembly (with tubes) should be 
returned to our Factory Service Department for repair or replacement. 
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Condenser-

Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Concienser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-
Condenser-

WHEN ORDERING PARTS 

DESCRIPTION 

C20, 23, 24, 25, 27, 28, 29 
30, 31, 38, 52, 55,78, 122 
123, 124, 125 5K. Ceramic 
C21 3.3 MMF. Ceramic 
C22 100 MMF. Ceramic 
C26 270 MMF. Ceramic 
C32 .1 MFD. 200V. Tubular 
C33 100 PMF. Ceramic 
C34, 10g . 01 MFD. 400V. Tubular 
C35, 36 4.7 MMF. Ceramic 
C37, 42 . 1 MFD. 200V. Tubular 
C39 470 MMF. Mica 
C40 47 MMF. Ceramic 
C41 .1 MFD. 400V. Tubular 
C43A,B,C,D 10-20-40-40 meD. Elect. 
C44 . 003 MFD. 600V. Tubular 
C50 2.2 MMF. Ceramic 
C51 33 MMF. Mica 
C53 120 MMF. Ceramic 
C54 1K MMF. Ceramic 
C56 . 02 MFD. 400V. Tubular 
C57 . 03 MFD. 2001. Tubular 
C58 5 MFD. 50V. Elect. 
C59 . 01 MFD. 400V. Tubular 
C60 .02 MFD. 600V. Tubular 
C61 68 MMF. Mica 
C62 . 001 MFD. 600V. Tubular 
C70, 80, 103, 104 . 05 MFD. 400V. Tubular 
C71 150 MMF. Mica 
C72 . 25 MFD. 200V. Tubular 
C73, 81 .1 MFD. 400V. Tubular 
C74, 75 1K MMF. Mica 
C76A, B, C . 002-.005-.005 Ceramic 
C77 4.7K MMF. Mica 
079 2K. MMF. Mica 
C82A,B,C 100-20-20 MFD. Elect. 
C83 1 MFD. 200V. Tubular 
0100 56 MMF, 2000V. Disk 
C101 . 25 MFD. 400V. Tubular 
C102 500 MMF. 20KV. Ceramic 
C105 1800 MMF. Mica 
C106 . 05 MFD. 400V. Tubular 
C107 . 47 MFD. 200V. Tubular 
C109, 110, 112 270 MMF. Mica 
C111 3.3K MMF. Silver Mica 
C113 . 1 MFD. 200V. Tubular 
C114 5.1K MMF. Mica 
C115 . 01 MFD. 400V. Tubular 
C120A, B 40-40 MFD. Elect. 
C121 . 047 MMF. 600V. Tubular 

R31 - Control- Contrast 
R43 - Control- Brightness 
R46 - Control- Focus 
R57 - Control- Volume 
R83 - Control- Vertical Hold ( 1 Meg.) 
R87 - Control- Vertical Size ( 2.5 Meg.) 
R94 - Control- Vertical Linearity ( 5K) 
R106- Control- Horizontal Drive 
R116- Control- Horizontal Hold ( 50K) 

ALWAYS SPECIFY PART HUMBER AND MODEL FOR WHICH PART IS INTENDED-

PART NO. 

PA4334-1 
PA4326-4 
PA4332-3 
HK36M-271 
PC4OGK-104 
HK36M-101 
PC4OGL-103 
PA4328-11 
PC4OHK-104 
MC60E-471 
CC30A-470F 
PC4OHL-104 
PA4307-29 
PC40GM-302 
PA4326-1 
MC60E-330 
PA4332-4 
11K3 6M-102 
PC4OHL-203 
PC4OGK-303 
PA4308-2 
PC4OHL-103 
PC4OHM-203 
MC60E-680 
PC40GM-102 
PC4OGL-503 
MC60E-151 
PC4OHK-254 
PC4OGL-104 
MC61E-102 
PA4339-4 
MC61F-472 
MC61E-202 
PA4307-30 
PC42GK-104 
PA4334-5 
PC4OGL-254 
PA4342-2 
MC61E-182 
PC4OHL-503 
PC42GK-474 
MC60E-271 
MC63F-332 
PC4OFK-104 
MC61E-512 
PC40FL-103 
PA4307-13 
PA4346-1 

PA4453-1 
PA4445-3 
PA4452 
PA4436-1 
PA4443-3 
PA4431 
PA4411 
PA4446 
PA4444-3 

L.12 
L-13 
L-14 
L-15 
L. 
L-17 
L-18 
L-19 
L-20 
L-25 
L-30 A & B 
L-34 
L-35 
L-36 
L-40 
L-41,42 & 43 

DESCRIPTION 

Coil - 21.75 Mc. Trap 
Coil - 25.0 Mc. P.I.F. ( 1) 
Coil - 23.8 Mc. P.I.F. ( 2) 
Coil - 26.0 Mc. P.I.F. ( 3) 
Choke - 200 uh 
Choke - 600 uh 
Choke - 175 uh 
Coil - 4.5 Mc. Trap 
Choke - 600 uh 
Coil - 4.5 Mc. Trap 
Coil - Vertical & Horizontal Yoke 
Coil - Width Control 
Coil - Hor. Lin. Control 
Coil - Horizontal Osc. 
Choke - Choke-Filter 
Choke- Heater 

T-1 Transformer- Ratio Det. 
T-2 Transformer- Audio Output 
T-3 Transformer- Vertical Output 
T.í.4 Transformer- Field Block Oscillator 
T-5 Autotransformer 
T-6 Transformer- Power 

Ion Trap 
Fuse 1/4 Amp. 

** R. F. Tuner Assembly 

Kinescope Hytron 21FP4A 

Knob Infrequent Adj. 
Knob - Volume/Off/On & Ring Assembly 
Knob - Channel Tuner 
Knob Fine Tuning 
Knob - Control 
Sparton Script 
Infrequent Control Cover Assembly 
Safety Screen (Models 5240 & 5241) 
Safety Glass ( All models) 

Mask (All Models) 

**Speaker -6" Round (Modela 5240 & 5241) 

**speaker -10"Round (Modela 5280 & 5281 

* * 

PART NO. 

AB43523-14 
AA6408-1 
AA6409-1 
AA6409-1 
AA6613-4 
AA6613-8 
AA6613-9 
AA6407-1 
AA6613-8 
AA6667-6 
PC70016 
AA6400-4 
AA6400-5 
AA6410-1 
AB47009-1 
AA6651-1 

AA6684-4 
AB44066-3 
AB44062-5 
AB47006-4 
PC70015 
AB44027-1 

PA1248-4 
PA4212-1 

PD93158-1 
PD93159-1 

PD93172-2 

PA5651 
AA6392-1 
PB40332 
PB40346 
?B40351 
PA5842 
AB43582-1 
PB40209-13 
PB40354-3 

PD93058 

PD63000-43 

PC63000-41 

Deflection Yoke Coil PC70016 supplied only as complete assembly. 

Complete speaker & R.F. Tuner Assemblies may be returned to Factory 
Service Department for repair or replacement. 
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MODELS 5240,5241.5280.5281. Ch. 21S212 
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Spa DANBURY 

MODEL 5301 DURON MAHOGANY 

17 INCH TABLE MODEL 

DESCRIPTION 

Chassis Type 21S173 is a 17", 21 tube receiver with all electrical characteristics 
identical to that of chassis type 21S212. 
Dual brightness, contrast and syncronization controls are employed on the front 
panel instead of individual controls as on the 21S212. 

Tuner 

Kinescope 17HP4 or 17KP4 

Ion Trap 
R31 - Contrast Control 
R43 - Brightness Control 
R83 - Vert. Hold Control 
R116- Horiz. Hold Control 

R57 - Volume Control 

PARTS LIST 

Dual 

Dual 

Knob- Infrequent Control - Inner 
Knob- Infrequent Control - Outer 
Knob-Fine Tuning 
Knob-Dummy 
Knob-Tuner Assembly 
Knob-Off-On-Volume 
Mask 
Safety Glass 
Sparton Emblem Name Plate 

*Speaker -6" P.M. Round 

PD93174 

PD93167-1, -16 
PD93168-11 
PA1248-4 
PA4458-1 

PA4436-3 

PA4436-3 

PA5659-1 
PA5660-1 
PB40363-1 
PB40366-1 
AB43593-1 
AB43596-1 
PD93035-2 
PD93036-1 
PB40359 

PC63000-43 

*Complete Speaker and R.F. Tuner Assemblies may be returned to 
Factory Service Department for repair or replacement. 

Spark' GLENHURST 
MODEL 5340 MAHOGANY FINISH 

MODEL 5341 GOLDEN WHEAT 
21 INCH TABLE MODEL 

DESCRIPTION 

Chassis type 21S213 is a 21°,21 tube receiver. 
identical to that of chassis type 21S212. 
Dual brightness, contrast and synchronization 
panel instead of individual controls as on the 

Kinescope 21FP4A 

R31 - Contrast Control 
R43 - Brightness Control 
R83 - Vert. Hold Control 
R116 - Horiz. Hold Control 
R57 - Volume Control 

Knob - Infrequent Control- Inner 
Knob - Infrequent Control- Inner 
Knob - Infrequent Control-Outer 
Knob - Infrequent Control-Outer 
Knob - Fine Tuning 
Knob - Fine Tuning 
Knob - Dummy 
Knob - Dummy 
Knob - Tuner Assy. 
Knob - Tuner Assy. 
Knob -Off-On-Volume 
Knob -Off-On-Volume 
Mask 
Safety Glass 
Sparton Emblem Name Plate 

*Speaker-6" Round 
*Speaker-10" Round 

*Complete speakers may be 
or replacement. 

PART LIST 

Dual 

Dual 

Sparion COURTLAND 
MODEL 5380 MAHOGANY 

MODEL 538 . LIMED OAK 

21 INCH OPEN FACE CONSOLE 

All electrical characteristics are 

controls are employed on the front 
21S212. 

(Models 5340 & 5380) 
(Models 5341 & 5381) 
(Models 5340 & 5380) 
(Models 5341 & 5381) 
(Models 5340 & 5380) 
(Models 5341 & 5381) 
(Models 5340 & 5380) 
(Models 5341 & 5381) 
(Models 5340 & 5380) 
(Models 5341 & 5381) 
(Models 5340 & 5380 ) 
(Models 5341 & 5381) 

(Models 5340 & 5341) 
(Models 5380 & 5381) 

returned to Factory Service 

PD93172-2 

PA4458 

PA4456 

PA4436-4 

PA5659-1 
PA5659-2 
PA5660-1 
PA5660-2 
PB40363-1 
PB40363-2 
PB40366-1 
PB40366-2 
AB43593-1 
AB43593-2 
AB43596-1 
AB43596-2 
PD93058 
PB40354-3 
PB40359 

PC63000-43 
PC63000-41 

Dept. for repair 

SL
-
Z1
 3
9
V
d
 A

I.
 N
O
l
d
V
d
S
 

0 John I. Rider MODELS 5301, Ch. 21S173, 5340, 5341, 5380, 5381, Ch. 21S213 



MODELS 5301A, 530.2A. Ch. 21S173A: 5340A, 5341A, 5380A, 5381A, 15312.15314,11322,11324. Ch. 21S213A 

Sparton Dorset 
Model 11322 Duron Mahogany 
Model 11324 Duron Limed Oak 
21 Inch Console 

Sparton Derby 
Model 15312 Duron Mahogany 
Model 15314 Duron Limed Oak 
21 Inch Table Model 

DESCRIPTION 

Chassis type 21S213A is a 21 inch, 21 tube receiver. All electrical characteristics 
are identical to that of chassis type 21S212. 

SPARTON TELEVISION SCHEMATIC DIAGRAM V9 SOUND I. F. VIO 
CHASSIS TYPE 2I5173A- MODELS 5301A & 5302A I 6AU6 6A L5 
CHASSIS TYPE 2152I3A - MODELS 5340A, 5341A,5380A 4 33I53416.5380A.5381A.. 15312,15314 F. 11322 souND I 2  RATIO DIT 
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Spadon RADFORD 

MODEL 5362 MAHOGANY VENEER 
MODEL 5363 BLONDE MAHOGANY 
17 INCH TELEVISION CONSOLE 

BRIEF DESCRIPTION 

Television chassis type 25D173A is a twenty-five tube "Deluxe" 
chassis with a self-contained power supply, an electro-static 
type focusing system and uses either a 17KP4 or a 17HP4 picture 
tube. Dual type infrequent controls are readily available on 
the front panel. This chassis is equipped with the Sparton 
Ultra-tuner which may be easily converted for the new U.H.F. 
reception. 

F ON VOLUME 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

R. F. FREQUENCY RANGE 

Channel Channel Picture Sound Receiver 
Number Freq.Mc. Carrier Carrier R.F.Osc. 

Freq.Mc. Freq.Mc. Freq.Mc. 

2 54-60 55.25 59.75 81.5 
3 60-66 61.25 65.75 87.5 
4 66-72 67.25 71.75 93.5 
5 76-82 77.25 81.75 103.5 
6 82-88 83.25 87.75 109.5 
7 174-180 175.25 179.75 201.5 
8 180-186 181.25 185.75 207.5 
9 186-192 187.25 191.75 213.5 
10 192-198 193.25 197.75 219.5 
11 198-204 199.25 203.75 225.5 
12 204-210 205.25 209.75 231.5 
13 210-216 211.25 215.75 237.5 

POWER SUPPLY RATING  

117 Volts 60 Cycles...225 Watts 

AUDIO POWER OUTPUT RATING 

Maximum Undistorted 2  5 Watts 

LOUD SPEAKER  

Models 5325 & 5326 6" P.M. Round 
Models 5362 & 5363 10"P.M. Round 
Voice Coil Impedance..3.2 Ohms @ 400 Cycles 

PICTURE I.F. FREQUENCIES 

Picture Carrier Frequency 26.25 Mc. 
Accompanying Sound Traps.  21.75 Mc. 

SOUND I.F. FREQUENCIES  

Sound Carrier Frequency 4  5 Mc. 
Sound Discriminator Band Width 
(Between Peaks) 200 Kc. 
Video Response To 4 Mc. 
Focus Electrostatic 
Sweep Deflection Magnetic 
Scanning...Interlaced 525 Lines 
Horizontal Scanning Freq 15,750 Cps. 
Vertical Scanning Freq 60 Cps. 
Frame Frequency(picture repetition 

rate) 30 Cps. 
Receiver Ant.Input Impedance 300 Ohms 

Balanced 

TUBE COMPLEMENT 

TUBE TYPE FUNCTION 
V1 6BK7 
V2 6J6 
V3 6CB6 
V4 6BA6 
V5 6BA6 
V6 6CB6 
V7 6AL5 
V8 6AU6 
V9 6AH6 
V10 17KP4/17HP4 
V11 6AU6 
V12 6AU6 
V13 6AL5 
V14 6AT6 
V15 6V6GT 
V16 12AU7 
V17 6SN7GT 

V18 
V19 
V20 
V21 
V22 

V23 
V24 
V25 

6V6GT 
6W4GT 
1B3GT 
6BQ6GT 
6SN7GT 

6AL5 
5Y3GT 
5U4G 

H.F. Amplifier 
Ose. & Mixer 
1st I.F.Amplifier 
2nd I.F.Amplifier 
3rd I.F.Amplifier 
4th I.F.Amplifier 
Video Detector 
Automatic Gain Control 
Video Amplifier 
Picture Tube 
1st Sound I.F. 
2nd Sound I.F. 
Ratio Detector 
Audio Amplifier 
Power Amplifier 
Sync.Strip,Amp.& Clipper 
Vert. Ose. Discharge 
and Phase Splitter 
Vertical Output 
Damper Tube 
Hi-Voltage Rectifier 
Horizontal Output 
Horizontal Osc.& Discharge 
tube 
Horizontal Phase 
Lo-Voltage Rectifier 
Med-Voltage Rectifier 

OPERATING CONTROLS LOCATED ON 
FRONT PANEL  

Tone  
Volume  
Vert. Hold  
Horiz. Hold  
Brightness  
Contrast  
Channel Tuning. 
Fine Tuning  

NON-OPERATING CONTROLS  

(Not including R.F. & I.F.Adjust) 
Focus  
Vert. Size  
Vert. Lin  
Horiz. Width  
Horiz. Lin  
Horiz. Drive  
Horiz. Ose  
Defl. Coil  LL
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MODELS 5325, 5326, 5362, 5363, Ch. 25D173A 

VOLTAGE TEST SPECIFICATIONS 

1. Line Voltage = 117 Volts A.C. 

2. Channel Switch Position = Channel #2. 

3. Brightness Control Position = Maximum Brilliance on Picture Tube. 

4. Contrast Control Position = Maximum ( Clockwise). 

5. Horizontal and Vertical Hold Control Positions = set correct position to 

lock in picture. 

6. Horizontal width and Vertical Size Controls Positions 

Size. 
= Set for Maximum 

7. Vertical Linearity Control Position = Set for Best Linearity. 

8. Focus Control Position s Properly focused. 

9. Volume Control Position = Maximum Counter-Clockwise. 

10. Tone Control Position = Maximum Counter- Clockwise. 

11. Instrument ( Meter) used = (V T.V.M.) Vacuum Tube Volt Meter. 

12. No signal input applied to set 

13. Unless otherwise Designated All Voltages Measured In Respect To Chassis Ground. 

NOTE: The points indicated by the letters A,B,C,D,E F & G are the alignment test 
points referred to in the following alignment procedure. These points indicate 
the terminals for attaching generator leads and are shown in Figure 2. 

(A) Pin #5 of V2(6J6) ose. & Mixer Tube. 
Apply signals here for spot I.F. alignment or I.F. sweep. 

(B) Diode Load Resistor 
Head D.C. output here for spot I.F. alignment. 
Connect scope here for visual T. . alignment. 
Apply 4.5 Mc. here for sound I.F. trap alignment. 

(C) Cathode Of Picture Tube 
Read A.C. output ere for overall sensitivity. 
Read 4.5 Mc. output here for aligning 4.5 Mc. trap. 

(D) Ratio Det. Output 
Read D.C. here for alignment of sound take-off trap, inter-stage 
sound I.F. transformer and primary of Ratio Det. Trans. 

(E) Ratio Det. Balanced Output 
Read D.C. here for alignment of secondary of Ratio Det. Trans. 

(F) A.G.C. Line 
Apply 4.5 volts bias here for visual check of I.F. or overall 
with oscilloscope. 

Appl minus 3 volts through 220K Ohms to test terminal, located between 
the tubes on top of R.F. Tuner ( See Fig. 3). 

(G) 

6J6 

VOLTAGE CHART AND ALIGNMENT TEST POINTS 
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MODELS 5325 5326 5362, 5363, Ch. 25D173A 

ALIGNMENT EQUIPMENT AND TEST SET UP 

TEST EQUIPMENT: In order to align and service Sparton television receivers properly 
the following test equipment should be available: 

FIRST: AN R.F. SWEEP GENERATOR or reliable quality that performs the following 

functions: 
A. Provides sweep outputs in the following frequency ranges: 

SECOND:  

19 to 30 Mc. 
40 to 90 Mc. 
170 to 225 Mc. 

10 Mc. sweep 
10 Mc. sweep 
10 Mc. sweep 

B. Provides an output signal that can be varied 
up to a maximum of at least . 1 volt. 

width 
width 
width 

by means of an attenuator 

AN R.F. SIGNAL GENERATOR That will provide an adjustable output signal up to 

a maximum of at least . 1 volt on fixed frequencies: 

A. I.F. Frequencies 
21.75 Mc. 
22.5 Mc. 
25.25 Mc. 
24.25 Mc. 
23.25 Mc. 
26.0 Mc. 
26.25 Mc. 
4.5 Mc. 
27.75 Mc. 

B. R. F. Frequencies 
Channel No. 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

the following 

Sound Trap 
1st Video I.F. Coil 
2nd Video I.F. Coil 
3rd Video I.F. Coil 
4th Video I.F. Coil 
5th Video I.F. Coil 
Picture I.F. Carrier 
Sound I.F. & Traps 
Adjacent Channel Sound 

Picture Carrier 

55.25 Mc. 
61.25 Mc. 
67.25 Mc. 
77.25 Mc. 
83.25 Mc. 

175.25 Mc. 
181.25 Mc. 
187.25 Mc. 
193.25 Mc. 
199.25 Mc. 
205.25 Mc. 
211.25 Mc. 

Trap 

Sound Carrier 

59.75 Mc. 
65.75 Mc. 
71.75 Mc. 
81.75 Mc. 
87.75 Mc. 

179.75 Mc. 
185.75 Mc. 
191.75 Mc. 
197.75 Mc. 
203.75 Mc. 
209.75 Mc. 
215.75 Mc. 

THIRD: A CATHODE-RAY OSCILLOSCOPE of good quality that has a fairly wide band 

vertical amplifier and a low capacity input probe. 

FOURTH:  AN ELECTRONIC VOLTMETER with ranges to read IV. DC, 10V. DC and 

7V. AC at 400 cycles and 4.5 Mc. 

FIFTH: A CRYSTAL CALIBRATOR that can be used for checks on the accuracy of the 

output frequencies of the R.F. signal generator. 

GENERAL INSTRUCTIONS: Practically all servicing with the exception of some tube 
replacement will require removal of the receiver chassis from the cabinet. 

A convenient arrangement that makes both the top and bottom of the chassis accessible 
for alignment and servicing can be realized by orienting the receiver chassis in such 
a manner that it rests on its side and on the horizontal output shield can. 

ALIGNMENT REQUIREMENTS: Under normal conditions complete receiver realignment will 
seldom be necessary in the field. However, a detailed description of the overall 
alignment procedure is included to provide all necessary information if it should be 
required. 

In general it is not recommended that the R.F. and the converter circuits of the 
R.F. tuner be realigned by the service engineer unless absolutely necessary. In cases 
where tuner components have been damaged or where complete realignment is indicated, 
the R.F. tuner assembly should be removed from the chassis and sent back to the 
factory in exchange for a new unit which will be shipped complete with tubes. 

220K 

When the new R.F. unit is 
cases to realign L6 which 
only adjustment that will 
alignment and sensitivity 
customer satisfaction. 

assembled to the chassis it will be necessary in all 
is located on the tuner chassis. Normally this is the 
be required with tuner change but a check on overall retisiver 
should be made for the sake of certainty and assured 

EFFECTS OF TUBE REPLACEMENT ON THE ALIGNMENT OF R.F. TUNER CIRCUITS: The alignment of 

the R.F. and converter circuits of the R.F. tuner is critical and may be affected by 
a tube change. In cases where these tubes ( 6BK7 or 6J6) are replaced, it will be 
necessary for the service engineer to check for satisfactory receiver operation. If 
realignment is indicated it can usually be avoided by selection of replacement tubes 
until correct receiver operation is realized. 

ORDER OF ALIGNMENT:  When 
performed in the following 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

complete receiver realignment is indicated it should be 
order: 
Sound Traps 
Picture I.F. 
Sound I.F. and 4.5 Mc. Trap 
Ratio Detector Transformer 
Retouch Picture I.F. 
Sound and Picture I.F. sensitivity Check 
R.F. and Converter Circuits ( not recommended) 
Overall Sensitivity Check 

PRELIMINARY ADJUSTMENTS: Before alignment the receiver controls should be adjusted to 
the approximated operation positions specified in the table below. The controls should 
remain in these positions for all checks unless otherwise specified. 

Contrast Control - 
Brightness Control 

Focus Control 
Vertical Hold 
Vertical Linearity 
Vertical Size 
Horizontal Hold 
Horizontal Size 

to maximum clockwise 
- to position where raster 

the kinescope 
- to position where focus 
- to center position 
- to center position 
- adjusted to give normal 
- to center position 

adjusted to give normal 

ALIGNMENT PROCEDURE 

is visible on 

is obtained 

raster height 

raster width 

TEST EQUIPMENT SET UP: A certain amount of experimentation must be employed to secure 

a stable test set up before alignment or service of the receiver is attempted. It is 
recommended that the top of the test bench be covered with a sheet of aluminum to 
insure good grounds between the various pieces of test equipment and the receiver 
chassis. In general all test signal input leads should be kept away from output leads 
as much as possible. 

SOUND TRAP ALIGNMENT: FIRST, Connect the R.F. signal generator to the grid of V-2 
by means of the I.F. input adapter as shown in Figure 5. 

500 UMF 
To grid of V2 
Point ( A) Fig. 2 

  To chassis ground 

  - 

Figure 5 I.F. Input Adapter 

3 volt bias 
battery 
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ALIGNMENT PROCEDURE (corirrim 
SECOND: Set the R.F. tuner to Channel #13. 

THIRD: Connect a 4.5 volt bias battery between the A.G.C. buss ( Point F. Fig. 2) and 
chassis ground so that the voltage on the A.G.C. buss is -4.5 volts in respect to 
the chassis. Remove A.G.C. tube ( 6AU6) V. 

FOURTH: Connect the electronic voltmeter across the picture detector load resistor 
R37, Point B, Fig. 2 and set the voltmeter on the low D.C. volt scale. 

FIFTH: Set the R.F. signal generator to the frequency shown below and tune the 
specified adjustment for minimum indication on the voltmeter. It is 
advisable to check the oui7lF-cir the generator with the crystal calibrator 
to make certain that it is exactly on frequency. 

21.75 Mc. L12(Top of chassis as shown in 
Figure 3) 

PICTURE I.F. ALIGNMENT: FIRST: Connect the R.F. signal generator, voltmeter and 
bias battery to the receiver as described in Steps 1, 2, 3 and 4 of the sound trap 
alignment instructions. 
SECOND: Set the signal generator to each of the following frequencies and peak the 

specified adjustments for maximum indication of the voltmeter. 

22.5 Mc. L6 
25.25 Mc. L13 
24.25 Mc. L14 
23.25 Mc. L15 
26.0 Mc. L17 

(Top of tuner as shown in Fig. 3) 
(Top of chassis as shown in Fig. 3) 
(Top of chassis as shown in Fig. 3) 
(Top of chassis as shown in Fig. 3) 
(Top of chassis as shown in Fig. 3) 

SOUND I.F. ALIGNMENT: FIRST: Connect the R.F. signal generator to Point B, Fig. 2. 

SECOND: Set the signal generator accurately to 4.5 Mc. This is very important 
because the picture and sound carriers sent out from the television stations are 
exactly 4.5 Mc. apart. 

THIRD: Connect the electronic voltmeter across R65 from Point D to ground as 
shown in Fig. 2. 
Set the voltmeter on the 10 volt scale. 

FOURTH: Peak the following coils for maximum reading on the voltmeter. 

L 27 Top of chassis as shown in Fig. 3. 
T 6 Top of chassis as shown in Fig. 3. 

Bottom of chassis as shown in Fig. 
T 7 ( pri. Ratio Det)Top of chassis as s,lown in 3. 

RATIO DETECTOR TRANSFORMER ALIGNMENT: FIRST: Connect the R.F. signal ger,erator 

to the receiver as described in Step 1 of the Sound I.F. Alignment instructions. 

SECOND: Connect the electronic voltmeter from Point E, Fig. 2 to ground. 
Set the voltmeter on the lowest DC scale. 

THIRD: Set the signal generator output to 4.5 Mc. Adjust the secondary of T7 
(B17iTaim view of chassis as shown in Fig. 4). Notice that it is possible to 
produce a positive or negative voltage indication on the meter by varying this 
adjustment. As the voltage swings from positive to negative, adjust T7 for 
zero output as indicated by the voltmeter. This point is called zero ratio 
detector output and indicates correct alignment of T7 transformer. If the secondary 
of T7 is found to be way out of alignment it will be necessary to re-peak the 
primary as described in the preceeding section on sound I.F. alignment. 

4.5 Mc. TRAP ALIGNMENT FIRST: Connect the R.F. signal generator as described 
in Step 1 of the sound I.F. alignment. 

SECOND: Connect the electronic voltmeter from the cathode of the picture tube 

to ground ( Point C Fig. 2) 
The voltmeter must be capable of giving a reading at 4.5 Mc. at approximately 
1 to 2 volts. 

IHIRD: Peak L22 ( Top of chassis as shown in Fig. 3) for minimum output 
on the voltmeter. 

PICTURE I.F. TOUCH UP: Connect the R.F. sweep generator output to the grid of 
V-2 by means of the I.F. Input adapter shown in Figure 5. 

SECOND: Apply bias to A.G.C. line as described in Step 3 of sound trap alignment 
Set R.r. selector to Channel #13. 

ALIGNMENT PROCEDURE (CONIC ID) 
THIRD: Connect the oscilloscope across the picture detector load resistor R37 
(157,171 B Fig. 2) by means of the shielded cable and the filter system shown 
in Figure 6. 

Vert. 

Oscilloscope 

_ 

I Î Shielded Cable 

--_ 

47K 

50 uuf. 

To Junction of 
107 and L-19 

o  To ground 

FIGURE 6 FILTER SYSTEM FOR SCOPE CONNECTION 

FOURTH: Set the R.F. sweep generator so that it sweeps from approximately 20 to 30 Mc. 

FIFTH: Adjust the oscilloscope so that the swept I.F. response is visible on the 
cathode-ray tube screen. 

SIXTH: Loosely couple the output of the R.F. signal generator to the grid of V-2 
so that the marker signals of proper frequency can be mixed in with the R.F. 
sweep signal. 

SEVENTH: Observe the band width, relative position of the picture carrier, and flatness 
of the overall I.F. response curve. If necessary slightly vary the tuning of 
the picture I.F. coils L6, L13, L14, L15, L17 until the picture I.F. response 
shown in Figure 7 is obtained. The solid curve in Figure 7 depicts the 
ideal I.F. response while the dotted curves shown permissable variations. 

FIGURE 7 IDEAL I.F. RESPONSE WITH FERMISSABLE VARIATIONS 

The picture I.F. carrier should appear approximately half way down the I.F. response 
curve as shown in Figure 7. Variation in the pix carrier position should not exceed 
Él0X, from the half way point. 

PICTURE I.F. SENSITIVITY CHECK: FIRST: Connect the R.F. signal generator to the 
receiver as specified in Steps 1 and 2 of the soun, trap alignment instructions. ( When 
making sen.itivity checks no bias battery is connected to the A.G.C. buss.) 

SECOND Connect the electronic voltmeter across the picture detector !oad resistor 
d37 Point S, Fig. 2 and set the meter on the low D.C. volts scale. 

THIRD: Set the generator output frequency at approximately 23 Mc. Adjust the 
generator output until the voltmeter reads approximately 1.0 volt. 
Record the R.F. signal input in microvolts. Repeat the procedure with 
the generator output frequency set at 24.2 and 25.4 Mc. In all cases 
the I.F. input voltage should be 100 Microvolts or less. The sensitivity 
at the I.F. picture carrier 26.25 Mc. should be approximately half of the 
I F. Sensitivity between 24. - Mc. ( Maximum of 100 microvolts.) 
If the generator output is not calibrated in microvolts, comparative 
sensitivity measurements can be made by using another receiver that is 
known to be in good operating condition as a standard. This applies to 
all sensitivity measurements and good results can be obtained if 
sufficient care is used. 
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MODELS 5325 536, 5362, 5363, Ch. 25D173A 

R.F. TUNER (S.W. CO. PART NO. PD93158)  

Sparton chassis type 25D173A is equipped with a standard coil R.F. 
tuner ( Seres 2000). With exception to L-6 slug ( 2.5 Mc.) as shown 
in Fig. 3, field alignment for this tune. has beel nl.rrosely 
omitted from the alignment procedure. Factory experience dictates 
that this unit can not be properly align.d in the field as special 
test equipment is required. Therefore any R..7. tuner adjustment in 
the field should be held to a minimum. 

Field Alignment for Standard Coil Tuners has appeared in some set 
manufacturers service manuals; it is not recommended by our Engineering 
Department. 
After receiver analysis proves the R.F. tuner to be defective, and in 
need of realignment, the complete tuner assembly ( with tubes) should be 
returned to our Factory Service Department for repair or replacement. 

DESCRIPTION PART NO. 

Condenser 
Condenser 

Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
R39 
R48 
R62A & B 
R91 
R122 
R95 
R101 
R109 
R135 

C21 3.3 MMF. Ceramic 
C22,24,29,32,34,36 
37,39.40,41,57,59 
60,64,69,94,123,124 
125,126,127,128,129 5K Ceramic 
C23,28,30,65 1K Ceramic 
C26,42 6.8 MMF. Ceramic 

_ C25,27,48,49 100 MMF.Ceramic 
- C31,35,38 270 MMF. Ceramic 
- C33 2 MFD. Elect. 
_ C43 4.7 MMF. Ceramic 
_ C44 .001 MFD. 600V. Tubular 
_ C45 47 MMF. Ceramic 
- C46,90 . 1 MFD. 400V. Tubular 
- C47 .003 MFD. 600V. Tubular 

C50 2.2 MMF. Ceramic 
- C51 .1 MFD. 600V. Tubular 
- C63 33 MMF. Mica 
- C66 120 MMF. Ceramic 
_ C67,74 . 02 MFD. 400V. Tubular 
- C68 .03 MFD. 200V. Tubular 
- C70 .01 MFD. 400V. Tubular 
- C71 5 MFD. 50V. Elect. 
- C73 .005 MFD. 600V. Tubular 
- C75A,B & C 80-20-100 MFD. Elect. 
- C76 68 MMF. Mica 
_ C85 .47 MFD. 200V. Tubular 
- C86 .05 MFD. 600V. Tubular 
- C87A,B & C Herlec Ceramic 
- C88 4.7K Mica 
- C89,101,105 . 05 MFD. 400V.Tubular 

C91A B & C 40-20-20 MFD. Elect. 
- C92 .1 MFD. 200V. Tubular 
- C93 2K Mica 
_ C98, 118 56 MMF. 2KV. Ceramic 
_ C99 . 25 MFD. 400V. Tubular 
- C100 500 MMF. 20KV. Ceramic 
- C102 . 05 MFD. 400V. Tubular 
- C103 47 MFD. 200V. Tubular 
- C104 . 01 MFD. 400V. Tubular 
_ C106,107,108 270 MMF. Mica 
- C109 .068 MFD. 200V. Tubular 
- C110 3.3K Mica 
- C111 5.1K Mica 
- C112 .01 MFD 400V. Tubular 
_ C113,114 1K, Mica 
- C115 .001 MFD. 600V. Tubular 
_ C119A,B & C 40-40-10 MFD. Elect. 
- C120A & B 40-40 MFD. Elect. 
_ C121 .047 MFD. 600V. Tubular 
_ Control-Contrast ( 25K) Dual 
- Control-Brightness ( 100K 
- Control-Volume & Tone ( Dual) 
- Control-Vert. Hold ( 1 Megl' a , utla 
- Control-Hor. Hold ( 50 K) 
- Control-Vert. Size ( 2.5 Meg) 
- Control-Vert. Lin. ( 5K) 
- Control-Hor. Drive 
- Control-Focus ( 2.5 Meg.) 

PA4326 -4 

PA4334-1 
HK36M-102 
PA4328-13 
PA4332-3 
HK36M-271 
PA4303-14 
PA4328-11 
PC42GM-102 
CC30A-470F 
PC4OGL-104 
PC40GM-302 
PA4326-1 
PC40GM-104 
MC60E-330 
PA4332-4 
PC4OHL-203 
PC4OGK-303 
PC4OHL-103 
PA4308-2 
PC40GM-502 
PA4307-23 
MC60E-680 
PC42DK-474 
PC40GM-503 
PA4339-4 
MC61F-472 
PC4OGL-503 
PA4307-22 
PC42U-104 
MC61E-202 
PA4334-5 
PC4OGL-254 
PA4342-2 
PC4OHL-503 
PC42GK-474 
PC4OGL-103 
MC60E-271 
PA4324-2 
MC63F-332 
MC61E-512 
PC40FL-103 
MC61E-102 
PC42GM-102 
n4307-21 
PA4307-13 
PA4346-1 

PA4457-1 

PA4450-1 

PA4456-1 

PA4454 
PA4411 
PA4446 
PA4454 

* * 

WHEN ORDERING PARTS ALWAYS SPECIFY PAaT NUMBER 

AND MODEL FOR WHICH PART IS INTENDED 

DESCRIPTION 

L-11 
L-12 
L-13 
L-14 
L-15 
L-16 
L-17 
L-18 
L-19 
L-20 
L-21 
L-22 
L-23 
L-24 
L-25 

* L-26A & B 
L-27 
L-28 
L-29 
L-31 
L-33,35,3 6,37 

T-6 
T-7 
T-8 
T-9 
T-10 
T-11 
T-12 

Coil - 27.75 Mc. Trap 
Coil - 21.75 Mc. Trap 
Coil - 25.25 Mc. P.I.F. ( 1) 
Coil - 24.25 Mc. P.I.F. ( 2) 
Coil - 23,25 Mc. P.I.F. ( 3) 
Choke- 25 uh 
Coil - 26.0 Mc. P.I.F. 
Choke- 25 uh. 
Choke- 150 uh. 
Choke- 300 uh. 
Choke- 220 uh. 
Coil - 4.5 Mc. Trap 
Choke- 420 uh. 
Width Control 
Horiz. Linearity 
Coil- Vert. & Horiz. Yoke 
Coil- 4.5 Mc. Trap 
Coil- Horiz. Osc. 
Choke-Filter ( 145V.) 
Choke-Filter ( Hi-V.) 

& 38 Choke-Heater 

R.F. Tuner Assembly 
Kinescope ( 17HP4) 
Kinescope ( 17KP4) 
Ion Trap 
Fuse 1/4 Amp. 

Transformer-
Transformer-
Transformer-
Transformer-
Transformer-
Transformer-
Transformer-

Knob-Inf. Control - 
Knob-Inf. Control - 
Knob-Inf. Control - 
Knob-Inf. Control - 
Knob-Tone Control - 
Knob-Tone Control - 
Knob-Fine Tuning 
Knob-Fine Tuning 
Knob-Channel Tuning 
Knob-Channel Tuning 
Knob-Off-On-Volume 
Knob-Off-On-Volume 
Sparton Emblem 
Mask (Models 5362 
Mask (Models 5325 
Safety Glass 
Safety Glass 
Safety Screen 

** Speaker-6" Round 
** Speaker-10" Round 

* * 

(Cascode) 

Inner 
Inner 
Outer 
Outer 

Sound 
Ratio 
Audio 
Vert. 
Vert. 
Horiz 
Power 

(Models 
(Models 
(Models 
(Models 
(Models 
(Models 
(Models 
(Models 
(Models 
(Models 
(Models 
(Models 

& 5363) 
& 5326) 

(Models 
(Models 
(Models 

I.F. 
Det. 
Output 
Output 
Block Osc. 
. Auto. 

5325 
5326 
5325 
5326 
5325 
5326 
5325 
5326 
5325 
5326 
5325 
5326 

5325 
5362 
5325 

5362) 
5363) 
5362) 
5363) 
5362) 
5363) 
5362) 
5363) 
5362) 
5363) 
5362) 
5363) 

& 5326) 
& 5363) 
& 5326) 

Plan' NO. 

AB43523-13 
AB43523-12 
AA6408-1 
AA6408-1 
AA6408-1 
AA6650-1 
AA6364-1 
AA6650-1 
AA6402-6 
AA6613-8 
AA6402-7 
AA6407-1 
AA6613-10 
AA6400-4 
AA6400-5 
PC70016 
AA6364-2 
AA6410-1 
AB47009-1 
AB47009-1 
AA6651-1 

AA6667-5 
AA6684-4 
AB44066-3 
AB44062-7 
AB47006-4 
PC70015 
AB44030-1 

PD93158 
PD93167-1 & 16 
PD93168-11 
PA1248-4 
PA4212-1 

PA5659-1 
PA5659-2 
PA5660-1 
PA5660-2 
P840364-1 
PB40364-2 
PB40363-1 
PB40363-2 
AB43593-1 
AB43593-2 
AB43594-1 
AB43594-2 
P840359 
PD93035-3 
PD93035-4 
PD93046-1 
PD93045-1 
P840209-8, 

PC63000-43 
PC63000-41 

Deflection Yoke Coil PC70016 supplied only as complete assembly. 

Complete speaker & R.F. Tuner Assemblies may be returned to Factory 
Service Department for repair or replacement. 
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MODELS 5225A, 5226A, 5270A, 5207A, Ch. 25D173. 2S172  

Sleee HASTINGS 

MODEL 5225A MAHOGANY VENEER 
MODEL 5228A BLONDE MAHOGANY 
17 INCH TABLE TELEVISION 

BRIEF DESCRIPTION 

Sparion ROXBURY 

MODEL 5270A MAHOGANY VENEER 
17 INCH TELEVISION CONSOLE 

Television chassis. type 25D173 is a twenty-five tube 
with a self-contained power supply, an electro-static 
system and uses either a 17KP4 or 17HP4 picture tube. 
controls are concealed by the small trap door on the 
however, as noted above this chassis is related very 
type 25D173A. 

CONTROL POSITIONS AND FUNCTIONS 

FIG.1 

OFF - ON-VOLUME 
TONE 

0 0 0 0 
VERT HOLD 
ADJUST TO STOP 
•ICTUAE 1506/ 

ROLLING 

HORIZ HOLD 
ADJUST TO EUS 
m'Art DIAGONAL 

BAAS 

BRIGHTNESS 
ADJUST TO DOS-
POD SPIGOT 

CONTRAST 
ADJUST To DOS-
DOD 

SNARINOSS 

"Deluxe" chassis 
type focusing 
The infrequent 

instrument panel, 
closely to chassis 

CHANNEL TUNING 
FINE TUNING 

DESCRIPTION 

Condenser - C33 . 47 MFD. 200V. Tubular 
Condenser - C118 . 25 MFD. 400V. Tubular 

R39 - Control- contrast ( 25K) 
R48 - Control- Brightness ( 100K) 
R91 - Control- Vert. Hold ( 1 Meg.) 
R122 - Control- Hor. Hold ( 50K) 

L39 Choke 

T12 Transformer- Power 
T13 Transformer- Filament 

Knob - Infrequent Adj. 
Knob - Volume Control 
Knob - Tone Control 
Knob - Channel Tuner 
Knob - Fine Tuning 
Sparton Script 
Infrequent Control Cover Assy. 
Mask (Models 5225A & 5226A) 
Mask (Model 5270A) 
Safety Glass (Model 5225A) 
Safety Glass ( Model 5226A) 
Safety Glass (Model 5270A) 
Safety Screen (Models 5225A & 5226A) 

PARTS LIST 

PART NO. 

PC42DK-474 
PC4OGL-254 

Speaker-6" Round 
* Speaker-10" Round IPTe=141 

PA4442-3 * Complete Speaker Assemblies may be 
PA4445-2 
PA4443-2 
PA4444-2 

AB47010-1 

AB44025-1 
AB44020-1 

PA5651 
PB40329 
PB40347 
PB40332 
PB40346 
PA5842 
AB43582-1 
PD93035-4 
PD93035-3 
PD93046-1 
PD93046-2 
PD93045-1 
PB40209-11 

returned to Factory Service Deparment 
for repair or replacement. 

NOTE: For complete parts lists for 
electrical components, refer to Ch. 
25D173A. 

(7-4apen WHITNEY 
MODEL 5207A MAHOGANY 
17 INCH TABLE TELEVISION 

DESCRIPTION 

Chassis type 25S172 is a 17", 25 tube receiver with 

most electrical characteristics identical to that of 

chassis type 25D173. 

PART LIST 

R.F. Tuner 
Kinescope 17PP4 & 17HP4 

Ion Trap 

Condenser - C73 600V. Tubular 
Condenser - C75A,B & C 4C-20-100 MF. Elect. 
Condenser - C91A,B & C 60-20-20 MF. Elect. 
Condenser - C120 A & B 40-60 MF. Elect. 

n62 Volume Control 

L-12 Trap 
L-34 R.F. Choke 

T-12 Power 

Iask 
Safety Glass 
Knob-Infrequent Control Adjustment 
Knob-Volume Control 
Knob-Channel Tuner 
Knob- Fine Tuning 

*Speaker 5" Round 

*Complete speaker & R.F. Tuner 
to Factory Service Dept. for 

PD93157 
PD93167-1-16 
PD93168-11 
PA1248-4 

PC40GM-102 
PA4307-26 
PA4307-28 
PA4307- 27 

PA4436-3 

AB43523-14 
AA6651-1 

AB44023-1 

PD93035- 2 
PD93036-1 
PA5651 
PB40339 
PB40340 
PB40333-1 

PC63000-33 

Assemblies may be returned 
repair or replacement. 

NOTE: For complete parts 
list, see Chassis 25D173A 

OJohn F. Rider 
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MODEL 5207A, Ch. 25S172 
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BRIEF DESCRIPTION 

ÇZSMeitén GRAMERCY 

MODEL 5262 MAHOGANY 

MODEL 5263 BLONDE 
17 INCH TELEVISION CONSOLE 

C..:3;nez rem WHITNEY 
MODEL 5207 MAHOGANY 

MODEL 5208 BLONDE 

17 INCH TABLE TELEVISION 

TELEVISION CHASSIS TYPE 26SS172 is a twenty-six tube standard chassis with a 
self-contained power supply, an Electro-magnet type focusing system, and uses a 
1713P4A picture tube. This chassis is equipped with the Sparton Ultra- Tuner for 
superior long-range reception. The Ultra- Tuner will receive telecasts on all 
present channels and, with the insertion of simple tuner strips on new U.H.F. 
channels. 

TELEVISION CHASSIS TYPE 26SS172A is equipped as described above, however, 
relocation of both the operating and non-operating controls accounts for the 
difference in chassis type designation. 

NOTE: For the reason stated above this chassis may not be interchanged with 
UEiiiis type 26SS172. 

SPECIAL NOTE 

Initial production of the above chassis included a color socket, which thru 
use of a convertor, would have permitted the reception of color television. 
National Production Authority Order M-90 prohibited the use of such a device, 
therefore, in order to conform to the terms of Order M-90 the use of the 
color socket was discontinued. However the accompanying Schematic diagram 
includes the hook-up of the color socket. 

A knock-out plug has been retained in the chassis for future use when color 
television is again available to the Public. 

PICTURE TUBE 

CONTROL POSITIONS AND FUNCTIONS 

CHANNEL TUNING 
OFF - ON -VOLUME FINE TUNING 

e 
eERT HOLD 
ADJUST TO STOP 
PICTURE FROM 

ROLLING 

CONTRAST 
ADJUST TO DES-
IRED PICTURE 
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HORIZ.HOLD 
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INATE DIAGON 

BARS 

BRIGHTNESS 
ADJUST TO DES-
IRED BRIGHTN 
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MODELS 5207;5208, 5262, 5263, Ch. 26SS172, A 

CHASSIS TYPE 2655172 & 26SSI72A VOLTAGE CHART AND ALIGNMENT TEST POINTS 
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360 
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25 

VIS 

6V6OT 
13 

VOLTAGE TEST SPECIFICATIONS 
1. Line Voltage = 117 Volts A.C. 

2. Channel Switch Position = Channel #2. 

3. Brightness Control Position = Maximum Brilliance on Picture Tube. 

4. Contrast Control Position = Maximum ( Clock-ise). 

5. Horizontal and Vertical Hold Control Positions = Set correct position to 
lock in picture. 

6. Horizontal width and Vertical Size Controls Positions 
Size. 

7. Vertical Linearity Control Position = Set for Best Linearity. 

8. Focus Control Position = 

9. Volume Control Position 

10. Tone Control Position = 

11. Instrument ( Meter) used = 

= Set for Maximum 

Properly focused. 

Maximum Counter-qockwise. 

Maximum Counter-Clockwise. 

(V.T.V.M.) Vacuum Tube Volt Meter. 

u 

6B06GT 

6V6GT 

V22 

61306GT 

6W4GT 

65N7GT 
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COI 
CONO. 

5Y3GT 

0 L- 22 

() (I) 
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CHAB815 DIAGRAM (TOP VIEW) 
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® e  
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12. No signal input applied to set. 

13. Unless otherwise Designated 411 Voltages Measured In Respect To Chassis Ground. 

NOTE: The points indicated by the letters A, H, C, D, E, F & G are the alignment test 
points referred to in the following alignment procedure. 
These points indicate the terminals for attaching Generator Leads and 
are shown in Figure 2. 

(A) Pin #5 of V2 ( bJb) osc. & Mixer Tube. 
Apply signals here for spot I.F. alignment or I.F. sweep. 

(B) Diode Load Resistor 
Read D.C. output here for spot I.F. al%nment. 
Connect scope h.?re for visual I.F. alignment. 
Apply 4.5 Mc. here for sound I.F. trap alignment 

(C) Cathode Of Picture Tuoe 
Read A.C. output here for overall sensitivity. 
Read 4.5 Mr. output here for aligning 4,.ç Mc. trap. 
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Ratio Det. Output 
Read D.C. here for alignment of sound take-off trap, inter-stage 
sound I.F. transformer and primary of Ratio Det. Trans. 

Ratio Det. Balanced Output 
Read D.C. here for alignment of secondary of Ratio Det. Trans. 

A.G.C. Line 
Apply 4.5 volts bias here for visual check of I.F. or overall 
with oscilloscope. 

Apply minus 3 volts through 220K Ohms to test terminal, located between 
the tubes on top of R.F. Tuner ( See Fig. 3). 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

R. F. EFEÇUENCY RANGE  

Channel Channel 
Number Freq.Mc. 

2 54-6o 
3 60-66 
4 66-72 
5 76-82 
6 82-88 
7 174-180 
8 180-186 
9 186-192 
lo 192-198 
11 198-204 
12 204-210 
13 210-216 

Picture Sound 
Carrier Carrier 
Freq.Mc. Freq.Mc. 

55.25 59.75 
61.25 65.75 
67.25 71.75 
77.25 81.75 
83.25 87.75 

175.25 179.75 
181.25 185.75 
187.25 191.75 
193.25 197.75 
199.25 203.75 
205.25 209.75 
211.25 215.75 

Receiver TUBE 
R.F. Osc. ---Tr-- 
Freq.Mc. V2 

V3 
V4 
V5 
V6 
V7 
V8 
V9 
V10 
V11 
V12 
V13 
V14 
V15 
V16 
V17 

81.5 
87.5 
93.5 

103.5 
109.5 
201.5 
207.5 
213.5 
219.5 
225.5 
231.5 
237.5 

POWER SUPPLY RATING 

117 Volts.. • 60 Cycles...250 Watts 

AUDIO POWER OUTPUT RATING  

Maximum Undistorted 2  5 Watts 

LOUD SFEAKERS  

Model 5207 & 5208 5"P.M.Round 
Models 5262 &5263 10"P.M.Round 
Voice Coil Impedance.. . 3.2 Cs @ 400 Cycles 

PICTURE I.F. FREQUENCIES  

Picture Carrier Frequency 26.25 Mc. 
Accompanying Sound Traps 21.75 Mc 

SOUND I.F. FnEQUENCIES 

Sound Carrier Frequency  4.5 Mc. 
Sound Discriminator Band Width 
(Between Peaks) 200 Kc. 
Video Response to 4 Mc. 
Focus Magnetic 
Sweep Deflection Magnetic 
Scanning Interlaced 525 Lines 
Horizontal Scanning Frequency 15,750 Cps. 
Vertical Scanning Frequency 60 Cps. 
Frame Frequency Picture Repetition Rate) 

30 Cps. 
Receiver Antenna Input Impedance 300 Ohms 

Balanced 

V18 
V19 
V20 
V21 
V22 
V23 
V24 
V25 
V26 

TUBE COMPLEMENT 

TYPE FUNCTION 
bAG5 R.F. Amplifier 
6J6 Osc. & Mixer 
6CB6 1st I.F. Amplifier 
6BA6 2nd I.F. Amplifier 
6BA6 3rd I.F. Amplifier 
6CB6 4th I.F. Amplifier 
6AL5 Video Detector 
6AU6 A.G.C. 
6AH6 Video Amplifier 
17BP4A Picture Tube 
6AU6 1st Sound I.F. 
6AU6 2nd Sound I.F. 
6AL5 Ratio Detector 
6AT6 Audio Amplifier 

6v60T Power Amplifier 
12AU7 Sync.Strip. Amp. & Clipper 
6SN7GT Vert. Osc. Disc.& Phase 

Splitter 
6V6GT Vertical Output 
6W4GT Damper Tube 
1B3GT Hi-Voltage Rectifier 

6BQ6GT Horizontal Output 
6BQ6GT Horizontal Output 
6SN7GT Horiz. Osc. & Disc. Tube 
6AL5 Horiz. Phase Detector 
5Y3GT Lo-Voltage Rectifier 
5U4G Med. Voltage Rectifier 
OPERATING CONTROLS LOCATED ON 

FRONT PANEL  

Volume  
Vertical Hold  
Horiz Hold  
Brightness  
Contrast  
Channel Tuning  
Fine Tuning  

NON-OPERATING CONTROLS  

(Not Including R.F. & I.F. Adjust) 
Chassis 26SS172 Chassis 26SS172A 

Focus  
Vert. Size  
Vert. Lin  
Horiz.Width  
Horiz.Cent  
Horiz.Drive  
Horiz.Osc  
Defl. Coil  
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MODELS 5207, 5208, 5262, 5263, Ch. 26SS172, A 
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TEST EQUIPMENT: In order to align and service Sparton television receivers properly 
the following test equipment should be available: 

FIRST: AN H.F. SWEEP GENERATOR of reliable quality that performs the following 
functions: 

A. Provides sweep outputs in the following frequency ranges: 

B. 

19 to 30 Mc. 
40 to 90 Mc. 
170 to 225 Mc. 

10 Mc. ,sweep width 
10 Mc. sweep width 
10 Mc. sweep width 

Provides an output signal that can be varied by means of an attenuator 
up to a maximum of at least .1 volt. 

SECOND: AN R.F. SIGNAL GENERATOR that 
a maximum of at least . 1 volt 

A. I.F. Frequencies 
21.75 Mc. 
22.5 Mc. 
25.25 Mc. 
24.25 Mc. 
23.25 Mc. 
26.0 Mc. 
26.25 Mc. 
4.5 Mc. 

B. R.F. Frequencies 
Channel No. 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

will provide an adjustable output signal 
on the following fixed frequencies: 

Sound Trap 
1st Video I.F.Coil 
2nd Video I.F.Coil 
3rd Video I.F.Coil 
4th Video I.F.Coil 
5th Video I.F.Coil 
Picture I.F. Carrier 
Sound I.F. & Traps 

Picture Carrier 
55.25 Mc. 
61.25 Mc. 
67.25 Mc. 
77.25 Mc. 
83.25 Mc. 

175.25 Mc. 
181.25 Mc. 
187.25 Mc. 
193.25 Mc. 
199.25 Mc. 
205.25 Mc. 
211.25 Mc. 

THIRD: A CATHODE-RAY OSCILLOSCOPE of good quality that has 
vertical amplifier and a low capacity input probe. 

FOURTH: AN ELECTRONIC VOLTMETER with ranges to read 1V. DC, 
7V. AC at 400 cycles and 4.5 Mc. 

FIFTH: A CRYSTAL CALIBRATOR that can be used for checks on 
output frequencies of the R.F. Signal generator. 

GENERAL INSTRUCTIONS: Practically all servicing with the exception of some tube 
placement will require removal of the receiver chassis from the cabinet. 

Sound Carrier 
59.75 Mc. 
65.75 Mc. 
71.75 Mc. 
81.75 Mc. 
87.75 Mc-

179.75 Mc. 
185.75 Mc. 
191.75 Mc. 
197.75 Mc. 
203.75 Mc. 
209.75 Mc. 
215.75 Mc. 

up to 

a fairly wide band 

10V. DC and 

the accuracy of the 

re-

A convenient arrangement that mak.?.s both the top and bottom of the chassis accessible 
for alignment and servicing can be realized by orienting the receiver chassis in such 
a manner that it rests on its side and on the horizontal output shield can. 

ALIGNMENT REQUIREMENTS: Under normal conditions complete receiver realignment will 
seldom be necessary in the field. However, a detailed description of the overall 
alignment procedure is included to provide all necessary information if it should be 
required. 

In general it is not recommended that the R.F. and the converter circuits of the 
R.F. tuner be realigned by the service engineer unless absolutely necessary. In cases 
where tuner components have been damaged or where complete realignment is indicated, 
the R.F. tuner assembly shoi_ld be removed from the chassis and sent back to the 
factory in exchange for a new unit which will be shipped complete with tubes. 

When the new R.F. unit is assembled to the chassis it will be necessary in all 
cases to realign L6 which is located on the tuner chassie. Normally this is the 
only adjustment that will be required with tuner change but a check on overall receiver 
alignment and sensitivity should be made for the sake of certainty and assured 
customer satisfaction. 

EFFECTS OF TUBE REPLACEMENT ON THE ALIGNMENT OF R.F. TUNER CIRCUITS: The alignment of 
the R.F. and converter circuits of the R.F. tuner is critical and may be affected by 
a tube change. In cases where these tubes(6AG5 or 6J6) are replaced it will be 
necessary for the service engineer to check for satisfactory receiver operation. If 
realignment is indicated it can usually be avoided by selection of replacement tubes 
until correct receiver operation is realized. 
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ORDER OF ALIGNMENT: When complete receiver realignment 
performed in the following order: 

1. Sound Traps 
2. Picture I.F. 
3. Sound I.F. and 4.5 Mc. Trap 
4. Ratio Detector Transformer 
5. Retouch Picture I.F. 
6. Sound and Picture I.F. Sensitivity Check 
7. R.F. and Converter Circuits(not recommended) 
8. Overall Sensitivity Check 

PRELIMINARY AnJUSTMENTS: Pefore alignment the receiver controls should be adjusted to 
the approximated operation positions specified in the table below. The controls shoulc 
remain in these positions for all checks unless otherwise specified. 

Contrast Control - to center position 
Brightness Control - to position where raster is visible on 

the kinescope 
Focus Control - to position where focus is obtained 
Vertical Hold - to center position 
Vertical Linearity - to center position 
Vertical Size - adjusted to give normal raster height 
Horizontal Hold - to center position 
Horizontal Size - adjusted to give normal raster width 
Horizontal Centering- to center raster on tube 

ALIGNMENT PROCEDURE 

is indicated it should be 

TEST EQUIPMENT SET 1JP  A certain amour ,- of experimentation must be employed to secure 
a stable test set up before alignment or service of the receiver is attempted. It is 
recommended that the top of the test bench be covered with a sheet of aluminum to 
insure good grounds between the various pieces of test equipment and the receiver 
chassis. In general all test signal input leads should be kept away from output leads 
as much as possible. 

SOUND TRAP ALIGNMENT: FIRST, Connect the R.F. signal generator to the grid of V-2 
by means of the I.F. input adapter as shown in Figure 6. 

R.F. Generator 
o  

50-n- Coax. 500 UMF 

Output 100K 

50-n-

To griC of V2 
Point ( A) Fig. 2 

To chassis ground 

3 Volt bias 
battery 

Figure 6 I.F. Input Adapter 

SECOND: Set the R.F. tuner to Channel #13. 

THIRD: Connect a 4.5 volt bias battery between the A.G.C. buss ( Point F. Fig. 2) and 
chassis ground so that the voltage on the A.G.C. buss is -4.5 volts in respect to 
the chassis. 

FOURTH: Connect the electronic voltmeter across the picture detector load resistor 
P.37. Point B, 2 and set the voltmutcr on the low D.C. volt scale. 

FIFTH: Set the H.F. signal generator to the frequency shown below and tune trie 
specified adjustment for minim,in indication on the voltmeter. It is 
advisable to cneck the output -75r the generator with the crystal calibrator 
to make certain that it is exactly on frequency. 

21.75 Mc. L12 ( Top of chassis as shown in 
Figure 3) 

PICTURE I.F. ALIGNMENT: FIRST: Connect the R.F. Signal generator, voltmeter and 
bias battery to the receiver as described in steps 1, 2, 3 and 4 of the sound trap 
alignment instructions. 

S"CCNE:  Set the si-nal rererator to each of the following frequencies and peak the 
specified adjustments for maximum :ndication of the voltmeter. 

22.5 Mc. L6 
25.25 Mc. L13 
24.25 Mc. L14 
23.25 Mc. L15 
26.0 Mc. L17 

(Top of tuner as shown in Fig. 3) 
(Top of chassis as shown in Fig. 3) 
(Top of chassis as shown in Fig. 3) 
(Top of chassis as shown in Fig. 3) 
(Top of Chassis as shown in Fig. 3) 

SOUND I.F. ALIGNMENT: FIRST: Connect the R.F. signal generator to Point B, Fig. 2 

SECOND: Set the signal generator accurately to 4.5 Mc. This is very important 
because the picture and sound carriers sent out from the television stations are 
exactly 4.5 Mc. apart. 

THIRD: Connect the electronic voltmeter across C71 from Point D to ground as 
shown in Fig. 2 
Set the voltmeter on the 10 volt scale. 

FOURTH: Peak the following coils for maximum reading on the voltmeter. 

L 27 Top of chassis as shown in Fig. 3. 
T 6 Ton of chassis as shown in Fig. 3. 

Bottom of chassis as shown in Fig. 4 
T 7 ( Pri Ratio Det)Top of chassis as shown in Fig. 3. 

RATIO DETECTOR TRANSFORMER ALIGNMENT: FIRST: Connect the R.F. signal generator 
to the recéiver as described in Step 1 of the Sound I.F. Alignment instructions. 

SECOND: Connect the electronic voltmeter from Point E, Fig. 2 to ground. 
Set the voltmeter on the lowest DC scale. 

THIRD: Se- the signal genrra.mor o •s-put ,o 4.5 Mc. Adjust the secondary of T7 
(7,77.6M view of chassis as shown in Fig. 4). Notice that it is possible to 
produce a positive or negative voltage indication on the meter by varying this 
adjustment. As the voltage swings from positive to negative, adjust T7 for 
zero output as indicated by the voltmeter. This point is called zero ratio 
detector output and indicates correct alignment of T7 transformer. If the secondary 
of T7 is found to be way out of alignment it will be necessary to re-peak the 
primary as described in the preceeding section on sound I.F. alignment. 

4.5 MC. TRAP ALIGNMENT FIRST: Connect the R.F. signal generator as described 
in Step 1 of the sound I.F. alignment. 

SECOND: Connoct the electronic voltmeter from the cathode of the picture tube 
to ground ( Point C Fig. 2) 
The voltmeter must be capable of giving a reading at 4.5 Mc. at approximately 
1 ta 2 volts. 

THIRD: Peak L22 ( Top of chassis as shown in Fig. 3) for minimum output 
on the 3
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MODELS 5207, 5208, 5262. 5263, Ch. 26SS172, A  

ALIGNMENT PROCEDURE (CONT'D) 

PICTURE I.F. TOUCH UP: Connect the R.F. Sweep generator output to the grid of 
V-2 by means of the I.P. input adapter shown in Figure 6. 

SECOND: Apply bias to A.G.C. line as described in Step 3 of sound trap alignment. 
Set R.r. selector to Channel #13. 
THIRD: Connect the oscilloscope across the picture detector load resistor R37 
(FMTE-B Fig. 2) by means of the shielded cable and the filter system shown 
in Figure 7. 

Oscilloscope 

Shielded Cable 

47K 

50 uuf. 

To Junction or 
R37 and 119, 

To ground 

Figure 7 FILTER SYSTEM FOR SCOPE CONNECTION 

FOURTH: Set the R.F. sweep generator so that it sweeps from approximately 20 to 30 Mc. 

FIFTH: 

SIXTH: 

SEVENTH:  

Adjust the oscilloscope so that the swept I.F. response is visible on the 
cathode-ray tube screen. 

Loosely couple the output of the R.F. signal generator to the grid of V-2 
so that the marker signals of proper frequency can be mixed in with the R.F. 
sweep signal. 

Observe the band width, relative position of the picture carrier, and flatness 
of the overall I.F. response curve. If necessary slightly vary the tuning of 
the picture I.F. coils L6, 113, L14, 115, 117 until the picture I.F. 
response shown in Figure 8 is obtained. The solid curve in Figure 8 depicts 
the ideal I.F. response while the dotted curves shown permissable variations. 

ALIG1',IfIEN'r PROCEDURE (CONT'D) 

22.7 Yc. 25.5 Mc. 

26.25 Mc. 

Figure 8 IDEAL I.F. RESPONSE WITH PERMISSABLE VARIATIONS 

The picture I.F. carrier should appear approximately half way down the I.F. 
response curve as shown in Figure 8. Variation in the pix carrier position 
should not exceed É10°7 from the half way point. 

PICTURE I.F. SFNSITIVITY CHECK: FIRST: Connect the R.F. signal generator 
to the receiver as specified SteiTs— rand 2 of the sound trap alignment 
instructions.(When making sensitivity checks no bias battery is connected 
to the A.G.C. buss.) 

SECOND:  

THIRD:  

Connect the electronic voltmeter across the picture detector load 
resistor R37 Point A, Fig. 2 and set the meter on the low D.C. 
volt scale. 

Set the generator output frequency at approximately 23 Mc. Adjust 
the generator output until the voltmeter reads approximately 1.0 
volt. Record t1.3 R.F. signal input in microvolts. Repeat the 
procedure with the generat r output frequency set at 24.2 and 25.4 
Mc. In all cases t.e 1.F. irput volage should be 100 microvolts 
or less The rersItivitv at the I F picture .yarrier 26.25 Mc. 
should oe approximat.:.1, ..if of the I.F. Sensitivity between 24.2 
Mc. ( Maximum of 100 microvolts ) If the generator output is not 
calibrated in microvolts comparative sensitivity measurements 
can be made by using another receiver that is known to be in 
good operating condition as a standard. This applies to all 
sensitivity measurements and good results can be obtained if 
sufficient care is used. 

R.F.TUNER (S.W. Co. Part ro. PD93157) 
Sparton Chassis types 2653172 & 26SS172A are equipped with a standard coil 
R.F. tuner ( Type 1111) With exception to L-6 slug ( 22.5 Mc.) as shown in 
Fig. 3, page Z8, field alignnent for this tuner has been purposely omitted 
from the alignment procedure. Factory experience dictates that this unit 
can not be properly aligned in the field as special test equipment is 
required Therefore any R.F. '. mer adjustment in the field should be held 
to a minimum. 

Field Alignment for Standard Coil tuners has appeared in some set 
manufacturers service manuals; it is not recommended b our Eng. Dept. 
After receiver analysis proves the R F. tuner to be def ctive, and in need 
of realignment the complete tuner assembly (with tubes) should be returned 
to our Factory Service Department for repair or replacement. 

John F. Rider 
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MODELS 5207, 5208, 5262, 5263. Ch. 26SS172, A 

Condenser 
Condenser 

Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condeneer 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Conc..nser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 

R39 
R48 
R62 
R91 
R95 
R101 
R107 
R109 
R122 
R135 

WHEN ORDERING PARTS ALWAYS SPECIFY PART NUMBER AND MODEL FOR WHICH PART IS INTENDED. 

DESCRIPTION 

C23,28,30,65 IK Ceramic 
- C24,29,32,34,36,37,39,40,41 

57,59,60,64,69,94,123,124,125, 
126,127,128,129 5K Ceramic 

- C31,35,38 270 MMF. Ceramic 
- C26,42 6.8 MMF. Ceramic 
- C27,48,49 100 MMF.Ceramic 
- C33,85 . 47 MFD. 200V. Tubular 
- C43 4.7 MMF. Ceramic 
- C44,115 . 001 MFD. 600V. Tubular 
- C45 47 MMF. Ceramic 
- C46, 90 . 1 MFD. 400V. Tubular 
- C47 . 003 MFD. 600V. Tubular 
- C50 2.2 MMF.Ceramic 
- C51 . 1 MFD. 600V. Tubular 
- C63 33 MMF. Mica 
- C66 120 MMF. Ceramic 
- C67,74 . 02 MFD. 400V. Tubular 
- C68 . 03 MFD. 200V. Tubular 
- C70 . 01 MFD. 400V. Tubular 
- C71 5 MFD. 50V. Elect. 
- C73 . 001 MFD. 600V. Tubular 
- C75A, B & C 80-20-100 MFD.Elect. 
- C76 68 MMF. Mica 
- C86 . 05 MFD. 600V. Tubular 
- C87A,B & C Herlec Ceramic 
- C88 4.7K Mica 
- C89 . 05 MFD. 400V. Tubular 
- C91A, B & C 40-20-20 MFD. Elect. 
- C92 . 1 MFD. 200V. Tubular 
_ c93 2K Mica 
- C98 56 MMF. 1200V. Mica 
- C99, 101 MFD. 400V.Tubular 
- C100 500 MM'. 20KV. Ceramic 
- C102 . Uel mir. 400V. Tubular 
- C103 . 25 MFD. 200V. Tubular 
- C104 . 01 MFD. 400V. Tubular 
- C105 20-270 MMF. Trimmer 
- C106 270 MMF. Mica 
- C107 190 MMF. Mica 
- C108 220 MMF. Mica 
- C109 . 04 MFD. 200V. Tubular 
- C110 3.9K Mica 
- C111 5.1K Mica 
- C112 . 01 MFD. 400V. Tubular 
- C113, 114 1K Mica 
- C119A, B & C 40-40-10 MFD.Elect. 
- C120A & B 40-40 MFD. Elect. 
- C121 . 047 MFD. 600V. Tubular 

- Control-Contrast 
- Control-Brightness 
- Control-Volume 
- Control-Vert. Hold ( 1 Meg.) 
- Control-Vert. Size ( 2.5 Meg.) 
- Control-Vert. Linearity 
- Contr31-Hor. Width 
- Control-Hor. Centering 
- Cortrol-lior. Hold 
- Control-Focus 

PART NO. 

HK36M-102 
PA4334-1 

HK36M-271 
PA4328-13 
PA4332-3 
PC42DK-474 
PA4328-11 
PC42GM-102 
CC30A-470F 
PC4OGL-104 
PC40GM-302 
PA4326-1 
PC40GM-104 
MC60E-330 
PA4332-4 
PC4OHL-203 
PC4OGK-303 
PC4OHL-103 
PA4308-2 
PC40GM-102 
PA4307-23 
MC60E-680 
PC40GM-503 
PA4339-4 
MC61F-472 
PC4OGL-503 
PA4307-22 
PC42GK-104 
MC61E-202 
PA4340-6 
PC4OGL-254 
PA4342-2 
PC4OHL-503 
PC4OGK-254 
PC4OGL-103 
PA4368 
MC60E-271 
MC60E-391 
MC60E-221 
PC4OGK-403 
MC63F-392 
MC61E-512 
PC40FL-103 
MC61E-102 
PA4307-21 
PA4307-13 
PA4346-1 

PA4442-3 
PA4445-2 
PA4436-3 
PA4443-2 
PA4431 
PA4411 
PA4448 
PA4446 
PA4444-2 
PA4426-1 

DESCRIPTION 

L-12 Coil - 21.75 Mc. Trap 
L-13 Coil - 26.0 Mc. P.I.F. 
L-14 Coil - 24.25 Mc. P.I.F. 
L-15 Coil - 23.25 Mc. P.I.F. 
L-16 Choke- 25 uh. 
L-17 Coil - 25.25 Mc. P.I.F. 
L-18 Choke- 25 uh. 
L-19 Choke- 150 uh. 
L-20 Choke- 300 uh. 
L-21 Choke- 220 uh. 
L-22 Coil- 4.5 Mc. Trap 
L-23 Choke- 420 uh. 

*L-26 A & B Vertical & Horizontal Yoke 
L-27 Coil - 4.5 Mc. Trap 
L-28 Coil - Hor. Oscillator 
L-29 Choke- Filter 
L-30 Coil - Focus 
L-31 Choke- Filter 
L-33,34,35,36,37 & 38 Choke- Heater 

(1) 
(2) 
(3) 

T-6 Transformer- Sound I.F. 
T-7 Transformer- Ratio Det. 
T-8 Transformer- Audio Output 
T-9 Transformer- Vertical Output 
T-10 Transformer- Vertical Block Osc. 
T-11 Transformer-Horiz. Output 
T-12 Transformer- Power 
T-13 Transformer- Filament 

Ion Trap 
Fuse 3/8 Amp. 

** R.F. Tuner Assembly 
Kinescope 
Mask 
Safety Glas (Models 5207 & 5262) 
Safety Glass ( Models 5208 & 5263) 
Safety Screen(Models 5207 & 5208) 
Infrequent Control Cover Assembly 
Sparton Script 
Knob Escutcheon & Spring Assembly 
Knob Escutcheon & Spring Assembly 
Knob-Volume Control 
Knob-Channel Tuner 
Knob- Fine Tuning 
Knob- Infrequent Control 

** Speaker- 5" Round 
** Speaker-10" Round 

PART NO. 

AB43523-14 
AA6408-1 
AA6408-1 
AA6408-1 
AA6650-1 
AA6364-1 
AA6650-1 
AA6402-6 
AA6613-8 
AA6402-7 
AA6407-1 
AA6613-10 
PC70009 
AA6364-2 
AA6403-2 
AB47009-1 
PC70008 
AB47009-1 
AA6651-1 

AA6667-5 
AA6684-4 
AB44066-3 
AB44062-7 
A847006-4 
PC70010 
AB44019-2 
A1344020-1 

PA1248-2 
PA4212-3 
PD93157 
PD93165-1,-8,-9 
PD93035-2 
PD93036-1 
PD93036-2 
PB40209-11 
AB43582-1 
PA5842 
AA6370-5 
AA6370-6 
PB40339 
PB40340 
PB40333-1 
PA5651 

PC63000-33 
PC63000-12 

* Deflection Yoke Coil PC70009 supplied only as complete assembly 

** Complete speaker & R.F. tuner assemblies may be returned to 
Factory Service Department for repair or replacement. 
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Q "Welt SHEFFIELD 

MODEL 5265 MAHOGANY 

17 INCH TELEVISION CONSOLE 

(444 a  MODEL 5267 MAHOGANY 
17" Television Console 

BRIEF DESCRIPTION 

(46Kettet RUTLEDGE 

MODEL 5268 MAHOGANY 

17 INCH TELEVISION CONSOLE 

TELEVISION CHASSIS TYPE 26SD172 is a twenty-six tube "Deluxe" chassis 
with a self-contained power supply, an electro-magnet type focusing 
system, full range tone control, built-in adjustable Dipole antenna 
and uses a 17BP4A picture tube. This chassis is equipped with the 
Sparton Ultra-tuner for superior long range reception. The Ultra-
tuner will receiver telecasts on all present channels and, with the 
insertion of simple tuner strips on new U.H.F. channels. 

TELEVISION CHASSIS TYPE 26SD172A is equipped as described above, 
however, relocation of both the operating and non-operating controls 
accounts for the difference in chassis type designation. 

NOTE: For the reason stated above this chassis may not be inter-
changed with chassis type 26SD172. 
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MODELS 5265, 5267 5268, Ch. 26SD172, 26SD172A 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

Channel Channel Picture Sound 
Number Freq.Mc. Carrier Carrier 

Freq.e.c. Freq.Mc 

2 54-60 55.25 59.75 
3 60-66 61.25 65.75 
4 66-72 67.25 71.75 
5 76-82 77.25 81.75 
6 82-88 83.25 87.75 
7 1714-180 175.25 179.75 
8 180-186 181.25 185.75 
9 186-192 187.25 191.75 
10 192-198 193.25 197.75 
11 198-204 199.25 203.75 
12 204-210 205.25 209.75 
13 210-216 211.25 215.75 

POWER SUPPLY RATING 

Receiver 
R.F. Osc. 
Freq.Mc. 

81.5 
87.5 
93.5 

103.5 
109.5 
201.5 
207.5 
213.5 
219.5 
225.5 
231.5 
237.5 

117 Volts 60 Cycles....250 Watts 

AUDIO POWER OUTPUT RATING 

Maximum Undistorted 

LOUD SPEAKER 

2  5 Watts 

All Models 12" P.M. 
Voice Coil Impedance..3.2 Ohms @ 400 Cycles 

PICTURE I.F. FREQUENCIES  

Picture Carrier Frequency 26.25 Mc. 
Accompanying Sound Traps 21.75 Mc. 

Round 

SOUND I.F. FREQUENCIES  

Sound Carrier Frequency 4  5 Mc. 
Sound Discriminator Band Width 
(Between Peaks) 200 Kc. 
Video Response To 4 Mc. 
Focus Magnetic 
Sweep Deflection Magnetic 
Scanning... Interlaced 525 Lines 
Horizontal Scanning Frequency 15,750 Cps. 
Vertical Scanning Frequency 60 Cps. 
Frame Frequency ( Picture Repetition Rate)30 Cps. 
Receiver Antenna Input Impedance....300 Ohms 

Balanced 

TUBil; 

\,3 
V4 
V5 
V6 
V7 
V8 
V9 
V10 
V11 
V12 
V13 
V14 
V15 
V16 
V17 

V18 
V19 
V20 
V21 
V22 
V23 
V24 
V25 
V26 

TYPE 

6.05 
6J6 

68A6 
68A6 
6CB6 
6AL5 
6AU6 
6AH6 

17BP4A 
6AU6 
6AU6 
6AL5 
6AT6 

6V6GT 
12AU7 
6SN7GT 

6V6GT 
6W4GT 
1B3GT 
68Q6GT 
6BQ6GT 
6SN7GT 
6AL5 
5Y3GT 
5U4G 

FUNCTION 

R.F. Amplifier 
Ose. & Mixer 
1st I.F. Amplifier 
2nd I.F. Amplifier 
3rd I.F. Amplifier 
4th I.F. Amplifier 
Video Detector 
A.G.C. 
Video Amplifier 
Picture Tube 
1st Sound I.F. 
2nd Sound I.F. 
Ratio Detector 
Audio Amplifier 
Power Amplifier 
Sync. Strip. Amp.&Clipper 
Vert. Osc.Disc. & Phase 
Splitter 
Vertical Output 
Damper Tube 
Hi-Voltage Rectifier 
Horizontal Output 
Horizontal Output 
Horiz. Osc. & Disc. Tube 
Horiz. Phase Detector 
Lo-Voltage Rectifiér 
Med. Voltage Rectifier 

OPERATING CONTROLS LOCATED ON 
FRONT PANEL 

Tone  
Volume  
Vert. Hold  
Horiz. Hold  
Brightness  
Contrast  
Channel Tuning 
Fine Tuning  
Dipole Antenna..On cabinet 

NON-OPERATING CONTROLS  

(Not including R.F. & I.F. Adjust) 

Chassis 26SD172 

Focus 
Vert. Size.. 
Vert. Lin... 
Horiz.Width. 
Horiz.Cent.. 
Horiz.Drive. 
Horiz.Osc... 
Defl. Coil.. 

Chassis 26SD172A 

NOTE: For alignment data, see Chassis 26SS172A 

I B3GT 
T-I I 

6B06GT 

T-I 3 

6BQ 6GT 

6W4G 

6V6GT 6AL5 85N7GT 

6V6GT 

5U 4G 5T3GT 
0 L-22 

6AU6 6AH6 
6SN7GT 

12AU7 

T- 9 

CHARM DIAGRAM (Tor Turn 
FIG. I 

T-I 2 

6AU6 

T-6 

6AU6 
T-7 
Cep 

PRI. 

6AL5 

6AT6 

6AL5 

6CB6 

6BA6 CI 

6BA8 

6CB6 

L-I 7 

(I) L- I5 

0 L- I4 

0 L-13 

6A24,5 RF AMP 

242 -7-'')7 6J15 ,(i!.) 
OSC 411XE 

John 7. Rider 



CHASSIS TYPE 26SDI72 

NEIGH 

0T12 

R.F.CHOKE 6AL5 

L-18 
NO.4 I F 

ri 
1:17 
auc. 

NO 3 1.i 

L-15 
23.25MC 

NO 2 1.F 

() 
L-14 

24.2 SMC 

140RUCENT 

L22CL-

I- R SOCKET 

VERT LIN 

MW 

0 0 
5Y3GT 5U40 

L-21 gi 0 141j TRAP 

6AU 6 

6AH6 0 L-23 
VIDEO PEAK,NG VIDEO PEAKING 

L."19 --c_ivIDEo PEAKING 

c03 () L-2 

0 SOUND TAKEOFF 

 L-38 . lei L-27 4.516C 

riCe 5R-Ell: 37 

6CB6 

L- 16 FI.FC140KE 
1!11 1.--3 

6BA6 

EnREOL35 

0 6BA6 

O 
L-13 

23.2514C. 

Pf-moKEILT33 

8CB8 

O SOUND TRAP 
L-12 
21. 75 MC. 

  fa 

nil 
TUNER 

6A U6 

0 

.0 PRI. SI INTER irGE 

SOU4 WC 

0 8AU 8 

RATIO OCT 

O tl! 4.514C. 

T-7 
SEC. 

0 6AL5 

8AT6 

I 2 AU 7 

851\17G T 

L3. e 
LIER CHOKE 

L-29 

F,LTER CHOKE 

CRAMS DIAGRAM (BOTTOM VIEW) 

FIG. 2 

L-26 
RORIE OSO, 

ces 
NORIZ DRIVE 

6BQ 8GT 

6W4GT 

65N 7GT 

CONTRAST 

"I:UHL" Hi7271 

RIZ. HOLD  VERTit ..01..0 

R30 rñ  
Ljp 

PARTS LIST 
DESCRIPTION 

Mask 

Safety Glass 

Infrequent Control Cover 

Knob Escutcheon & Spring Assy. 

Knob Escutcheon & Spring Assy. 

Knob-Tone Control 

Knob-Fine Tuning 

Knob-Volume Control 

o 
6BQ6GT 

o 
6AL5 

PART NO. 

PD93035-2 

P093036-1 

& Spring Assy. A843582-1 

AA6370-5 

AA6370-6 

PB40328-1 

P340333-1 

PB40337 

o 
8V6GT 

o 
6V8GT 

r_J 
Ft62A1 VOLUN 

R6213 TINE 

R 55 

HEIGHT 

O T-12 o 
R.1.0.0« E 6AL 5 VIDEO PEAKING 

1:18 
NO .4 

0 o  

L-17 
26 MC. 

NO 3 I.E 

O 
L- I5 

23.2514G 

NO.2 IF 

O Ill Melt( I L-35 

24.2SN1C. 
L-14 0  

6BA6 

C133 

r".00,E1L-37 

6CB6 

R.E 040K E 

EIHMEC Lr50 

r 

NO. I 1.F. 

O 
L-13 

25.2SIAC. 

8BA8 

Mffli L-33 

6CB6 
SOUND TRAP 

O L-12 
21. 75 MC. 

O 
o 
o 
O 

TUNER 

CHASSIS TYPE 26SDI72A 
4,f f co,.. SOCKET 

ret, 
FOCUS 

R135 

o 
5Y3GT 5U40 

L-21 0 0 L-22 
4.560C TRAP 

6AU 6 

6AH6 ( A:;; 
VIDEO PEAKING 

VIDEO PEAKING 

0)L-20 

SOUND TAKEOFF 

L-27 4.664C 

6A U6 

0 

• rm. • 

• • 

I2AU7 

INTER STAGE 
SOUND I.F 

T-4 
4.61X. 

0 6AU6 

RARO OCT 

CI) T-7 
SEC. 
4.SIAC. 

0 6AL5 

o 
8AT6 

65N7GT 

FILTER CHOKE 

1. 

L-29 

FILTER CHOI% 

CHARM DIAGRAM (BOTTOM VIEW) 

FIG. 3 

VERT. LIN 

MOI 

ces 
RORIE DRIVE 

L-28 
NORI2.0SC. 

68Q 63T 

o 
6W4GT 

85N 7GT 

CONTRAST SOUGHT NESS RORIE NOLD VERT NOLOri 
Rif 

T-8 

femz.10.070 

R107 

RORIE. CENT. 

R100 

o 
6BQ 8GT 

o 
T-13 

o 

6AL5 

- 

o 
6V8 GT 

o 
8V8GT 

-A  

R62A VOLUME 

TONE 1625 

Knob-Cnannel Tuner 

Knob-Infrequent Control 

Knob-Dipole Antenna 

• Speaker-12" P.M. Round 

Control-Volume & Tone 

P840340 

(4 Reqtd) PA5651 

PA5650 

PC63000-32 

PA4450-1 

* Complete speaker may be returned to Factory 
Service Department for repair or replacement. 

NOTE: For Complete Parts List for all electrical 
Components please refer te Ch. 2.65.5§72A. 
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MODELS 5265, 5267, 5268, Ch. 26SD172, 26SD172A 

MATCHING $TUB 

ANT ADJ 
C20 
2-50 

VI 

4 3 • 

DIPOLE ANT 

3001, LEAD 

Tune' eVITCH SETTING --
s SELECTS COILS FOR CHANNEL 

Cl2 
049. 

AC 
SWITCH 

V2 

VI 
▪ 6AG5 

R r AMP. 
 , 

t 5-3 
C3 

I 

R3 L-3 cs H3K 1 1 

1 

7 

1?  I 

I IL- 2 
C> I 

RI 3 
3.9K 

C2 
3-9 

C • 

120 

) I 

2.281 I 
R4 

L-5 I.;11 

`i 1 

R2 
47K 

ci 
•001t_j_ 

T-12 

POWER 
TRAMS 

R. F. TUNER 

100 
C5 

66 
2208 

20 

C6 
+10 

CH 
.5-3 

167 
10K 

V2 
6J 6 

050 & MIXER 

  5 

31 

69',11 

C 7 
.5 -3 

FINE 
TuNING 

RED 

1,1„ap 

I:77K 

Re 

YAWS 

CIO 

I 3-5 

C,102 

C13 

CH BARE 

WHITE 

L- 15 I 
22.51 
MC 

VII 
6AU6 

1ST SOUND I F 

3 
655 10011 
059 
511 

5 

VI 2 SOUND IF 
6AU6 

2ND SOUND I F   g- 7 

- 
'-6 

1 é   

I 14:311 c> I 282 
4 : T I 

R57  • 6,  •---4 

82 coo 

I5" 

IC 
656 
006 RS8 659 

470K 33' 

5 

VI3 
6 AL 5 
RATIO DEI. 

6624 
33011 
VOLUME 

VI 4 
6A T6 

AUDIO AMP 

V6 
6C B6 

4TH I F. AMP 

V7 'VI' 

6AL5 
VIDEO DEI 

32.o. 
60 ,, 

949 
4706 

VI5 6V8GT 
46 PWR AMP 
76 T-5 

I TRAHS 

/GREEN  

3 

4,D YELLOW 

SPEAKER 
PC43C00- 32 

1667 6 628 CSSA 
116EG. 80,He 

,330 VOLTS 
6.60 2N - 50 

TONE 450v. 0 

V3 V4 
.00 6CB6 

 1- 

1ST I.F. AMP 

C264 1 ,619 5 100 

`525°-,- 3 
2123"`. 

I L- I2 
21.75 

026 
6.6 

3 

100 651 
27 47 

617 
3.6K 

82 

C.258 

2 

6BA6 
2ND I F AMP 

C.31 1. 
270 

621 
4 76 

Zce 

2̀ IR 

V5 
6BA6 

3RD I. F AMP 

(823 fR211 
100 100 

L - 14 
24 25 

0516-# " LIS 
2725 

627 
624 3.316 
ISO 

030 C23 

I 613 + 
1K 

R29 
'00 

15K 27K 
R25 R26 

630 
4 3K 

L-17 
28 011K 

1035 
270 

3. 
L-16 
25$h 

,OO loo 
631 62 

2f3,7 'PA 
256 

6.5 
  042 

9  

7 ... C•1 

2 ION to.. 

L- 111%6> 
2948 

L-27 1 
4 51.1C 

040 
SR 

049 
100 

C50 
2.2 

652 
2214 

C:37 
or 

653 
1306 L-20 

60044 

▪ 2 C44 
0010, 

  600V 

 JI 

— V 25 POWER SUPPLY 
5Y3 GT 

L.V. R CT. 

•160 

FIN » 111 

COLOR SOCKET v  2  260-5w 
9137 

1.56 
9135 

L-29 

1• 1198 
61.640 

250V 

• 5U4G 
ED.V. RECT. 

+405V 

L-31 

402049 ,:r0 
•79V 

_  

63601.73 VIO 

  Z 

F T1: ellIMIS 

INTERLOCK 

117 VOLTS 
60 CYCLE 

LASO 
• 425.. 

C12011 C914 
I 406., à •75V -1400, 0 

475V 

4140VOLTS 
120 WA. 

16016A 
+330 VOLTS 

PLUG FOR COLOR 
SOCKET 

614 R16 
3341 566 

Cs 3.4 

VIDEO I.r 

V8 
6AU6 
A.G C 1 

935 
2 20 

634 
471( 

V 9 
8AH6 
VIDEO AMP 

5 

649 
4.76 637 

3.96 

650 
6.6 6 CII9C+L-7. 

100F6T-

200V. -Br 

•55/144A• 
1638 639 
+ 276 2 PI 

CONTRAST 

68K 

4 514C 
L-22 

fus3 
ve 

+140VOLT3 

+330vOLTS 

o 

CIlS 

505. 

2 

I V178 
61ZIZEG T 0,1.4 

ISPLITTER jR.30 MICA 
36 

6131 
3.3K 

VI8 
12 A U7 
SYKC STRIPPER, AMP 
& CLIPPER 

986 - teK 

2 

j r11.er..----1 C65 

VERT. DEFL. SYSTEM 

use 
os.f 
6000 

6135 
2 2.4 

ISK 8 21l 13.26 47K 
I CU ROO 689 YELLOW 

1190 
TC/174 C6761 la1370 1.10 
002 005 CO5 

&co 

VI 7A 
6SN7GT 

VERT. 05G & DISC.TUBE 

0 410  BLUE 

T-10 GREEN 

FIELD BLOCKING 
OSO TRANS. 

682 
1006 

691 
I Al 

vE RT. HOLO 

V24 V23 
6AL5 

HORIZ. PHASE DEI. 
MICA 
IN 

f(C.1 3 MICA 
IR 

61261 
100K 

6129 
10011 

6SN7OT 
HORIZ. 05C I DISCHARGE 

CIO 

RI2S 
47011 C109 

040 

6126 
R124 
S OK 

c,,.L 400V 

V3 Va VS VS 67 V8 V9 VIO VII 012 VI) 614 VI5 

14 
1100 CI C123 

Ill 

1,7 L-9%. cif, L-35 
600 

SLACK I WHITE 

4 3 4 4 8 4 3 

C124 
SK 

4 e e tesa e 7 
CI25 CI24 0127 
SK SK SK 

L-311 e L-37 L-36 

V14 VI7 Vie . et 
- 

v21 V22 V2 64 II 

Let 
HEATER HOOKUP DIAGRAM I v• 

TO • 3vOLTS 

220 

5 

R123 
I SM 

TANK 
NORIZ OSC 
L-28 

<>I cl lo 
c:>g 3 96 

MICA 

01071. 
390 I 

C06 
270 

9121 
.00K 

RIZO 
506 
90612 
HOLD 

10K 

400v 
0 Ai 

692 
66M 994 

rOOK 
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100« 094 

695 
2.50 
VERT   
SIZE 

C69 

8.241 

045 
47 

VIO 
I7BP4A 

PICTURE TUBE 

2209 
644 

CA 
.F:t 
400 

41.2203,4t 

5 46 
642 1 
Iv. 6.- Ill :e5e5 

I 643 K 16147 10 & ill 

1300V 

 I g 

144 11- 1_ 
1 

666 ' 
V/ 

o 
+1406011'3 

+12 KV 

280 ANOOE 

2 

"-l c 47 
3Ve 003.0 

WPM , 
1146 
1006 

BRIGHTNESS 

 o 
+140 VOLTS 

VIS 
6 V8GT 

VERT. OUTPUT 

R94 
22K 
IW 

V2 2 
6BQ8GT 

HORIZ. OUTPUT 

7 
011 
2W 

V2I 
613Q6GT 

HORIZ. OUTPUT 

VERT. OUTPUT TRANS. 

7-9 

GR(‘ N GREEN 0 

6102 
560 

RIO) 
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YELLOW 

...CA!, 0 

VERT 
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COIL 

WHITE 0  
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6119 
20011 

TOP 
CAP 

9107 
500 

WIDTH 
CONTROL 

6113 
100 

1w 
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R127 

HORIZ. DEFL. SYSTEM 

0109 
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DRIVE 

400V 

C102 
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2W 2W 
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TRANS 
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1C3 W•RE 
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COLOR 
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FIG.1 

ihrkten, BERKELEY 

mopEL 5210 OURON MAHOGANY 

BRIEF DESCRIPTION 

TELEVISION CHASSIS TYPE 26SS172B is a twenty-six tube "Standard" chassis 

with a self-contained power supply and uses a 17BP4A picture tube. This 

chassis is equipped with a line cord antenna and uses an Electro-magnet 

type focusing system. 

SPECTAL NOTE  

Initial production of the above chassis included a color socket, which thru 
use of a convertor, would have permitted the reception of color television. 
National Production Authority Order M-90 prohibited the use of such a device, 
therefore, in order to conform to the terms of Order M-90 the use of the 
color socket was discontinued. However the accompanying Schematic diagram 
includes the hook-up of the color socket. 

A knock-out plug has been retained in the chassis for future use when color 
television is again available to the Public. 

OFF - ON -VOLUME 

CONTROL POSITIONS AND FUNCTIONS 

0 0 0 
VERT. HOLD 
ADJUST TO STOP 
PICTURE FROM 

ROLLING 

HORIZ HOLD 
ADJUST TO ELM 
INATE DIAGONAL 

BARS 

BRIGHTNESS 
ADJUST TO DES-

IRED BRIGHTN 

CONTRAST 
ADJUST TO DES 
IRED PICTURE 

SHARPNESS 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 
R. F. FREQUENCY RANGE TUBE COMPLEMENT 

Channel Channel Picture Sound Receiver 
Number Freq.Mc. Carrier Carrier R.F. Osc. 

Freq.Mc. Freq.Mc. Freq.Mc. 

2 54-60 55.25 59.75 81.5 
3 60-66 61.25 65.75 87.5 
4 66-72 67.25 71.75 93.5 
5 76-82 77.25 81.75 103.5 
6 82-88 83.25 87.75 109.5 
7 174-180 175.25 179.75 201.5 
8 180-186 181.25 185.75 207.5 
9 186-192 187.25 191.75 213.5 
10 192-198 193.25 197.75 219.5 
11 198-204 199.25 203.75 225.5 
12 204-210 205-25 209.75 231.5 
13 210-216 211.25 215.75 237.5 

POWER SUPPLY RATING 

117 Volts 60 Cycles 250 Watts 

AUDIO POWER OUTPUT RATING  

Maximum Undistorted 2  5 Watts 

LOUD SPEAKERS  

Model 5210 5" P.M. Round 

Voice Coil Imnedance...3.2 Ohms @ 400 Cycles 

CHANNEL TUNING 
FINE TUNING 

TUBE rYPE FUNCTION 
vi 60136 R.F. Amplifier 
V2 12AT7 Osc. & Mixer 
V3 6CB6 let I.F. Amplifier 
V4 ABA6 2nd T.F. Amplifier 
V5 6BA6 3rd I.F. Amplifier 
v6 6c136 4th I.F. Amplifier 
V7 6AL5 Video Detector 
V8 6AU6 A.G.C. 
V9 6AH6 Video Amplifier 
V10 17BP4A Picture Tube 
V11 6AU6 let Sound I.F. 
V12 6AU6 2nd Sound I.F. 
V13 6AL5 Ratio Detector 
V14 6AT6 Audio Amplifier 
V15 6V6GT Power Amplifier 
'116 12AU7 Sync.Stripper,Amp& Clipper 
V17 6SN7GT Vert.Osc.Disc. & Phase 

Splitter 
V18 6V6GT Vertical Output 
V19 6W4GT Damper Tube 
V20 1B3GT Hi-Voltage Rectifier 
V21 6BQ6GT Horizoatal Output 
V22 6BQ6GT Horizontal Output 
V23 6SN7GT Hortz.0er.k Disc. Tube 
V24 6AL5 Horiz. Phase Detector 
V25 5X3GT Lo-Voltage Rectifier 
V26 5U4G Med. Voltage Rectifier 
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MODEL 5210. Ch. 26SS172B 

PICTURE I.F.  FREQUENCIES 

Picture Carrier Frequency 26.25 Mc. 
Accompanying Sound Traps 21.75 Mc. 

SOUND I.F. FREQUENCIES  

Sound Carrier Frequency 4  5 Mc. 
Sound Discriminator Band Width 
(Between Peaks) 200 Kc. 
Video Response to 4 Mc. 
Focus Magnetic 
Sweep Deflection Magnetic 
Scanning Interlaced 525 Lines 
Horizontal Scanning Frequency..15,750 Cps. 
Vertical Scanning Frequency 60 Cps. 
Frame Frequency(Picture Repetition Rate) 

30 Cps. 
Receiver Antenna Input Impedance..300 Ohms. 

Balanced 

OPERATING CONTROLS LOCATED ON 
FRONT PANEL 

Volume  
Vert. Hold  
Horiz. Hold  
Brightncs  
Contrast  
Channel Tuning  

NON-OPERATING CONTROLS  

(Not including R.F. & I.F. Adjust.) 

Focus 
Vert. Size 
Vert. Lin  
Horiz. Width 
Horiz. Cent  
Horiz. Drive 
Horiz. Osc  
Defl. Coil 

VOLTAGE TEST SPECIFICATIONS 

. Line Voltage = 117 Volts A.C. 

2. Channel Switch Position .. Channel #2. 

3. Brightness Control Position = Maximum Brilliance 

4. Contrast Control Position Maximum ( Clockwise). 

5. Horizontal and Vertical Hold Control Positions 7: 
lock in picture. 

on Picture Tube. 

Set correct position to 

. Horizontal width and Vertical Size Controls Positions = Set for Maximum 
Size. 

. Horizontal and vertical Linearity Control Position = Set for Best Linearity. 

B. Focus Control Position = Properly focused. 

9. Volume Control Position = Maximum Counter- Clockwise. 

10. Tone Control Position = Maximum Counter- Clockwise. 

11. Instrument ( Meter) used a (V.T.V.M.) Vacuum Tube Volt Meter. 

12. No signal input applied to set. 

13. Unless Otherwise Designated All Voltages Measured In Respect To Chassis Ground. 

NOTE: The Points indicated by the letters A, B, C, E & F are the alignment test 
points referred to in the following alignment procedure. 
These points indicate the terminals for attaching Generator Leads and 
are shown in Figure 4on the reverse side of this sheet. 

(A) Pin #2 of 12AT7 
Apply signals here for spot I.F. alignment or I.F. sweep. 
Apply -3 volts bias through 100,000 Ohms. 

(B) Diode Load Resistor 
Read D.C. output here for spot I.F. alignmet,. 
Connect scope here for visual I.F. alignmert. 
Apply 4.5 Mc. here for sound I.F. trap alignmeht 

(C) Cathode Of Picture Tube 
Read A.C. output here for overall sensitivity. 
Read 4.5 Mc. output here for aligning 4.5 Mc. trap. 

(D) Ratio Det. Output 
Read D.C. here for alignment of sound take-off trap, inter-stage 
sound I.F. transformer and primary of Ratio Det. Trans. 

(E) Ratio Det. Balanced Output 
Read D.C. here for alignment of secondary of Ratio Det. 
Trans. 

(F) A.G.C. Line 
Apply 4.5 volts bias here for visual check of I.F. or overall 
with oscilloscope. 

ALIGNMENT EQUIPMENT AND Imurr SET UP 
TEST EQUIPMENT: In order to align and service Sparton television receivers properly 
the following test equipment should be available: 

FIRST: AN R.F. SWEEP GENERATOR of reliable quality that performs the following 
functions: 

A. Provides sweep outputs in the following frequency ranges: 

19 to 30 Mc. 
40 to 90 Mc. 

170 to 225 Mc. 

10 Mc. sweep 
10 Mc. sweep 
10 Mc. sweep 

width 
width 
width 

B. Provides an output signal that can be varied by means of an attenuator 
up to a maximum of at least .1 volt. 

SECOND: AN R.F. SIGNAL GENERATOR that will provide an adjustable output signal up to 
a maximum of at least . 1 volt on the following fixed frequencies: 

A. I.F. Frequencies 
21.75 Mc. 
22.5 Mc. 
25.25 Mc. 
24.25 Mc. 
23.25 Mc. 
26.0 Mc. 
26.25 Mc. 
4.5 Mc. 

B. R.F. Frequencies 
Channel No. 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Sound Trap 
1st Video I.F.Coil 
2nd Video I.F.Coil 
3rd Video I.F.Coil 
4th Video I.F.Coil 
5th Video I.F.Coil 
Picture I.F. Carrier 
Sound I.F. & Traps 

Picture Carrier 
55.25 Mc. 
61.25 Mc. 
67.25 Mc. 
77.25 Mc. 
83.25 Mc. 

175.25 Mc. 
181.25 Mc. 
187.25 Mc. 
193.25 Mc. 
199.25 Mc. 
205.25 Mc. 
211.25 Mc. 

Sound Carrier 
59.75 Mc. 
65.75 Mc. 
71.75 Mc. 
81.75 Mc. 
87.75 Mc. 
179.75 Mc. 
185.75 Mc. 
191.75 Mc. 
197.75 Mc. 
203.75 Mc. 
209.75 Mc. 
215.75 Mc. 

THIRD: A CATHODE-RAY OSCILLOSCOPE of good quality that has a fairly wide band 
vertical amplifier and a low capacity input probe. 

FOURTH: AN ELECTRONIC VOLTMETER with ranges to read 1V. DC, 10V. DC and 
7V. AC at 400 cycles and 4.5 Mc. 

FIFTH: A CRYSTAL CALIBRATOR that can be used for checks on the accuracy of the 
output frequencies of the R.F. Signal generator. 

GENERAL INSThUCTIONS: Practically all servicing with the exception of some tube re-
placement will require removal of the receiver chassis from the cabinet. 

A convenient arrangement that makes both the top and bottom of the chassis accessible 
for alignment and servicing can be realized by orienting the receiver chassis in such 
a manner that it rests on its side and on the horizontal output shield can. 
ALIGNI:ENT riEQUldEMENTS: Under normal conditions complete receiver realignment will 
seldom be necessary in the field. However, a detailed description of the overall 
alignment procedure is included to provide all necessary information if it should be 
required. 
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TOP 

in general it is not recommended that the R.F. and converter circuits of the a.F. 
tuner be realigned by the service engineer unless absolutely necessary. In cases 
where tuner components have been damaged, or where complete realignment is indicated, 
the R.F. tuner assembly should be removed from the chassis and sent back to the 
factory in exchange for a new unit which will be shipped complete with tubes. 

When the new R.F. unit is assembled to the chassis it will be necessary in all 

cases to realign L6 which is located on the tuner chassis. Normally this is the 
only adjustment that will be required with tuner change but a check on overall receiver 
alignment and sensitivity should be made for the sake of certainty and assured 
customer satisfaction. 

EFFECTS OF TUBE REPLACEMENT ON THE ALIGNMENT OF R.F. TUNER CIRCUITS: The alignment of 
the R.F. and converter circuits of the R.F. tuner is critical and may be affected by 
a tube change. In ceses where these tubes ( 6CB6 or 12AT7) are replaced it will be 
necessary for the service engineer to check for satisfactory receiver operation. If 
realignment is indicated it can usually be avoided by selection of replacement tubes 
until receiwIr operation is realized. 
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VOLTAGE CHART AND ALIGNMENT TEST POINTS 

FIG. 4 

VI5 
6V6OT 
13 PIC 

ORDER OF ALIGNMENT: When complete receiver realignment is indicated it should be 
performed in the following order: 

1. Sound trap 
2. Picture I.F. 
3. Sound I.F. and 4.5 Mc. Trap 
4. aatio Detector Transformer 
5. Retouch Picture I.F. 
6. Sound and Picture I.F. Sensitivity Check 
7. a.F. and Converter Circuits(not recommended) 
8. Overall Sensitivity Check 

PRELIMINARY ADJUSTMENTS: Before alignment the receiver controls should be adjusted to 
the approximated operation positions specifier'. in the table below. The controls should 
remain in these positions for all checks unless otherwise specified. 

18361 

111".• 

61506GT 
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CHASSIS DIAGRAM (TOP VIEW) 

FIG. 5 
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Contrast Contrcl - to center position 
Brightness Control- to position where raster is visible on 

the kinescope 
Focus Control - to position where focus is obtained 
Vertical Hold - to center position 
Vertical Linearity - To center position 
Vertical Size - adjusted to give normal raster height 
Horizontal Hold - to center position 
Horizontal Size - adjusted to give normal raster width 
Horizontal Centering - to center raster on tube 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT SET UP: A certain amount of experimentation must be employed to secure 
a stable test set up before alignment or service of the receiver is attempted. It is 
recommended that the top of the test bench be covered with a sheet of aluminum to 
insure good grounds between the various pieces of test equipment andthe receiver 
chassis. In general all test signal input leads should be kept away from output leads 
as much as possible. 
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SOUND TRAP ALIGNMENT: FIRST, Connect the H.F. Signal generator to the grid of V-2 
by means of the I.F. input adapter as shown in Figure 7. 

R.F. Generator 
C>-_  CD Output 

50A- Coax. 500UMF 

100K 
50A 

To grid of V2 
Point(A) Fig. 4 

To chassis ground 

3 Volt bias 
battery 

Figure 7 I.F. Input Adapter 

SECOND: Set the R.F. tuner to channel #13. 

THIRD: Connect a 4.5 volt bias battery between the A.G.C. buss(Point F.Fig.4) and 
Uniges ground so that the voltage on the A.G.C. buss is-4.5 volts in respect to 
the chassis. 

FOURTH: Connect the electronic voltmeter across the picture detector load resistor 
R37, Point B, Fig. 4 and set the voltmeter on the low D.C. volt scale. 

FIFTH: Set the R.F. signal generator to the frequency shown below and tune the 
specified adjustment for minimum indication on the voltmeter. It is 
advisable to check the ouEFUE-Fr-the generator with the crystal calibrator 
to make certain that it is exactly on frequency. 

21.75 Mc. L12(Top of chassis as shown in 
Figure 5) 

PICTURE I.F. ALIGNMENT: FIRST: Connect the R.F. Signal generator, voltmeter and 
bias battery to the receiver as described in steps 1, 2, 3 and 4 of the sound trap 
alignment instructions. 

SECOND: Set the signal generator to each of the following frequencies and peak the 
specified adjustments for maximum indication of the voltmeter. 

22.5 Mc. L6 ( Top of tuner as shown in Fig.5) 
25.25 Mc. L13 ( Top of chassis as shown in Fig. 5 
24.25 Mc. L14 ( Top of chassis as shown in Fig. 5 
23.25 Mc. L15 ( Top of chassis as shown in Fig. 5 
26.0 Mc. L17 ( Top of chassis as shown in Fig. 5 

SOUND I.F. ALIGNMENT FIRST: Connect the R.F. signal generator to Point B. Fig. 4. 
SECOND: Set the signal generator accurately to 4.5 Mc. This is very important 
Ee7at— Te the picture and sound carriers sent outfrom the television stations are 
exactly 4.5 Mc. apart. 

THIRD: Connect the electronic voltmeter across C71 from Point D to ground as 
shown in Fig. 4. 
Set the voltmeter on the 10 volt scale. 

FOURTH: Peak the following coils for maximum reading on the voltmeter. 

L 27 Top of chassis as shown in Fig. 5. 
T 6 Top of chassis as shown in Fig. 5 and 

bottom of chassis as shown in Fig. 6. 
T 7 (Fri. Ratio Det)Top of chassis as shown in Fig. 5. 

RATIO DETECTOR TRANSFORMER ALIGNLENT: FIRST: Connect the R.F. signal generator 
to the receiver as described in step 1 87'7E7 sound I.F. alignment instructions. 
SECOND: Connect the electronic voltmeter from Point E, Fig. 4 to ground. 

Set the voltmeter on the lowest DC scale. 
THIRD: Set the signal generator output to 4., mc. Adjust the secondary of T7 
(PUUUSm view of chassis as shown in Fig. 6). Notice that it is possible to 
produce a positive or negative voltage indication on the meter by varying this 
adjustment. As the voltage swings from positive to negative, adjust T7 for 
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Fig. 8 FILTER SYSTEM FOR SCOPE CONNECTION 

zero output as indicated by the voltmeter. This point iscalled zero ratio 
detector output and indicates correct alignment of T7 transformer. 
If the secondary of T7 is found to be way out of alignment it will be 
necessary to re-peak the primary as described in the preceeding setion on 
sound I.F. alignment. 

4.5 MC. TRAP ALIGNMENT FIRST: Connect the R.F. signal generator as described 
in Step 1 of the sound I.F. alignment. 

SECOND: Connect the electronic voltmeter from the cathode of the picture tube 
to ground(Point C Fig. 4) 
The voltmeter must be capable of giving a reading at 4.5 Mc. at approximately 
1 to 2 volts. 

THIRD: Peak L22 ( Top of chassis as shown in Fig. 5) for minimum output 
on 

PICTURE I.F. TOUCH UP: Connect the R.F. sweep generator output to the grid of 
V-2 by means of the I.F. input adapter shown in Figure 7. 

SECOND: Apply bias to A.G.C. line as described in Step 3 of sound trap alignment. 
Set R.F. selector to channel #13. 

Connect the oscilloscope across the picture detector load resistor R37 
(p-(171t B Fig. 4) by means of the shielded cable and the filter system shown 
in Figure 8. 

Oscilloscope 47K 
r-

—  I T 
, Shielded Cable--  
I' 50 uuf. 

To Junction of 
R37 and L19 

To ground 

FOURTH: Set the R.F. sweep generator so that it sweeps from approximately 20 to 30 Mc. 

FIFTH: Adjust the oscilloscope so that the swept I.F. response isvisible on the 
cathode-ray tube screen. 

SIXTH: Loosely couple the output of the R.F. signal generator to the grid of V-2 
so that marker signals of proper frequency can be mixed in with the R.F. 
sweep signal. 

SEVENTH: Observe the band width, relative position of the picture carrier, and flatness 
of the overall I.F. response curve. If necessary slightly vary the tuning of 
the picture I.F. coils L6, L13, L14, L15, L17 until the picture I.F. 
response shown in Figure 9 is obtained. The solid curve in Fig. 9 depicts 
the ideal I.F. response while the dotted curves show permissable variations. 

22.7 Mc. »-.5 Mc. 

Figure 9 

_ 

IDEAL I.F. RESPONSE WITH PERMUSSABLE VARIATIONS 

The picture I.F. carrier should appear approximately half way down the I.F. response 
curve as shown in Figure 9. Variation in the pix carrier position should not exceed 
10% from the half way point. 

PICTURE I.F. SENSITIVITY CHECK: FIRST: Connect the R.F. signal generator to the 
receiver as specified in Steps 1 and 2 of the sound trap alignment instructions.(When 
making sensitivity checks no bias battery is connected to the A.G.C. buss.) 

SECOND: Connect the electronic voltmeter across the picture detector load resistor 
R37 Point A, Fig. 4, and set the meter on the low D.C. volts scale. 

THIRD: Set the generator output frequency at approximately 23 Mc. Adjust the 
generator output until the voltmeter reads approximately 1.0 volt. Record 
the R.F. signal input in microvolts. Repeat the procedure with the generator 
output frequency set at 24.2 and 25.4 Mc. In all cases the I.F. input 
voltage should be 100 Microvolts or less. The sensitivity at the I.F. 
picture carrier 26.25 Mc. should be approximately half of the I.F. sensitivity 
between 24.2 Mc. ( Maximum of 100 microvolts.) 
If the generator output is not calibrated in microvolts, comparative sensitivity 
measurements can be made by using another receiver that is known to be in 
good operating condition as a standard. This applies to all sensitivity meas-
urements and good results can be obtained if sufficient care is used. 

TUNER ALIGNYENT: The alignment of the R.F. circuits of the tuner is a difficult 
and tedious task when it must be performed without benefit of special factory test 
equipment. For this reason it is not recommended that the re-alignment of these 
circuits be attempted by the service engineer. The information provided in the 
paragraphs below is intended primarily for descriptive purposes and cases where 
slight adjustments may be necessary. 

An overcoupled tuned circuit is used between the R.F. plate and the converter 
grid. This overcoupled circuit is tracked with the oscillator. All circuits 
are gang condenser tuned and shunt trimmer condensers are used. The capacity 
curves of the gang condenser sections and the high frequency series tracking 
condensers have been carefully chosen to guarantee a minimum of tuning condenser 
mistracking. It should never be necessary to adjust the gang condenser capacity 
by knifing the plates. 

In order to correctly track the R.F. and mixer coils to achieve maximum tuner 
gain and to obtain best response curve symmetry, a system of padding double tuned, 
overcoupled transformers is used utilizing capacity loading. Capacity loading may 
be achieved by using a small blade screw driver, and adding additional capacity by 
touching the screw driver shank with one or more of the fingers. This additional 
capacity severely detunes one side of the double tuned, overcoupled transformer, 
so that the single peaked, resonant response of the other side may be observed. 

TO ALIGN THE TUNER PROCEED AS FOLLOWS: FIRST: Picture I.F. must be properly aligned. 

SECOND: Connect R.F. sweep generator to antenna Terminals through 300 ohm balanced 
dummy antenna. Dummy antenna may consist of two 150 ohms carbon resistors, 
one from each terminal of the generator to the antenna terminals marked"A". 

THIRD: Connect oscilloscope across the picture detector load resistor R-37(point B 
Fig. 4) by means of the shielded cable and the filter system shown in Fig.8. 

FOURTH: Perform the operations listed below. In each case adjust for flat wide band 
overall response with maximum gain as indicated on the oscilloscope screen. 
The shape of the overall response curve on all channels should be approx-
imately the same as that of the video I.F. response curve shown in Fig.9. 
Marker pulses of proper frequency should be mixed in with the R.F. sweep 
input to check overall band width and relative position of the picture 
carrier on each channel. Always keep the R.F. input signal low so that 
slight variations in the tuning of the circuits are easily discernable 
on the oscilloscope screen. The physical location of all the adjustments 
is shown in Fig. 11,12 2.13. 

FIRST: Rotate the tuner to the channel 6 index position. 

SECOND: Capacity load the R.F. coil(first stator plate) and adjust the low band 
mixer trimmer so that the single peaked response curve falls midway 
between the R.F. carrier markerseee Figure 10 

THIRD: Capacity load the mixer coil(second stator plate) and adjust the low band 
R.F. trimmer, so that the single peaked response curve falls midway be-
tween the R.F. carrier markers. 
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FOURTH: With no loading on the double tuned circuits adjust the low band oscillator 
trimmer so that the channel 6 picture carrier marker falls at the 50% 
voltage reference level. Without loading, the response curve should have 
symmetrical double humps, the valley between them not being more than 30% 
down from the peaks. 

FIFTH: Check all low band channels. The response curve should remain substantially 
unchanged through all channels. 

HIGH BAND ALIGNMENT: FIRST: Rotate the tuner to the channel 13 index position. 

SECOND:  

THIRD:  

FOURTH: 

Capacity load the R.F. coil (#7 switch lug) and adjust the high band mixer 
trimmer so that the single peaked response curve falls midway between the 
R.F. carrier markers. 

Repeat step 2, loading the mixer coil(e4 switch lug) and adjust the high 

band R.F. trimmer. 

With no loading on the double tuned circuits adjust the high band oscillator 
trimmer so that the channel 13 picture carrier marker falls at the 50% 
voltage reference level. 

FIFTH: Check all high band channels. The response curve should remain substant-
ially unchanged through all channels. 

OVERALL PICTURE SENSITIVITY CHECK:  
After alignment of the various sections of the receiver has been completed, the 
following overall sensitivity checks should be made. ( In cases where the signal 
generator output is not calibrated in microvolts comparative sensitivity measure-
ments can be made by using another receiver which is known to be in good operating 
condition as a standard.). 

FIRST: Connect the R.F. signal generator to the receiver antenna terminals through 
300 ohm balanced dummy antenna as described in step #2 of tuner alignment. 

SECOND: Connect the D.C. voltmeter across R37 as previously described. Set the 
voltmeter on the low D.C. volts scale. 

THIRD: Set the signal generator at the center frequency of the channel to be 
measured and tune receiver dial for maximum reading of the D.C. meter. 
Adjust R.F. level until meter reads 1.0 volts(contrast control in maximum 
clockwise position). Generator output should be 100 microvolts or less 
in all bands. 

SOUND SENSITIVITY CHECK:  
Two R.F. signal generators 
L 7.5 Kc. at 400 cycles. 

are required, one of which shall be frequency modulated 

FIRST: Connect both R.F. signal generators to the receiver antenna terminals 
through separate dummy antenna resistors, doubling the resistance value 
used for the picture sensitivity test. 

SECOND: Open speaker voice coil and connect a 3.ohm audio output meter across out-
put transformer secondary. 

THIRD: Connect the D.C. voltmeter across R-37 as previously described. 

FOURTH: Set the unmodulated signal generator at the picture carrier frequency of 
the channel desired. Set the F.M. modulated signal generator at the sound 
carrier frequency. Keep the two generator outputs equal at all times. 
Tune receiver for maximum reading of the D.C. meter and then detune toward 
a lower frequency until the D.C. meter reading is reduced to half. Rock 
dial of frequency modulated generator for maximum reading on audio meter. 
Set signal generator outputs for 1. 0 watt reading on audio meter. Divide 
generator microvolts by two since there is a 6DB insertion loss due to the 
dummy antenna used. This sensitivity reading should be 100 microvolts or 
less in all channels. 

MAXIMUM AUDIO OUTPUT:  

With signals applied as in the sound sensitivity check above, and the output of each 
generator set at 10,000 microvolts, the audio power output should be 3 watts or more . 

FIG. II 
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R39 
R48 
R62 
R91 
R95 
R101 
R107 
R109 
R122 
R135 

lt17 

RION-

R 133 

DE SC.7..11- TION 

C23,28,30,65 IK Ceramic 
- C24;29,32,34,36,37,39,40,41 

57,59,60,64,69,94,123,124,125, 
126,127,128,129 5K Ceramic 
C2.5 a7o MMF. Ceramic 
C2.6 11,.7 MriF.Cerarric 

- C31,35,38 270 MMF. Ceramic 
- Cen 6.8 MMF. Ceramic 
- C/,48,49 100 MMF.Ceramic 
- C33,85 . 47 MFD. 200V. Tubular 
- C43 4.7 MMF. Ceramic 

C44,115 . 001 MFD. 600V. Tubular 
- C45 47 MMF. Ceramic 
- C46, 90 . 1 MFD. 400V. Tubular 
- C*7 .1 MgO, TveuLAR 
- C50 2.2 MMF.Ceramic 
- C51 .1 MFD. 600V. Tubular 
- C63 33 MMF. Mica 
- C66 120 MMF. Ceramic 
- C67,74 . 02 MFD. 400V. Tubular 
- C68 . 03 MFD. 200V. Tubular 
- C70 . 01 MFD. 400V. Tubular 
- C71 5 MFD. 50V. Elect. 
- C73 . 001 MFD. 600V. Tubular 
- c75A, B & C 80-20-100 MFD.Elect. 
- C76 68 MMF. Mica 
- C86 . 05 MFD. 600V. Tubular 
- C87A,B & C Herlec Ceramic 
- C88 4.7K Mica 
- C89 . 05 MFD. 400V. Tubular 
- C91A, B & C 40-20-20 MFD. Elect. 
- C92 .1 MFD. 200V. Tubular 
- C93 2K Mica 
- C98 56 MMF. 1200V. Mica 
- C99, 101 . 25 MFD. 400V.Tubular 
- C100 500 MM.?. 20KV. Ceramic 
- C102 . 0t, MID. 400V. Tubular 
- C103 . 25 MFD. 200V. Tubular 
- C104 . 01 MFD. 400V. Tubular 
- C105 20-270 MMF. Trimmer )Hoe. Den 
- C106 270 MMF. Mica 
- C107 190 MMF. Mica 
- c108 220 MMF. Mica 
- C109 . 04 MFD. 200V. Tubular 
- C110 3.9K Mica 
- C111 5.1K Mica 
- C112 . 01 MFD. 400V. Tubular 
- C113, 114 1K Mica 
- C119A, B & C 40-40-10 MFD.Elect. 
- C120A & B 40-40 MFD. Elect. 
- C121 . 047 MFD. 600V. Tubular 
• C11.2. 30 m'IF. Mica 
- Control-Contrast 
- Control-Brightness 
- Control-Volume 
- Control-Vert. Hold ( 1 Meg.) 
- Control-Vert. Size ( 2.5 Meg.) 
- Control-Vert. Linearity 
- Control-dor. Width 
- Control-Hor. Centering 
- Cortrol-Por. Hold 
- Control-Focus 

- 5.6K 1/LW. 

- 3.9K 114. 
- 560 2W. 
- 560 2 W. 

PART NO. 

HK36M-102 
PA4334-1 

rin36m-271 
PRik.32.8-21 
HK36M-271 
PA4328-13 
PA4332-3 
PC42DK-474 
PA4328-11 
PC42GM-102 
CC30A-470F 
PC4OGL-104 
Pc'em( -10e 
PA4326-1 
PC40GM-104 
MC60E-330 
PA4332-4 
PC4OHL-203 
PC4OGK-303 
PC4OHL-103 
PA4308-2 
PC40GM-102 
PA4307-23 
MC60E-680 
PC40GM-503 
PA4339-4 
MC61F-472 
PC4OGL-503 
PA4307-22 
PC42GK-104 
MC61E-202 
PA4340-6 
PC4OGL-254 
PA4342-2 
PC4OHL-503 
PC4OGK-254 
PC4OGL-103 
PA4368 
MC60E-271 
MC60E-391 
MC60E-221 
PC4OGK-403 
MC63F-392 
MC61E-512 
PC40FL-103 
MC61E-102 
PA4307-21 
PA4307-13 
PA4346-1 
MC 60G -300 
PA4442-3 
PA4445-2 
PA4436-3 
PA4443-2 
PA4431 
PA4411 
PA4448 
PA4446 
PA4444-2 
PA4426-1 

DR 123-56Z 
ca.z25 -39Z 

R12 S -56/ 
12.5 -561 

L-12 
L-13 
L-14 
L-15 
L-16 
L-17 
L-18 
L-19 
L-20 
L-21 
L-22 
L-23 
*L-26 
L-27 
L-28 
L-29 
L-30 
L-31 
L-33,34,35 
L-32 

DESCRIPTION 

Coil - 21.75 Mc. Trap 
Coil - 26.0 Mc. P.I.F. ( 1) 
Coil - 24.25 Mc. P.I.F. ( 2) 
Coil - 23.25 Mc. P.I.F. ( 3) 
Choke- 25 uh. 
Coil - 25.25 Mc. P.I.F. 
Choke- 25 uh. 
Choke- 150 uh. 
Choke- 300 uh. 
Choke- 220 uh. 
Coil- 4.5 Mc. Trap 
Choke- 420 uh. 

A & B Vertical & Horizontal Yoke 
Coil - 4.5 Mc. Trap 
Coil - Hor. Oscillator 
Choke- Filter 
Coil - Focus 
Choke- Filter 

,3 6 ,37 & 38 Choke-Heater 
Line Cord Antenna. ckoke 

T-6 Transformer- Sound I.F. 
T-7 Transformer- Ratio Det. 
T-8 Transformer- Audio Output 
T-9 Transformer- Vertical Output 
T-10 Transformer- Vertical Block Osc. 
T-11 Transformer-Horiz. Output 
T-12 Transformer- Power 
T-13 Transformer- Filament 

Ion Trap 
Fuse 3/8 Amp. 

** R.F. Tuner Assembly 
Kinescope. 
Mask 
Safety Glass 
Safety Screen 
Infrequent Control Cover Sc Spring Assy. 
Sparton Script 
Knob- Ch•nnel Indicator Dial 
Knob Escutcheon & Spring Assembly 
Knob Escutcheon & Spring Assembly 
Knob-Volume Control 
Knob-Channel Tuner 
Knob-Fine Tuning 
Knob-Infrequent Control (1-
Kjnescare (Ir "Rectangula.r) 

** Speaker- 5" Round M. 

PART NO. 

AB43523-14 
AA6408-1 
AA6408-1 
AA6408-1 
AA6650-1 
AA6364-1 
AA6650-1 
AA6402-6 
AA6613-8 
AA6402-7 
AA6407-1 
AA6613-10 
PC70009 
AA6364-2 
AA6403-2 
AB47009-1 
PC70008 
AB47009-1 
AA6651-1 
AA6661-1 

AA6667-5 
AA6684-4 
AB44066-3 
AB44062-7 
AB47006-4 
PC70010 
AB44019-2 
AB44020-1 

PA1248-2 
PA4212-3 
FM9315 41-1 
PD93165-1 1-8,-9 
PD93035-2 
PD93036-1 
PB40209-10 
AB43582-1 
PA5842 
YA56H13-1 
AA6370-5 
AA6370-6 
TA5652. 
PA,653 
PB40333-1 
PA5651 
fD93165 
pc63000-33 

* Deflection Yoke Coil PC70009 supplied only as complete assembly. 

** Complete speaker & R.F. tuner assemblies may be returned to 
Fattory Service Department for repair or replacement. 
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MODEL 5210. Ch. 26SS172B 
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SPECIFICATIONS  

SPECIFICATIONS  

Direct View Ele,-tromagnetic Picture Tube 
21" Rectangular 
24" Round 17" Rectangular 

20" Rectangular 

Operating Voltage 
110-120 60 Cycles 

Wattage 
175 Watts 

Input Impedance and Transmission Line 
300 ohm balanced (between antenna terminals) 
75 ohm coaxial cable may be used by connecting 

shield to chassis and inner conductor to either 
antenna terminal 

Intermediate Frequencies 
Video - 25.75 Mc. 
Sound - 21.25 Mc. 
Intercarrier Sound - 4.5 Mc. 

Fuse Location 
Horizontal output fuse, F1, is located inside the 
high voltage enclosure. 
The line fuse, F2, is located in a fuse holder on 
the rear c_spron of tTie chrssis. 

ENTERING 
ADJUSTMEN 

Tube Complement 
V1 6CB6 
V2 6J6 
V3 6CB6 
V4 6CB6 
V5 6CB6 
V6 6ALS 
V7 6AC7 
V8 6AU6 
V9 678 
V10 6V6GT 
V11 12AU7 
V12 6BL7GT 
V13 6AU6 
V14 6ALS 
V15 6SN7GT 
V16 6BG6G 
V17 1B3GT 
V18 6W4GT 
V19 5U4G 

V20 17BP4 -20DP4 -21EP4 - 

24AP4 - 

R.F. Amp. 
Mixer and Osc. 
1st I.F. Amp. 
2nd I.F. Amp. 
3rd I.F. Amp. 
Video detector 
Video Amp. 
Sound I.F. 
Ratio Det. & Audio Amp. 
Audio Output 
Sync. Separator 
Vert. Osc. and Output 
AGC Key tube 
Hor. Phase detector 
Horizontal oscillator 
Horizontal output 
Pulse rectifier 
Damping Diode 
B plus rectifier 
17" CRT 
20" CRT 
21" CRT 
24" CRT 

LOOSEN SCREW 
ROTATE TO SQUARE PICTURE 

FOCUS ADJUSTMENT 

When installing, each set should be checked for picture 

centering, picture tilt, shaded corners, proper size, linearity, 
etc., to insure best performance. It is especially important 
that the Ion Trap be checked, and that the Channel Slugs be 
adjusted upon installation or servicing of every set to insure 
ease of tuning. Any adjustments required should be made as 

described here. 
For best results, all checks or adjustments should be 

made using a transmitted television test pattern. A mirror 
placed in front of the picture tube screen will be of help in 
observing the picture while adjusting rear chassis controls. 

HIGH VOLTAGE WARNING 

Operation of this receiver outside of its cabinet involves 

a shock hazard from the power supplies. No work should 
be attempted on this receiver by anyone who is not thoroughly 
familiar with the precautions necessary when working on the 

high voltage equipment. 

EXTERNAL ANTENNA 

When an external indoor or an outdoor antenna is re-
quired, be sure to disconnect the built-in antenna leads from 
the antenna terminal board, tape them and place them away 
from the chassis. 

OPERATING THE TELEVISION RECEIVER 

The controls of this receiver are operated conventionally. 
When tuning, carefully adjust the TUNING control for the 

best picture. 

INDIVIDUAL CHANNEL SLUG ADJUST-

MENT "A3" USING TELEVISION SIGNAL 

Individual channel oscillator adjustment of every re-
ceiver should be checked upon installation or servicing. If 
this adjustment is properly made, it is possible to tune from 
one station to another by merely turning the CHANNEL con-
trol. With correct oscillator channel adjustment,best picture 
will be located at the approximate center of the range of the 
Tuning control. 

Channel slug adjustment can be made without removing 
the chassis from the cabinet. Adjust as tollows: 

a. Turn the set on and allow 15 minutes to warm up. 
b. Set the CHANNEL knob tor a station ir  operation. 

Set all other controls for a normal picture. 
c. Set TUNING control at center of its range by ro-

tating it approximately half- way. 
d. Remove the CHANNEL and TUNING knobs. 
e. Insert a 1/8" blade, NON-METALLIC screw-

driver in the 1/4" hole adjacent to the channel 
tuning shaft. For each channel in operation, 
carefully adjust the channel slug for the best pic-
ture with clear detnil Re sure that the Tuning 
control is set at the center of its range before ad-
justing each channel slug. Only slight rotation 
of the slug will be required; turning the slug in 
too far will cause it to fall into the coil. ( If the 
slug falls into the coil, remove the coil, move the 
retaining spring aside, lightly tap the open end of 
the coil until the slug slips out. Replace slug and 
re-set retaining spring;) 

©John F. Rider 

If a number of slugs are found to tune all the way in or 
all the way out, or if the OM oscillator-mixer tube has been 
replaced, it may be necessary to make the "Overall Oscil-
lator Adjustment" as discussed below. 

OVER-ALL OSCILLATOR ADJUSTMENT "Al" 

USING TELEVISION SIGNAL 

Over-all oscillator adjustment should only be necessary 
when replacing the oscillator- mixer tube (6_16), or when all 
channel slugs are off in the same direction. When replacing 
the oscillator-mixer tube (6J6), it is recommended that sev-
eral tubes be tried to select one which will cause least oscil-
lator frequency shift. 

Al is generally adjusted so that approximately 3/16" of 
screw thread is exposed. 

Adjust as follows: 
a. Follow steps "a", "b", and "c" above. 
b. Carefully adjust trimmer CO (figure 8) for best 

picture with clear detail. 
c. Check and, if necessary, make individual channel 

adjustments as indicated above. 

ION TRAP ADJUSTMENT 

To properly adjust the Ion Trap, Focusing Device and the 
Deflection Yoke the following procedure should be followed. 

The Deflection Yoke should be placed in position clos-
est to the "bell" of the Cathode Ray Tube as far forward on 
the neck of the tube as is possible. The Focus Device is next 
in line and Ion Trap last. See Figure 1. 

The antenna should be connected to the receiver, 
the set should be turned on, the brilliance control turned to 
MAXIMUM and the contrast control at MAXIMUM. 

The Ion Trap should be moved forward and backward 
and at the same time rotated to achieve the brightest raster 
on the face of the CRT. 

Reduce the brilliance control to a point slightly over 
normal brightness and adjust the Focus Control on the rear of 
the Focus Device with a non-magnetic screwdriver for clear-
est and sharpest horizontal sweep lines. The Ion Trap should 
then be readjusted slightly for the brightest response on the 
face of the tube. 

The Focus Device aperture should be moved to secure 
o complete raster ceotered and with no corners cut off. 

Finally the Deflection Yoke should be rotated to "square" 
the raster with the chassis as a reference. The screws on the 
yoke brackets should then be set. 

HEIGHT, WIDTH AND LINEARIfY 

To adjust the overall size and linearity of the picture it 
is almost mandatory that a pattern transmitted from a local 
station be used. Linearity adjustments,particularly, cannot be 
accurately made on moving transmissions. It should also be 
remembered that in areas where more than one station is be-
ing received, that pictures transmitted from different stations 

MODELS 472. 17XVT. 4, -. 17XUCM, 17XUCO, 21XUCM, 21XUCO, -. 217C, -. 217T, -. 221XC, 221XT, Ch. 31713, 317D, 321B, 321D 
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CHASSIS 317B, D, 321B, D 

will vary slightly in size. The smallest transmitted picture 
should be made to fill the area delineated by the mask. 

The first step in linearity and size adjustment is to turn 

the Width Control (rear of chassis) all the way in. ( clockwise) 

The Horizontal Drive trimmer should then be adjusted 

for the best compromise between maximum brightness and 
good horizontal linearity. Misodjustment of the Horizontal 
drive condenser will show as bright vertical bars on the left 
hand side of the picture. The Width Control should then be 

backed out until the picture is the correct width. 

Vertical Linearity and height adjustment are made in 
the conventional manner. It will be noted that there is some 

interaction between these controls. 

HORIZONTAL OSCILLATOR ADJUSTMENT 

The set should hold horizontal sync over approximately 

one turn of the horizontal hold control. This will vary with 

signal strength of the received station. The control will bind 
at the extreme ends of its rotation. Do not attempt to force 
it to turn after binding is encountered or setious domogewill 

result. If the set does not hold at a point in the center of the 
control range it indicates trouble in the horizontal oscillator 
or sync phase detector. 

PICTURE TUBE REPLACEMENT 

Important: After replacing any picture tube, be sure to 

make all deflection adjustments-- Picture Centering, Deflec-

tion Yoke, and Ion Trap -- Especially 
note comments on picture centering. 

WARNING: Because of the high 2nd anode voltage 

used (approximately 12KV) and the possibility of danger of 
implosion due to high vacuum, the following precautions 

should be noted when removing or replacing picture tubes: 

a. Before handling a picture tube, remove the 2nd 
anode static charge from both the picture tube and 

the 2nd anode connector by shorting them to chas-

sis. 
b. Shatterproof goggles and heavy gloves should be 

worn while handling or installing a picture tube. 

c. Always handle the picture tube very carefully. 
DO NOT pick the tube up by the neck. 

VOLTAGE CHART 
TUBE 1 2 3 14 5 6 7 8 9 

VI 6CF16 os ob oe 6.3AC6 105S 1056 oe _ _ 
V2 6J6 1056 1056 OS 6.3AC6 0 OS oe - 
V3 6C86 -0.4 0.5 6.3AC o 90 90 0 - - 
V4 6C66 -0.4 0.5 6.3AC 0 95 95 o - - 
V5 6CP6 o 1.4 6.3AC 0 100 100 0 - 
V6 6AL5 0 o 6.3AC 0 0 0 -0.5 - 
V7 6AC7 o 6.3AC 0 -0.5 1.4 100 o 225 - 
V8 6AU6 -0.3 0 6.3AC 0 100 100 0.6 - - 
V9 678 -0.4 -0.8 -0.4 o 6.3AC 0 0 -0.8 75 
VIO 6V6 NC o 225 250 o NC 6.3AC 10 
VII I2AU7 60 10 10 6.3AC 6.3AC 10 -0.7 o o 
VI2 68L7 -0.9 320 19 -30 75 o 0 6.3AC 
VI3 6AU6 235 250 250 6.3AC* t 350 250 - - 
VI". 6AL5 0 0 6.3AC o 6 0 -4 - 
VI5 6SN7 -7 120 13 1.3 320 13 6.3AC o 
VI6 6866 -25 o o NC -25 NC 6.3AC 270 
VI7 183 t t t t t t t t 
v18 W4 NC NC 550 NC t t 250 6.3AC# - 
V19 5U4 NC 5AC A NC 355AC NC 355AC NC 380 

TEST CONDITIONS: 

LINE II7V. - 60 CYCLE A.C. 

ANTENNA SHORTED- TUNE TO CHANNEL 13 
CONTRAST, BRIGHTNESS, & VOLUME AT MINIMUM. 
OTHER CONTROLS IN NORMAL OPERATING POSITION. 
VOLTAGES TAKEN WITH VTVM FROM POINT INDI-

CATED TO CHASSIS EXCEPT WHERE NOTED. 

NOTES: 

4 TUBE REMOVED FROM SOCKET 
t DO NOT MEASURE 
* MEASURE BETWEEN PINS NO.3 & NO.4 
# MEASURED BETWEEN PINS NO.7 & NO.8 
A MEASURED 3ETWEEN PINS NO. 2 & NO.8 

©John F. Rider 

TELEVISION ALIGNMENT PROCEDURE 
GENERAL 

Complete alignment consists of the following individual 

procedures. Complete alignment should be performed in this 
sequence. 

a. IF Amplifier Alignment. 
b. 4.5 MC Sound IF Alignment. 
c. RF and Mixer Alignment. 

d. Overall RF and IF Response Curve Check and High 
Frequency Oscillator Alignment. 

TEST EQUIPMENT 

To properly service this receiver, it is recommended that 
the following test equipment be available. Note: Equipment 

below may be ovoi lable as a single unit, except for the vacuum 
tube voltmeter. 

SWEEP GENERATOR 

Sweep generator must provide sweep frequencies from 

18 to 30 MC range: 10 MC sweep width. 
50 to 90 MC range : 10 MC sweep width. 
170 to 225 MC range : 10 MC sweep width. 

Output: adjustable; at least one- tenth volt maximum. 

Output impedance: 300 ohms balanced to ground. 
Sweep generator should preferably have a built-in 

marker generator with calibration crystal for check-
ing dial accuracy. 

SIGNAL GENERATOR with crystal calibrator which can also 
be used as a marker generator. 

4.5 MC frequency. 
18 to 30 MC frequency ronge. 

50 to 90 MC frequency range. 
170 to 225 MC frequency ronge. 

Must have a built-in calibration crystal for checking 
dial accuracy. 

OSCILLOSCOPE 

Standard oscilloscope, preferably one with a wide band 
vertical deflection, vertical sensitivity at least .5 volt 
peak-to-peak per inch. 

VACUUM-TUBE VOLTMETER 

Standard Vacuum- tube Voltmeter with high resistance 
input and low voltage DC Range (3 volts or less). In ad-

dition, a zero center low voltage range will be found 
useful. 

ALIGNMENT TOOLS 

An alignment tool kit consisting of one metallic and 
one non-metallic screwdriver is necessary. 

SWEEP GENERATOR NOTE 

A sweep generator which does not have constant output 
voltage and reasonably linear sweep frequency distribution, 

will produce curves which are widely different from the '' IF" 

Response Curve" or Overall RF and IF Response Curve" Shown 
in the following pages. If repeated difficulty is encountered 

in obtaining these curves, the sweep generator should be 
checked. A simple check is to observe the response curve for 
a set that is known to be in alignment. 

Before suspecting the generator, be sure the alignment 
instructions in this manual have been followed carefully. 

IF AMPLIFIER ALIGNMENT 

a. Disconnect antenna; connect ¡ umper wire during IF alignment. Set Picture control 

across terminals, fully to right. 

b. Set receiver to channel 13 or other unas- c. Allow about 15 minutes for receiver and test 

signed high channel to prevent interference equipment to warm up. 

Step 
Signal Gen. 

Frequency 

(MC) 

VTVM and Signal 

Generator 

Connections 

Instructions Adjust 

1 25.2 VTVMhigh side to test point " T", 

low to chassis. R.F. gen. high 

side to floating tube shield on 

6J6. Low to chassis, 

Use VTVM 3 volt DC scale. 

Adjust signal generator to 

maintain approximately 1 

volt output. 

L4 & L2 for Max. 

2 23.0 Li & L3 for Max. 

3 To insure correct I.F. alignment, make the " I.F. Response Curve Check" given below. 

IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope with sweep input to RF Mixer V2). 

Differences in tube gain and component values affect IF re-
sponse. These differences ore not apparent in alignment of IFs 
when using a signal generator and VTVM (single Frequency align-
ment); hence it is preferable that on IF response curve check be 

mode after completion of the IF amplifier alignment. 

The IF response curve check can be mode as indicated di-
rectly below. However, also note that n heteer check can be 
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mode by feeding the sweep signal through the entire RF and IF 

system as given under "Overall RF and IF Response Curve Check 

(Step 1)". The overall check should be mode after making all 

other alignments. 

a. Make all control settings and connections as given in "a" 

through "c" the IF amplifier alignment chart qpove. 

b. Connect oscilloscope • between point “T" and chassis ground, 

see fig. 4. Keep leads away from receiver. 
c. Connect sweep generator high side to tube shield of 6J6 (V2) 

osc-mixer tube. Be sure to insulate tube shield from chassis. 
Connect sweet generator low side to chassis close to 616 tube 

base. Set sweep generator to sweep the IF band pass ( 19 to 29 

MC). 
d If sweep generator does not have a built-in marker generator, 

loosely couple marker generator high side to the sweep gen-

erator lead connected to tube shield on tuner; low side to 

chassis ground. 
To avoid distortion of the response curve, keep the sweep 

generator and marker generator outputs at a very minimum. 
Marker pips should be just kept barely visible. To mini-

mize distortion, set sweep generator output for VTVM reading 

of approximately .6 volt DC, measured between test point "T" 

and chassis. Connecting a 1-1/2 volt battery (negative to 

AGC Line, positive to chassis) wi Il allow greater signal 

input without distorting the response curve. 

e. Check curve obtained against the ideal IF response curve shown 

in figure 3. Since it is not always possible to get ideal curves, 

it should be noted that the height of opposite peaks should be 

within 30% of each other. The dip or volley in the center of 

the curve should not be greater thon 30% down froto the high-

est peak of the curve. Check video and sound IF carrier 

points by means of marker generator. It is important thot 
marker pips be in the proper location on the response curve. 

The 25.75 MC marker, should be 50% below the highest peak 

on the high frequency side of the curve. The 22 MC marker 

should be at the opposite side of the response curve, located 

approximately 85% below the highest peak. The 21.25 MC 

marker should be located at least 95% below the highest peak, 

and may or may not be visible. 

Consistent with proper bond width and correct location of 

markers, the response curve should preferably have maximum 

amplitude, symmetry, and flat top appearance. 

If the procedure given has been carefully followed and the 

response curve obtained differs greatly from the curve shown, re-

peat the IF Amplifier Alignment, making sure generator frequen-

cies are precise and adjustments ore accurately made. 

•OSCILLOSCOPE NOTE 

• In dealing with RF and IF response curves, it is well to remember that an inverted or mirror imzEc may result, 
depending on the sweep generator and oscilloscope used. The general waveform should still be identical. 
When using a wide band oscilloscope for alignment, marker pips will be more distinct if condenser from 100 to 1,000 
mi:1,dd. is connected across the oscilloscope input. Caution: Use the smallest condenser possible, aime too high a 
capacity will affect the shape of the responso curve. 

ALIGNMENT HINT 

After becoming familiar withalignment procedure, some servicemen simplify 

subsequent alignment of sets by merely using the essential alignment data 

given in figures below. 

4 SOC   

21 2SIIC 
mien. 

(SOM IF) I 
•il LERSI 9S•t, 25 1SMC MARIER 

i•APPROX. 24.3 5 0 5*41(5 
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e—•3086111111111411 
DIFfERENCE IN HEICHT OF REMIS 
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Figure 3 IF Response Curve. 
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Figure 4 3ottom View Showing Test Point Connections. 

A3 INDIVIDUAL CMANNEL ADJ. 
AI Ovtw^it_ 03C,L.L•TO. 40.1 

L 1 

!C)   ék-v„,  
MIXER RF AMP RF ArSP 
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6T8 
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o 
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Figure 5 Top View of Chassis Showing Aliment Eta. 

Tt 

Top 4.5 MC.. MAX. 
/ soi. 4.5 Mc. ZERO 

6AU6 

Q.r4  6AC7 
Lb 

6CB6 6A15 

0 S ® S 
LA 

4.5 Mc. MAX. 

4.5 MC SOUND IF ALIGNMENT 

a. Disconnect antenna. Connect jumper wire across c. AI low about 15 minutes for receiver and test equip-

terminals, ment to warm up. 

b. Connect signal generator high side to Pin 4 V7, d. Set Picture control fully to the right (clockwise). 

connect low side to chassis. 

Step Signal Gen. 
Freq. ( MC) I VTVM Connections Instructions Adjust 

1 

Sirice the transmitted ' ideo and sound carriers have an accurate 4.5 MC frequency difference, it is advise-
able to use a TV station signal instead of a signal generator for accurate alignment of steps below. When 
usine a telesision signal, it may be necessary to use a higher scale on the VTVM. ( 30 V ) 
IMPORTANT: When using a signal generator, be sure to check it against a crystal calibrator or other fre-
quency standard for accurate frequency calibration at 4.5 MC. Accuracy required is within one kilocycle. 

2 

3 

4.5 
unmodu-

lated 
or AM 

modulated. 
See step 1 
for use of 
station 
signal. 

High side to 
test point "Y"; 

common to chassis. 

Hi gh side to 
test point " Z" 

common to 
te st point " V" 

Use 3 volt DC scale on VTV1N. 
Keep VTVM leads well sepa-
rated from signal generator ( if 
used) and chassis wiring. 

Use 3 volt zero center scale on 
VTVM, if available. Keep VTVM 
lead. well separated from signal 
generator ( if used) and chassis 
V, iriri. 

L 6 and top of Ti for 
maximum ( keep reducing 
generator output to keep 
VTVM at approx. 1 volt ). 

Bo ttom of Ti for zero 
on VTVM ( the correct 
zero point is located 
between a positive and 
a negative maximum). 

I (See MC Chart, Fig. 6. RF Respon se Cu rve, Fi g. 7. 

view of T V 

Location) 

Tuner and Fi g. 8. Top of TV Tu,n e r 

Fig. 4 For Test Point Location. 

iront 

Showing Adjustment 

RF AND MIXER ALIGNMENT 
a. If used earlier, disconnect 1-1/2 volt battery. the response curve, keep sweep generator output 

at a minimum, marker pips just barely visible. 
b. Disconnect antenna from receiver. 

d. Connect oscilloscope through a 10,000 ohm resistor 

c. Connect sweep generator to antenna terminals. If to test point "W" on tuner (Fig. 8). Keep scope 

sweep generator does not have a built-in marker leads away from chassis. 

generator, loosely couple a marker generator to e. Allow about 15 minutes for receiver and test equip-
the antenna terminals. To avoid distortion of ment to warm up. 

Step 

i 

Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency Instructions 

205.25 
(Video Carrier) 

209.75 
(Sound Carrier) 

S i ng 
Chweepannel 12 

Check for curve resembling RF Response Curve shown below. If necessary, 
adjust A8, A9 and A10 ( figure 9) as required. Note that adjusting A9 will 
shift the renier of the response curve in relation to the video and sound car- 
ri ('r markers. A8 and Al0 should be alternately adjusted for‘best gain with 
flat top appearance. Consistent with proper band width and correct marker 
location, response curve should have maximum amplitude and flat top 
appearance. 

2 

Sec frequency table below. 

Set the sweep generator to 
sweep the channel to be check- 
ed. Set the marker generator 
for the corresponding video 
carrier frequency and sound 
carrier frequency. 

Check each channel operating in the service area for curve resembling RF 
Response Curve shown below. 
In general, the adjustment performed in step 1 is sufficient to give satisfactory 
response curves on all channels. However, if reasonable alignment is not ob-
tamed on a particular channel, (a) check to see that coils have not been in ter-
mixed, or ( h) try replacing the pair of coils for that particular channel, or 
(c) repeat step 1 for the weak channel as a compromise adjustment to favor 
this particular channel. If a compromise adjustment is made, other channels 
operating in the service area should be checked to make certain that they 
have not been appreciably affected. 

E
L
 
3
9
V
d
 A
i
 
1
3
0
3
I
d
S
 

©John F. Rider 
CHASSIS 317B,D,321B5D 



CHASSIS 317B,D,321B.ij 

OVERALL RF and IF RESPONSE CURVE CHECK (Step 1) 
and HF OSCILLATOR ALIGNMENT (Step 2) 

(Using sweep generator and oscilloscope.) 

IMPORTANT 

Since HF Oscillator alignment requires absolute frequency accuracy, 
a station signal is generally best suited for alignment of the indi-
vidual channel oscillator slugs A3. The procedure for using a station 
signal ( and without removal of chassis) is given in " Individual Chan-
nel Slug Adjustment Using Television Signal" on pagel. 

The procedure for HF Oscillator alignment with an osci Iloscope and 
a sweep generator is given, below. 

a. Disconnect antenna. necting a 1-1/2 volt battery (negative to AGC 
b. Disconnect signal generator and VTVM ( if used Line; positive to chassis) will al low greater signa I 

earlier), input without distorting response curve. 
c. Set the Tuning control at half rotation by rotating e. Connect oscilloscope between point " T" and chas-

it approximately 150° as shown in Figure 7. sis ground (see Figure 4). Keep oscilloscope leads 
d. Connect sweep generator to antenna terminals, away from chassis. 

If sweep generator does not have a built-in marker f. Allowabout 15 minutes for receiver and test equip-

generator, loosely couple a marker generator to the ment to warm up. 
antenna terminals. To avoid distortion of the re- g. When adjusting A3, use a NON-METALLIC align-
spor;se curve, keep sweep generator output at a ment screwdriver with a 1/8 inch blade. 
minimum, marker pips just barely visible. Con-

Step Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency Instructions 

1 

Sweep the RF band pass ( channel 13 or other unassigned high channel) and check the shape of the overall 
response curve obtained against the ideal curve shown below. If shape of curve is not within limits shown, it 
will be necessary to repeat the IF Amplifier Alignment. The IFs must be accurately aligned before correct 
oscillator adjustment can be made. 

2 

See frequency table on page 11. 
Set the sweep generator to 
sweep the channel to be check- 
ed. Set the marker generator 
for the corresponding video car- 
tier frequency and sound car- 
rier frequency. 

Marker generator must have, or 
be used with, a calibrating 
source providing an accuracy of 
at least .05%. 

Set the Tuning control at half rotation ( see figure 7). Check to see whether 
oscillator alignment is required by comparing the location of the video a.id 
sound carrier markers (sound carrier marker may or may not be visible) on 
the response curve obtained for each channel with the "Overall RF and IF 
Response Curve" shown below. Note whether mis-alignment is evident on a 
major number of channels or on only a few channels. 

If the markers for a major number of channels are far off in the same direr 
tion,' adjust the overall oscillator adjustment Al (on channel 13 or other 
unassigned high channel) so that the video carrier marker is located as shown 
in the response curve given below. ( If the video carrier marker is at the 
proper point on the curve, the sound carrier marker should locate at the 
proper point on the curve.) Be sure the Tuning control is at half rotation 
while making this adjustment. Recheck all channels individually for proper 
marker location. 

If only Individual channel adjustment is required, adjust the particular indi-
vidual channel slug A3, (using a NON-METALLIC alignment tool with a Vs" 
blade) so that the video carrier marker is located as shown in the response 
curve given below. Only slight rotation of the slug will be required; turning 
the slug in too far will cause the slug to fall into the coil.* ( If the video car-
rier marker is at the proper point on the curve, the sound carrier marker 
should locate at the proper point on the curve.) Be sure the Tuning control 
is at half rotation while making this adjustment. 

3 
To insure best reception and ease of tuning, a "touchup" adjustment of the individual channel slugs A3, 
using the station signal from each of the stations in the service area, must be made, preferably in the custom-
er'« home. See "Individual Channel Slug Adjustment Using Television Signal" 

Fig. 9 Overall RF and 
IF Response Curve. 

VIDEO CARRIER 
MARKER 

-t- 
• 50% • AT LEAST 

Ii  - - -  -  - ----.- 

-taw,. MAXIM 
OIFFERE I REICNT OF 

5110911 RICE OT PEARSMUD 30% 

•NEASCRED FROM MICNEST PM 

SOCIO CARRIER 
HIM 

(MAT MOT SE 
TIME) 

95% MIT 

If an oscillator slug should fall into a coil, remove the coil, move the slug retaining spring aside, lightly tap the open end 
of the coil against a solid object until the slug slips out. Replace slug and set the retaining spring into its cut-out slot. 

Channel 
Number 

Channel 
freq. 
MC 

2 54- 60 
3 60- 66 
4 66- 72 
5 76- 82 
6 82- 88 
7 174-180 
8 180-186 
9 186-192 
10 192-198 
11 198-204 
12 204-210 
13 210-216 

Video 
Carrier, 
MC 
55.25 
61.25 
67.25 
77.23 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Sound 
Carrier, 
MC 
59.75 
65.75 
71.75 
81.75 
87.75 

179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

LI OVERALL OSC 
ADJUSTMENT 

TUNING ROTOR 
SHOWN 

IT HALF ROTATION 

TUNE AIM 

' Al. 

A 3 
INDIVIDUAL CHARNEL 
SLUG ADJUSTMERT 

(TURRET POSITIONED 10 
ADJUST CHANNEL TT 

5 

4 FLAT OF SELECTOR SHAFT CENTERED 
"-- 9ETREEM CHANNEL COILS 3 ANO 4 

Fig. 7. Front VieN. of TV Tuner. 

DIP SHOULD NOT 
TRUER 30% or 
Tolit HEIGHT 

II 

11r0U, VINO ! IER NARKER, VAC : ARR1EA 

Full skirt of curve will not be visible unless 
generator sweep width extends beyond 10 MC. 

Figure 6. RF Response Curse. 

A3 INDIVIDUAL CCHANNEL AD..-

At OVERALL OSCILLATOR ADJ. 

‘111,1% 
Ve. 

6AG5 CC7/ 
6J6 

MIXER RF AMP RF AMP 

AZ Ai1 AS 

Figure 8. Top of TV Tuner, Showing 
Adjustment Location. 

TELEVISION TUNER SERVICE 
GENERAL 

The TV tuner is a sub- chassis consisting of an RF ampli -

Tier stage and a mixer-oscillator stage. 

Three different RF amplifier tubes, either 6AG5, 6BC5, 
or 6CB6, are used in this tuner. Although these tubes have 

similar characteristics and are generally interchangeable, it 
is advisable to check the RF amplifier curve with a sweep 
generator and oscilloscope after replacement. A dual triade 

6J6 tube is used in the mixer-oscillator stage. 
Channel selection is accomplished by rotation of the 

tuner turret assembly, which has a separate set of two coils 

for ecrch of the 12 television channels. Each set consists of on 

antenna coil in one assembly, and a mixer-oscillator coil in 
another. Coils are the snap- in type. Coils can be identified 
as to channel by the number stamped on the outside of the 
coil assembly. A Tuning control permits fine adjustment of 

oscillator frequency. 
The high frequencies used in television make it necessary 

that extreme care be exercised in servicing tuners. 

Location and lead dress of components and wiring are usu-
ally very critical. Wiring leads, acting as small inductances 
or capacities, may appreciably alter electrical characteristics 

of critical circuits at high frequencies. 
Parts location and ground connections should be as origi-

nally made. When replacing components, it is importarrt 
that they be replaced with parts of identical 
electrical characteristics and physical size. 

Refer to parts list for temperature coefficients, tolerances,and 
other essential description. 

Note resemblance between some ceramic con-
densers and resi stors. If in doubt, check Schematic. 

Also note that replacement of tubes (especially 6J6 oscil-
lator- mixer tube) may cause some slight detuning of tuner 
circuits. This is due to the inherent differences of inter-
electrode capacitances. When replacing 6_16 tube, it is rec-

ommended that several tubes be tried in order to select a tube 
which will cause least oscillator frequency shift. This is easily 
checked by noting the amount of rotation of the Tuning control 

required to tune in the television signal. It is recommended 
that this check be made on the high channels. Make indivi-

dual channel slug adjustments as instructed on page 
Channel snap- in coils must be handled with care. Do 

not disturb coil windings. Also be sure the coils are properly 
paired for the indicated channel number,and that coils follow 
proper sequence when reassembled in the turret drum. For 
proper reference of tuner shaft in relation to coil position re-

fer to figure 7. 

TUNER REPLACEMENT 

Replacement of the complete tuner should generally never 
become necessary since electrical and mechanical parts are  

easily replaceable. 

©John F. Rider 
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TUNING CONTROL 

The Tuning control is a variable dielectric type condenser. 

The normal tuning range of the Tuning control for high chan-
nels is plus or minus 3 MC, for low channels plus or minus 1.5 

MC. 
Slight rubbing of the dielectric rotor of M104 against the 

grounded stator plate M107 is intentional, in order to avoid 
vibration with resulting microphonics. However the dielectric 

rotor should not be allowed to contact the circular disc riveted 

to the body of the tuner. 
The Tuning control is permanently set at the factory and 

cannot be readjusted for frequency tuning range. 

REMOVING CHANNEL COILS 

Insert a screwdriver blade between the coil retainer 
spring and the turret end plate. Twist the blade away from the 
turret and lift the end of the coil upward. 

CLEANING CONTACTS 

Remove several sets of coils from turret and rotate turret 
to position making contact points of contact plate accessible 

for cleaning. 
Using a small, stiff brush and carbon tetrachloride, clean 

contact surfaces of stationary contacts. 
Remove accumulated dust or grease from stationary con-

tacts and contact plate with a soft canvas cloth dampened 
with carbon tetrachloride. Accumulated rosin may be re— 

moved with a soft cloth dampened with alcohol. 
Clean contact surfaces of rotating coils in same manner. 

TUNER LUBRICATION 

In general the lubrication applied to points of wear or 
friction at time of manufacture should make lubrication sel-
dom, if ever necessary. However, should tuner lubrication 

become necessary, it is important that the correct amount and 

type of lubricant be used. 
Using a clean brush, apply a film of switch contact oil, 

Viscosity Oil Co. '7069) to the surfaces of the coil contacts 
and stationary contact points. 

Lubricate bearing surfaces of all other moving parts with 
light yaseline or preferably Viscosity Oil Co. '8857 lubricant. 

CAUTION: Do not use lubriplate or 

any similar lubricant con taming 

7inc or cadmium. 

ADJUSTING CONTACT SPRINGS 

Should the stationary contact springs make poor contact 
due to insufficient tension, remove several sets of coils from 
the turret. Rotate the turret to position making the bottom of 

the contact strip accessible for observation. With a narrow 
blade screwdriver, adjust the contact spring tension by care-
fully bending the spring inward until highest point on the 

spring extends about 9/64 of an inch above the plastic surface 

of the contact plate. With correct tension of the contact 
spring, the spring should clear the flat surface of the turret 

coil by about 1/64 of an inch. 

OSCILLATOR SLUGS IN TOO FAR 

If HF oscillator slugs "fall into" coil form, remove the 
channel coil, move the slug retaining spring M112 aside, and 
tap the coil assembly until the slug slips forward. Set the 
slug retaining spring into position; it should rest firmly against 

the slug. 

REMOVING TUNER TURRET ASSEMBLY 

a. Remove retaining bracket M107 in front of the tuner. 
b. Remove rotor shaft assembly M104, rotor contact spring 

M124 and fibre washer M113. For reassembly, note order 
of parts removal. 

c. Remove front and rear turret retaining springs M125 by 
pressing straight end away from tab on chassis. 

d. Using a screwdriver blade at the side of the tuner, press 
the detent spring M122 and roller M121 away from the 
turret detent plate. 

e. Grasp tuner shaft and slip out of end plate bearings. 

REPLACEMENT OF THE UNGROUNDED STATOR 

PLATE OF TUNING CONTROL 

Stator plate M118 is replaced with wiring lead and trim-
mer condenser C5 attached, because it is difficult to solder 
the wire lead to the silver plated surface on the ceramic stator 
plate disc. 

To replace the stator plate, remove the turret assembly. 
Remove mounting rivets from stator plate by drilling out or 
clipping them out with diagonal wire cutters. Remove trim-
mer screw M115 and locking nu,. M114 from trimmer con-
denser C5. Unsolder wiring lead connecting trimmer to ter-
minal on contact plate. 

Assemble the replacement stator plate (M118) by placing 
the cerómic button over the 5/8" hole in the chassis with the 

wiring lead extending into the chassis. Place the mounting 
bracket over the ceramic button and mount securely using 
°4x3/16 round head machine screws with #4-40x3/16 hex 
nuts and t4 shake proof lock washers. Mount trimmer con-

denser C5 in chassis and solder wire lead to its original ter-
minal on the contact plate making this lead as short as possi-
ble. Dress wiring lead from ceramic stator plate to trimmer 

condenser C5 so it does not corne in contact with the turret 
drum. After replacement of the stator plate, adjust trimmer 
condenser C5 (overall oscillator adjustment). 

a 
b. 

e. 

d. 

e. 

f. 

REMOVING CONTACT PLATE ASSEMBLY M123 

Remove turret. 
Remove the mounting screws at the front and rear of Con-
tact Plate and Bracket Assembly M123. 

Unsolder both ends of contact plate assembly. Press out-
ward the front and rear tuner chassis end plates. 

To free contact plate assembly, release the contact plate 
tabs by pushing them away from the slots in the end plates. 
Unsolder all connections to contact plate. Unsolder the 
solder joint holding contact plate to the center partition of 

the tuner chassis. 
Reassemble in the some manner. 

INTERMITTENT PICTURE AND SOUND SOUND BARS IN PICTURE 

(DUE TO MICROPHONICS) 

This trouble is most commonly due to an intermittent 

tube, loose tube socket contacts, dirty or loose coil contacts, 
loose or cold (rosin) soldered joints, or loose or vibrating parts 

in the underside of the tuner chassis. 

When replacing tubes, see tube note under " General" 

Loose tube socket contacts may sometimes be , ightened 
by compressing contacts with an ice pick or a large needle. 

Defective tube socket contacts can sometimes be replaced 

individually. 

For cleaning and adjusting coil contacts, see "Cleaning 
Contacts" and "Adjusting Contact Springs" 

Loose or intermittent connections can be found by tapping 
components or rotating the channel selector and watching the 
pattern on an oscilloscope. A visual inspection or a continu-
ity check will also be helpful. 

Apply a hot soldering iron to soldered joints which ap-

pear doubtful. Caution : Do not change lead lengths or move 
components other than to slightly separate parts or leads which 
have caused trouble by contact with the chassis or other parts. 

See discussion under "General". 

Microphonics in the TV Tuner will generally produce 

sound bars in the picture or a ringing sound as the volume is 
turned up or as the cabinet is tapped lightly. 

Check for microphonic oscillator mixer tube, V2 (6.16). 

It is recommended that several tubes be tried, in order to se-
lect a tube which will be least microphonic and at the same 
time, causes a minimum of oscillator frequency shift,as noted 

with rotation of Tuning control. In some cases, replacement 

of the oscillator mixer tube, may necessitate readjustment of 
trimmer condenser Al (C5) (overall oscillator adjustment). 

Microphonics can also be due to vibration of loose wires 
or loose components. In some instances, the ceramic stator 
plate M118 (tuning stator) has been a source of microphonics 
since the rivets which fasten this part to the tuner chassis may 

be loose. This can be remedied by soldering the plate mount-
ing bracket to the tuner chassis. To solder the plate mounting 
bracket to the tuner chassis, remove the grounded Tuning 
stator plate M107, and move the tuner shaft MI04 forward. 

Also, check for any mechanical "rub" such as loose 
screws which hold the tuner sub- chassis to the main chassis, 
loose solder connection from tube shield base to chassis, or 
extremely dry tuner shaft. 
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CHASSIS 317B. D. 321B. D 

CHANGES AND NOTES  

CHASSIS 317B, 317D, 321B, 321D 

These chassis use a keyed AGC system and unless certain precautions are observed 
some difficulties may be encountered when IF or RF alignment adjustments are made. 
First be sure to read carefully the "Television Alignment Procedure" 

A 1 1/2 volt bias battery should be connected across the AGC line (negative to junction 
of C24 and R52, positive to chassis), when making all alignment adjustments. This 
will prevent the amplifiers from overloading in the event that it is not possible to at-
tenuate the signal generator sufficiently. Also, when the RF or IF amplifiers are 
sweep aligned the response curves will be distorted if a fixed bias is not applied to 
the AGC line due to the fact that the time constant of the keyed AGC circuit is short 
compared to the sweep frequency of the sweep generator. Therefore, the gain of the 
IF and RF amplifiers will not remain constant while the signal is sweeping through the 
response curve. When a sweep generator which does not have blanking is used, it will 
be impossible to make the forward and reverse response curves coincide unless a fixed 
bias is used. 

In order to check the keyed AGC circuit for proper operation, the following simple 
test will be useful. When the grid of the AGC key tube (pin 1 V13) is shorted to the 
cathode (pin 7) the voltage on the AGC bus (across C24) should be approximately 40 
to 70 volts negative as measured with a VTVM. In the event that this voltage is not 
obtained the trouble will probably be in the key tube V13, the horizontal output trans-
former T5, in one of the coupling or bypass condensers in the AGC line, or R52. 

It may be found that in some cases there are minor deviations in the receivers in part 
values from those specified in the schematic. For example, a . 047 mfd condenser 
may be used in place of a . 05 mfd condenser or a . 22 mfd condenser in place of a . 25 
mfd condenser. In decoupling circuits in the AGC and B+ lines 100 ohm or 200 ohm 
resistors may be used in place of the 150 ohm resistors specified with negligible ef-
fect on the performance. When such substitutions are made they are always made in 
locations where the value of the part is not critical for it to effectively perform its 
function. There are many locations where tolerances of 100% or more are permissible. 
However, when replacements are made, if there is any doubt as to the suitability of 
the replacement part, the value as specified in the manual should be used. 

Occasionally 6AG5 tubes are used in place of the 6CB6 tubes specified for the IF 
amplifiers V3, V4, and V5. It should be noted that these tubes are not directly inter-
changeable due to the different internal wiring of the tubes. Therefore, when replac-
ing these tubes, be sure to use the same type that was originally supplied in the re-
ceiver. If 6AG5 tubes were originally used this type number will appear on the chassis 
near the tubes. 

©John F. Rider 

On chassis serial numbered approximately 79,600 or greater the following changes 
were made referring to the schematic diagram and the parts list. 

1. Capacitor C24 was 1.0 mfd 200 volts in early production and has been changed to 
. 5 mfd 200 volts as indicated . 

2. Capacitor C50 has been changed from a 10,000 mmf ceramic disc to a . 01 mfd 
400 volt paper part #CPZ04103M. 

3. Capacitor C34 has been changed from a . 001 mfd paper condenser to a 220 mmf 
±20% mica condenser part#CMA03221M. 

4. Video load resistor R29 has been changed from 6800 ohms 1 watt to 5600 ohms 1 
watt ±10% part #RCF562K. 

5. Peaking coil L12 has been changed from a 36 microhenry coil to a 120 microhenry 
coil part #A-1482-10. 

6. Peaking coil L13 has been changed from a 120 microhenry peaking coil to a 600 
microhenry peaking coil part #A-1485-10. 

7. The hot end of R31 is now connected to the junction of C32, C33, and R30. 

8. A decoupling filter consisting of an 8 mfd 450 volt condenser and a 1000 ohm 2 
watt resistor has been added in series with the B+ 240 volt lead to the audio output 
tube V10 on all chassis. 

The following changes are incorporated on chassis marked 317D and 321D: 

1. High Voltage filter condenser returns to damper plate (pin # 5) instead of to chassis 
ground. 

2. AGC keying coil removed from horizontal output transformer and wound on width 
coil. Both the pulse to AGC keyer and feed back to horizontal multivibrator are taken 
off AGC winding on width coil. (Part No. B-1467-10) 

3. Horizontal output transformer part no. B-1675-13A or B-1676-13A is used. 

4. A type 6BZ7 RF amplifier tube is used in tuner rather than 6BQ7. These tubes 
are directly interchangeable. 
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CAPACITORS CAPACITORS RESISTORS 

Ref. 

No. Part No.. Description 
Ref. 

No. Part No. Description 
Ref. 

No. Part No. Description 

Ref. 

No. Part No. I- Description Price 

r 1 CCC05050D Ceramic tubular 5 uuf + . 5»uf NPO C55 CMA05391K Molded mica, 390 uuf + 10% 500V R33 RCC3 M Carbon, 390K + 20% 1/2 watt PRINTED CIRCUITS 

C2 

r3 
C4 

CVC030ST 

CVC030ST 

CVC030ST 

Ceramic trimmer 0.5-3 uuf CRL 
Ceramic trimmer 0.5-3 uuf CRL 
Ceramic trimmer 0.5-3 uuf CRL 

C56 
C57 

C58 

CP706103M 
CVM501ST 

CPZ06503M 

Molded paper, . 01 MFD 600V 

Compression trimmer, 50 uuf + 500 uuf 

Molded paper, . 05 MFD 600V 

R34 

R35 

RVC1OON 

RCC684M 

Carbon composition variable, 
250K linear taper 1/2 watt 

Carbon, 680K + 20% 1/2 watt 

l— 
PC80 

F PC100 

A- 1376-6F 
A-1'375-6F 

Audio Couplate CRL FC-80 
Vertical Integrator Network - CRL PC- 100 

C5 
C6 

CVC030ST 

CCU05121K 

Ceramic trimmer 0.5-3 uuf CRL 
Ceramic tubular 120 uuf + 100% N750 

C59 
C60 

CPZ06254M 
CPZ02254M 

Molded paper, . 25 MFD 600V 

Molded paper, . 25 MFD 200V 
R36 
R37 

RCC474M 
RCC820M 

Carbon, 470K + 20% 1/2 watt 
Carbon, 82 ohms + 20% 1/2 watt COILS 

C7 

C8 
C9 
C10 
C11 

Cl2 
C13 

CCU05101K 

CCC05200K 
CCU05100K 
CCC05100K 
CDZ05102Y 

CCU05121K 

Ceramic tubular 100 uuf + 10% N750 

Ceramic tubular 20 uuf + 10% NPO 
Ceramic tubular 10uuf + 10% N750 

Ceramic tubular 10uuf + 10% NPO 
Ceramic disc 1000uuf GMV t 
Fine tuning consists of tuner parts 

Ceramic tubular 120uuf + 10% N750 

C61 
C62 
C63 

C64 

C65 
C66 

C67 

CDZ20K501 
CMA10560K 
CET2IC45 

CET2IC45 
CED4445 
CED4445 
CES8045 

Ceramic, 300 uuf GMV 20KV CRL 

Molded mica, 56 uuf + 10% 1000V 
Tubular electrolytic 20 MFD 450V t 
Tubular electrolytic 10 MFD 450V t 

Tubular electrolytic 40 MFD 450V * 
Tubular electrolytic 40 MFD 450V * 

Tubular electrolytic 80 MFD 450V 

R38 

R39 
R40 
R41 
R42 

R43 

RWT332K 
RCC151M 
RCC473M 

RCC682K 
RCC682K 

RVM100S 

Wire wound 1000 ohms + 10% 12 watts 
Carbon, 150 ohms + 20% 1/2 watt 
Carbon, 47K + 20%1/2 watt 

Carbon, 6800 ohms + 10% 1/2 watt 

Carbon, 6800 ohms -+ 10% 1/2 watt 

Carbon composition variable. 
1.0M audio taper* 

L 1 

L2 
L3 

L4 

L6 

B-1471-10 
B-1471-10 

B-1471-10 
A-1470-10 

Mixer Plate Coil 

1st I.F. Coil 

2nd I.F. Coil 
3rd I.F. Coil 
4.5 M.C. Sound take-off Coil 

Channel # 2 Antenna Coil Ass. 
Channel #3 Antenna Coil Ass. 

C14 

CI5 
C16 

C17 

C18 

CDZ05502Y 

CDZ05502Y 
CCC05200K 

CDZ05103Y 
CDZ05502Y 

Ceramic disc, 5000 uuf GMV 
Ceramic disc, 5000 uuf GMV 
Ceramic tubular 20 MMF + 10% NPO 

Ceramic disc 10,000 MMF GMV 

Ceramic disc, 5000 uuf GMV 

NOTES: 

*C65 and C66 in same unit. ± C48, C63, 8‘ C64 in same unit. 

tC11 8- C23 may be a dual disc capacitor. 

R44 

R45 
R46 
R47 

R48 

RCC475M 

RCF27IM 

RWT332K 
RCC472K 

RCC682K 

Carbon, 4.7M + 20% 1/2 watt 
Carbon, 270 ohms 1 watt 
Wire wound 2300 ohms + 10% 9 watts 

Carbon, 4700 ohms + 10% 1/2 watt 
Carbon, 6800 ohms + 10% 1/2 watt L7 

Channel #4 Antenna Coil Ass. 
Channel # 5 Antenna Coil Ass. 

Channel # 6 Antenna Coil Ass. 

Channel # 7 Antenna Coil Ass. 

C19 

C20 

CDZ05502Y 
CDZ05502Y 

Ceramic disc, 5000 uuf GMV 

Ceramic disc, 5000 uuf GMV RESISTORS 
R49 
R50 

RCC272K 
RCC474M 

Carbon, 2700 ohms + 10% 1/2 watt 
Carbon, 470K + 20% 1/2 watt 

L8 Channel # 8 Antenna Coil Ass. 
Channel # 9 Antenna Coil Ass. 
Channel # 10 Antenna Coil Ass. 

C21 
C22 

C23 
C24 

C25 
C26 

C27 
C28 

C29 
C30 

C31 
C32 
C33 

C34 

C35 
C36 
C37 

C38 
C39 
C40 

C41 
C42 

C43 

C44 
C45 
C46 

C47 
C48 

CDZ05502Y 
CCZ05102Y 

CDZ05102Y 
CPZ02504M 

CDZ05502Y 
CDZ05502Y 

CDZ05502Y 
CCC05068K 
CDZ05103Y 
CPZ04104M 

CPZ04104M 

CPZ04503M 
CMA0322IM 

CPZ06103M 
CDZ05103Y 

CSC05100K 
CSC05101K 

CMA05331M 
CMA05152M 

CES0405 

CDZ05502Y 
CWZ06502M 
CMA05102K 

CMA05102K 
CPZ06502M 
CPZ06503M 

CPZ06104M 
CET2IC45 

Ceramic disc, 5000 uuf GMV 
Ceramic tubular 1000 MMF GMV 
Ceramic disc 1000 MMF GMV t 
Molded paper . 5 MFD - 200V 

Ceramic disc 5000 MMF GMV 
Ceramic disc 5000 MMF GMV 

Ceramic disc 5000 MMF GMV 
Ceramic tubular 6.8 MMF + 10% NPO 

Ceramic disc, 10,000 uuf àMV 
Molded paper . 1 MFD 400 V 
Molded paper, . 1 MFD 400 V 

Molded paper . 05 MFD 400 V 
Molded mica 220 MMF + 20% 300 V 
Molded paper . 001 MFD 600V 

Ceramic disc, 10,000 uuf GMV 

Silver mica, 10 uuf + 10% 500V 
Silver mica, 100 uuf + 10% 500V 

Molded mica, 330 uuf + 20% 500V 

Molded mica, 1500 uuf + 20% 500V 
Tubular electrolytic 4 MFD 50V 

Ceramic disc 5000 MMF GMV 
Molded paper, . 005 MFD 600V 

Molded mica, 1000 uuf + 10% 
Molded mica, 1000 uuf + 10% 
Molded paper . 005 MFD 600V 

Molded paper, . 05 MFD 600V 
Molded paper, . 1 MFD 600V 

Tubular electrolytic, 150 MFD 50V 

R 1 
R2 

R3 
R4 
R5 

R6 
R7 
R8 
R9 

R10 
R11 

R12 
R13 

R14 
R15 
R16 

R17 

R18 
R19 
R20 

R21 
R22 
R23 
R24 

R25 
R26 

RCC392K 
RCC103K 
RCC472M 

RCC224M 
RCC153M 
RCC473M 
RCC222M 

RCC103K 
RCC472M 

RCC682K 
RCC470K 
RCC103M 
RCC104M 

RCC223K 
RCC470K 

RCC151M 
RCC151M 

RCC562K 
RCC151M 

RCC151M 

RCC471M 
RCCI83M 
RCC562K 
RCC15IM 
RCC270M 

RVM100S 

Carbon, 3900 ohms ± 10% 1/2 watt 
Carbon, 10K + 10% 1/2 watt 
Carbon, 4700 ohms + 20% 1/2 watt 

Carbon, 220K + 20% 1/2 watt 

Carbon, 15K + 20% 1/2 watt 
Carbon, 47K + 20% 1/2 watt 
Carbon, 2200 ohms + 20% 1/2 watt 

Carbon, 10K + 10% 1/2 watt 
Carbon, 4700 ohms ± 20% 1/2 watt 
Carbon, 6800 ohms ± 10% 1/2 watt 

Carbon, 47 ohms + 10% 1/2 watt 
Carbon, 10K + 20% 1/2 watt 

Carbon, 100K + 20% 1/2 watt 

Carbon, 22K + 10% 1/2 watt 
Carbon, 47 ohms + 10% 1/2 watt 
Carbon, 150 ohms ± 20% 1/2 watt 

Carbon, 150 ohms ± 20% 1/2 watt 
Carbon, 5600 ohms ± 10% 1/2 watt 

Carbon, 150 ohms + 20% 1/2 watt 
Carbon, 150 ohms + 20% 1/2 watt 

Carbon, 470 ohms + 20% 1/2 watt 
Carbon, 18K + 20% 1/2 watt 
Carbon, 5600 ohms ± 10% 1/2 watt 
Carbon, 150 ohms + 20% 1/2 watt 
Carbon, 27 ohms + 20% 1/2 watt 

Carbon composition variable 

1000 ohms reverse audio taper* 

R51 
R52 
R53 

R54 

R55 
R56 

R57 

R58 
R59 

R60 

R61 
R62 
R63 
R64 

R65 
R66 
R67 

R68 
R69 

R70 
R71 
R72 
R73 
R74 

R75 

RCF102M 
RCC104M 
RCC155M 
RVCIOIN 

RCC155M 
RVC102N 

RCC822K 

RCC225M 
RCC471M 
RVC103N 

RCC561K 
RCC561K 
RCF472K 
RCC224M 
RCC104K 
RCC104K 
RCC475M 

RCC474M 
RCC152K 

RCC392K 
RCC104K 

RCC274K 

RCC472M 
RCC474M 

RCGIO3M 

Carbon, 1000 ohms + 20% 1 watt 
Carbon, 100K + 20%1/2 watt 
Carbon, 1.5M + 200% 1/2 watt 

Carbon composition variable, 
1.0M linear taper 1/2 watt 

Carbon, 1.5M + 20% 1/2 watt 
Carbon composition variable, 
3.0M linear taper 1/2 watt 

Carbon, 8200 ohms + 10% 1/2 watt 
Carbon, 2.2M + 20% 1/2 watt 

Carbon, 470 ohms + 20% 1/2 watt 
Carbon composition variable, 

5000 ohms linear taper 2 watts 
Carbon, 560 ohms + 10% 1/2 watt 
Carbon, 560 ohms + 10% 1/2 watt 

Carbon, 4700 ohms + 10% 1 watt 
Carbon, 220K + 20% 1/2 watt 
Carbon, 100K + 10% 1/2 watt 

Carbon, 100K + 10% 1/2 watt 
Carbon, 4.7M + 20% 1/2 watt 
Carbon, 470K + 20% 1/2 watt 

Carbon, 1500 ohms + 10% 1/2 watt 
Carbon, 3900 ohms 4- 10% 1/2 watt 
Carbon, 100K + 10% 1/2 watt 

Carbon, 270K + 10% 1/2 watt 

Carbon, 4700 ohms + 20% 1/2 watt 
Carbon, 470K + 20% 1/2 watt 
Carbon, 47 ohms + 20% 1/2 watt 

L9 
LIO 
Lll 

LI2 
L13 

L14 

L15 

LI6 

L17 
L18 
L19 

L20 

L21 

L22 

A-1469-10 

A-1482-10 
A-1483-10 

A-1484-10 
A-1479-10 
A-1486-10 

A-1651-10 
A-1481-10 

A-1481-10 

Channel # 11 Antenna Coil Ass. 

Channel # 12 Antenna Coil Ass. 
Channel # 13 Antenna Coil Ass. 
Chan. # 2 Mixer-Osc. Coil Ass. 
Chan. #3 Mixer-Osc. Coil Ass. 

Chan. #4 Mixer-Osc. Coil Ass. 
Chan. # 5 Mixer-Osc. Coil Ass. 

Chan. # 6 Mixer-Osc. Coil Ass. 
Chan. #7 Mixer-Osc. Coil Ass. 

Chan. # 8 Mixer-Osc. Coil Ass. 
Chan. # 9 Mixer-Ose. Coil Ass. 

Chan. # 10 Mixer-Osc. Coil Ass. 
Chan. # 11 Mixer-Osc. Coil Ass. 
Chan. # 12 Mixer-Osc. Coil Ass. 

Chan. # 13 Mixer-Ose. Coil Ass. 

36UH Peaking Coil 

120UH Peaking Coil 
240UH Video Amp. Peaking 
Coil ( includes R28) 

380UH Video Amp. Peaking Coil 

Horizontal Hold - A.F.C. Coil 
Width Control 
Filter Choke, 2HY-220 MA. 
Filament Choke (Video I.F.) 

Filament Choke (Video I.F.) 

Filament Choke, Tuner 

Filament Choke, Tuner 

C49 CES2003 

t 

Tubular electrolytic 20 MFD 25V R27 RCC564M Carbon, 560K + 20% 1/2 watt R76 RCG103M Carbon, 10K + 20% 2 watts TRANSFORMERS 

C50 
C51 

C52 

CDZ05103Y 
CDZ05502Y 

CDZ05103Y 

Ceramic disc 10,000 MMF GMV 

Ceramic disc, 5000 uuf GMV 

Ceramic disc 10,000 MMF GMP 

R28 
R29 
R30 

RCF682K 
RCC474M 

Carbon, 18K + 20% 1 watt t 
Carbon, 6800 ohms + 10% 1 watt 
Carbon, 470K + 20% 1/2 watt 

R77 

R78 
R79 

RCC033K 

RCF684M 
RCC104M 

Carbon, 3.3 ohms + 10% 1/2 watt 

Carbon, 680K + 20% 1 watt 
Carbon, 100K + 20% 1/2 watt 

TI 

T2 

B-1472-10 

B-1653-13 

4.5 MC Ratio Detector Transformer 

(includes C36 and C37) 

Audio Output Transformer (6V6 to 
C53 

C54 

CMB05392K 
CMA05331K 

Molded mica, 3900 uuf + 10% 500V 

Molded mica, 330 uuf + 10% 500V 

R31 
R32 

RCC225M 

RCC824M 

Carbon, 2.2M + 20% 1/2 watt 

Carbon, 820K + 20% 1/2 watt 
NOTES: * R26 and R43 are part of same unit which also includes 

switch Si. I used as winding form for L14. 
K = 1000 ohms M = 1,000,000 ohms 

3.2 V.C.) 
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CHASSIS 317B, D, 321B, D 

Ref. 

No. Part No. Description 

MISCELLANEOUS 

Y1 B-1452-9 Deflection Yoke for 70 CRT (8.3 
13 A-1661-13 Vertical blocking Osc. Transformer MH Hor. 48MH Vert.) 

T4 B-1662-13 Vertical Output Transformer Si Power Switch (included as part 

T5 C- 1677-13A Horizontal Output Traniformer of Contrast volume control 
T6 B-1650-13 Power Transformer 350-0-350 Part ,1RVM 100S) 

220 MA. DC., 5V a 3A, 6.3V e 1.2A, B-4100-33 Tuner, Standard Coil 

6.3V a 1.2A, 6.3V a 8A A-4102-33 Ion Trap 
B-4101-33 Focalizer 

FUSES A-1553-2 CRT Socket (with leads) 
A-1008-1 Yoke Mounting Hood 

Fl A-3750-30 1/4 Amp 250 Volt Cartridge Fuse A-1500-11 Line Cord 
F2 A-3751-30 5 Amp 250 Volt 3AG Fuse. A-1501-11 Hi- Voltage CRT Lead with Connector 

6.16 © 
151 LE 

POWER 

TRANS 

634\17 

TUBE LAYOUT 
n n 

* 6 ENT for Ch. ' 6" Series. 

TOP PRI. 

RATIO DEI 

6AU6 

6AL5 

5U4 

6W4 

6BG6 

117 V-60--A.C. ONLY 
180 WAT TS 
RM.A. CODE 217 

6AU6 

6BL7 

IB3 

A.C.LINE F7US) 

NOTE: Parts not listed may be obtained by giving complete 

description of Part, Model Number, Serial Number, 
oriel Cluissis Number of Receiver. 

©John F. Rider 

Ref. No. Part No. 

C 1 CBZ05802Y 

C 2 CDZ05102Y 

C 3 CVC030ST 

C 4 CDP05470K 

C 5 CDP05470K 

C 6 CVC030ST 

C 7 CDC05068C 

C 8 CDU05050D 

C 9 CDC05039C 

C10 CDC05100K 

HOR. B+ FUSE 

B-4600-15 
B-4604-15 
B-4602-15 

Speaker, 6" PM (for 17" Console Receivers) 
Speaker, 8" PM (for 21" Console Receivers) 
Speaker, 5" PM (for Table Model Receivers) 

RESISTORS 

1/2 watt carbon composition insulated 

R 1 RCC164J 

R 2 RCC104J 

R 3 RCC104K 

R 4 RCC103M 

R 5 RCC152M 

R 6 RCC224M 

R 7 RCC103K 

R 8 RCC153K 

R 9 RCC473M 

R10 RCC103K 

Description 

800 MMF GMV feed through 

1000 MMF GMV Ceramic disc 

.5-3 MMF Trimmer 

47 MMF ±-- 10% Ceramic disc N140 

47 MMF -± 10% Ceramic disc N140 

.5-3 MMF Trimmer 

6.8 MMF ±-.25 MMF ceramic disc NPO 

5 MMF MMF ceramic disc N750 

3.9 MMF .25 MMF ceramic disc NPO 

10 MMF -± 10% ceramic disc NPO 

COILS 

160K 

100K -± 

100K -±- 10% 

10K ± 20% 

1500 ohms 

220K 74- 20% 

10K ± 10% 

15K -± 10% 

47K ± 20% 

10K ±- 10% 

Ref. No. Part No 

C11 CDG05015C 

C12 

C13 CVC05090ST 

C14 CBZ05802Y 

C15 CBZ05802Y 

C16 CBZ05802Y 

C17 CBZ05802Y 

C18 CCU05121K 

C19 CDZ05102Y 

20% 

Description 

1.5 MMF -21.25 MMF ceramic disc GP 

Fine tuning condenser 

3-9 MMF ceramic trimmer 

800 MMF GMV feed through 

800 MMF GMV feed through 

800 MMF GMV feed through 

800 MMF GMV feed through 

120 MMF -±- 10% ceramic tubular N750 

1000 MMF GMV ceramic disc 

L 1 
Antenna coil assembly 

L 2 (Specify channel) 

L 3 
L 4 Mixer / oscillator coil assembly 
L 5 I (Specify channel) 

L 6 6BQ7 filament choke 

L 7 _RF plate choke 

L 8 6J6 filament choke 

L 9 Mixer plate shunt choke 

LIO Mixer plate series choke 

L I 1 _ Mixer plate tuning coil 

When ordering parts please give model number, chassis number and serial number of receiver. 

and part number of items (if available) and specify that parts are for use in Cascode tuner. 

Give description 
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CHASSIS 317D. 321D 
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DIMENSIONS 

GENERAL SPECIFICATIONS 

"KEYED" AUTOMATIC GAIN CONTROL 

Model Height Width Depth Outstanding new development; minimizes "airplane flutter"; reduces 

9132-A 22-3/16" 22-1/4" 21-5/8" contrast variation when changing from one channel to another; in-
creases immunity of sync system to external interference. 

WEIGHTS (packed) 

9132-A-108 lbs. 

POWER REQUIREMENTS 

117 volts 

PICTURE SIZE 

21" Rectangular 

SPEAKER 

Type 
P.M. Dynamic 

60 cycles 245 watts 

Size 

6" x 9" 

ANTENNA INPUT IMPEDANCE 

300 ohms—balanced to ground. 

BUILT-IN ANTENNA 

Broad band dipole. 

V. C. Imped. 

3.2 ohms 

R. F. TUNER 

Turret type construction; individually removable coil assemblies for all 
channels. All components are easily accessible for servicing. 

INTERMEDIATE FREQUENCIES 

Sound Carrier 22.25 Mc. 
Picture Carrier 26.75 Mc. 

I.F. SYSTEM 

Four Stage—stagger tuned—for composite signal. 
Two additional stages for sound channel. 

VIDEO AMPLIFIER 

Two Stage—broad band. 

RETRACE LINE SUPPRESSOR 

Eliminates retrace lines thruout the normal range of picture brightness 

and contrast. 

DEFLECTION 8. FOCUS 

Magnetic 

HORIZONTAL SYNCHRONIZATION 

Automatic frequency control and "keyed" A.G.C. provide excellent 
picture stability and noise immunity. 

HIGH VOLTAGE POWER SUPPLY 

"Fly back" type. Completely enclosed in a shielded compartment, 

CONTROL ADJUSTMENT PROCEDURE 
The various controls on the receiver may be divided into two classes, Oper-
ating and Pre-set. Operating controls are those which control program 
selection as well as sound and picture quality and their functions are in-
dicated in Fig. 1. 

The Pre-set controls are those which require adjustment at the time the 
receiver is installed and they rarely need attention thereafter. Although 
they have been factory adjusted for optimum performance, it is usually 
necessary to make some fine adjustment of these controls at the time of 
installation. 

There are eleven Pre-set controls, four of which are located at the back of 
the chassis ( see Figure 19). Six controls are located under the Name 
Plate on the front panek This plate is hinged at the bottom; to obtain 
access to controls, merely tilt plate forward. The Auxiliary Fine Tuning 
Screw can be reached by removing the "Channel Selector" and "Tele-
vision Fine Tuning" knobs. 

To gain access to the centering adjustments and ion trap, it will be 
necessary to remove the back of the cabinet by taking out the screws 
around edges. 

Operate the receiver according to the instructions given in the section of 
this manual entitled " How To Tune The Television Receiver" and make 
the following adjustments as required. 

1. ADJUST ION TRAP— If screen remains dark or is only dimly illumi-
nated when " Brightness" control is turned clockwise, the ion trap may 
require adjustment. 

The ion trap is located on the neck of the picture tube as shown in 
Figure 19 and consists of a magnet held in position by metal bands. 

With " Brightness" control ( located at rear of receiver) set approxi-
mately 1/2 turn clockwise, rotate the entire ion trap assembly while 

sliding it back and forth until picture tube screen is illuminated to 

maximum brilliance. Reduce "Brightness" control setting and repeat 

this operation to assure accurate positioning of ion trap. 

Do not turn "Brightness" control to its maximum clockwise 

position until ion trap is correctly adjusted—failure to ob-

serve this precaution may result in damage to the picture 

tube. 

CAUTION: There is only ONE correct setting of the ion trap. 

This position is attained when maximum brilliancy occurs on 
the picture tube screen. If defocusing of pi  or neck 

shadow results, DO NOT adjust position of ion trap—see 

instructions located elsewhere in this manual for removing 

these aforementioned faults. Failure to observe this pre-

caution will result in an ion burn ( brown spot) on the face 
of the picture tube. Since this condition is brought about by 
lack of proper ion trap adjustment at time of receiver in-

stallation, the picture tube will not be eligible for warranty 

adjustment. 

2 AUXILIARY FINE TUNING ADJUSTMENT— It it is tound that the 

tuning range of the " Fine Tuning" control is inadequate to permit 

correct tuning of a station in its assigned channel, then adjustment of 

the "Auxiliary Fine Tuning" screw will be necessary. This special 

screw is accessible after removal of the "Channel Selector" and " Fine 

Tuning" knobs. They may. be removed by merely pulling them forward. 

Adjustment of the "Auxiliary Fine Tuning" screw may be under-

taken in accordance with the following procedure. 

a. Set "Channel Selector" to desired channel; then remove this knob. 

b. Set " Fine Tuning" knob to the center of its range; then remove 

this knob. The flat portion of the main tuning shaft (outer 

shaft) should now be in the uppermost position. Note the loca-

tion of the " Auxiliary Fine Tuning" adjustment screw on receiver 

chassis—see Fig. 14. 

c. Using a thin screwdriver ( preferably non-metallic), adjust the set-

ting of "Auxiliary Fine Tuning" screw for correct tuning of the 

desired television station—CAUTION: Do not attempt to rotate 

this screw more than two full turns in either direction, as 

further rotation may release it from the thread clip with-

in the tuning mechanism and the coil for that channel 

(located in R.F. Tuner Unit) would then have to be re-

moved in order to restore the screw to the correct 

position. If a metal screwdriver is used, detuning occurs when 

the screwdriver is removed but it will be noted that this degree 

of detuning can now be compensated by resetting the "Television 

Fine Tuning" control (outer shaft). Thus the range of the 
"Television Fine Tuning" control (after knob is replaced on the 
shaft) will be adequate to tune in the station. 

d. This completes the adjustment of the "Auxiliary Fine Tuning" screw 

for one channel. Identical screws are provided on each channel 

and they are all accessible thru the some opening in the tuning 

mechanism as each successively moves into position when the 

"Channel Selector" knob is rotated. 

3 HORIZONTAL HOLD—Should the picture appear to move hori-

zontally a cross the 

screen or break up 

into a series of light 

and dark streaks as 

shown in Figure 10 

adjust the "Horizontal 

Hold" control ( located 

behind Name Plate) 

until the picture re-

mains stationary and 

does not slip horizon-

tal sync when oper-

ating "Channel Selec-

tor" knob. 

Fig. 10—HORIZONTAL MOVEMENT; 
ADJUST HORIZ. HOLD CONTROL 

4 VERTICAL HOLD—Should the picture appear to roll by in a vertical 

direction or cause multiple vertical images as shown in Figure 11, 

TONE 

it will be necessary to 

adjust the "Vertical 

Hold" control located 

behind the Name 

Plate ( see Figure 14). 

After this adjustment is 

made, reduce contrast 

until picture is barely 

visible and check set-

ting of "Vertical Hold" 

control for proper pic-

ture synchronization. 

 i 
1, 

,----T  i i 
Fig. 11—VERTICAL MOVEMENT; 

ADJUST VERTICAL HOLD CONTROL 

5 INITIAI. FOCUS—Adjust the "Focus" control, located behind 

name plate, until pic-

ture is clearly defined. 

Fuzzy picture may also 

be due to reproduction 

of poor quality film 

when station is televis-

ing a motion picture. 

Incorrect tuning of re-

ceiver produces a sim-

ilar effect. Check for 

proper tuning point as 

described in step 5 of 

section entitled "How 

To Tune the Receiver." 

Fig. 12—BLURRED APPEARANCE; 

ADJUST FOCUS CONTROL 

6. TONE—This television receiver is equipped with a tone control 

located under the name plate—see Fig. 14. This control should be 

adjusted for most pleasing tone. To increase bass emphasis, turn 

control counter-clockwise. 

The following adjustments should be made while the station Is 

transmitting its circular test pattern. 

7 STRAIGHTENING 

TILTED RASTER — If 

the pattern should ap-

pear on the screen in 

a tilted position as 

shown in Figure 13, 

loosen the deflection 

yoke locking screw 

labeled A in Fig. 19 

and rotate the yoke 

sufficiently to correct 

this condition. Be sure 

to re-tighten the screw 

securely. 

HORIZONTAL VERTICAL VERTICAL 
HOLD LINEARITY MOLD 

Th 

HEIGHT FOCUS 

Fig. 14—LOCATIONS OF PRE-SET CONTROLS 

FINE 

"NI" 

Fig. 13—TILTED PICTURE; 

ADJUST YOKE POSITION 

TV 

O CHANNEL 
LITE 

AUXILIARY 
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ADJUSTMENT 
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MODEL 9132-A 

8. CENTERING—To cen-

ter the test pattern on 

the screen, position 

focus coil by adjusting 

the three nuts labeled 

B In Fig. 19. 

NOTE: If a decrease 

In picture tube bril-

liance is noted when 

making the centering 

adjustment readjust 

ion trap as explained 

in step # 1. 

9. HEIGHT — Control of 

picture size In the 

vertical direction is ac-

complished by means 

of the "Height" con-

trol located behind the 

Name Plate. Height 

and width adjustments 

should be checked for 

all transmitting sta-

tions to be sure that 

picture properly fills 

the viewing area. It 

may be necessary to 
change the setting of the "Height" control after the "Vertical Lineari-

ty" control is adjusted. 

Fig. 15—OFF CENTER; 

ADJUST FOCUS COIL POSITION 

PICTURE TUBE 
21AP4 

RETAINING STRAP 
1 15229 

DEFLECTION YOKE 
115228 

ION TRAP 
ASSEMBLY 
509688 

Fig. 16—TOO SHORT; 

ADJUST HEIGHT CONTROL 

R.F. TUNER UNIT ‘' 
520645 

POWER 
TRANSFORMER 

509679 

ANTENNA 
TERMINALS 

10. VERTICAL LINEAR-
ITY — Improper ver-
tical linearity souses 
the circular test pat-
tern to appear con-
densed on the upper 
edge of the screen 
and extended on the 
lower edge or vice 
verso. This effect is 
illustrated in Figure 
17. Adjust for proper 
linearity by using 
"Vertical Linearity" 
control located behind 
Name Plate. It may be 
necessary to readjust 
the "Height" control 
if an appreciable change 

11. WIDTH — Control of 

picture size In the hori-
zontal direction Is ac-

complished by means 
of the "Width" con-

trol located on the 
rear of H. V. power 

supply (see Fig. 19). 

If abnormally low line 
voltage makes it diffi-
cult to obtain sufficient 
picture width when us-
ing the "Width" con-

trol, then the setting of 

the " Horizontal Drive" 
control may be incorrect. The method of adjusting this control is 

explained in paragraph # 13. 

Fig. 17—VERTICAL DISTORTION; 

ADJUST VERTICAL LINEARITY 

CONTROL 

is made in the linearity control setting. 

Fig. 18-700 NARROW; 

ADJUST WIDTH CONTROL 

PHONO 
BRIGHTNESS INPUT SOCKET 

Fig. 19—CHASSIS AND PICTURE TUBE ASSEMBLY 

SPEAKER 
508157 

FOCUS COIL 
162326 

WIDTH 
CONTROL 

HORIZONTAL 
DRIVE CONTROL 

HORIZONTAL 
LINEARITY CONTROL 

PHONO TELEV 
SWITCH 

12. HORIZONTAL LINE-

ARITY Improper 
horizontal linearity 

causes the circular 

test pattern to appear 

condensed on the right 
edge of the screen 
and extended on the 
left edge or vice versa. 
This effect is illustrated - 
in Figure 20. Adjust 
for proper linearity by 
using " Horizontal Line-
arity" control located Fig. 20—HORIZONTAL DISTORTION; 

at rear of chassis ( see 
Figure 19). In event 
that proper horizontal 
linearity cannot be obtained by adjusting this control, then check 
the setting of the " Horizontal Drive" control to be sure it has been 
correctly adjusted. 

ADJUST HORIZONTAL LINEARITY 
CONTROL 

13. HORIZONTAL DRIVE—The "Horizontal Drive" control locuted at 

rear of chassis (see Fig. 19) should be rotated clockwise to a point 

just prior to where the picture tube brilliancy and size decrease. 

Then adjust this control 1/2 turn counter-clockwise. 

14. ELIMINATING SEMI-CIRCULAR SHADOW—This shadow is caused 

by the electron stream striking the neck of the tube and it can gener-

ally be corrected by applying one or a combination of the following 

procedures: 

a. Make sure deflection yoke is symmetrically positioned with respect 

to the neck of the picture tube by loosening the three wing nuts 

labeled C in Fig. 
19 and adjusting 
yoke position. 

Should a change 
in height of the 
deflection yoke be 
required to obtain 
symmetry of yoke 
around neck of 
picture tube, it will 
be necessary to 
loosen the four 
wing nuts labeled 
D in Fig. 19 (two 
nuts located on 
each leg of mount-
ing frame) and 
raise or lower yoke as required. After adjustment has been 
completed be sure to retighten nuts securely. 

b. Shift deflection yoke as far forward as possible after loosening 
the yoke locking screw labeled A in Fig. 19. If raster becomes 
tilted during this adjustment refer to step #7. 

Fig. 21 

SEMI-CIRCULAR SHADOW 

15. BRIGHTNESS—The "Brightness" control ( located at rear of receiver 

Chassis—see Fig. 19) should be initially adjusted in conjunction with 

the " Contrast" control for the brightness level desired by set owner— 

check all active station channels. Too much brightness will have the 

same effect as too little contrast, and vice versa, therefore, it is neces-

sary to strike a proper balance between contrast and brilliance. 

16 FINAL ADJUSTMENTS—With all controls set for normal reception 

of a television station, recheck setting of "Focus" control for best 

picture focus. 

REDUCTION OF INTERCARRIER BUZZ 

If a prominent humming or buzzing sound is noted in the sound reception 

of a television broadcast, it may be due to a fault in transmission from the 

station, or incorrect adjustment of the discriminator transformer (tuning of 

secondary circuit) in the receiver. 

This type of disturbance, which is only present when receiving a station 

signal, is known as " Intercarrier Buzz" and it should not be confused with 

power supply hum that would occur upon failure of a filter condenser. 

Where "Intercarrier Buzz" is objectionable, first be sure that the receiver 

PICTURE TUBE 

REPLACEMENT PROCEDURE—When replacement of a picture tube is 

necessary, proceed as follows, 

1. Disconnect power cord from wall outlet. 

2. Remove chassis from cabinet. 

3. Remove high voltage lead from side of picture tube Insulating Sleeve 

and momentarily short this lead to chassis to discharge high 

voltage filter condenser. 

4. Remove the tube socket at base of picture tube. 

5. Disengage ion trap from neck of tube. 

6. Remove retaining screw that holds anchor strap to yoke mounting 

assembly. 

has been properly tuned to the station—see section of this manual entitled 

"How To Tune The Receiver." If Intercarrier Buzz is still too prominent, 

then it is advisable to check the adjustment of the sound discriminator 

secondary slug. This slug is accessible from the top of the discriminator 

transformer which is located on top of the chassis at the right front side. 

As the slug is rotated approximately 1/2 turn in either direction, a "dip" 

pont in the buzzing sound will be noted. At this position program sound 

will be clear and free from distortion and buzz should be at an acceptable 

minimum if station transmission is not at fault. 

REPLACEMENT 

7. Loosen the two bolts on the ends of the Strap Assembly that encircles 

the front Insulating Ring of the tube. 

8. 

9. 

Carefully remove picture tube by pulling it forward. 

Remove Insulating Ring from front edge of tube and slip Insulating 

Sleeve off rear of tube. 

10. When replacing tube, be sure it has the same type number and 

observe the following precautions. Be sure that Insulating Sleeve 

fits under Insulating Ring all around edge of tube. Also that copper 

high voltage strap on Insulating Sleeve fits around rim of tube. 

This rim is the high voltage contact of the tube, therefore, a good 

contact must be mode with copper strap and rim. 

©John F. Rider 



CIRCUIT DESCRIPTION FOR 520645 RF TUNER 

TUBE LOCATIONS 
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The turret type tuner incorporated in this chassis is of the latest design 
and utilizes a 6BQ7 or 6BZ7 tube as the R.F. amplifier (V5) and a 616 
tube (V6) as the Mixer-Oscillator. 

Channel selection is accomplished by rotation of the turret containing 
two sets of easily removable coil assemblies for each channel. The in-
dividual antenna coil sections consist of a balanced primary to minimize 
noise pick-up on the transmission line and an R.F. grid coil which couples 
the incoming signal to the grid of the first section of the R.F. Ampli-
fier tube (V5). The inductance and amount of coupling of the tuned 
antenna input circuit are changed for each channel so that a constant 
input impedance of 300 ohms is maintained. This provides maximum 
transfer of energy to the R.F. Amplifier stage, particularly when inter-
connection between an outdoor antenna and the receiver is made with 
300 ohm transmission line. 

The R.F. Amplifier tube is a dual-triode tube and is connected in the 
circuit as a direct coupled grounded-grid type amplifier. This circuit was 
developed to meet the demand for an R.F. Amplifier that would provide 
more nearly equal gain on both the low and high Television Channels, 
while keeping inherent tube noise to a minimum. The circuit can be 
thought of very simply as two triode tubes in series, the first or driver 
unit acting not as an amplifier, but rather as an antenna impedance 
matching device and also as a variable cathode impedance, or bias 
source, for the second, or grounded-grid unit. In addition the first unit 
of the R.F. Amp. acts os a power amplifier due to its extremely low plate 
impedance, which is in reality the cathode circuit of unit two, and con-
verts the weak signal voltage from the antenna to a low voltage-high 
current signal which is then applied to the cathode of unit number two. 
The signal coupling unit between the first and second units is a series 
peaking coil, symbol 406, similar to that found in a video amplifier 
circuit. Its purpose is to form a series resonant circuit with the input 
capacity of the second unit. The coil is so made as to resonate at a 
frequency slightly higher than channel 13. In a standard pentode type 

REPAIR DATA FOR 

amplifier, the gain falls off rapidly as progressively higher channels ore 
selected. With the use of the plate to cathode peaking coil an almost 
equal gain can be realized for all channels. 

The R.F. Amp. tube has inherently low interelectrode capacity due to physi-
cal design and this factor in conjunction with the low output impedance of 
the first section is responsible for the low noise factor at this stage. 
While neutralization of the first unit is not necessarily due to its low 
plate to grid capacity, additional noise reduction has been realized, with 
only a slight decrease in gain, by the addition of a neutralizing con-
denser, item 405. Due to the low output impedance of the stage, it is 
not necessary tFiat the neutralizing condenser be turnable. 

Because of the circuits' excellent internal shielding, low input impedance 
and radiation rejection, the second section of the R.F. Amp. is connected 
as a driven grounded-grid amplifier. While this might not be apparent at 
first glance due to the fact that grid has no direct D.C. return, it will 
be found upon further examination that any high frequency A.C. po-
tentials are by-passed to ground through condenser 407. 

The second section of turret coils includes the tuned R.F. amplifier plate 
coil, tuned mixer grid coil, and oscillator coil. The output of the R.F. 
amplifier stage is coupled to the grid of the mixer stage, which utilizes 
one triode section of a 6J6 tube (V6). The other half of the 6J6 is 
connected as a modified Colpitts oscillator which injects oscillator voltage 
into the mixer stage through coupling between the oscillator coil and the 
mixer grid col. Course oscillator tuning is accomplished by adjusting 
the positions of the slugs in the individual oscillator coils, while Fine 
Tuning is obtained when using condenser # 417 in the oscillator plate 
circuit. This Fine Tuning condenser is composed of two fixed plates, and 
its capacitance is changed by the insertion of a bakelite cam between 
these plates. 

Signal output from the mixer stage is coupled to the IF amplifiers through 
the converter plate I.F. coil, diagram # 427, located on the tuner unit. 

520645 RF TUNER 
All replacement parts for the RF Tuner Unit are included in the complete receiver parts list 

COMPLETE 
R. F. TUNER UNIT 

520536 
SIDE COVER SHIELD 

520517 
STATOR CONTACT 

ASSEMBLY 

520535 
BOTTOM COVER SHIELD 

508709 
DETENT SPRING 

508708 
DETENT ROLLER 

520516 
TUNER TURRET ONLY 

LESS COILS, 

FINE TUNING 
CONDENSER 

PLATE 

507966 

-.-507967 

520515 
FINE TUNING 507965 
SHAFT & CAM 

507986 SLUG ‘'\ 
507990 SPRING - SEE PARTS LIST FOR RESPECTIVE TUNER 

FOR PART NUMBERS OF INDIVIDUAL COILS 

SERVICE PRECAUTIONS 

SUBJECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised in 
servicing the tuner. Lead dress and location of components are very critical at these frequencies. 

When replacing parts, it is important to use components of identical electrical characteristics and physical size. Always re-
connect the replacement item in the same location and position in the tuner as the original component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight detuning of RF circuits due to inherent differences in inter-electrode 
capacitances. When replacing tubes (especially 616 mixer-oscillator tube) make sure that Fine Tuning control will tune in 
television stations at approximately the middle of its range. It may be necessary to change the setting of the individual oscil-
lator coil slugs for some channels to accomplish this. 
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EXPLANATION OF NOTES 

B. Brightness Control max. clockwise 

C. Brightness Control max. counter-clockwise 

D. Contrast Control max. clockwise 

E. Contrast Control max. counter-clockwise 

G. Height Control max. clockwise 

H. Height Control max. counter-clockwise 

J. Vertical Hold Control max. clockwise 

K. Vert. Hold Control max. counter-clockwise 

L. This voltage measurement was taken from the top of the 

tuner chassis with the tube removed from its socket. 

M. Vertical Linearity Control max. clockwise. 

N. Vertical Linearity Control max. counter-clockwise. 

P. The measurement should be made with.a vacuum tube volt-

meter. The voltage reading will fluctuate in the vicinity of 

0.05 volts. 

Q. Do not attempt to measure the voltage at this position. 

There is a high R. F. potential at this point. 

T. Horiz. Drive Control max. clockwise. 

U. Horiz. Drive Control max. counter-clockwise. 

V. Before measuring this voltage, connect external antenna 
and adjust controls for normal reception of station signal. 

W. Before making this measurement, remove 6C116 (V10 4th 
I.F. Amp.). This will prevent noise in the R.F. and I.F. stages 

from affecting voltage measured at this point. 

X. Grounding of center stud on tube socket is necessary to 

reduce capacity coupling between other pins. Oscillation 

may result if this ground is omitted. 

Y. Horiz. Hold Control turned in a clockwise direction until 

picture approaches loss of sync. 

Z. Horiz. Hold Control turned in a counter-clockwise direction 

until picture approaches loss of sync. 

©John F. Rider 
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125 ".os 

230 220 

CAUTION 
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MGT 
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1836T/8016 
NIGH VOLTAGE 

RECTIFIER 

CAUTION 
NOTE 0 

CAUTION 
12,200Y 
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68E6 
GATED SYNC. SEPARATOR 

es 

6K6GT 
VIDEO OUTPUT 
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as 

6A116 
REFER A.G.C. 

CAUTION 
12,500Y 'mgt. 

CAUTION 
NOTE 0 

6COU 
NORIZOITAL 

SCANNING OUTPUT 
2IY 
22v 

O 
18v. 

BOTTOM VIEW OF CHASSIS 

117 VOLT 60 CYCLE A. C. 
POWER SUPPLY USED 

FOR THESE MEASUREMENTS. 
ALL VOLTAGES MEASURED BETWEEN 
SOCKET TERMINALS AND CHASSIS 
UNLESS OTHERWISE INDICATED. 

STE. CLIPPER 
0 

PHASE SPLITTER 

20v 
1 5v• 
25v. 0 " *_20, 

*-241v• 

SUM 
11011Z. SCANNING 

MILTIVIRIATOR 

6.3 
O.C.2 0   0 

10v v *o, 
16Y. 

300v 
31 Ovv 
290v. 

0 

0.35 II 

0 6.0 
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D.. RESTORER 

6.3 0 

ns 

2IAP4 
PICTURE TIRE 

REAR OF CHASSIS 

1000 
16000 
75" 

6.3 1250 
oC. 9.5"'‘ 
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&MGT 

VERT. BLOCKING OSC. 

6.3 0.6 

5,4 

6C86 

200 
25" 
15" 

390" 
420" 
360" 

\ 6.3 
O,C. 

115 
OTE x 

Ws 

MGT 
RECTIFIER 

as 

SOU 
34c) RECTIFIER 

155' 
265 

6B07 OR 6827 
R.F. AMP. 

NOTE X , 

0.6 

NOTE 

115 0.6 115 6.3 

6.3 0 

6A1I6 

MODEL 9132-A 

Power Supply- 117 volts 60 cycle AC. 

2. All voltages are measured between socks: 
chassis unless otherwise indicated on adjoin; 

3. Measwements made with voltmeter havin 

20,000 ohms per volt except where indicate 

symbol designates a vacuum tube voltmet 
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SUBJECT PRECAUTIONS 

CHANNEL COILS 
AND SLUGS 

Channel Coils must be handled with care. Do not disturb coil windings. If an oscillator slug " falls into" its coil form 

during adjustment, remove the Cholnel Coil from the turret assembly and lift the Slug Retaining Spring aside. By tapping the 
coil form it should be possible to make the slug move toward the end so that its threads will be engaged by the Slug Retain• 

ing Spring when that spring is returned to its normal position. 

FINE TUNING 
CONTROL 

Rubbing of the bakelite Fine Tuning Cam against the Fine Tuning Condenser Plate is intentional in order to avoid vibration 
with resulting microphonics. However, the Fine Tuning Cam should not rub or contact the small circular plate located on the 

body of the tuner. 

REMOVAL AND REPLACEMENT OF PARTS 

ITEM PROCEDURE 

RF TUNER UNIT To remove the Tuner Unit from receiver chassis, proceed as follows: 

1. Remove channel selector dial lamp socket. 

2. Remove screws which hold tuner to front and rear support brackets. 

3. Disconnect the leads from the tuner to the main chassis. See illustration on circuit diagram page showing tuner connec-

tions. 

4. Tuner unit may now be withdrawn from underside of chassis. 

CHANNELS COILS It is not necessary to remove entire tuner unit to replace a snap- in channel coil but removal of bottom shield will be re-
quired. This may be accomplished by grasping the front end of the shield and pulling downward and unhooking it from rear 

of tuner frame. 
Insert a screwdriver blade between Coil Retainer Spring and the end of the Tuner Turret. Twist the blade to pull spring away 
from the molded body of Channel Coil. Lift this end of coil body upward and remove individual coil assembly from tuner. 

When replacing Channel Coils, be sure they are reinstalled in their correct positions. Coil numbers should increase consecu• 

tively in a counter-clockwise direction when tuner is viewed from the front. 

If all the Channel Coils have been removed from the Tuner Turret, rotate turret until flat surface on end of tuner shaft points 
down. Install eI3 Channel Coils into bottom position on turret. Then follow the correct sequence indicated above to replace 

other coils. 

TUNER TURRET 
ASSEMBLY 

To remove turret from RF Tuner Unit, remove complete tuner and bottom shield as described in previous sections and proceed 

as follows: 
1. Remove rear Turret Shaft Retaining Spring by disengaging straight end of spring from projection on tuner from*. 

2. Remove Fine Tuning Condenser Plate from front of Tuner Unit. This plate forms one side of Fine Tuning control condenser 

and is held in place by one screw. 

3. Slide Fine Tuning Cam and Shaft off of main Channel Selector Shaft. 

4. Remove Spring Contactor Washer and Fiber Spacer Washer from Channel Selector Shaft. 

5. Remove Shaft Retaining Spring at front of tuner by disengaging straight end of spring from projection on frame. 

6. Remove turret assembly from frame. 

To replace turret, reverse the above procedure. Tooth on bakelite Fine Tuning Cam should poirrt downward during assembly 
so that it does not become locked between the stops on the Fine Tuning Condenser Plate. Also be sure to replace bottom 

shield. 

STATOR CONTACT 
ASSEMBLY 

To remove this assembly, remove complete tuner as described in previous sections and proceed as folio 

1. Remove side shield by taking out the two retaining screws ond unsolder shield at one point. Now, disengage shield from 

upper edge of tuner frame. 

2. Remove the two screws at the front and rear of the Stator Contact Assembly. 

3. Unsolder all electrical connections to contact plate. 

4. Unsolder five soldered joints between Stator Contact Assembly and Tuner Unit. 

5. Contact Assembly may now be withdrawn from frame. 

To reinstall this assembly: 
1. Place Stator Contact Assembly in position and replace, but do not tighten, the two screws at the front and rear of the 

assembly. 
2. Remove 3 consecutive pairs of Channel Coils from the turret ( for example, the antenna and rf-osc. coils for channels 

es, 6 and 7). 
3. Position Tuner Turret so that the edges of the next highest Channel Coils ( in this case, the coils for channel # 8) just 

pass the row of 11 contacts on the Stator Contact Assembly. 
4. Adjust position of the Stator Contact Assembly so that there are a few thousandths of an inch spacing between the con-

tacts on the contact plate and the molded body of the Channel Coils. 

5. The Contact Assembly is now correctly positioned and screws at front and rear may be tightened. 

6 Solder Stator Contact Assembly to tuner frame at same points that were used previously. 

7. Make all electrical connections to contact plate. 

8. Replace Channel Coils. 

9. Replace side shield. 

ALIGNMENT PROCEDURE 

MODEL 9132-A 

Alignment of all RF and IF tuned circuits in this receiver may be accom-

plished by utilizing the procedures described in the following charts. 

SEQUENCE OF ALIGNMENT: These procedures should preferably be 

applied in the order in which they are presented, however, alignment 

of the Sound Channel or IF Channel may be accomplished individually 

if desired. 

The RF Amplifier and Mixer alignment may also be accomplished inde-

pendent of Sound or IF Channel alignment, but oscillator calibration can 

only be done after IF Channel has been correctly aligned. Proper IF 

band pass characteristic is necessary for Oscillator alignment as results of 

RF circuit tuning are observed by means of an oscilloscope connected 

to the output of the detector stage. 

REMOVAL OF CHASSIS: The receiver chassis must be removed from 

the cabinet in order to accomplish alignment of all tuned circuits as 

there are adjustment points located on the underside of the unit. 

This can be accomplished by first removing all knobs and disconnecting 

the receiver " built-in" antenna and speaker. The chassis may then be 

removed by releasing the hold-down screws located on the underside 

of the cabinet. 

CAUTION 

The picture tube is highly evacuated and if 

broken, glass fragments will be violently 

expelled. Handle with care, using safety 

goggles and gloves. 

INSTRUMENTS: The following instruments will be required as signal 

sources and output indicators during the alignment process. Since accurate 

alignment of a television receiver is heavily dependent upon the per-

formance of your instruments, it is imperative that they meet the essential 

specifications described here. 

1 STANDARD SIGNAL GENERATOR to provide unmodulated (pure 

RF) signals at the following frequencies. Maximum output on all 

ranges should be at least . 1 volt with provision for attenuation as 

desired. This instrument must have good frequency stability and 

be accurately calibrated. Generators which incorporate a separate 

crystal controlled oscillator and heterodyne circuit are self cali-

brating and therefore capable of providing the accuracy of fre-

quency calibration required for television circuit alignment. 

a. IF Frequencies: 

4.5 Mc. Sound Channel 

22.25 Mc. Sound IF marker 

22.4 Mc, 1st IF Trap Coil 

23.5 Mc. 1st and 3rd IF stages 

24.9 Mc. 4th IF stage 

26.1 Mc. Converter and 2nd IF stages 

26.75 Mc. Picture IF marker 

b. RF Frequencies: 

54 to 88 Mc. 

174 to 216 Mc. 

2. RF SWEEP GENERATOR to provide frequency modulated signals 

at the following frequencies: 

20 to 30 Mc. with 10 Mc, sweep width. 

54 to 88 Mc. with 10 Mc, sweep width. 

174 to 216 Mc. with 10 Mc. sweep width. 

Output adjustable with at least . 1 volt maximum. 

Output should be " flat" ( no amplitude variation) for all set-

tings of the sweep width control. 

Provision for connection of generator sweep modulating volt-

age to horizontal deflection system of an oscilloscope. 

Provision for blanking the output signal on each return 

sweep so that oscillogram will not show retrace. 

3 CATHODE RAY OSCILLOSCOPE, preferably a unit with verti-

cal amplifier having wide range frequency response and low 

capacity pick-up probe. 

4 VACUUM TUBE VOLTMETER. The lowest voltage range of this 

instrument should preferably permit a 1.0 volt reading to be 

indicated at not less than one third of full scale deflection. 

INSTRUMENT CONNECTIONS: The method of connection, including de-

tails of matching and coupling networks, for instruments used in this 

alignment procedure is given in several illustrations on subsequent pages. 

Specific instructions for each instrument application will be found in 

various sections of the alignment charts. 

GENERAL INSTRUCTIONS: When aligning IF and RF circuits it is 

necessary to apply a fixed bias voltage to the AGC system of the re-

ceiver. This fixed bias is obtained by using a 3 volt battery and con-

necting it as described in Fig. 14. 

IMPORTANT 

When observing the receiver band pass characteristic on an oscilloscope, it is exceedingly 
important to avoid distortion of that characteristic which would occur when using a large 
input signal from the sweep generator or standard generator ( marker signal). Always 
set attenuator on sweep generator so that the reading on the vacuum tube voltmeter does 
not exceed one volt (when meter is connected from high side of video detector load, 
resistor symbol 196, tn rpreiver chassis). Standard generator output should also be at-

tenuated so that marker signal does not pull or tear the band pass characteristic as 
shown on the 'scope. 
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MODEL 9132-A 

SOUND CHANNEL ALIGNMENT PROCEDURE 
I. Short antenna terminals together with a jumper wire. 
2. Set receiver Channel Selector to any inactive television channel; 

other controls may be left at any desired setting. 

3. No special aligning tool is required to adjust the cores in the Sound 

IF and discriminator transformers. The blade of a small screw-
driver will fit the slot in these cores, however, the screwdriver 
should be of a non-metallic or insulated type to prevent detuning 
when inserted in the transformer can. 

STANDARD SIGNAL 

GENERATOR 
VTVM 

CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION CONNEC- 

TIONS 
FREQUENCY 

Connect as 
shown in Fig 1. 

4.5 MC. 
unmodulcrted 

IMPORTANT 

This signal 
must be accu- 
rate within 1/4 
of 1% of 4.5 Mc. 
Check genera- 
tor calibration 
against a crys-
tal controlled 
signal source by 
' ' z er o beating' 
( heterodyning ) 
with harmonics 
of the crystal 
frequency. 

Connect as shown in 
Fig. 2. 

A "swishing" sound may 
be heard in the speaker 
during Sound Channel 

Alignment. This spurious 
oscillation is caused by 
horizontal sweep voltage 
being picked up in the 
audio system thru stray 
coupling of instrument 
leads; it should be disre- 
gcrrded as it will have no 
effect on alignment of the 
sound channel. 

ek I 
Discriminator 
Secondary 

Adjust for maximum reading 
on VTVM. 

#2 
Discriminator 

Primary 

Adjust for maximum reading 
on VTVM. 

4:* 3 
2nd Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

4* 4 
2nd Sound IF 

Primary 

Adjust for maximum reading 
on VTVM. 

#6 
1st Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

#6 
1st Sound IF 
Primary 

Adjust for maximum reading 
on VTVM. 

Note that as slug #1 is rotated, 
a point will be found where the 
voltmeter will swing rather sharp-
ly from a positive to a negative 

reading or vice versa. The cor-
rect setting of slug #1 is obtained 
when the meter reads zero as 
the slug is moved thru this point. 

Same as 
above, 

Same as 
above. 

Connect as shown 
in Fig 3. 

To obtain zero balance of 
the discriminator circuit, 
two 68,000 ohm resistors 
will be required. These re- 
sistors must be matched so 
that their respective resis- 
tances do not differ by 
more than 1%--the accu- 
racy of the total resistance 
is not critical. Connect the 
two resistors in series from 
pin 2 to the 6T8 tube to 
chassis ground as shown 
in Fig. 3. 

#1 

Discriminator 
Secondary 

REDUCTION OF INTERCARRIER BUZZ 

Slight "dynamic" unbalance of the discriminator secondary can em• 
phasize intercarrier buzz due to incomplete amplitude modulation re-
jection. Therefore it is vitally important to obtain an accurate setting 
of the discriminator secondary slug under actual reception conditions. 

SOUND 
DISCRIMINATOR 
SECONDARY 
Adjust this slug 

for minimum 

intercarrier buzz 

Disconnect all instruments and then connect an antenna to the receiver 

to obtain program reception from a local station. If intercarrier buzz 
is prominent, a slight readjustment of the discriminator secondary 

slug (# 1) should be made to obtain the "dip" point for the buzzing 

sound. Note that program sound will be clear and free from distortion 
at this point. Buzz should now be at an acceptable minimum if station LOCATION OF 

transmission is not at fault. DISCRIMINATOR 
SECONDARY 

SLUG 

PEAR OF CNASS ,S 

MIGH VOLTAGE 

POwER SUPPLY 
COMPARTMENT 

ON- OFF L VOLUME 

CONTRAST 

INSTRUMENT CONNECTIONS 
FOR 

SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION •  

(PURE R.F.) 

.01 

MFD. 

GROUND TO 

RECEIVER CHASSIS 

FIG. 1 
Generator Connections 

for Sound Channel 
Alignment 

USE 10,000 OHM 

ISOLATING 

RESISTOR IN 

SERIES WITH 

METER PROBE. 

$01111 MURIA —MAI AMP 

In LIMITER 

6111 

83 

GROUND TO 

RECEIVER CHASSIS 

FIG. 2 
VTVM Connections 

for Sound IF Alignment 

36e 
220n. 

6111 
SOHO OISCRIM —SOINS AMP 

FIG. 3 

VTVM Connections 
for Sound Discriminator 

Alignment 

68K 

.111 

USE 10,000 OHM 

ISOLATING 

RESISTOR IN 

SERIES WITH 

METER PROBE. 

68K 

V.T.V.M. 

INSTRUMENT CONNECTIONS 
FOR 

IF CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN 

SUPPLIE S 

MARKER SIGNAL 

GROUND TO 
T uNER FRAME 

GROUND TO 
TUNER FRAME 

FIG. 9 
Generator Connections 

for IF Channel Alignment 

USE 10,000 OHM ISOLATING 
RESISTOR IN SERIES WITH 

• METER AND OSCILLOSCOPE PROBES. 

1 

PLACE 1000 MMFD. CONDENSER 
ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. —41> 

SOLDER PIGTAIL 
FOR GENERATOR 
CONNECTION 

RAISE TUBE 
SHIELD TO 
ISOLATE IT 
FROM BASE 

GROUND TO 
RECEIVER CHASSIS 

GROUND TO 
RECEIVER CHASSIS 

FIG. 10 
VTVM and Oscilloscope Connections 

for IF Channel Alignment 
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IF CHANNEL ALIGNMENT PROCEDURE 

1. A special aligning tool designed to tit the stems on aditistable 
cores of the IF and Trap coils ( see points 8, 9, 10, 11 and 12 in 
Fig. 13) is available and may be obtained from Stewart.Warner by 
requesting IF Alignment Tool #507479. 

2. Turn receiver Channel Selector to television channel # 12 and short 
antenna terminals together with a jumper wire. 

3. Connect a 3 volt battery to the receiver AGC system so that nega• 
tive terminal of battery connects to the AGC line and positive terminal 
al battery connects to receiver chassis. See Fig. 14 for convenient 
point of connection. 

4. If the IF channel is badly misaligned and two or more immediately 
adjoining IF stages are tuned to the same frequency, oscillation may 
occur. Such oscillation shows up as a voltage across the video 

rrotector load resistor. symbol 196, and is indicated by the VTVM 
connectr,d to this point during alignment. It should be noted 

thut voltage due to IF oscillation is unaffected by strength of signal 
from the generator. 

Where IF oscillation is encountered, it is generally possible to correct 
the condition by detuning the IF coils in different directions. If that 
does not have the desired effect, increase fixed bias on AGC line by 
using a 41/2  volt battery instead of the 3 volt battery referred to in 
instruction = 3. Alter stopping the oscillation in this manner it will 
then be possible to align all IF stages using the following procedure, 
however, the AGC bias battery must be changed back to 3 volts when 
using the oscilloscope to observe band pass characteristics. Once all 
stages have been aligned using the 4tíz volt bias. the IF channel 
should be stable with reduced bias. 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 
CONNECTIONS 

OSCILLOSCOPE 
CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST. 
MENT AND OUTPUT 

INDICATION CONNEC- 
TIONS 

FREQUENCY 
CONNEC- 

TIONS 
FREQ. 

Connect as 
shown in 
Fig. 4. 

26.1 MC. 

Use a 330 
Mmf. iso- 
toting con- 
denser and 
connect as 
shown in 
Fig. 4 but 
keep power 
switch 
turned off 
during this 
step. 

Connect as shown 
in Fig. 5. 

Not used. 

#7 
Converter 

plate 
coil 

Adjust for maximum 
reading on VTVM. 

le9 
2nd I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 24.9 MC' above. Same as 

Same as 
above. 

Not used. #9 
4th I.F. 

Adjust for maximum reading on VTVM. 

Same as 
above. 

,,......, ..,,,, 
hï.1.0 Ive,..., 

Same as 
above. 

Same as 
above. 

Not used. 

#10 
1st I.F. 

Adjust for maximum 
reading on VTVM. 

#11 
3rd I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 22.4 MC. Same as 

above. 
Some as 
above. 

Not used. 
#12 

1st IF Trap 
Coil 

Adjust for minimum 
reading on VTVM. 

Sarne as 
above. 26.75 MC. 

With con- 
nections 
made as 
shown in 
Fig. 4, turn 
on this gen- 
erator and 
set controls 
for opera- 
tion as spec- 
ified in 
next col- 
umn. 

25 MC. 
Sweeping 
± S Mc• 

Same as 

above, 

Connect as 

shown in Fig. 5. 

IMPORTANT: 

I. Adjust output 
attenuator on 
sweep generator 
so that reading 
on VTVM is op- 
proximately one 
volt, 

2. Set attenuator 
on standard sig- 
nal generator so 
that marker sig. 
nal does not dis- 
tort the pattern 
on the oscillo-
scope. 

3. Be sure that a 
3 volt battery 
is connected to 
AGC lin• as 
specified in In- 
struction e3 at 
the head of this 
chart. Do not use 
a battery of any 
other voltage. 

The IF 
displayed 
compared 
Fig. 6. 
erly shaped. 
ment 
ment 
then 
peak 
side. 
frequency 
slugs 
frequency 
making 
tings 
slugs, 
correct 

20 

40 

60 

80 

100 
X 

The 26.75 
er should 
amplitude 
band 
If position 
high 
of slugs 

band pass characteristic now 
on the 'scope should be 
with the curve shown in 

If top of curve is not prop-
make a slight readjust-

of slug #9. Should that adjust-
fail to yield the desired result, 
note whether the curve has a 
on the high or low frequency 
Slugs #7 and #8 control high 

response (26.1 Mc.) and 
#10 and en affect the low 

response (23.5 Mc.); by 
a small change in the set-

of the high or low frequency 
it will be possible to obtain 
band pass curve. 

FREQUENCY 
22 24 26 28 Mc 

P 

22 2 

RESPONSE 
FIG. 6. 
Mc. picture IF carrier 
now appear at 
position on side 

pass characteristic (see 
of the marker appears 

or too low, slight readjustment 
#7, 8 and 9 is required. 

40X 

26.75 

I.F. 

CURVE 

mark-
the 40% 

of the 
Fig. 6). 

too 

Same as 
above. 

22.25 MC. 
Same as 
above, 

Same as 
above, 

Same as 
above, 

Same as 
above. 

Same as 
above. 

Adjust the vertical gain control on 
the 'scope in order to magnify the 
sound portion of the response curve. 
The 22.25 Mc. sound IF carrier mark-
er should appear at the position indi-
cated in Fig. 6. ff the position of the 
sound marker is incorrect, readjust 
Trap Coil #12. 

RF CHANNEL ALIGNMENT PROCEDURE 

Connect a 3 volt battery to the receiver AGC system so that 
negative terminal of battery connects to AGC line and positive 

terminal of battery connects to receiver chassis. (See Fig. 14 for 
convenient point of connection.) 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 
CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST. 

MENT AND OUTPUT 
INDICATION 

CONNEC- 
TIONS FREQUENCY 

I CONNEC- 1 
TIONS FREQ. 

RF AMPLIFIER AND MIXER ALIGNMENT 

Connect as 
shown in 
Fig. 10. 

•209.75 MC. 
)205.25 MC. 

Connect as 
shown in 
Fig. 10 and 
set controls 
for sweep 
width of 10 
Mc. on tele- 
vision chan- 
nel speci- 
lied in the 
next col-
umn. 

CHANNEL 
#12 Not used. Connect as 

shown in Fig. 11. 

Set Channel Selec- 
tor to #12 

#13 
Mixer Grid. 

Adjust these trimmers 
to obtain properly 
shaped RF band pass 
characteristic as 
shown in Fig. 7. Use 
Mixer Grid trimmer 
#13; and RF Ampli. 
fier Plate trimmer 
#14 to obtain correct 
amplitude of charac-
teristic in vicinity of 
picture and sound 
carrier markers. Then 
adjust RF Amp. Grid 
trimmer # 15 to equal' 
ire overall amplitude. 
Repeat adjustment of 
trimmers to be sure 
correct response has 
been obtained. 

IMPORTANT: When 
adjusting trimmers 
«13, 14 and 15 it will 
be noted that the 
band pass character. 
istic can be broad-
ened by sacrificing 
amplitude. It is un' 
desirable to overly 
broaden the curve as 
that would result in a 
loss of sensitivity. 

IMPORTANT: 
Keep output of 
standard signal 
generator a t a 
level that provides 
a readable marker 
but does not dis- 
tort the curve that 
is being observed 
on the scope. 

#14 

RF Amp. 
Plate. 

#15 
RF Amp. 

Grid, 

Same as 
above. 

•215.75 MC. 
f211.25 MC. 

Same as 
above. 

CHANNEL 
#13 

Not used. 

-.. 

Same as 
above. 

Set Channel Selec-
tor to #13 

The RF band pass characteristic of 
the other television channels should 
now be checked without disturbing 
the settings of trimmers # 13, 14 and 
15. Adjust the RF sweep generator 
and marker generator for operation 
on the other television channels, ob-
serving position of both the sound 
carrier and picture carrier markers. 

MC. 
EACH DIVISION e I MC. 

Set Channel Selec- 
tor to # 11 

CHANNEL 
#11 

*203.75 MC. 
:199.25 MC. 

Set Channel Soleo, 
tor to # 10 

CHANNEL 
#10 

*197.75 MC. 
:193.25 MC. 

Set Channel Seism-
tor to #9 

CHANNEL 
#9 

.191.75 MC. 
1187.25 MC. 

Set Channel Selec-
tor to #8 

CHANNEL 
#8 

.185.75 MC. 
1181.25 MC. 

20 

40 

60 

80 

100 

X 

Band 
channels 
response 
sary, 
to compensate 
channel 
channel 
changes 
e.7.13, 

• 

TYPICAL 
RF RESPONSE 

CURVE 

FIG. 7. 
PIX SOUND 

pass characteristic of these 
should conform to the RF 
curve in Fig. 7. If neces-

a compromise may be obtained 
for small variations in 

response by returning to 
#12 and making slight 
in the settings of trimmers 

14 and 15. 

Set Channel Selec-
tor to #7 

CHANNEL 
#7 

*179.75 MC.. 
1175.25 MC. 

Set Channel Selec-
tor to #6 

CHANNEL 
#6 

* 87.75 MC. 
: 83.25 MC. 

Set Channel Selec-
for to es 

CHANNEL 
#5 

* 81.75 MC. 
: 77.25 MC. 

Set Channel Selec- 
tor to #4 

CHANNEL 
#4 

* 71.75 MC. 
: 67.25 MC. 

Set Channel Selec- 
for to e3 

CHANNEL 
#3 

* 65.75 MC. 
/ 61.25 MC. 

Set Channel Selec- 
tor to #2 

CHANNEL 
#2 

* 59.75 MC. 
I 55.25 MC. 

•Sound  Carrier Marker 
:Picture Carrier Marker 

FIG. 8 
Front view of 
RF Tuner Unit 

FINE TUNING SHAFT 

CHANNEL SELECTOR SHAFT 

FINE TUNING CAM 

This cam must be set 

to position shown when 

adjusting oscillator slug. 

MIXER GRID TRIMMER 

OSCILLATOR COIL TUNING 

SLUG FOR CHANNEL IN USE; 

Slugs for coils of other channels 

become accessible thru 

same opening as Channel 
Selector(and Tuner Turret) 

is rotated. 
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-
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MODEL 9132-A 

STANDARD SIGNAL 
GENERATOR 

SWEEP GENERATOR 
VTVM 

CONNECTIONS 
OSCILLOSCOPE 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION CONNEC- I 

TIONS FREQUENCY 
CONNEC- l 
TIONS FREQ. 

OSCILLATOR ALIGNMENT 
1. IMPORTANT: Before undertaking oscillator alignment be sure IF 2. During oscillator alignment, it is necessary to set the Fine Tuning 

circuits are correctly aligned for band pass characteristic illus- control so that the tooth on the bakelite fine tuning cam points 
trated in Fig. 6. downward (correct position for this control is shown in Fig. Ei 

Connect as 
shown in 
Fig. 10. 

.209.75 MC. 

:205.25 MC. 

Connect as 
shown in 
Fig. 10 and 
set controls 
for sweep 
width of 10 
Mc. on tele- 
vision chan, 
nel speci- 
tied in the 
next col- 
u m n, 

CHANNEL 
#12 

Connect os 
shown in Fig. 12 

Connect as 
shown in Fig. 12 

Set Channel Selec-
tor to #12 

NOTE: Before making the following 
adjustment, advance the vertical 
gain control on the 'scope in order 
to magnify the sound portion of the 
response curve. 

Then, use a non-metallic screw. 
driver to adjust channel # 12 oscil-
lator slug (accessible thru hole on 
front of RF Tuner Unit-see Fig. 8) 
and shift response curve so that 
sound carrier marker is located at 
the position indicated in Fig. 9. 

Now, reduce gain control setting of 
'scope to restore pattern to normal 
amplitude and observe position of 
picture carrier marker. This marker 
should appear at the 50% amplitude 
position on the low frequency side 
of the characteristic curve (see Fig. 
91. 
' 

Be sure that Fine 
Tuning control has 
been properly po-
sitioned (tooth on 
the cam Pointing 
down-see Fig. 13). 

During this step 
and thru-out all 
succeeding steps 
it is necessary to: 

I. Keep output of 
sw eep generator 
at a level that 
does not allow 
reading on 
VTVM to exceed 
one volt. 

2. Keep output of 
standard signal 
generator at a 
level tnat pro- 
vides a readable 
marker but does 
not distort the 
curve that is be-
ing observed on 
the 'scope. 

'215.75 MC. 
: 211.25 MC. 

CHANNEL 
#I3 

Set Channel Selec- 
tor to #13 

Adjust the RF sweep generator and 
marker generator for operation on 
the other television channels; set 
marker generator to sound carrier 
frequency. After se t ti n g Channel 
Selector to corresponding channel, 
adjust oscillator slug thru hole on 
front of RF Tuner Unit ( see Fig. 8). 
This permits response curve to be 
shifted so that sound carrier marker 

*203.75 MC. 
1199.25 MC. 

CHANNEL 
#I1 Set Channel Selec- 

tor to # 11 

*197.75 MC. 
1193.25 MC. 

CHANNEL 
#10 Set Channel Selec- 

tor to # 10 

Same as 
above. 

*191.75 MC. 
:187.25 MC. 

Same as 
above. 

CHANNEL 
#9 

Same as 

above, 
Same as 
above, 

Set Channel Selec- 
tor to es 

20 

40 

60 

80 

100 + 
% 4 

will 
in Fig. 
for the 
then 
position 
band 

NOTE: 
tuning 
positioned 
the 
Fig. 

EACH DIVISION=1 MC. 

S 

50% 
i *185.75 MC. 

5181.25 MC. 
CHANNEL 

#8 
Set Channel Selec- 

tor to #8 

RIX 

OVERALL 

FIG. 9 
appear at 

9. The 
corresponding 

appear 
on the 

pass characteristic 

Make 
control 

during 
cam pointing 
8). 

*199.79 MC. 
1175.25 MC. 

CHANNEL 
#7 

Set Channel Selec. 
tor to #7 SOUND 

TYPICAL 
RESPONSE 

CURVE 

the position indicated 
picture carrier marker 

channel should 
at the 50% amplitude 

opposite side of the 
curve. 

sure that cam on fine 
shaft remains properly 

this step (tooth on 
downward-see 

* 87.75 MC. 
I 83.25 MC. 

CHANNEL 
#8 

Set Channel Selec- 
for to #6 

* 81.75 MC. 
: 77.25 MC. 

CHANNEL 
#5 

Set Channel Selec- 

tor to #5 

* 71.75 MC. 
: 67.25 MC. 

CHANNEL 
#4 

Set Channel Selec- 
tor to #4 

* 65.75 MC. 
: 61.25 MC. 

CHANNEL 
#3 

Set Channel Selec- 
tor to #3 

* 59.75 MC. 
I 55.25 MC. 

CHANNEL 
#2 

Set Channel Selec- 
tor to #2 

If an oscillator slug "falls into" its coil firm during adjustment, re- sible to make the slug move toward the end so that its threads will 
move the Channel Coil from the turret assembly and lift the Slug be engaged by the Slug Retaining Spring when that spring is re-
Retaining Spring aside. By tapping the coil form it should be pos- turned to its normal position. 

If an unsatisfactory overall response is obtained for a particular ( 1) attempt to obtain a better compromise for RF response on all 
channel, observe RF Amp. and Mixer response curve for that chan- channels by realigning RF Amp. and Mixer circuits, or ( 2) try replac-
nel (as described on page 1660-60D). If characteristic does not con- ing Antenna, RF and Oscillator coils for the particular channels. 
form reasonably well within the typical curve shown in Fig. 7. then, 'Sound Carrier Marker 

:Picture Carrier Marker 

STANDARD 
SIGNAL GEN. 

(SUPPLIES • 
MARKER SIGNALI 

GROUND TO CHASSIS 

SWEEP GENERATOR 
WITH SO OHM 
UNBALANCED   

OUTPUT CABLE 

MI« 

COUPLE LOOSELY- DO NOT himcr 
ELECTRICAL CONTACT - MERELY TWIST 
INSULATED WIRES TO FORM TWO TURNS. 

120., 

ANTENNA 
TERMINALS 

FIG. 10 
Generator Connections 

for RF Channel Alignment 

USE 0.000 OMM ISOLATING 
RESISTOR IN SERIES WITH 

METER PROSE 

PLACE 000 weft/. CONDENSER 
ACROSS SCOPE TERMINALS 

AS AN R.F. FILTER 

GROUND TO 
RECEIVER CHASSIS 

MIXER GRID 
T RIMMER 

R F AMP 
GRID TRI 

23.5 
54C. 

FIG. 11 

Oscilloscope Connections 
for RF Amp. and Mixer Alignment 

USE 10,000 OHM ISOLATING 
RESISTOR IN SERIES WITH 

METER AND OSCILLOSCOPE PROBES. 
',11AU 
omen 

PLACE 1000 MMFD. CONDENSER 
ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. 

26.1 23.5 24.9 
MC LC. MC 

6887 Ce 68Z7 

.O. 

R.F. AMP. 
LATE TRIMMER 

26.1 
MC. 

22.4 
MC. 

0 

11 

SOUND 
DISCRIMINATOR 
SECONDARY 

4.5 MC. 

4.5 

4.5 

F-1 

L-e 

WIDTH CONTROL ry.-
located to Inn  - 
vottne compartment 

GROUND TO 
RECEIVER CHASSIS 

GROUND TO 
RECEIVER CHASSIS 

FIG. 12 
VTVM and Oscilloscope Connections 

for Oscillator Alignment 

TOP VIEW OF CHASSIS 

FIG. 13 

SOUND 
DISCRIMINATOR 

PRIMARY 
4.5 MC. 

45 
PAC. 

HOFtIZ. 
LINEARITY 

R.F. 
TUNER UNIT 

AGC CONNECTION POINT 
Connect neestove fennel/II of 3 von 
bettwy to teas pant lot If and R.F 
abenment. pettily, battery temenal 
connects to receover chess's. 

BOTTOM VIEW OF CHASSIS 

FIG. 14 
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Notice: Some parts listed below hove special characteristics. Do not use substitutes for replacement purposes. 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

67  513001 
68-A,8 508061 

69 513013 
72 513013 

74-A,8 508061 

75 513013 
77 513433 

78 513018 

80 513013 
83-A 509706 

83-8 509706 

CONDENSERS 

Condenser-ceramic 2.2 Mmfd. 500 volt $ .16 

Condenser-ceramic 51 Mmfd. (part of 1st TV 
sound I.F. transformer)   1.85 

Condenser-ceramic 5000 Mmfd. 450 volt  .36 
Condenser-ceramic 5000 Mmfd. 450 volt  

Condenser-ceramic 51 Mmfd. (part of 2nd TV 
sound I.F. transformer)   1.85 

Condenser-ceramic 5000 Mmfd. 450 volt  .36 
Condenser-ceramic 47 Mmfd. ± 10% 500 volt 

(Temperature compensating)   .28 
Condenser-ceramic 220 Mmfd. 500 volt  .24 

Condenser-ceramic 5000 Mmfd. 450 volt  .16 

Condenser-ceramic 10 Mmfd. (part of sound 
discriminator)   3.00 

Condenser-ceramic 95 Mmfd. (port of sound 
discriminator)  • 

.345 

3.00 

84 513010 Condenser-ceramic 1500 Mmfd. 350 volt .30 

86 513010 Condenser-ceramic 1500 Mmfd. 350 volt  .30 

87 512027 Condenser-.05 Mid. 200 volt  
89 512007 Condenser-.005 Mid. 600 volt .25 

91 512007 Condenser-.005 Mid. 600 volt   .25 

98 513010 Condenser-ceramic 1500 Mmfd. 350 volt .30 
99 505174 Condenser-electrolytic 10 Mid. 150 volt   

100  513006 Condenser-ceramic 270 Mmfd. 500 volt   .25 

102 502527 Condenser-electrolytic 50 Mid. 25 volt  1.10 

104 504719 Condenser-electrolytic 4 Mid. 450 volt  1.00 

106  512003 Condenser-.002 Mid. 600 volt  .25 
157 513009 Condenser-ceramic 1000 Mmfd. 500 volt  .28 
162 513445 Condenser-ceramic 22 Mmfd. ± 10% 500 volt 

(Temperature compensating)   

Condenser-ceramic 1000 Mmfd. 500 volt   

Condenser-ceramic 82 Mmfd. ± 10% 500 volt 
Condenser-ceramic 1000 Mmfd. 500 volt  

Condenser-ceramic 1000 Mmfd. 500 volt  

Condenser-ceramic 82 Mmfd. ± 10% 500 volt 
Condenser-ceramic 1000 Mmfd. 500 volt   

Condenser-ceramic 1000 Mmfd. 500 volt  

Condenser-ceramic 82 Mmfd. ± 10% 500 volt 

Condenser-ceramic 1000 Mmfd. 500 volt  
Condenser-ceramic 47 Mmfd. ± 10% 500 volt 

(Temperature compensating)   

Condenser-ceramic 5 Mmfd. ± 10% 500 volt 
compensating)   

Mid. -I- 10% 200 volt 
Mid. 200 volt  

164 513009 
167 513016 
170 513009 

172 513009 
175  513016 

178 513009 
182 513009 

186  513016 
190 513009 

193 513433 

195 513432 
(Temperature 

198 512045 Condenser-.25 

202 512027 Condenser-.05 

205 512045 Condenser-.25 Mid. ± 10% 200 volt   
211 512027 Condenser-.05 Mid. 200 volt  
223 512031 Condenser-.05 Mid. 600 volt  

225 512031 Condenser-.05 Mid. 600 volt .. 

231 512019 Condenser-.02 Mid. 600 volt  

232 512031 Condenser-.05 Mid. 600 volt  

238 513027 Condenser-ceramic 56 Mmfd. ± 10% 1500 volt 
242 512027 Condenser-.05 Mid. 200 volt   

247 513009 Condenser-ceramic 1000 Mmfd. 500 volt   

248 513009 Condenser-1000 Mmfd. 500 volt  

251 512013 Condenser-.01 Mid. 600 volt   

254 513013 Condenser.--ceramic 5000 Mmfd. 450 volt  
256  512027 Condenser- D5 Mid. 200 volt   

259 512540 Condenser-mica 3900 Mid. ± 10% 500 volt 
260 512541 Condenser-mica 330 Mmfd. 500 volt  

264 512535 Condenser- mico 390 Mmfd. ± 10% 500 volt 

265 512536 Condenser-mica 270 Mmfd. ± 10% 500 volt. 

266 508071 Condenser-trimmer 10-160 Mmfd. (Horizontal 
Drive Control)   

.40 

.90 

.30 

.28 

.25 

.28 

.28 

.25 

.28 

.28 

.25 

.28 

.28 

.30 

.36 

.40 

.36 

.40 

.35 

.35 

.30 

.35 

.45 

.40 

.28 

.30 

.30 

.36 

.40 

.60 

.30 

.35 

.30 

.40 

269 508684 Condenser-electrolytIc Mid. 50 volt  

271  513025 Condenser-ceramic 3.3 Mmfd. -I- 15% 1500 volt 
272 512031 Condenser-.05 Mid. 600 volt  .35 
278 512031 Condenser-.05 Mid. "600 volt  .35 

280 512045 Condenser-.25 Mid. ± 10% 200 volt  .36 
281 508888 Condenser-ceramic 500 Mmfd. 20,000 volt  2.00 

283 512031 Condenser-.05 Mid. 600 volt  .35 

285 512031 Condenser-.05 Mid. 600 volt   .35 

287 508680 Condenser-electrolytic 10 Mid. 600 volt  2.55 

288 512255 Condenser-.01 Mid. 400 volt  .25 

289 512255 Condenser-.01 Mid. 400 volt   .25 

292 513013 Condenser-ceramic 5000 Mmfd. 450 volt .... .36 
294 513009 Condenser-ceramic 1000 Mmfd. 500 volt .28 

295 513009 Condenser-ceramic 1000 Mmfd. 500 volt   .28 
297 513009 Condenser-ceramic 1000 Mmfd. 500 volt  .28 

298 513009 Condenser-ceramic 1000 Mmfd. 500 volt  .28 
301-A,B 508073 Condenser-electrolytic 

A-20 Mid. 300 volt 1. 
8-60 Mid. 300 volt f 

302-A,B, 
C 508072 Condenser-electrolytic 

A-40 Mid. 450 volt 
B-40 Mid. 450 volt} 
C-40 Mid. 450 volt 

305 513009 Condenser-ceramic 1000 Mmfd. 500 volt   .28 

307 513013 Condenser-ceramic 5000 Mmfd. 450 volt   .36 

309 513016 Condenser-ceramic 82 Mmfd. ± 10% 500 volt .25 
317-A 508062 Condenser-ceramic .01 Mid. 450 volt (part 

of Integrator Unit)   1.40 

317-C 508062 Condenser-ceramic 2000 Mrnfd. 450 volt ( part 
of Integrator Unit) 1.40 

317-E 508062 Condenser-ceramic 5000 Mmfd. 450 volt ( part 
of Integrator Unit) 1.40 

317-G 508062 Condenser-ceramic 5000 Mmfd. 450 volt ( Oort 
of Integrator Unit)   1.40 

319 512533 Condenser-mica 4700 Mmfd. -I- 5% 1000 volt 1.40 
325 512037 Condenser-. 1 Mid. 600 volt   .45 

327 512308 Condenser-.05 Mfd. ± 10% 600 volt   .30 

331 508682 Condenser-electrolytic 100 Mid. 50 volt   1.50 
344 513009 Condenser-ceramic 1000 Mmfd. 500 volt  .28 

355 512005 Coridenser-.003 Mid. 600 volt  .25 

369 513001 Condenser-ceramic 2.2 Mmfd. 500 volt   . 16 
373 508888 Condenser-ceramic 500 Mmfd. 20,000 volt .. 2.00 

377 512007 Condenser-.005 Mid. 600 volt  .25 

378 512009 Condenser-.01 Mid. 200 volt  .25 

388 512027 Condenser-.05 Mid. 200 volt  .40 
390 512027 Condenser-.05 Mid. 200 volt   .40 
394 512029 Condenser-.05 Mid. 400 volt   .35 

399 513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

402 509064 Condenser-trimmer 3-9 Mmfd 
405 520721 Condenser-ceramic 3.6 Mmfd. ± 10°h 500 volt .35 

407 • Condenser-ceramic 800 Mmfd. (Feed thru type) 
(Part of center shield) 

410 507968 Condenser-trimmer 0.5-3 Mmfd  .40 

412 520719 Condenser-ceramic 47 Mmfd. ± 10% 500 volt 
(Temperature compensating)   .40 

414 520717 Condenser-ceramic 5 Mmfd. I- 5% 500 volt 
(Temperature compensating) .35 

416 5207.19 Condenser--ceromic 47 Mmfd. ± 10% 500 volt 
(Temperature compensating)   .40 

417 • Condenser-ceramic 3-5 Mmfd. (Fine Tuning).. 

420 520718 Condenser-ceramic 10 Mmfd. I 10% 500 volt 
(Temperature compensating) 30 

421 507968 Condenser-trimmer 0.5-3 Mmfd.   .40 
425 520716 Condenser-ceramic 6.8 Mmfd. I 5% 500 volt 

(Temperature compensating)  .35 

428 Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield) 

1.00 

.40 

3.35 

4.50 

.so 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

429 

430 

431 513029 

432 

433 520735 

435 520735 
437 520720 

CONDENSERS-Continued 

Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield)   

Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield) 

Condenser-ceramic 120 Mmfd. ± 10% 500 volt .35 

Condenser-ceramic 800 Mmfd. ( Feed thru type) 
(port of center shield)   

Condenser-ceramic 1000 Mmfd. 500 volt .30 
Condenser-ceramic 1000 Mmfd. 500 volt   .30 
Condenser-ceromic 1.5 Mmfd. 500 volt  .35 

RESISTORS 

70 510117 Resistor-carbon 82 Ohms I 10% 1/2 watt  
73 510137 Resistor-carbon 1000 Ohms V2 watt  

76 510185 Resistor-carbon 470,000 Ohms 1/2 watt  
79 510117 Resistor-carbon 82 Ohms -I 10% 1/2  watt  
81 510137 Resistor-carbon 1000 Ohms 1/2 watt   
85 510159 Resistor-carbon 18,000 Ohms -I- 10% 1/2 watt   

88 510170 Resistor-carbon 68,000 Ohms 1/2 watt  

92 510197 Resistor-carbon 10 Meg. 1/2  watt   

96 510160 Resistor-carbon 22,000 Ohms -I- 1 0 °/0 V2 watt  
103 510227 Resistor-carbon 330 Ohms I- 10% 1 watt  
105 510153 Resistor-carbon 8200 Ohms -I- 10% V2 watt 

158 510151 Resistor-carbon 6800 Ohms I. 10% 1/2 watt 

159 510137 Resistor-carbon 1000 Ohms 1/2 watt  
161 510117 Resistor-carbon 82 Ohms I. 10% 1/2  watt 
164 510137 Resistor-carbon 1000 Ohms 1/2 watt  
168 510153 Resistor-carbon 8200 Ohms -I- 10% 1/2 watt 

169 510137 Resistor-carbon 1000 Ohms 1/3 watt  

171 510117 Resistor-carbon 82 Ohms I- 10% 1/2 watt   
174 510137 Resistor-carbon 1000 Ohms 1/2 watt .. 

176 510153 Resistor-carbon 8200 Ohms -I- 10% V2 watt 
177 510137 Resistor-carbon 1000 Ohms 1/2  watt 

180 510117 Resistor-carbon 82 Ohms I 10% V2 watt . 
183 510151 Resistor-carbon 6800 Ohms I 10% 1/2 watt   

184 510137 Resistor-carbon 1000 Ohms 1/2  watt . 
188 510117 Resistor-carbon 82 Ohms -I 10% 1/2 watt 
189 510153 Resistor-carbon 8200 Ohms -I- 10% 1/2 watt 

191 510137 Resistor-carbon 1000 Ohms V 2 watt   

196 510148 Resistor-carbon 4700 Ohms -I- 10% V2 watt 
199 510253 Resistor-carbon 8200 Ohms ±-. 10% 1 watt 

201 510163 Resistor-carbon 33,000 Ohms -I 10% 1/2 watt . 

203 510164 Resistor-carbon 33,000 Ohms 1/2  watt . 
204 510155 Resistor-carbon 10,000 Ohms 1/2  watt   
206 510180 Resistor-carbon 270,000 Ohms -I- 10% 1/2 watt 

210 510147 Resistor-carbon 3900 Ohms -I- 10% 1/2 watt 

215 510191 Resistor-carbon 1 Meg. 1/2 watt 
216 510126 Resistor-carbon 270 Ohms -I- 10% 1/2 watt   

219 510723 Resistor-carbon 12,000 Ohms I 5% 1/2 watt  
221 510339 Resistorcorbon 1500 Ohms -I- 10% 2 watt 

222 510339 Resistor-carbon 1500 Ohms -I- 10% 2 watt  
224 510156 Resistor-carbon 12,000 Ohms -± 10% 1/2  watt 
226 510173 Re: istor-carbon 100,000 Ohms 1/2 watt  

227 510191 Res"stor-carbon 1 Meg. 1/3 watt   

228 510171 Resistor-carbon 82,000 Ohms I 10% V2 watt 

230 510161 Resistor-carbon 22,000 Ohms V2 watt  

233 510159 Resistor-carbon 18,000 Ohms I- 10% 1/2 watt 
234 510143 Resistor-carbon 2200 Ohms 1/2  watt   

240 510132 Resistor-carbon 560 Ohms ± 10% 1/2 watt . . 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.16 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.16 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.16 

.24 

.24 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

241 510132 Resistor-carbon 560 Ohms I 10% 1/2 watt . 12 
243 510172 Resistor-carbon 100,000 Ohms I 10% 1/2 watt . 12 
244 510151 Resistor-carbon 6800 Ohms -I- 10% 1/2 watt .12 

245 510147 Resistor-carbon 3900 Ohms ± 10% V2 watt . 12 
246 510148 Resistor-carbon 4700 Ohms -I- 10% 1/2 Watt . . 12 

249 510172 Resistor-carbon 100,000 Ohms I 10% 1/2  watt . 12 
250 510172 Resistor-carbon 100,000 Ohms -I- 10% V2 Watt . 12 
252 510162 Resistor-carbon 27,000 Ohms -I- 10% 1/2 watt . 12 

253 510195 Resistor-carbon 4.7 Meg. 1/2  watt  .12 
255 510185 Resistor-carbon 470,000 Ohms 1/2 watt  .12 
258 510147 Resistor--carbon 3900 Ohms -I- 10% 1/2  watt   . 12 

261 510139 Resistor-carbon 1500 Ohms I. 10% 1/2 watt   . 12 
262 510172 Resistor-carbon 100,000 Ohms I..- 10% V2 watt . 12 

263 510180 Resistor-carbon 270,000 Ohms -I- 10% 1/2  watt .12 

267 510184 Resistor-carbon 470,000 Ohms I- 10% 1/2  watt . 12 
268 510116 Resistor-carbon 68 Ohms 1/5 watt  .12 
270 510716 Resistor-wire wound 220 Ohms I_ 10% 5 watt .90 

273 510356 Resistor-carbon 12,000 Ohms I- 10% 2 watt. .24 

277 510254 Resistor-carbon 10,000 Ohms I- 10% 1 watt . 16 
279 510725 Resistor-carbon 3.3 Ohms I 10% V2 watt  .16 

282 510390 Resistor-carbon 1 Meg. -I- 19% 2 watt  .30 

286 510713 Resistor-carbon 3000 Ohms I 5% 2 watt 
290 510179 Resistor-carbon 220,000 Ohms 1/2  watt   .12 

299 510319 Resistor-carbon 100 Ohms 2 watt  .24 
303 510726 Resistor-wire wound 850 Ohms 5 watt  .80 

306 510754 Resistor-wire wound 1000 Ohms -I- 10% 10 w  .85 
315 510704 Resistor-wire wound 4.3 Ohms _-!-_ 10% 1 watt .25 

317.11 508062 Resistor-carbon 22,000 Ohms 1/5 watt (part of 
Integrator Unit)   1.40 

317-D 508062 Resistor-carbon 8200 Ohms 1/5 watt ( part of 
Integrator Unit)   1.40 

317.F 508062 Resistor-carbon 8200 Ohms 1,15 watt (part of 
Integrator Unit) 1.40 

320 

322 

323 
324 

326 

328 
329 

356 
363 
367 

368 
370 
371 

375 
376 
380 

383 

384 

385 
386 

387 

389 

391 

392 
393 

395 
396 
397 
39R 
403 
404 

408 
409 

510767 

510766 
510771 
510770 

510151 

510193 
510133 
510133 
510356 
510124 

510124 

510157 

510194 
510137 

510185 
510185 

510119 

510139 

510155 
510166 

510772 

510743 

510171 

510172 

510169 
510149 
510191 

510162 

510236 
510157 

510167 
510774 

510751 

Resistor-carbon 1.5 Meg. ± 5% 1/2 watt  

Resistor-carbon 100,000 Ohms -I- 10% 1/2 watt 

Resistor-carbon 6.8 Meg. 1/2  watt  
Resistor-carbon 1.2 Meg. -I- 10% 1/2 watt   

Resistor-carbon 6800 Ohms I 10% 1/2 watt   
Resistor-carbon 2.2 Meg. V2 watt   

Resistor-carbon 680 Ohms ± 10')/o 1/2 watt  

Resistor-carbon 680 Ohms ± 10% 1/2 watt   
Resistor-carbon 12,000 Ohms -± 10% 2 watt 

Resistor-carbon 

Resistor-carbon 
Resistor-carbon 

Resistor-carbon 
Resistor-carbon 
Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 
Resistor-carbon 

Resistor-carbon 

Resistor-carbon 
Resistor-carbon 
Resistor-carbon 

Resistor-carbon 
Resistor-carbon 

Resistor-carbon 

Resistor-carbon 
Resistor-carbon 

Resistor-carbon 
Resistor-carbon 
Resistor-carbon 

220 Ohms nt, 10% 1/2  watt 

220 Ohms -I- 10% 1/2  watt 
15,000 Ohms I 10% 1/2 watt 

3.3 Meg. 1/2 watt  
1000 Ohms 1/2  watt . 
470,000 Ohms 1/2  watt  
470,000 Ohms V2 watt  
100 Ohms 1/2  watt  

1500 Ohms I- 10% V2 Watt 

10,000 Ohms 1/2 watt   

47,000 Ohms -I- 10% 1/2  watt 
2.7 Meg. -I- 5% 1/2 watt  

1.8 Meg. ± 5% 1/2  watt  

82,000 Ohms I- 10% 1/2 watt 

100,000 Ohms -!..-. 10% 1/2  watt 
68,000 Ohms -I- 10% 1/2 watt 

4700 Ohms 1/2 watt 
1 Meg. V2 Watt   
27,000 Ohms -I- 10% 1/2 watt 

1000 Ohms -± 10% 1 watt 
15,000 Ohms -I 10% 1/2 watt 

47,000 Ohms 1/2 watt   

160,000 Ohms I- 5% 1/2  watt 
100,000 Ohms I. 5% 1/2 watt 

•-This part is not supplied as a Service replacement item. 

ALL PRICES ON THIS PARTS LIST ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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MODEL 9132-A 

PARTS LIST (Cont.) 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

411 510139 
418 510154 

419 510179 
422,423 510154 
438  510172 

90-A,B, 

RESISTORS-Continued 

Resistor-carbon 1500 Ohms ± 10% 1/2 watt  

Resistor-carbon 10,000 Ohms ± 10% 1/2 watt  
Resistor-carbon 220,000 Ohms 1/2 watt  
Resistor-carbon 10,000 Ohms :I- 10% 1/2 watt 

Resistor-carbon 100,000 Ohms -±- 10% 1/2 watt 

CONTROLS 

520663 Contrast and Volume control ( includes ON-OFF 
switch) 
A-Volume control; 1 Meg. 1/4 watt 
B-Contrast control; 3000 Ohms -± 10% 
4 watt 

C-On-Off switch 
229 520642 Brightness potentiometer (50,000 Ohms)  1.00 

257 f 508967 Horizontal Hold coil ( includes slug and clip)  1.10 
1 508963 Slug core for Horizontal Hold coil  .15 

266  508071 Horizontal Drive trimmer condenser ( 10-160 
Mmfd.)   .40 

276 f 508667 Width coil ( includes slug and clip)  1.75 
1 508784 Slug core for Width coil  .65 

284 f 162190 Coil-Horizontal Linearity ( includes slug 8, clip) 
I 507429 Slug core for Horizontal Linearity coil  

321-A,B 508893 Height and Vertical Hold potentiometers 
A-Vertical Hold control; 1 Meg. 1/4  watt 1 
8-Height control; 2.5 Meg. 1/4 watt 

330-A, B 509302 Vertical linearity and Focus potentiometers 
A-Vertical Linearity control; 5,000 Ohms 
1/2 watt 

B-Focus control; 10,000 Ohms d.- 10% 
4 watt 

375-A,B 520563 Switch, "PHONO-TELEV."   .55 

379 520651 Tone potentiometer (500,000 Ohms)  1.00 
417   Fine Tuning condenser ( 3-5 Mmfd.) 

.12 

.12 

.12 

.12 

.12 

COILS AND TRANSFORMERS 

3.50 

1.60 
.60 

1.75 

3.75 

68 508061 Transformer-lst sound I.F. ( includes conden-
sers 68-A and 68-B)  1.85 

71 507373 Coil-choke   .80 

74 508061 2nd Sound I.F. transformer (includes condensers 
74-A and 74-B)  1.85 

83 509706 Transformer-TV sound discriminator (includes 
condenser 83-A and 83-8)  3.00 

108 505912 Transformer-sound output   2.05 

160 f 520341 Coil-IF, trap ( includes slug and clip)  1.00 
1 507357 Slug core for I.F. trap coil  .20 

165 f 507343 Coil-lst video I.F. ( less slug)  .70 
( 507357 Slug core for 1st video I.F. coil  .20 

173 f 50734.3 Coil-2nd video I.F. ( less slug)  .70 
1 507357 Slug core for 2nd video I.F. coil  .20 

185 f 507343 Coil-3rd video I.F. ( less slug)  .70 
I. 507357 Slug core for 3rd video I.F. coil  .20 

187 507367 Coil-choke   .70 
194 507367 Coil-choke   . .70 

507591 Coil-4th video I.F. assembly ( includes condenser 
192   193 and choke coil 194)  2.45 

1. 507357 Slug core for 4th video I.F. coil  .20 

200 520643 Coil-peaking   .65 
209 520622 Coil-peaking   .70 
218 508069 Coil-peaking   .55 

220 508070 Coil-peaking   .65 

236 162326 Coil-focus ( includes cable and plug)  14.00 
239  115185 Yoke-picture tube deflection ( includes cable 

and plug)   12.50 

257 f 508967 Coil-Horizontal Hold (includes slug and clip) 1.10 
1 508963 Slug core for Horizontal Hold coil  .15 

275 508679 Transformer-horizontal sweep   12.50 

276 J 508667 Coil-Width ( includes slug & clip)  1.75 
1 508784 Slug core for Width con ( includes mtg. clip)  .65 

284 f 162190 Horizontal Linearity coil (includes slug and clip) 1.60 
1 507429 Slug core for Horizontal Linearity coil  .60 

291 509679 Transformer-power   19.00 

293 507'586 Coil-choke   .28 

296 507587 Coil-choke   .30 
300 507584 Coil-choke   .28 

304 508341 Choke-filter   3.60 

COILS AND TRANSFORMERS 

308 507586 Coil-choke   .28 

310 507584 Coil-choke   .28 
318 508076 Transformer-vertical blocking oscillator  1.90 

332 508956 Transformer-vertical output   3.65 

354 509615 Coil-trap e .45 
381 520620 Coil-peaking  .65 

382 520621 Coil-peaking   65 

413 

1520702 
520703 
520704 
' 520705 .1 
520706 

401 520707 
520708 
520709 
520710 [520711 
520712 
520713 

406 520701 

( 520722 
520723 
1 520724 i520725 520726 
.520727 
520728 
520729 
520730 
520731 
520732 
520733 
507986 

Coil-antenna; channe 
Coil- antenna; channe 
Coil-antenna; channe 
Coil- antenna; channe 
Coil- antenna; channe 
Coil-antenna; channe 
Coil-antenna; channe 
Coil-antenna; channe 
Coil-antenna; channe 
Coil-antenna; channe 
Coil- antenna, channe 
Coil-antenna; channe 

Coil-cathode coupling 
Coil-R.F. and osc; channe #2 (coded "2Q")  
Coil-R.F. and osc; channe #3 (coded 
Coil-R.F. and osc; channe #4 (coded "4Q")  
Coil-R.F. and osc; channe #5 (coded "5Q")•••• 
Coil-R.F. and osc; channe #6 (coded 
Coil-R.F. and osc; channe #7 (coded 
Coil-R.F. and osc; channe #8 (coded "8Q")  
Coil-R.F. and osc; channe #9 (coded 
Coil-R.F. and osc; channe #10 (coded " 10Q") 
Coil-R.F. and osc; channe #11 (coded " 1101 
Coil-R.F. and osc; channe #12 (coded "1201 
Coil-R.F. and osc; channe #13 (coded " 13Q") 
Slug for osc coil; auxiliary fine tuning adj  

#10 (coded " 10Q")  
#11 (coded " 110")  
#12 (coded " 1201.. 
#13 (coded "1301  

520714 424 Coil- choke   

426 520715 Coil-choke   .45 
520734 Coil- converter plate I.F. ( includes slug and 
clip)  .75 

1,509062 Slug core for converter plate coil  .12 
434 520518 Coil-choke   .10 

436 520520 Coil-choke   .10 

427 

#2 (coded "2Q")  1.40 
#3 (coded "3Q")  1.40 
#4 (coded "4Q")  1.40 
#5 (coded "501  1.40 
#6 (coded "601  1.40 
#7 (coded "7Q")  1.15 
#8 (coded "801  1.15 
#9 (coded "90")  1.15 

1.15 
1.15 
1.15 
1.15 

.15 

1.85 
1.85 
1.85 
1.85 
1.85 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
.05 

OTHER ELECTRICAL PARTS 

.15 

109 508157 Speaker-P.M. Dynamic (6")  7.40 
235 509688 Ion Trap   .85 
274 508713 Fuse for horizontal sweep circuit; 1/4 

250 volt   
316  118921 Channel Lite (Mazda #47) 6-8V. 150 Ma  .15 
317-A 

to G 508062 Integrator coupling unit 

A-Condenser-ceramic .01 Mfd. 450 volt 
B-Resistor-carbon 22,000 Ohms 1/5 watt 
C-Condenser-ceramic 2000 Mmfd. 450 volt 
D-Resistor-carbon 8200 Ohms 1/5 watt 
E-Condenser-ceramic 5000 Mmfd. 450 volt 
F-Resistor-carbon 8200 Ohms 1/5 watt 
G-Condenser-ceramic 5000•Mmfd. 450 volt 

343  509517 Fus.; t Amp. 250 volt  .25 
400  509695 Built-in antenna   1.00 

Amp. 
.20 

1.40 

MECHANICAL PARTS FOR 520645 R.F. TUNER 

(for electrical parts see preceding classified listings 
of condensers, resistors and coils) 

520645 R.F. Tuner complete with coils and tubes  37.50 
508081 Bracket for mounting R.F. tuner (front)  .16 

520233 Bracket for mounting R.F. tuner (rear)  .25 

507339 Clip for mounting video converter plate coil.....10 
520515 Fine Tuning cam and shaft  .70 
508708 Roller-detent. .10 

520535 Shield, bottom cover   .50 
520536 Shiled, side cover   .35 

520354 Shield-tube; miniature for 616 tube  .15 
520519 Shield-tube; miniature for 68Q7 or 6BZ7 tube .20 
509062 Slug core for converter plate coil  .12 

507986 Slug for osc. coil; auxiliary fine tuning ad'  .05 
507987 Socket-miniature (7 pin) for 616 tube (includes 

base for mounting shield)   .45 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

520521 Socket-miniature (9 pin) for 6BQ7 or ifiLlZ7 
tube ( includes base for mounting shield)  

507966 Spring-contactor washer (on front turret shaft) 

508709 Spring-detent. 

507990 Spring-retains osc. fine tuning slug  

507967 Spring-turret shaft retaining  
520517 Stator contact assembly ( includes 11 contacts 

and metal frame)   
520516 Turner turret and shaft assembly ( less coils) 

507965 Washer, fiber spacer (on turret shaft)  

CABINET PARTS 

.50 

.08 
.08 

.10 

.03 

3.75 

3.00 
.01 

115238 Back for cabinet    2.25 

520650-A Cabinet for Model 9132-A  50.00 

509132 Call letter tabs 
520476 Glass window for Model 9132-A  10.00 

509016 Knob-Channel Selector  .80 

509017 Knob-"F" (Fine Tuning)   .45 
509018 Knob-"OFF-VOLUME-ON"   .75 

509019 Knob-"C" (Contrast Control)   .45 
520475-A Mask for picture tube; Model 9132-A  6.50 

509698 Name plate   2.25 
509702 Hinge for name plate   .30 
18796 Screw-# 10 x 1"; mounts TV chassis  .02 

162163 Terminal strip for TV antenna connection  .22 

MISCELLANEOUS PARTS 

.40 

301270 Base for mounting electrolytic condenser  .06 
508153 Bracket base for support of yoke and focus 

coil ( left or right hand)  .25 
520669 Bracket mounts yoke and focus coil  2.75 

508081 Bracket for mounting R.F. tuner (front)  . 16 
520233 Bracket for mounting R.F. tuner (rear)  .25 

508154 Bracket ("U" shaped) for support of yoke and 
focus coil   .55 

520425 Bracket, chassis extension ( left hand)  1.50 

520426 Bracket, chassis extension ( right hand)  1.50 
520312 Bracket for mounting picture tube ( left hand) 1.00 

520311 Bracket for mounting picture tube ( right hand) 1.00 
520424 Bracket for mounting pre-set controls  .75 

509132 Cali letter tabs   .40 
508681 Clip for mounting electrolytic condenser = 197 . 10 

508715 Clip for mounting fuse holder  03 
505101 Clip for mounting 1st and 2nd Sound I.F  

transformers   .05 
507339 Clip for mounting video converter plate, 1st 

video I.E., 2nd video IF., 3rd video IF., 
Horiz. Linearity or trap coil  .10 

507592 Clip for mounting 4th video I.F. coil 04 

508964 Clip for mounting Horizontal Hold  .04 
504691 Clip for. mounting Width coil  .03 

508714 Fuse holder   .35 
509688 Ion trap  .85 

Jumper for color socket 11/4" of # 11 wire  

508617 Nut-for retaining focus coil   .12 

508962 Nut on end of Horizontal Hold control slug . 10 

520428 Connector for H.V. terminal ( includes cop and 
lead) 1.00 

MISCELLANEOUS PARTS 

508515 Plug (8 pin) for yoke cable   .70 

508878 Plug (3 pin) for focus coil leads  .25 
507699 Power cord assembly ( includes plugs at both 

ends)   1.00 
509290 Ring-corona shield for 1113GT 8016 tube socket .10 

520313 Ring, insulating for mounting picture tube  3.50 

507422 Rubber sleeve between neck of picture tube and 
focus coil   .30 

507793 Rubber spacer support between flared neck of 
picture tube and yoke bracket  .15 

18796 Screw-# 10 x 1"; mounts TV chassis  .02 
162324 Shield for TV Channel Lite  .20 

162138 Shield-H.V. supply (front section) tap.  2.70 
.508088 Shield-H.V. supply (rear section)  2.10 
520519 Shield-tube; miniature for 61107 or 6I3Z7 tube . 20 

520534 Shield-tube; miniature for 615 tube  .15 

520429 Sleeve, insulating for picture tube ( includes 
H.V. contact)   3.00 

509062 Slug core for converter plate coil  .12 

507357 Slug core for 1st, 2nd, 3rd or 4th video I.F. coil, 
or trop coil   .20 

508963 Slug core for Horizontal Hold coil  .js 
507429 Slug core for Horizontal Linearity coil  .60 

506784 Slug core for Horizontal Width coil ( includes 
mounting clip) .65 

508049 Socket and cable assembly for picture tube  1.05 

520244 Socket and mounting bracket for TV Channel 
Lite   .25 

162259 Socket assembly for 1B3GT/8016 tube ( includes 
mounting frame)   1.20 

508419 Socket (8 pin) for deflection yoke cable  .70 
508879 Socket (3 pin) for focus coil leads  .35 

507932 Socket-male, power cord interlock  .25 

507364 Socket-miniature (7 pin)   .24 
507987 Socket-miniature (7 pin for 6J6 (includes base 

for mounting shield)   .45 

508044 Socket-miniature (9 pin)   .35 
509507 Socket-miniature (9 pin) (for 654 tube)  .25 
520521 Socket-miniature (9 pin) for 68Q7 or 68Z7 

(includes base for mounting shield)  .50 
508703 Socket-octal     .15 

508703 Socket-octal; for color TV adapter  .15 

506469 Socket-octal (for 6W4 tube)   .18 

160039 Socket-( 1 pin) for phono. pick-up cable   .12 
509320 Spring-tension for focus coil mounting  .10 
520672 Strap, anchor for picture tube   .45 

520623 Strap, tube retaining  .50 

520443 Support for tuner shaft (plastic)   .04 
162163 Terminal strip for TV antenna connections  .22 

170195 Wing nut-=8-32; for mounting yoke and focus 
coil .10 

170817 Wing screw-# 10-24; for height adj. of yoke 
and focus coil   .05 

*-This port is not supplied as a Service replacement item. 

ALL PRICES ON THIS PARTS LIST IRE SUBJECT TO CHANGE WITHOUT NOTICE.  

In those 
cases where the mask of a particular 
model was changed during production 
and it is not inter changeable with the 

original mask, the series letter stamped 
on the rear of the chassis, which identi-
fies this change, will also be shown. 

MODEL 
NO. 

ORIGINAL 
MASK NO. 

SUBSTITUTE 
FOR ORIGINAL 
MASK NO. 

LATEST TYPE 
MASK NO. 

CHASSIS LETTER 
IDENTIFYING 
LATEST MASK 

9132-A 520475-At 520475-B 520834-A* 

©John F. Rider 
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400 

BUILT-IN ANTENNA 

ANT 

TERMINALS 

PRODUCTION CHANGES 
The following tabulation furnishes complete details on 
changes which occurred during receiver production. The re-
ceivers incorporating these changes are identified by coding 
stamped on rear surface of chassis. This coding consists of 
one or more letters following the word SERIES, as SERIES B, 
SERIES AC, etc., and corresponds to similarly lettered changes 
shown below. Chassis incorporate only that change indicated 
by letter designation; i.e., chassis stamped "SERIES BE" does 
not include changes "A" or "C" or "D". 

The circuit shown on this page applies 
to "UNCODED" chassis. 

A letter following the component circuit diagram number 
thus —201 A, indicates that this particular item was affected by 
a circuit change. The letter corresponds to the series code 
letter listed in the production change column, from which 
complete change information can be obtained. 

LETTER INCLUDED 
IN DESIGNATION 
FOLLOWING THE 
WORD "SERIES" 

CHANGE INCORPORATED 
IN CHASSIS 

UNCODED INITIAL PRODUCTION 

I 

On some chassis the Color Adaptor Socket was not 
incorporated. There is no series letter identification 
on rear of chassis to identify this change. 

611Q7oR6BZ7 
R.F. AMP. 

406 

403 

156 9 

402 

3-9 

404 

47K 

413 

6 / 407 
BOO 

4 

437 
1.5 
MME. 4 38 

1006 

408 
1606 

409 
1006 

410 

.5-3 

L_ 

N 

418 

i0K 

V 

419 

2206 

414 

MME. 

-J 417 

FINE r TUNING 

412 

411 I 41 
1.5« MME. 

235 V. 

QPNMLK JHGFE 

520645 R.F. TUNER UNIT 
(SHOWN WITH SIDE SHIELD REMOVED) 

BOTTOM VIEW OF CHASSIS SHOWING 
CONNECTIONS TO RF TUNER UNIT 

6.16 
MIXER—OSC. 

424 

23.5 MC. 

427 

235 V 

428 

I 900 
MME 

 0 B 

429 
600 

430 

i›.60?4 ,9. 

REFERENCE 
DOT 

THESE POINTS 
CONNECT TO 
IDENTICALLY 
LABELED 
POINTS AT 

INPUT TO 
I.E.It  STAGE 

506667 
WIDTH 
COIL 

Lettered terminals in il-
lustrations correspond to 
similarly lettered terminals 
on the circuit diagram. 

ALTERNATE HORIZONTAL 
SWEEP TRANSFORMERS 

RESISTANCE MEASUREMENT 
Between terminal 1 & 2— 40 Ohms 
Between terminal 2 & 3-375 Ohms 
Between terminal 5 & 8-5.5 Ohms 
Between terminal 6 & 8— 13 Ohms 

RESISTANCE MEASUREMENT 
Between terminal 1 & 2— 40 Ohms 
Between terminal 2 & 3-375 Ohms 
Between terminal 5 & 8— 2.2 Ohms 
Between terminal 6 & 8— 4-5 Ohms 

These three types of transformers all carry 
the same Part No. 508679 and are di-
rectly interchangeable. Connection termi-
nals are numbered to correspond to simi-
larly numbered terminals shown in the 
complete circuit diagram 
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GENERAL SPECIFICATIONS 

DIMENSIONS INTERMEDIATE FREQUENCIES 
Model Height Width Depth Sound Carrier-22.25 Mc. 

27C-9212A 433/4 " 29%" 24" Picture Carrier-26.75 Mc 

WEIGHT (packed) I.F. SYSTEM 

Model 27C-9212A 194 lbs. Three Stages—stagger tuned—for composite signal. 
One additional stage for sound channel. 

POWER REQUIREMENTS 

117 volts 

PICTURE SIZE 
27" Rectangular 

SPEAKER 
Type 

P.M. Dynamic 

60 cycles 275 watts 

Size V.C. 

6'x9 3.2 ohms 

ANTENNA INPUT IMPEDANCE 

300 ohms—balanced to ground. 

BUILT-IN ANTENNA 

Broad band dipole. 

R. F. TUNER 
Turret type construction; individually removable coil assemblies for all 
channels. All components are easily accessible for servicing. "Fly-back" type. Completely enclosed in a shielded compartment. 

DETECTOR 
Sound—Ratio Type 
Picture—Germanium Crystal Type 

RETRACE LINE SUPPRESSOR 
Eliminates retrace lines thruout the normal range of picture brightness 
and contrast. 

DEFLECTION & FOCUS 
Magnetic 

HORIZONTAL SYNCHRONIZATION 

Automatic frequency control provides excellent picture stability. 

HIGH VOLTAGE POWER SUPPLY 

Due to the operating characteristic of the 27" picture tube, additional 
modifications have been incorporated. A different power transformer 
as well as an additional low voltage rectifier tube, V19, a type 5U4G, 
were utilized. The horizontal sweep transformer, deflection yoke and 

its associated circuits and components were modified. The Horizontal 
Scanning Output tube, V15, was changed to a type 6CD6G, the Hori-
zontal Damping tube, V17, was changed to a type 6AX4GT, and the 
Vertical Scanning Output tube, V21, was changed to a type 6BQ6GT. 

SOCKET VOLTAGES 

MODEL 27C-9212A 
CAUTION 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. Scratch• 
ing, chipping, undue pressure, or careless handling such as lifting the tube by its neck is dangerous and 
should be avoided. If it is necessary to handle the picture tube, use safety goggles and heavy gloves. 

HIGH VOLTAGE ( 10 to 18 kilovolts) is produced in a supply circuit of this receiver. Exercise care to avoid 
contact with elements of this circuit and particularly the tube terminals which are labeled "CAUTION" in 
the adjoining voltage chart. 

THE HIGH VOLTAGE LEAD, which supplies approximately 10 to 18 kilovolts to the picture tube, should be 
momentarily shorted to the chassis whenever it is disconnected for service purposes. This discharges the 
high voltage filter condenser and prevents a shock hazard when working on the receiver after it has 
been turned off. 

INTERMEDIATE B+ VOLTAGES, are dangerous and caution should be observed when the receiver chassis 
components are exposed for service purposes. 

CHANNEL 

SELECTOR 

FINE 
TUNING-1' 

POWER 
BOOSTER VERTICAL 

HOLD 
1 VERTICAL HORIZONTAL 

LINEARITY HOLD 

TONE 
BRIGHTNESS 

FOCUS HEIGHT 

VOLUME 

OFF—ON 

-me-CONTRAS , 

V5 

6J6 
MIXER—OSC 

84 

613Q7 OR 6B27 
V.1 AMP 

86 

6CB6 
1st I.F. AMP. 

V7 

6CB6 
2nd F. AMP 

88 

821 

681:16GT 
VERTICAL 

SCANNING OUTPUT 

6C66 
3rd IF. AMP. 

FUSE 
I AMP. 250 VOLT 
LOCATED ON 
UNDERSIDE 
OF CHASSIS 

819 

5U4G 
RECTIFIER 

818 

5114G 
RECTIFIER 

820 

VERTICAL 

BLOCKING OSE 

V9 
VIO 

(6SN7GT 6AC7 
NOISE LIMITER CONTROL VIRER Amp 

SYNC AMP. NOISE LIMITER 

812 

12AU7 
SYNC CLIPPER 
PHASE SPLITTER 

7 813 \ 

( 6AL5 ) 
110RIZ. 

PHASE DETECTO 

( -V14 \ 

( 6SN7GT 6CD6G 

VI 

6AU6 
SOUND I.F. AMP. 

LIMITER 

82 

6T8 
SOUND DISCRIM 
SOUND AMP 

83 
/-

( SASS 
SOUND OUTPUT 

V17 

6AX 4GT 
HORIZONTAL 
DAMPING 

816 

163 GT/8016 
HIGH VOLTAGE 

RECTIFIER 

FUSE 
V,  AMP. 250 VOLT 

LOCATED ON 

815 UNDERSIDE 
OF CHASSIS 

HORIZ SCANNING HORIZONTAL 

MLILTIVIBRATOR SCANNING OUTPUT 

T 
PHONO PHONO 

INPUT SWITCH 
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LINEARITY HORIZONTAL 
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-
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MODEL 27C-9212A 

EXPLANATION OF NOTES 

A. Power Booster control max. clockwise 

B. Brightness Control max. clockwise 

C. Brightness Control max. counter-clockwise 

D. Con.rast Control max. clockwise 

DD. Contrast control set to max. voltage reading but not 
necessarily max. clockwise setting of control 

E. Contrast Control max. counter-clockwise 

F. Power Booster control max. counter-clockwise. 

G. Height Control max. clockwise 

H. Height Control max. counter-clockwise 

J. Vertical Hold Control max. clockwise 

K. Vert. Hold Control max. counter-clockwise 

L. This voltage measurement was taken from the top of the 
tuner chassis with the tube removed from its socket. 

M. Vertical Linearity Control max. clockwise. 

N. Vertical Linearity Control max. counter-clockwise. 

Q. Do not attempt to measure the voltage at this position. 
There is a high R. F. potential at this point. 

T. Horiz. Drive Control max. clockwise 

U. Horiz. Drive Control max. counter-clockwise. 

V. Before measuring this voltage, connect external antenna 
and adjust controls for normal reception of station signal. 

W. This measurement should be made with a vacuum tube 
voltmeter. This voltage reading will fluctuate in the vicinity 
of 0.15 volts. 

X. Grounding of center stud on tube socket is necesasry to 
reduce capacity coupling between other pins. Oscillation 
may result if this ground is omitted. 

y. Horiz. Hold Control turned in a clockwise direction until 
picture approaches loss of sync. 

Z. Horiz. Hold Control turned in a counter-clockwise direction 
until picture aproaches loss of sync. 

12 

6T8 
SOUND DISCRIM. 
SOUND AMP. 

.9 - 0 7 

4 

O 
40 

110 . c 

6.3 
• C 

6.3 

125 

245 265 

6AX4 GT 
HORIZONTAL NOTE 
DAMPING 

O 

6.3 
C 

6AU6  
SOUND I.F. AMP. 

LIMITER 
225 225 •• 

11 

6AS5 
110 SOUND OUTPUT 

CAUTION 
NOTE 0 

CAUTION 
16,500Y 

NOTE CI 

113 1700 

SMUG 
HORIZONTAL 

SCANNING OUTPUT 

VII 

1B3GT/8016 
NIGH VOLTAGE 

RECTIFIER 

NOTE 

2700 

310. 
280' 

BOTTOM VIEW OF CHASSIS 

117 VOLT 60 CYCLE A. C. 
POWER SUPPLY USED 

FOR THESE MEASUREMENTS. 
ALL VOLTAGES MEASURED BETWEEN 
SOCKET TERMINALS AND CHASSIS 
UNLESS OTHERWISE INDICATED. 

CAUTION 
16,200Y 
15,500'• 
7.600"" 

I*
/ 14,300" 16,700". 

• 

6.3 
A C 

• 
60Y 

• 85 Y° 
• 55Y" 

-' 1.4 45Y 
0." 60Y. 

0 7.2.' 2 
20« 

0 '46 

lbO v ' 

100' ..' 

75 0 

170 

6C4 
VERTICAL 

BLOCKING OSC. 

60Y 
fasee 

/) 
6.3' / 

c. 

113' 

MIXER-OSC. 113 1- 

0' 

130L' 
215," 0' 

VI 0' 

/6107 OR 611Z7 6.3 L 
,/ R.F. AMP. A.0 

111 

611Q6GT 
VERT. SCANNING OUTPUT 

550. *_so.o 
45 0' 
60Y. 

O 

6.3 
A C. 

VII 

35. 
80' 

6AC7 
112 VIDEO AMP. 

12A117 NOISE LIMITER 

SYNC. CLIPPER 
PHASE SPLITTER 

6.3 

1570 155Y 

155Y 135" 

205Y 

6 PS .3 
AC 

6A1.5 
HORIZ. A.F.C. 

PHASE DETECTOR 

6.3 

•• 7v v 

6.3 
• C IIY • c 0 

16 Y" 
I35Y 
120"" 
145". 

- CAUTION «-"C 
- NOTE Q -vv 19". 

185" 

e 

280' 
290YY 
270Y. 

6S117GT 
HORIZ. SCANNING 
MULTIVIBRATOR 

1.4 
OW" 

7.2." 

O 

o x 

6.3 
A. C 

*- 0.2 5, 

35-
80' 

M_,woor 
M_LsvEr 

V9 

6S117GT 
NOISE ' IMITER CONTROL 

SYNC. AMP. 

27111'4 
PICTURE TUBE 

12. 
10Y. 
20" 

320 
C 

63 
AC 

NOT 

850 

290Y 
280Y. 
310Ye 

1N64 
GERMANIUM CRYSTAL 

4 06 

11 120 

6016 
3rd I.F. AMP. 

Ilf 

5U4G 
RECTIFIER 

320 

330 

320 

330 

320 
A c 

nt 

5646 
RECTIFIER 

C 

120 0 

6.3 1.5 
A.C. 

330 

330 

113 

MOTE 

115 

o 

r.40,C • 115 0 

NOT( t< 

6CB6 
1st I.F. AMP 

0.7 117 

6CB6 
6.3 2nd I.F. AMP, 
Ac 

1. Power Supply- 117 volts 60 cycle AC. 

2. All voltages are measured be'ween socket terminals and 
chassis unless otherwise indicated on adjoining chart. 

3„ Measurements made w.th voltmeter having sensitivity of 
20,000 ohms per volt except where indicated by (*). The (*) 
symbol designates a vacuum tube voltmeter measurement. 

©John F. Rider 
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520645 RF TUNER 

Channel selection is accomplished by rotation of the turret containing 
two sets of easily removable coil assemblies for each channel. The in-
dividual antenna coil sections consist of a balanced primary to minimize 
noise pick-up on the transmission line and an R.F. grid coil which couples 
the incoming signal to the grid of the first section of the R.F. Ampli-
fier tube ( V4). The inductance and amount of coupling of the tuned 
antenna input circuit are changed for each channel so that a constant 
input impedance of 300 ohms is maintained. This provides maximum 
transfer of energy to the R.F. Amplifier stage, particularly when inter-
connection between an outdoor antenna and the receiver is made with 
300 ohm transmission line. 

The R.F. Amplifier tube is a dual-triode tube and is connected in the 
circuit as a direct coupled grounded-grid type amplifier. This circuit was 
developed to meet the demand for an R.F. Amplifier that would provide 
more nearly equal gain on both the low and high Television Channels, 
while keeping inherent tube noise to a minimum. The circuit can be 

thought of very simply as two triode tubes in series, the first or driver 
unit acting not as an amplifier, but rather as an antenna impedance 
matching device and also as a variable cathode impedance, or bias 
source, for the second, or grounded-grid unit. In addition the first unit 
of the R.F. Amp, acts ós a power amplifier due to its extremely low plate 
impedance, which is in reality the cathode circuit of unit two, and con-
verts the weak signal voltage from the antenna to a low voltage-high 
current signal which is then applied to the cathode of unit number two. 
The signal coupling unit between the first and second units is a series 
peaking coil, symbol 406, similar to that found in a video amplifier 

circuit. Its purpose is to form a series resonant circuit with the input 

capacity of the second unit. The coil is so made as to resonate at a 
frequency slightly higher than channel 13. In a standard pentode type 
amplifier, the gain falls off rapidly as progressively higher channels are 
selected. With the use of the plate to cathode peaking coil an almost 
equal gain con be realized for all channels. 

The R.F. Amp. tube has inherently low interelectrode capacity due to physi-
cal design and this factor in conjunction with the low output impedance of 
the first section is responsible for the low noise factor at this stage. 

While neutralization of the first unit is not necessarily due to its low 

plate to grid capacity, additional noise reduction has been realized, with 

only o slight decrease in gain, by the addition of a neutralizing con-

denser, item 405. Due to the low output impedance of the stage, it is 
not necessary that the neutralizing condenser be turnable. 

Because of the circuits' excellent internal shielding, low input impedance 

and radiation rejection, the second section of the R.F. Amp. is connected 
as a driven grounded-grid amplifier. While this might not be apparent at 

first glance due to the fact that grid has no direct D.C. return, it will 
be found upon further examination that any high frequency A.C. pa-

tentials are by-passed to ground through condenser 407. 

The second section of turret coils includes the tuned R.F. amplifier plate 
coil, tuned mixer grid coil, and oscillator coil. The output of the R.F. 

amplifier stage is coupled to the grid of the mixer stage, which utilizes 
one triode section of a 616 tube (VS). The other half of the 616 is 

connected as a modified Co'pats oscillator which injects oscillator voltage 

into the mixer stage through coupling between the oscillator coil and the 
mixer grid coil. Course oscillator tuning is accomplished by adjusting 

the positions of the slugs in the individual oscillator coils, while Fine 

Tuning is obtained when using condenser # 417 in the oscillator plate 
circuit. This Fine Tuning condenser is composed of two fixed plates, and 

its capacitance is changed by the insertion of a bakelite cam between 
these plates. 

Signal output from the mixer stage is coupled to the IF amplifiers through 

the converter plate I.F. coil, diagram # 427, located on the tuner unit. 

REPAIR DATA FOR 520645 RF TUNER 
All replacement parts for the RF Tuner Unit are included in the complete receiver parts list 

COMPLETE 
R. F. TUNER UNIT 

520536 
SIDE COVER SHIELD 

520517 
STATOR CONTACT 

ASSEMBLY 

o 

e>" 'ye 

o 

520535 
BOTTOM COVER SHIELD 

FINE TUNING 
CONDENSER 

PLATE 

520515 
FINE TUNING 
SHAFT & CAM 

508709 
DETENT SPRING 

508708 
DETENT ROLLER 

520516 
TUNER TURRET ONLY 

LESS COILS 

113 507966 

I 

;!-e-507967 

Ges4ge 

507965 

507986 SLUG /fl 
507990 SPRING SEE PARTS LIST FOR RESPECTIVE TUNER 

FOR PART NUMBERS OF INDIVIDUAL COILS 

SERVICE PRECAUTIONS 

SUBJECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised in 
servicing the tuner. Lead dress and location of components are very critical at these frequencies. 

When replacing parts, it is important to use components of identical electrical characteristics and physical size. Always re-
connect the replacement item in the some location and position in the tuner as the original component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight detuning of RF circuits due to inherent differences in inter-electrode 
capacitances. When replacing tubes ( especially 616 mixer-oscillator tube) make sure that I ene Tuning control will tune in 
television stations at approximately the middle of its range. It may be necessary to change the setting of the individual oscil-
lator coil slugs for some channels to accomplish this. 

SUBJECT PRECAUTIONS 

CHANNEL COILS 
AND SLUGS 

Channel Coils must be handled with care. Do not disturb coil windings. If an oscillator slug 'falls into' its coil form 
during adjustment, remove the Channel Coil from the turret assembly and lift the Slug Retaining Spring aside. By tapping the 
coil form it should be possible to make the slug move toward the end so that its threads will be engaged by the Slug Retain-
ing Spring when that spring is returned to its normal position. 

FINE TUNING 
CONTROL 

Rubbing of the bokelite Fine Tuning Cam against the Fine Tuning Condenser Plate is intentional in order to avoid vibration 
with resulting microphonics. However, the Fine Tuning Corn should not rub or contact the small circular plate located on the 
body of the tuner. 

REMOVAL AND REPLACEMENT OF PARTS 

ITEM PROCEDURE 

RE TUNER UNIT To remove the Tuner Unit from receiver chassis, proceed as follows: 

1. Remove channel selector dial lamp socket. 

2. Remove screws which hold tuner to front and rear support brackets. 

3. Disconnect the leads from the tuner to the main chassis. See illustration on circuit diagram page showing tuner connec-
tions. 

4. Tuner unit may now be withdrawn from underside of chassis. 

CHANNELS COILS It is not necessary to remove entire tuner unit to replace a snop-in channel coil but removal of bottom shield will be re-
quired. This may be accomplished by grasping the front end of the shield and pulling downward and unhooking it from rear 
of tuner frame. 

Insert ar screwdriver blade between Coil Retainer Spring and the end of the Tuner Turret. Twist the blade to pull spring away 
from the molded body of Channel Coil. Lift this end of coil body upward and remove individual coil assembly from tuner. 

When replacing Channel Coils, be sure they are reinstalled in their correct positions. Coil numbers should increase consecu. 
lively in a counter-clockwise direction when tuner is viewed from the front. 

If all the Channel Coils have been removed from the Tuner Turret, rotate turret until flat surface on end of tuner shaft points 
down. Install #3 Channel Coils into bottom position on turret. Then follow the correct sequence indicated above to replace 
other coils. 

TUNER TURRET 
ASSEMBLY 

To remove turret from RF Tuner Unit, remove complete tuner and bottom shield as described in previous sections and proceed 
as follows: 

1. Remove rear Turret Shaft Retaining Spring by disengaging straight end of spring from projection on tuner frame. 

2. Remove Fine Tuning Condenser Plate from front of Tuner Unit. This pic- te forms one side of Fine Tuning control condenser 

and is held in place by one screw. 

3. Slide Fine Tuning Corn and Shaft off of main Channel Selector Shaft. 

4. Remove Spring Contactor Washer and Fiber Spacer Washer from Channel Selector Shaft. 

5. Remove Shaft Retaining Spring at front of tuner by disengaging straight end of spring from projection on frame. 

6. Remove turret assembly from frame 

To replace turret, reverse the above procedure. Tooth on bakelite Fine Tuning Cam should point downward during assembly 
so that it does not become locked between the stops on the Fine Tuning Condenser Plate. Also be sure to replace bottom 
shield. 

STATOR CONTACT 
ASSEMBLY 

To remove this assembly, remove complete tuner as described in previous sections and proceed os follows: 

1. Remove side shield by taking out the two retaining screws and unsolder shield at one point. Now, disengage shield from 

upper edge of tuner frame. 

2. Remove the two screws at the front and rear of the Stator Contact Assembly. 

3. Unsolder all electrical connections to contact plate. 

4. Unsolder five soldered joints between Stator Contact Assembly and Tuner Unit. 

5. Contact Assembly may now be withdrawn from frame. 

To reinstall this assembly: 

1. Place Stator Contact Assembly in position and replace, but do not tighten, the two screws at the front and rear of the 
assembly. 

2. Remove 3 consecutive pairs of Channel Coils from the turret (for example, the antenna and rf-osc. coils for channels 

5, 6 and 7). 

3. Position Tuner Turret so that the edges of the next highest Channel Coils ( in this cose, the coils for channel = 8) just 
pass the row of 11 contacts on the Stator Contact Assembly. 

4. Adjust position of the Stator Contact Assembly so that there are a few thousandths of an inch spacing between the con• 
tacts on the contact plate and the molded body of the Channel Coils. 

5. The Contact Assembly is now correctly positioned and screws at front and rear may be tightened. 

6. Solder Stator Contact Assembly to tuner frame at same points that were used previously. 

7. Make all electrical connections to contact plate. 

8. Replace Channel Coils. 

9. Replace side shield. 
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MODEL 27C-9212A 

ALIGNMENT PROCEDURE 

Alignment of all RF and IF tuned circuits in this receiver may be accom-

plished by utilizing the procedures described in the following charts. 

SEQUENCE OF ALIGNMENT: These procedures should preferably be 

applied in the order in which they are presented, however, alignment 

of the Sound Channel or IF Channel may be accomplished individually 

if desired. 

The RF Amplifier and Mixer alignment may also be accomplished inde-

pendent of Sound or IF Channel alignment, but oscillator calibration can 

only be done after IF Channel has Leen correctly aligned. Proper IF 

band pass characteristic is necessary for Oscillator alignment as results of 

RF circuit tuning are observed by means of an oscilloscope connected 

to the output of the crystal detector. 

REMOVAL OF CHASSIS: The receiver chassis must be removed from 

the cabinet in order to accomplish alignment of all tuned circuits as 

there are adjustment points located on the underside of the unit. 

This can be accomplished by first removing all knobs and disconnecting 

the receiver " built-in" antenna and speaker. The chassis may then be 

removed by releasing the hold-down screws located on the underside 

of the cabinet chassis mounting board. 

CAUTION 

The picture tube is highly evacuated and if 

broken, glass fragments will be violently 

expelled. Handle with care, using safety 

goggles and gloves. 

INSTRUMENTS: The following instruments will be required as signal 

sources and output indicators during the alignment process. Since accurate' 

alignment of a television receiver is heavily dependent upon the per-

formance of your instruments, it is imperative that they meet the essential 

specifications described here. 

1 STANDARD SIGNAL GENERATOR to provide unmodulated (pure 

RF) signals at the following frequencies. Maximum output on all 

ranges should be at least . 1 volt with provision for attenuation as 

desired. This instrument must have good frequency stability and 

be accurately calibrated. Generators which incorporate a separate 

crystal controlled oscillator and heterodyne circuit are self cali-

brating and therefore capable of providing the accuracy of fre-

quency calibration required far television circuit alignment. 

a. IF Frequencies: 

4.5 Mc. Sound Channel 

21.6 Mc. Sound IF marker 

23.5 Mc. Converter and 1st IF stages 

25.9 Mc. 2nd and 3rd IF stages 

26.1 Mc. Picture IF marker 

b. RF Frequencies: 

54 to 88 Mc. 

174 to 216 Mc, 

2 RF SWEEP GENERATOR to provide frequency modulated signals 

at the following frequencies: 

20 to 30 Mc. with 10 Mc. sweep width. 

54 to 88 Mc. with 10 Mc. sweep width. 

174 to 216 Mc. with 10 Mc. sweep width. 

Output adjustable with at least . 1 volt maximum. 

Output should be " flat" ( no amplitude variation) for all set-

tings of the sweep width control. 

Provision for connection of generator sweep modulating volt-

age to horizontal deflection system of an oscilloscope. 

Provision for blanking the output signal on each return 

sweep so that oscillogram will not show retrace. 

3 CATHODE RAY OSCILLOSCOPE, preferably a unit with verti-

cal amplifier having wide range frequency response and low 

capacity pick-up probe. 

4 VACUUM TUBE VOLTMETER. The lowest voltage ronge of this 

instrument should preferably permit a 1.0 volt reading to be 

indicated at not less than one third of full scale deflection. 

INSTRUMENT CONNECTIONS: The method of connection, including de-

tails of matching and coupling networks, for instruments used in this 

alignment procedure is given in several illustrations on subsequent pages. 

Specific instructions for each instrument application will be found in 

various sections of the alignment charts. 

GENERAL INSTRUCTIONS: When aligning IF and RF circuits it is 

necessary to apply a fixed bias voltage to the AGC system of the re-

ceiver. This fixed bias is obtained by using a 3 volt battery and con-

necting it as described in Fig. 15. 

IMPORTANT 

When observing the receiver band pass characteristic on an oscilloscope, it is exceedingly 
important to avoid distortion of that characteristic which would occur when using a large 

input signal from the sweep generator or standard generator ( marker signal). Always 

set attenuator on sweep generator so that the reading on the vacuum tube voltmeter does 
not exceed one-half volt ( when meter is connected from high side of video detector load, 

symbol 122, to receiver chassis). The sweep width should never be set greater than that 

needed to fully display the receiver band pass characteristics on the oscilloscope. Stand-

ard generator output should also be attenuated so that marker signal does not pull or 
tear the band pass characteristic as shown on the 'scope. 

SOUND CHANNEL ALIGNMENT PROCEDURE 

1. Short antenna terminals together with a jumper wire 

2. Set receiver Channel Selector to any inactive television channel and 

contrast control to its maximum counter-clockwise position; other 

controls may be left at any desired setting. 

3. No special aligning tool is required to adjust the cores in the Sound 
IF and discriminator transformers. The blade of a small screwdriver 

will fit the slot in these cores, however, the screwdriver should br 
of a non-metallic or insulated type to prevent detuning when inserted 
in the transformer can. 

STANDARD SIGNAL 
GENERATOR 

VTVM 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

CONNEC- 
TIONS 

FREQUENCY 

Connect as 
shown in Fig. 1. 

4.5 MC. 
unrnodulated 

IMPORTANT 
This signal must 
be accurate with- 
in 514 of 1% of 
4.5 Mc. Check 
generator calibra. 
tion against a 
crystal controlled 
signal source by 
"zero beati(5g" 
(heterodyning) 
with harmonics 
of the crystal f re-
gucmcY. 

Connect as shown in 
Fig. 2. 

I. Set Contrast control to its maximum 
clockwise position. 

2. A special detector must be utilized when 
aligning the 4.5 Mc. Sound Trap Coil. 
This unit can be constructed in ac-
cordance with the information con-
tained in the circuit shown below. If 
a VTVM containing a high frequency 
A C. probe is available, this probe can 
be utilized in place of the crystal de- 
tector shown in Fig. 2. 

3. During this adjustment only, remove 
one of the three 6C86 IF amplifier 
tubes ( V6. V7 or V8j. This will prevent 
noise in the RF stages from effecting 
the voltage reading while adjusting the 
,o_ind trap. 

# 1 

4 5 MC Sound 
Trap 

Adjust for minimum reading 
n o VTVM. 

Connect os shown in 
Fig. 3. 

A -swishing - sound may be heard in the 
speaker during Sound Channel Alignment. 
This spurious oscillation is caused by hori• 
zontal sweep voltage being picked up in 
the audio system thru stray coupling of 
instrument leads, it should be disregarded 
as it will have no effect on alignment of 
the sound channel. 

4-'-2 -rt-
Discriminator 
Secondary 

Adjust for 1110%1M1.11 reading 
on VTVM. 

#3 

Discriminator 
Primary 

Adjust for maximum reading 
on VTVM. 

#4 
Sound JF 

Transformer 

Adjust for maximum reading 
on VTVM. 

Same as 
above. 

Same as 
a'oove. 

Connect as sh own in 
Fig. 4. 

To obtain zero balance of the discriminator 
circuit, two 68,000 ohm resistors will be 
required. These resistors most be matched 
so that their respective resistances 
not differ by more than Ic'c--the accu-

a l. rucy of the total resistnce is not critica 
Connect the two resistors in series from 
pin 2 of the 6.18 tube to chassis ground 
us shown in Fig 4 

4-2 
Diseccroimndinaartyor 
S 

Note that as slug =2 is rotated, 
u point will be found where the 
voltmeter will swing rather sharp. 
'y from a positiv g e to a negative 
reading or of vice versa The cor-
red setting slu -=2 is obtained 
when the meter reads zero os 
.he slug is moved th ru this point 

REDUCTION OF INTERCARRIER BUZZ 

Slight "dynamic" unbalance of the discriminator secondary can em-
phasize intercarrier buzz due to ir.complete amplitude modulation rejec• 
tion. Therefore it is vitally important to obtain an accurate setting of 
the discriminator secondary slug under actual reception conditions. 

Disconnect all instruments ( be sure that I.F. tube removed for the adjust-

ment of Sound Trap •has been replaced) and then connect an antenna to 
the receiver to obtain program reception from a local station. If inter-
carrier buzz is prominent, a slight readjustment of the discriminator 
secondary slug (= 2) should be made to obtain the " dip" point for the 
buzzing sound. Note that program sound will be clear and free from 
distortion at this point. Buzz should now be at an acceptable minimum 
if station transmission is not at fault. 

VOLUME 
OFF- ON 

CONTRAST 

SOUND 
DISCRIMINATOR 
SECONDARY 
Adjust this slut 

for minimum 
intercarrier buzz 

REAR OF CHASSIS 

CIRCUIT DIAGRAM FOR 

CRYSTAL DETECTOR 

71K 
•—I 

IN 
PUT IOOK 

INSTRUMENT CONNECTIONS 

FOR 

SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION •  
(PURE R.F.) 

GROUND TO 

RECEIVER CHASSIS 

GPLE.. 
26 

6AC7 
VIDEO IMP 

FIG. 1 

Generator Connections 

for Sound Channel and 4.5 Mc. Sound Trap 

Alignment 
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INSTRUMENT CONNECTIONS 
FOR 

SOUND CHANNEL ALIGNMENT 

CRYSTAL e 
DETECTOR 

GROUND TO 
RECEIVER 
CHASSIS 

MIRE TOE  
V. T.V. M. 

GROUND TO 
RECEIVER CHASSIS 

FIG. 2 
Crystal Detector and VTVM Connections 

for 4.5 Mc. Sound Trap 
Alignment 

11 

618 
00110 115C11111.-301111 AMP. 

20 

USE 10,000 OHM 

ISOLATING 

RESISTOR IN 

SERIES WITH 

METER PROBE. 

245 
non. 

FIG. 3 
VTVM Connections 

for Sound IF Alignment 

GROUND TO 

RECEIVER CHASSIS 

solo 11$811111.-$011111 AMP 

777_ 
68K 

68K 
- 

USE 10,000 OHM 

ISOLATING _ 

RESISTOR IN 

SERIES WITH 

ME TER PROBE. 

FIG. 4 
VTVM Connections 

for Sound Discriminator 
Alignment 

INSTRUMENT CONNECTIONS 
FOR 

IF CHANNEL ALIGNMENT 

STANDARD 

SoGNAl GEN 

SUPPLIES 

MARKER SIGNAL 

GROUND TO 

TUNER FRAME 

FIG. 5 
Generator Connections 

for IF Channel Alignment 

USE 10,000 OHM ISOLATING 

RESISTOR IN SERIES WITH 

METER AND OSCILLOSCOPE PROBES. 

SOLDER PIGTAIL 
FOR GENERATOR 
CONNECTION 

RAISE TUBE 
SHIELD TO 
ISOLATE IT 
FROM BASE 

GROUND TO 
RECEIVER CHASSIS 

OSCILLOSCOPE 

PLACE 1000 MMFD. CONDENSER 

ACROSS 'SCOPE TERMINALS e 
AS AN R.F. FILTER. 

GROUND TO 
RECEIVER CHASSIS 

FIG. 6 
VTVM and Oscilloscope Connections 

for IF Channel Alignment 

IF CHANNEL ALIGNMENT PROCEDURE 

1 A special aligning tool designed to fit the stems on adjustable cores of 

the IF and Trap coils see points 5, 6, 7 and 8 in Fig. 14! is available 

and may be obtained f:orn Sears and Roebuck by requesting IF Alignment 

Tool #507479. 

2 Turn receiver Channel Selector to television channel #12 and short 

antenna terminals together with a jumper wire. 

3 Connect a 3 volt battery to the receiver AGC system so that negative 

terminal of battery connects to the AGC line and positive terminal of 

battery connects to receiver chassis. See Fig. 15 for convenient point of 

connection. 

4 If the IF channel is badly misaligned, oscillation may occur. Such oscilla-

tion shows up os an excessive voltage across the video detector load, 

symbol 122, and is indicated by the VTVM that is connected to this point 

during alignment. It should be noted that voltage due to IF oscillation is 

unaffected by strength of signal from the generator. 

Where IF oscillation is encountered, it is generally possible to correct 

the condition by detuning the IF coils in different directions. If that 

does not have the desired effect, increase fixed bias on AGC line by using 

a 41/2 volt battery instead of the 3 volt battery referred to in instruction 

=3 After stopping the oscillation in this manner it will then be possible 

to align all IF stages using the following procedure, however, the AGC 

bias battery must be changed back to 3 volts when using the oscillo-

scope to observe band pass characteristics. Once all stages have been 

aligned using the 41/2 volt bias, the IF channel should be stable with 

reduced bias. 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER TYPE OF ADJUST-
MENTA PUT ND OUT 

OR SLUG 
INDICATION CONNEC- 

TIONS 
FREQUENCY 

CONNEC- 

TIONS 
FREQ. 

Connect as 
s h o ve n in 
Fig. 5. 

23.5 MC. 

Connect as 
shown in 
Fig. 5 but 
keep gene-
rotor power  
switch 
turned off 
during this 
step. 

Connect as shown 
in Fig. 6. 

Not used. 

#5 
Converter Adjust for maximum 

reading on VTVM. 
plate .. 
coil 

#6 Adjust for maximum 
1st I.F. reading on VTVM. 

Same as 
above. 25.9 MC. Samoeve. os 

ab 

Same as 
above. 

Not used. 

# 7 Adjust for maximum 
2nd I.F. rearimq on VTVM. 

#8 Adjust for maximum 
3rd I.F. reading on VTVM. 

Some as 
above. 26.1 MC. 

With connec-
tions made 
as shown in 
Fig. 5, turn 
on this gen- 
erator d 
set controlsan in 
for operation 
as specified 
in next col- 
umn. 

25 mc. 

Sweep g 
± 5 Mt. 

Same as 
above. 

Connect as 
nos,,,, in Fig. 6 

IMPORTANT: 

1. Ad ¡ us t output 
attenuator on 
sweep generator 
so that reading 
on VTVM is ap- 
proximately one- 
half volt, 

2. Set attenuator 
on standard sig- 
nal generator so 
that marker sig. 
nal dohes not dis-
tort te pattern 
on the oscillo- 
scope. 

3 Be sure that a 
3 volt battery 
is connected to 
AGC line as 
specified in in- 
struction #3 at 
the head of this 
chart. Do not use 
a battery of any 
other voltage. 

The 
displayed 
compared 
Fig. 
erly 
ment 
ment 
then 
peak 
side. 
frequency 
=6 affect 
by making 
tings 
slugs, 
correct 

20 

40. 

60 • 

80 

100 
% 

The 
er should 
amplitude 
band 
If position 
high 
of slugs 

• 
IF band pass characteristic now 

on the 'scope should be 
with the curve shown in 

7. If top cf curve is not prop-
shaped, make a slight readjust-
of slug #7. Should that adjust-
fail to yield the desired result, 
note whether the curve has a 
on the high or low frequency 
Slugs #7 and #8 control high 

response and slugs =5 and 
the low frequency response; 
a small change in the set. 

of the high or low frequency 
it will be possible to obtain 
band pass curve. 

FREQUENCY 
21 23 25 27 

21.61 S 50 )4 

._ -- -- ; 

IPI X 
26.1 

, I. F. 
e RE ESPONS  

CURVE 

FIG. 7 
26.1 Mc. picture IF carrier mark-

now appear at the 50% 
position on side of the 

pass characteristic (see Fig. 7). 
of the marker appears too 

or too low, slight readjustment 
=7 and or 8 is required 

Same as 
above. 

21.6 MC. Same as 
above, 

Same as 
above, 

Same as 
above, 

Same as 
above, 

Some as 
above, 

Adjust the vertical gain control on 
the 'scope in order to magnify the 
sound portion of the response curve. 
The 21 .6 Mc. sound IF ca rrier mark-
er should appear at the position indi-
cated in Fig. 7. If the position of the 
sound marker is incorrect, readjust-
ment of slugs #. 5 Lind or 6 is required. 
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MODEL 27C-9212A  

RF AMPLIFIER AND MIXER ALIGNMENT 

Connect a 3 volt batttry to the receiver AGC system so that negative connects to receiver chassis. ( See Fig. 15 for convenient point of con-
terminal of battery connects to AGC line and positive terminal of battery rection 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

_ 

TYPE OF ADJUST-

MENT AND OUTPUT 
INDICATION 

CONNEC- 

TIONS 
FREQUENCY 

CONNEC- 

TIONS 
.. 

FREQ. 

Adjust these trimmers 
to obtain properly 
shaped RF band Pa ss 

#9 characteristic as 
shown in Fig. 8. Use 

Mixer Grid. Mixer Grid trimmer 

Connect as 
shown in 
Fig. 10 and 
set controls 

Set Channel Selec- 
tor to # 12 

#9; and RF Ampli-
fier Plate trimmer 
en, to obtain correct 
amplitude of charac-
teristic in vicinity of 
picture and sound 
carrier markers. Th-en 
adjust RF Amp. Grid 
trimmer ell to equal-

Connect as 
shown in 
Fig. 11. 

•209.75 MC. 
:205.25 MC. 

for sweep 
width of 10 
Mc. on tele- 
vision chan- 

CHANNEL 
#12 Not used. 

Connect as 
shown in Fig. 12 

IMPORTANT: 
Keep output of 
standard signal 
generator at a 

#10 
RF Amp. 
Plate. 

ire overall amplitude. 
Repeat adjustment of 
trimmers to be sure 
correct response has 

nel speci- 
fled in the 
next col- 
umn. 

level that provides 
a readable marker 
but does not dis-
tort the curve that 
is being observed 
on the scope. 

been obtained. 

IMPORTANT: When 
adjusting trimmers 
#9, to and 11 it will 
be noted that the 
band pass character-

# 11 istic can be b r o a d - 
en e d by sacrificing 

RF AMP. c It . Is un-

Grid. 

dlzprIitude. 

ic ble overly 
broaden thM  e curv• as 
that would result in a 
loss of sensitivity. 

- - 
•215.75 MC. CHANNEL Set Channel Selec- The RF band pass characteristic of 
:211.25 MC. #13 tor to e13 the other te evision channels should 

now be checked without disturbing 

•203.75 MC. CHANNEL Set Channel Selec- the settings of trimmers #9, 10 and 

:199.25 MC. #11 tor to en 11. Adjust the RF sweep generator 
and marker generator for operation 
on the other television channels, ob-

•197.75 MC. CHANNEL Set Channel Selec- serving pos ition of both the sound 
1193.25 MC. #10 tor to # 10 carrier and picture carrier markers. 

• 191.75 MC. 
1187.25 MC. 

CHANNEL  
#9 

Set Channel Selec- 
tor to #9 

EACH DIVISION . I MC. 
. ' ' I> I 

'183.75 MC. CHANNEL Set Channel Selec- 
20 

TYPICAL 

Same as 

I181.25 MC. 

Some as 

#8 

Not used. Some as 

tor to #8 
40 - 

60 

RF RESPONSE 
CURVE 

•179.75 MC. CHANNEL Set Channel S•lec- 
above. :175.25 MC. above. #7 above, tor to #7 

80 
• 87.75 MC. CHANNEL Set Channel Selec- 
: 83.25 MC. #6 tor to #6 100-

X • PIX SOUND 
• 81.75 MC. CHANNEL Set Channel Selec- 
I 77.25 MC. #5 tor to #5 FIG. 8 

Band pass characteristic of these 
channels should conform to the RF 

e respons curve in Fig. 8. If neces-

• 71.75 MC. 
: 67.25 MC. 

CHANNEL 
#4 

Set Channel Selec-
tor to #4 

sary, a compromise may be obtained 
' 65.75 MC. CHANNEL Set Channel Selec- to compensate for small variations in 
: 61.23 MC. #3 tor to #3 channel response by returning to 

channel # 12 and making slight 
• 59.75 MC. CHANNEL Set Channel Selec- changes in the settings of trimmers 
I 55.25 Mc. e2 ter to e2 #9, 10 and il. 

Sound Carrie Marker 
:Picture Carrier Marker 

FIG. 9 
Front view of 
RF Tuner Unit 

FINE TUNING SHAFT 

CHANNEL SELECTOR SHAFT 

FINE TUNING CAM 

This cam must be set 

to position shown when 

adjusting oscillator slug. 

MIXER GRID TRIMMER 

OSCILLATOR COIL TUNING 

SLUG FOR CHANNEL IN USE; 

other channels 

become accessible thru 

same opening as Channel 

Selector(and Tuner Turret) 

is rotated. 

R:F. OSCILLATOR ALIGNMENT 

IMPORTANT: Before undertaking oscillator alignment be sure IF 

circuits are correctly aligned for band pass characteristic illustrated 

in Fig. 7. 

During oscillator alignment, it is necessary to set the Fine Tuning 

control so that the tooth on the bakelite fine tuning tarn points 

downward ( correct position for this control is shown in Fig. 9). 

3 Connect a 3 volt battery to the receiver AGC system so that negative 

terminal of battery connects to A.G.C. line and positive terminal of 

battery connects to receiver chassis. ( See Fig. 15 for convenient point 

of connection. 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT 
INDICATION CONNEC- 

TIONS 
FREQUENCY 

CONNEC- 

TIONS 
FREQ. 

•215.75 MC. CHANNEL Set Channel Selec- Adjust the RF sweep generator and 
:211.25 MC. #I3 tor to # 13 marker generator for operation on 

the other television channels; set 

•203.75 MC. CHANNEL Set Channel Selec- marker generator to sound frequency. carri•rAfter setting Channel 
:199.25 MC. #11 tor to en Selecto r to corresponding ch: el 

adjust oscillator slug thru hole on 

•197.75 MC. CHANNEL Set Channel Selec- front of RF Tuner Unit ( see Fig. 9). 

:193.25 MC. #10 tor to # 10 This permits response curve to be 
shifted so that sound carrier marker 

•191.75 
¡187.25 

MC. 
MC. MC. 

CHANNEL 
#9 

Set Channel Selec- 
tor to #9 

EACH DIVISION- I MC. 
I 4- 1 1 i 4  

I S 

*185.75 MC. CHANNEL Set Channel Selec- 20 
60x 

:181.25 MC. Connect as 
shown in 

#8 tor to #8 40- 
3.2 3.2 

Fig. 11 and MC. 
•179.73 MC, set controls CHANNEL Set Channel Selec- 60 

Connect as :175.25 MC. for s weep #7 Connect os Connect as tor to #7 PIX 
shown in width otfe 13 so -.'- 
Fig. 11. 

110 
Mc. on e-

shown in Fig. shown in Fig. 13. 

• 87.75 MC. vision chan- CHANNEL Set Channel Selec-
/ 83.25 MC. eel specified 

in the ne t 
#6 tor to #6 100i 

X TYPICAL 
OVERALL RESPONSE 

• 81.75 MC. 
column. 

CHANNEL Set Channel Selec- CURVE 
: 77.25 MC. #5 tor to #5 FIG. 10 

will appear at the position indicated 
• 71.75 MC. CHANNEL Set Channel Selec- in Fig. 10. The picture carrier marker 
I 67.25 MC. #4 tor to e4 for the corresponding channel should 

then appear at the 50% amplitude 

• 65.75 MC. CHANNEL Set Channel Selec- 
position on the opposite side of the 

1 61.25 MC . #3 tor to #3  
band pass characteristic curve. 

If overall response curve for all chan-
nels is not reasonably similar to that 

• 59.75 MC. CHANNEL Set Channel Selec- shown in Fig. 10, undertake slight re-
: 55.25 MC. #2 tor to #2 adjustment of I.F. slugs. 

If an unsatisfactory overall response is obtained for a particular obtain a better compromise for RF response on all channels by realigning 

channel, observe RF Amp. and Mixer response curve for that channel RF Amp. and M:xer clrcuits, or ( 2) try replacing Antenna, RF and Oscilla 

las de:xi-led on preceding page). If characteristic does not conform rea tcr coils for the particular channel. 

sorably well w:thin the typ.cal curve shown in Fig. 8, then, ( 1) attempt to 

•Sound Carrier Marker 

:Picture Carrier Marker 

ST A NOARD 

SIGNAL GEN 

(SUPPLIES 

lMARKER SIGNAL) 

GROUND TO 

SWEEP GENERATOR 

Wire 50 OHM 

Li Ng^ L ONCE   

OUTPUT CABLE 

CHASSis 

COUPLE LOOSELY- DO NOT MAKE 

ELECTRICAL CONTACT - MERELY twist 

,NSULA TED WIRES TO FORM TWO TURNS 

FIG. 11 
Generator Connections 

for RF Channel Alignment 

ANTENNA 

TERMINALS 

USE I0.000 00M solo ,,NO 

RESISTOR IN SERIES Ciro 

metre PROBE 

GROUND TO 

RECEIVER CRASS'S 

PL•CE 1000 NMI. CONDENSER 

ACROSS ' SCOPE TERARNALS 

AS AN R.I. ', TER 

FIG. 12 
Oscilloscope Connections 

for RF Amp. and Mixer Alignment 

-0 

rn 

pio 
o 
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USE 10,000 OHM ISOLATING 

RESISTOR IN SERIES WITH 

METER AND OSCILLOSCOPE PROBES. 

/12 

116 

tes 

21 
6 sen. 

122 

ORANGE 
I 

123 
e 26 

_ 

G," . 

PLACE 1000 MMFD. CONDENSER 

ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. 

GROUND TO 
RECEIVER CHASSIS 

GROUND • TO 
RECEIVER CHASSIS 

FIG. 13 
VTVM and Oscilloscope Connections 

for Oscillator Alignment 

MIXER GRID 
TRIMMER 

R.F. AMP. 
GRID TRIMMER  

®6 

I 
68111‘1!i_ll,Q7 

o 

13.5 
MC 

V 

259 259 
MC. MC. 

235 MC. 

R F. AMP 
PLATE TRIMMER 

SOUND 
TRAP 
4.5 
MC. 

SOUND 
DISCRIMINATOR 
SECONDARY 

4.5 MC. 

OPIS 

0 WIDTH CONTROL r-1 
located In Nth vol-
tape compartment. 

TOP VIEW OF CHASSIS 

FIG. 14 

L.....'.1 SOUND 
DISCRIMINATOR 
TRANSFORMER 
4 5 MC 

înn 
II 

HORII 
DRIVE 

R F. 

TUNER UNIT 

AOC CONNECTION POINT 

Connect reagent femme, ce 3 Yoe   
beetery to Om point torlFand RF 
alternent peen,* lee ttttt y henna' 

connects fo seceeyer CheSSIE 

BOTTOM VIEW OF CHASSIS 

FIG. 15 

HIGH VOLTAGE ARCING 
ON MODEL 27C-9212A 

Several cases of high voltage failure, re-
duced brightness and intermittant arcing 
have been traced to a faulty H. F. conden-
ser, circuit diagram #195, part 508888 
(500 Mmfd. -20,000 volts). If this occurs, 
replace with part 521479 (500 Mmfd. - 
20,000 volts). This new condenser should 
be mounted in the hole above and to the 
right of the previous position. Model 9212 
receivers which contain the Letter "D" in 
the "SERIES" coding, already incorporate 
this modification. 

PRODUCTION CHANGES 
The following tabulation furnishes complete details on 
changes which occurred during receiver production. The re-
ceivers incorporating these changes are identified by coding 
stamped on rear surface of chassis. This coding consists of 
one or more letters following the word SERIES, as SERIES B, 
SERIES AC, etc., and corresponds to similarly lettered changes 
shown below. Chassis incorporate only that change indicated 
by letter designation; i.e., chassis stamped "SERIES BE" does 
not include changes "A" or "C" or "D". 

The circuit shown on this page applies 
to "SERIES ABC" chassis. 

A letter following the component circuit diagram number 
thus _ 201 A, indicates that this particular item was affected by 
a circuit change. The letter corresponds to the series code 
letter listed in the production change column, from which 
complete change information can be obtained. 

LETTER INCLUDED 
IN DESIGNATION 
FOLLOWING THE 
WORD "SERIES" 

CHANGE INCORPORATED 
IN CHASSIS 

UNCODED INITIAL PRODUCTION 

The following change was incorporated to minimize the 
ringing effect of the horizontal sweep transformer. 

1 Disconnect condenser 351 (.25 Mfd.) in horizontal 
sweep circuit from terminal # 3 of horizontal sweep 
transformer and reconnect it to terminal # 1 of 
this transformer. 

The following change was incorporated to facilitate pro-
duction I.F. alignment. 

1. Change resistor 106 in grid circuit of V8 ( 3rd I.F. 
Amp.) from 4700 Ohms to 5600 Ohms. 

The following change was incorporated to eliminate fuse 
blow-out during surge voltages. 

1. Change fuse 193 in horizontal sweep circuit from 
'. Amp. 250 volt to 1/2 Amp. 250 volt. 

©John 11'. Rider MODEL 27C-9212A 
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STEWART-WARNER TV PAGE 12-21,22 

MODEL 27C.-9212A 

AIS 
1 LE AMP. 
MUM 

242 

emAFtw  

Or  

20* 0 
< 

.0 4 

1 Ird 

20 

aS 

4.7K 

244 

21 
osoo 23 = 

L.A" waft moo 

-= 

6T8 
SOUND DISCRIM - SOUND AMP 

1 ®  a 

208 s 
95 
NMI 

22 
K 

16 1.10.40 
IN•UT 

245 

24 "'A 
os 

326A 

25 
613 

26 
4 

VOLUME 

28 

.005 

• 

30 
270 

MME. 

"SS 
solid ocmy 

32 134 135 
oc. 

WM, MF. 

31 
•70K 

36 
.oe 

'• 

335 
SOO« 
TONE 

37 
600« 

334 

- 

V 6 V 

,s 

259 MC. 

le 116 

30 

1409121-Q7,112126 

PORC EN 

i23 
•. K 

Il 

V291. STAC Nag 

70 

18111116 

5 V 

6AC7 
VIDEO AMP - NOISE LIMITER 

LONG 

CONTRAST 

RANGE 

340* 

39 
.005 

4.6 MC. 

127 
I 0 

30K 15_QIrAe. 
8.22,111e 

rm 

',65117GT 3te 

NOISE LIMITER Loc, 

CONTROL 

:îg‘ S S 

341 
lems 

126 

129 

000 

830 

Pe ,oV 

34 

32 
515.11. 

' 
131 133 

0 . I 

135 

136 
4700 

P. 

VOL. 11 

P cV 

T--

141 
ION TRAP 
AmtemeET 

Asst mBLY 

346 
.o„ 

w3. 7404 
14•4144 55.4. 

/./> 
COMM 

146 

COKE COIL ASSEM81, 

142 
FOCUS 
UAW« 

ASSEMBLY 

1 

1 0 
01 
21 7, 

O 02 

a 

345 
3314 

3268 

e43 
02 14$ 
A/F• 2.29 

_L 

1 
4AL5 
Ill. AFt. 

DETECTOR 

C. 

169 
s000 
NM, 

P. I" 4'5 y P. P. ••,` 

6SN7GT 
NARIZ SCANNING 

MULTIVIBRATOR 

74 

170 
470K 

160 / 71 
4.7 . 05 

MEO. 

166 
.01 

MF. 

167 
27K 

P. P 2 V 

231 
3.3« 

Noose z. 

SOLD 

3 

e8t,  'rs 

1176 
I." 

176 
10011 

246 

.,71.1 1VL 

179 
1000 
NNE. 

SS II-
390 

6CD6G 
HORIZONTAL 

SCANNING OUTPUT 

2 

'so 

177 NORIZ 
• 7K - 

DRIVE 

181 

4 70K 

10.3 164 185 
Am -330, 270, 

3, 

166 
187 
22« tei5 

 •AAAAr-1(  

11 

136 
100K 

ORIGNINT53 

144 

194 

IB3GT/8016 
HIGH V' TAGE 

REM. : ER 

196 
1 MEG 

6AX4GT 
HORIZONTAL 

DAMPING 

• 1 

23213 
.cm 

rocus 

JUFJPEA 
WIRED 
INSIDE 

OF PLUG 

•0 AC. 
INPu1 
OF 

POWER 
AFMR 

IS 

625 

355 

351. 
25 

140 
130 

34e ..` 
130 
MMF 

193< li .„ 236 
192 AAA .."Mrty 

330, 240V . F -1- 

FUSE - 

?0,03. 

0 

344. 

P L I --r-
V, ,, :.':!,,,M11 

220 

o 
5.2 A 525 

C E 

_ 

200 s000 s000 
.r. NMI T 4.0.1F MNIF. 

_ 0   

111811410 

/Ls / 

11 4 

222 

P. P. so Y 

P. V 

Ut 

223 
I 2 

kAEO. 

224* 
44E0. 

vERT,CA.. 

SOLD 

6C4 
VERTICAL 

BLOCKING OSC. 

22$ 
2.7 
MEW 

224* 
2.5 
MEG. 

HE IGST 

P P 

1.11 

226 

F 

226 I ( 

227 

95 P. P, 

6BQ6GT 
VERTICAL 

SCANNING OUTPUT 

 •  

229 
22 
NEC 

3 <Poo 

__L 
e te. 320e y 

BLUE 3" 

230 

232* 
SA 

R 

231 
IOK 

We 

e. 
o 

233 
12K 

234 

o. 
241 
.06 
Mr. 

149 
56 O., 

150 
5•0 .n. 

3.0 

27NP4 
PICTURE TUBE 



400 
SORT.. ANTEIN1A 

ANT L. 

TERMINALS 

403 

ISO a sj. 

6107o,68Z7 
IF. AMP. 

406 

402 

3-• 
NINIT 

r; ±!L_, 

407 

5 
- •-• 

•37 
LS 

438 
1005 

409 

410 
5-3 
rem, 

4L3PIR 

412 

145 o 
IRS V 

11 

6J6 
MISER—OSC 

424 

23.5 MG. 

427 

TRESE POINTS 
CONNECT TO 
'DENT IC•LI.4 >LABELeD 
POINTS AT 
INPser TO 

1.1. STAGE 

429 

Ire 

BOTTOM VIEW OF CHASSIS SHOWING 
CONNECTIONS TO RF TUNER UNIT 

SLUE-MUM 

 D 
COITE 

A 
ORE01-2/111Te 

REOPWHITE 

151.ACP-WMITE 

OSCILLOGRAMS 

All oscillograms taken with ground lead of 'scope connected to 

receiver chassis ( unless otherwise indicated) and with receiver con-
trols iet for normal reception of a station transmitting its standard 

test pattern. 

Number appearing below asterisk specifies setting of horizontal 

sweep frequency control on 'scope. 

*—This symbol on illustration indicates that wave form was 

observed on a 'scope whose vertical amplifier had very 

limited high frequency response (50 to 100 Kc). 

**—This symbol indicates that wave form was observed on a 

'scope whose vertical amplifier frequency response was flat 

to within 20% up to 2 Mc. 

201 ELLOS 

5114G 5U4G 
RECTIFIER RECTIFIER 

YELLOW 

RC. 

e 

o 
o 

arc, reLLow 

e ruge 

240 
•beel• 

o 
o 

RED 

SLuI 

81.1.1 

GREEN 

v1T 
0*5401 
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MODEL 27C-9212A 
Notice: Some parts listed below have special characteristics. Do not use substitutes for replacement purposes. 

DIA-
GRAM 
NO 

PART 
NO. 

S 
DESCRIPTION PRICELIT  

DIA-
GRAM PART 
NO NO. DESCRIPTION 

LIST 
PRICE 

CONDENSERS 

11 513001 Condenser-ceramic 2.2 Mmfd. 500 volt S . 16 

13  513002 Condenser-ceramic 47 Mmfd. 500 volt  .24 

17 513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
2D A 509706 Condenser-ceramic 10 Mmfd. (part of sound 

discriminator)   3.00 

20-11 509706 Condenser-ceramic 95 ... nfd. ( part of sound 
discriminator)   3.00 

21 513010 Condenser-ceramic 1500 Mrad. 350 volt .30 

23 513010 Condenser-ceramic 1500 Mmfd. 350 volt .30 

24  512027 Condenser-.05 Mfd. 200 volt  .40 

26 512007 Condenser-.005 Mfd. 600 volt  .25 

28 512007 Condenser-.005 Mfd. 600 volt  .25 

30 .513006 Condenser-ceramic 270 Mmfd. 500 volt  .25 

34 513010 Condenser-ceramic 1500 Mmfd. 350 volt  .30 

35 505174 Condenser-electrolytic 10 Mfd. 150 volt  .90 

36 .512011 Condenser-.01 Mfd. 400 volt  .25 

39 .512007 Condenser-.005 Mfd. 600 volt  .25 

92  .513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

94 .513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

97  .513016 Condenser-ceramic 82 Mmfd. = 10% 500 volt.... .25 

99 513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
101... 513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

104  513016 Condenser-ceramic 82 Mmfd. = 10% 500 volt. .25 

107 513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

110  513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

113 513016 Condenser-ceramic 82 Mmfd. = 10% 500 volt  .25 

117  513432 Condenser-ceramic 5 Mmfd. =10% 500 volt 
(Temperature compensating)  .30 

119 512045 Condenser-.25 Mfd. = 10% 200 volt  .36 

125 . 512033 Condenser-.I Mfd. 200 volt  .30 
128 513438 Condenser-ceramic 47 Mmfd. 500 volt 

(Temperature compensating)  .45 
134  512035 Condenser-.1 Mfd. 400 volt  .30 

143 512019 Condenser-.02 Mfd. 600 volt  .30 

144 512031 Condenser-.05 Mfd. 600 volt  .35 
148 512546 Condenser-mica 130 Mmfd. =5% 2000 volt  .55 

151   513006 Condenser-ceramic 270 Mmfd. 500 volt  .25 

153 512013 Condenser-A1 Mfd. 600 volt  .30 

156 512029 Condenser-.05 Mfd. 400 volt  .35 

162 . 512001 Condenser-.001 Mfd. 600 volt  .22 

165....512001 Condenser-.001 Mfd. 600 volt  .22 

166 512009 Condenser-Al Mfd. 200 volt  .25 

169  513313 Condenser--ceramic 5000 Mmfd. 450 volt  .36 

171 512027 Condenser-A5 Mfd. 200 volt  
173 512540 Condenser-mica 3900 Mmfd. = 10% 500 volt  

174... 512535 Condenser-mica 390 Mmfd. =10% 500 volt  .35 
178 512535 Condenser-mica 390 Mmfd. =10% 500 volt  .35 

179   512515 Condenser-mica 1000 Mmfd. =10% 500 volt.... .40 

180 520127 Condenser-trimmer 25-280 Mmfd. (Horizontal 
Drive Controll 

183 520921 Condenser-electrolytic 4 Mfd. 1'50 volt 1.20 

186 512007 Condenser-.005 Mfd. 600 volt .25 

189 512049 Condenser-.25 Mfd. = 10% 600 volt 

195 508888 Condenser-ceramic 500 Mmfd. 20,000 volt 2.00 

197 161024 Condenser-electrolytic 10 Mfd. 450 volt 1.50 

198 512255 Condenser-.01 Mfd. 400 volt  .25 

200 512255 Condenser-.01 Mfd. 400 volt  .25 

203 513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

205  513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

207  513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

509001 Condenser-electrolytic 
208-A, 8, C A-40 Mfd. 450 volt } 

k. C-10 Mfd. 450 volt 
B-40 Mfd. 450 volt 4.00 

211 160095 Condenser-electrolytic 40 Mfd. 300 volt  2.00 

212-A,8 509002 Condenser-electrolytic 
A- 80 Mfd. 250 volt I   3.00 
8-100 Mfd. 50 volt f 

213 513016 Condenser-ceramic 82 Mmfd. =. 10% 500 volt  .25 

220-A 508062 Condenser-ceramic .01 Mfd. 450 volt (part of 
Integrator Unit)   1.40 

220-C 508062 Condenser-ceramic 2000 Mmf d. 450 volt (Port 
of Integrator Unit)  1.40 

220.E 508062 Condenser-ceramic 5000 Mmfd. 450 volt (part 
of Integrator Unit)     1.40 

220.0 508062 Condenser-ceramic 5000 Mmfd. 450 volt (port 
of Integrator Unit)   1.40 

222 512007 Condenser-.005 Mfd. 600 volt .25 

226 512037 Condenser-. 1 Mfd. 600 volt .45 

128 512037 Condenser-. 1 Mfd. 600 volt .45 
741 512031 Condenser-.05 Mfd. 600 volt .35 

.40 

.ao 

.50 

.60 

242 513013 Condenser-ceramic 5000 Mmfd. 450 volt 

324 513013 Condenser-ceramic 5000 Mmfd. 450 volt  
334 512009 Condenser-.01 Mfd. 200 volt  

337 513432 Condenser-ceramic 5 Mmfd. =10% 500 volt 
(Temperature Compensating)   

338 513013 Condenser-ceramic 5000 Mmfd. 450 volt  

339 512223 Condenser-.25 Mfd. 400 t'oh,.  

344 508680 Condenser-electrolytic 10 Mfd. 600 volt 2.55 

346 512031 Condenser-.05 Mfd. 600 volt . .35 
348 512546 Condenser-mica 130 Mmfd. =5% 2000 volt 

349 512031 Condenser-.05 Mfd. 600 volt .35 

.350 512031 Condenser-.05 Mfd. 600 volt .35 

351 512223 Condenser-.25 MEd. 400 volt 

402 509064 Condenser-trimmer 3-9 Mmfd  
405  520721 Condenser-ceramic 3.6 Mmfd. = 10% 500 volt . 

407   Condenser-ceramic 800 Mmfd. (Feed thru type 
(port of center shield)  

410 507968 Condenser-trimmer 0.5-3 Mmfd  .4 
412 520719 Condenser-ceramic 47 Mmfd. =10% 500 volt 

(Temperature compensating)   40 

414 520717 Condenser-ceramic 5 Mmfd. ±-5% 500 volt 
(Temperature compensating)   35 

416 520719 Condenser-ceramic 47 Mmfd. =10% 500 volt 
(Temperature compensating)   .40 

417 Condenser-ceramic 3-5 Mmfd. ( Fine Tuning) 

420 520718 Condenser-ceramic 10 Mmfd. =10% 500 volt 
(Temperature compensating)   

421  507968 Condenser-trimmer 0.5-3 Mmfd  
425 520716 Condenser-ceramic 6.8 Mmfd. =5% (Tempera-

ture compensating)   

428   Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield)  

429 Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield)  

430 Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield)  

431 513029 Condenser-ceramic 120 Mmfd. = 10% 500 volt .3 

432   Condenser-ceramic 800 Mmfd. (Feed thru type) 
(part of center shield)  

433 , 520735 Condenser-ceramic 1000 Mmfd. 500 volt 
435 . 520735 Condenser-ceramic 1000 Mmfd. 500 volt 

437 520720 Condenser-ceramic 1.5 Mmfd. 500 volt  

14  510184 
15 510117 

19 .510249 
22 310159 

25 .510170 

29 .510197 

31 . 510184 

32 510160 

37  510746 

38 .510747 

91 510723 

93 . 510116 

95 510129 

98 5.10153 

100  510112 

102 510119 

'510150 1 

510148 
106 

RESISTORS 

Resistor-carbon 470,000 Ohms =10% 1/2 watt S 

Resistor-carbon 82 Ohms =10% 1/2  watt  

Resistor-carbon 4700 Ohms 1 watt  

Resistor-carbon 18,000 Ohms = 10% 1/2 watt 

Resistor-carbon 68,000 Ohms 1/2 watt  

Resistor-carbon 10 Meg. 1/2 watt  

Resistor-carbon 470,000 Ohms =10% 1/2 watt 

Resistor-carbon 22,000 Ohms = 10% 1/2 watt 

Resistor-carbon 680,000 Ohms =5% 1/2 watt  

Resistor-carbon 820,000 Ohms ±-596 V2 12,000 watt Ohms =5% 1/2 watt  

Resistor-carbon 68 Ohms 1/2 watt  

Resistor-carbon 390 Ohms =10% 1h watt  

Resistor-carbon 8200 Ohms =10% 1/2 watt  

Resistor-carbon 47 Ohms =10% 1/2 watt  

Resistor-carbon 100 Ohms 1/2  watt  

Resistor-carbon 5600 Ohms =10% 1/2 Watt 
used when letter " B" is included in series 
designation at rear of chassis) 

Resistor-carbon 4700 Ohms =10% 1/2 watt. 
(used when letter " B" is not included in series 
designation at rear of chassis)  

108  510119 Resistor-carbon 100 Ohms 1/2  watt  

109 510118 Resistor-carbon 100 Ohms =10% 1h watt  

120  510186 Resistor-carbon 560,000 Ohms =10% 1/2 watt 

123 510153 Resistor-carbon 8200 Ohms =10% 1/2 Watt 

124  510119 Resistor-carbon 100 Ohms 1/2 watt  

126 510191 Resistor-carbon 1 Meg. 1/2 watt  

130  510723 Resistor-carbon 12,000 Ohms =5% 1/2 watt  
131 510154 Resistor-carbon 10,000 Ohms =10% 1/2  watt.... 

133 510753 Resistor-wire wound 4000 Ohms =10% 5 watt 

135, 136 510184 Resistor-carbon 470,000 Ohms =10% 1/2 watt.. 

139  510160 Resistor-carbon 22,000 Ohms =10% 1/2  watt.. 

145  510142 Resistor-carbon 2200 Ohms =10% 1/2 watt  

147 510236 Resistor-carbon 1000 Ohms =10% 1/2 watt  

149, 150 510132 Resistor-carbon 560 Ohms =10% V2 Watt  

152 510180 Resistor-carbon 270,000 Ohms =10% 1/2  watt 

154 510193 Resistor-carbon 2.2 Meg. 1/2  watt  

155.......510169 Resistor-carbon 68,000 Ohms =10% 1/2 watt  

157   510180 Resistor-carbon 270,000 Ohms =10% 1/2 watt 

158 510187 Resistor-carbon 680,000 Ohms =10% 1/2  watt 

159 510748 Resistor-carbon 3900 Ohms =5% 1/2 watt  

.3 

.36 

.25 

.3d 

.36 

.60 

.55 

60 

so 
3 

O 

.30 

40 

.35 

5 

.3d 

30 
.35 

.12 

.12 

.16 

.12 

.12 

.12 

.12 

.12 

.20 

.20 

.16 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.16 

.12 

1.00 

.12 

.12 

.12 

.16 

.12 

.12 

.12 

.12 

.12 

.12 

.20 

DIA-
GRAM 
NO 

PART 
NO. DESCRIPTION 

LIST 
PRICE 

DIA-
GRAM 
NO 

PART 
NO. DESCRIPTION 

LIST 
PRICE 

160 510151 

161   510750 

163, 164 510751 

167..... 510162 

168 510195 

170 510184 

17! 510139 

176.510172 

177 510148 

181 510184 
182 510119 

184 510327 

185 510326 

187 510360 

188 510112 

190, 191 510773 

192 510757 

196 510390 

199 510179 

510741 

510162 

508062 

Resistor-carbon 6800 Ohms :1210% 1/2 watt  

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-wire wound 4000 Ohms = 10% 3 watt 

Resistor-wire wound 330 Ohms = 10% 10 watt 

Resistor-carbon 1 Meg. = 10% 2 watt  

Resistor-carbon 220,000 Ohms 1/2 Watt  

210 Resistor-wire wound 600 Ohms =10% 10 watt 

220.13 Resistor-carbon 27,000 Ohms = 10% 1/2  watt 219   

4700 Ohms =5% 1/2 watt  
100,000 Ohms =5% 1/2  watt 

27,000 Ohms = 10% 1/2 Watt  

4.7 Meg. 1/2  watt  

470,000 Ohms =10% 1/2 watt 

1500 Ohms = 10% 1/2 watt  

100,000 Ohms =10% 1/2  watt 
4700 Ohms =10% 1/2 watt 

470,000 Ohms = 10% 1/2  watt 

100 Ohms 1/2  watt  
330 Ohms =10% 2 watt   

270 Ohms = 10% 2 watt   

22,000 Ohms = 10% 2 watt 

47 Ohms =10% 1/2 Watt 

Resistor-carbon 22,000 Ohms lh watt (part of 
Integrator Unit)  

220 D 508062 Resistor-carbon 8200 Ohms 1/5 watt (part of 
Integrator Unit)  

220.F 508062 Resistor-carbon 8200 Ohms 1/5 watt (Port of 
Integrator Unit)  

223 510777 Resistor-carbon 1.2 Meg. =5% 1/2 watt 
225 510772 Resistor-carbon 2.7 Meg. =5% 1/2  watt 

227 510134 Resistor-carbon 680 Ohms 1/2 watt 

229 510193 Resistor-carbon 2.2 Meg. 1/2  watt 
230 510126 Resistor-carbon 270 Ohms =10% 1/2 watt   

231 510254 Resistor-carbon 10,000 Ohms = 10% 1 watt . 

233,234 510356 Resistor-carbon 12,000 Ohms = 10% 2 watt 
235 510145 Resistor-carbon 3300 Ohms =10% V2 watt  

238   510159 Resistor-carbon 18,000 Ohms =10% 1/2  watt 

244, 245 510124 Resistor-carbon 220 Ohms =10% V2 Watt 

248 510180 Resistor-carbon T: ,000 Ohms =10% 1h watt 
336 510159 Resistor-carbon 18,000 Ohms = 10% 1/2 watt . 

341 510354 Resistor-carbon 10,000 Ohms =10% 2 watt... 
342 510773 Resistor-wire wound 4000 Ohms -±-10% 3 watt 
343 510766 Resistor-carbon 100,000 Ohms = 10% 1/2 watt 

345 510164 Resistor-carbon 33.000 Ohms 1/2 watt 
403 510157 Resistor-carbon 15,000 Ohms =10% V2 watt.... 

404 510167 Resistor-carbon 47,000 Ohms 1/2 watt  
408 510774 Resistor-carbon 160,000 Ohms =5% 1/2 watt  
409 510751 Resistor-carbon 100,000 Ohms =5% 1/2 watt  

411 510139 Resistor-carbon 1500 Ohms =10% 1/2 watt  
418 510154 Resistor-carbon 10,000 Ohms =10% 1/2 watt  
419 510179 Resistor-carbon 220,000 Ohms 1/2  watt  

422,413 510154 Resistor-carbon 10,000 Ohms =10% 1/2  watt 
438 510172 Resistor--carbon 100,000 Ohms =10% 1/2 Watt 
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COILS AND TRANSFORMERS 

12 509378 Transformer-audio take-off  1.50 

20 . .509706 Transformer-TV sound discriminator ( includes 
condensers 20-A and 20-B)  3.00 

40 509376 Transformer-audio output  1.85 

96 . 1 507343 Coil- 1st video I.F. (less slug)  .70 
507357 Slug core for 1st video I.F. coil  .20 

103  507367 Coil-choke   .70 

105   1 507343 Coil-2nd video I.F. ( less slug) .70 
1 507357 Slug core for 2nd video I.F. coil .......... .20 

112 1 507343 Coil-3rd video I.F. ( less slug) .70' 
1 507357 Slug core for 3rd video I.F. coil  .20 

115 507367 Coil-choke   .70, 

121 520620 Coil-peaking Ami 

122 520985 Coil--peaking .65: 

($09603 Coil- 4.5 Mc. trap 'includes slug and condenser 
127 ' 1.20! 1 8   

507357 Slug  for 4.5 Mc trap  .20' 

129 520689 Co 1-peaking   .65 

132 509342 Co:1-peoking  .60 

142 162326 Cnil-focus ' includes cable and plug) . 14.00' 
146 115311 Y.)ke--picture tube deflection includes leads 

and plug) 24.00 

172 I 508967 Coil-Horizontal Hold ( incIL,cies slug and clip) 1.101 
1508963 Slug core for Horizontal Hold coil  .151 

194 521343 Transformer-horizontal sweep 1126..501 

201 521156 Transformer-power . 00 

202 507584 Coil-choke   .28 i 

204 507584 Coil-choke .. .28 
206 507584 Coil-choke  .28 

209 508341 Choke-filter   3.60 
214 507584 Coil-choke    .28 

221 5(38076 Transformer-vertical blocking oscillator   .. 1.90 

520911 Coil-Horizontal Linearity , includes slug and 
236 clip' 1.50 

L521336 Slug core for Horizontal Linearity coil ' - 

347 509375 Transformer-vertical output 4.00 

' 520702 Coil- antenna; chonne =2 (coded "20 1  1.40 
520703 Coil-antenna; channe =3 coded "30",  1.40 
520704 Coil- antenna; channe -=4 coded "40-)  1.40 
520705 Coil-antenna; channe =5 coded ''5Q'   1.40 
520706 Coil-antenna; channe =6 ( coded ' 60')   1.40 

401 520707 Coil•ontenna; channe =7 (coded "70" ,  1.15 
520708 Coil-antenna; channe =8 (coded "80")  1.15 
520709 Coll- antenna; chagne .-.....9 (coded "90")  1.15 
520710 Coil-antenna; channel = 10 ( coded " 100")  1.15 
520711 Coil- antenna; channel = 11 ( coded " 110E" [  1.15 
520712 Coil-antenna; channel = 12 (coded " 12Q-  1.15 
520713 Coil-antenna; channel ± 13 (coded " 130 1 1.15 

406 520701 

520722 
520723 
520724 
520725 
520726 
520727 
520728 
520729 
520730 
520731 
520732 
520733 
507986 

424 520714 
426 520915 

427  520734 

L 509062 
434 520518 
436 520520 

Coil-cothode coupling   .15 

Coil-R.F. and and; channe =2 (coded "2Q   1.85 
Coil-R.F. and osc; channe =3 ( coded "30-   1.85 
Coil-R.F. and osc; channe .`.,1•4 (coded "4Q 1.85 
Coil-R.F. and osc; channe .=, 5 (coded "5Q 1.85 
Coil-R.F. and osc; channe ±. 6 ( coded "6Q   1.85 
Coil- RE. and osc; channe =7 (coded "7Q   1.70 
Coil-R.F. and osc; channe =8 (coded "80",   1.70 
Coil-R.F. and ose; channel m.-9 (coded "9Q")  1.70 
Coil-R.F. and osc; channel 2=10 (coded " 100")  1.70 
Coil - R.F. and osc; channe! 2=11 (coded " 11Q")  1.70 
Coil- RE. and osc; channel = 12 ( coded "1201  1.70 
Coil- RE. and osc; channel = 13 (coded " 1301.. 1.70 
Slug for osc coil; auxiliary fine tuning adj. . .05 
Coil-choke .15 
Coil-choke  .45 
Coil-converter plate I.F. ( includes slug and 
clip) .75 

Slug core for converter plate coil .12 
Coil-choke  .10 
Coil-choke 

CONTROLS 

.10 

27-A,B,C 520292 Volun.. and Contrast control ( includes OFF-ON 

switch` 
A-Volume control; 1 Meg. 1.k watt k.  3.50 
B -Contrast control; 750 Ohms 2 watt 
C-Off-On switch 

138 509893 Brightness potentiometer ( 100,000 Ohms'   1.00 

172 508967 Horizontal Hold coil ( includes slug and clip)  1.10 
508963 Slug core for Horizontal Hold coil  .15 

180 520127 Horizontal Drive trimmer condenser (25-280 
Mmfd.)   .50 

224-A,B 508893 Height and Vertical Hold potentiometers 
A-Vertical Hold control; 1 Meg. t,, watt 
B-Height control; 2.5 Meg. 1/4 watt 

232-A,B 509302 Vertical Linearity and Focus potentiometers 
A-Vertical Linearity control; 5,000 Ohms 
1/2 watt 
B-Focus control; 10,000 Ohms = 10°/0 
4 watt 

Horizontal Linearity coil includes slug and clip 1.50 
Slug core for Horizontal Linearity coil 

335 520746 Tone potentiometer (500,000 Ohms)   1.00 
340-A,B 520745 Power Booster potentiometer 

A-30,000 Ohms ) 2 watt 1 
B-30,000 Ohms 1 2 Watt I 

417 Fine Tuning condenser (3-5 Mmfd)   

236 gpn,1, 

413 

OTHER ELECTRICAL PARTS 

1.75 

3.75 

2.30 

41 508174 Speaker-P.M. Dynamic '6 x 9" 8.40 

116 509386 Crystal detector .   2.00 

141 508603 Ion trop   1.00 

(521381 Fuse for horizontal sweep circuit; 1/2  Amp. 250 
volt ( used when letter "C" is included in 

193 series designatioo at rear of choisi'e  
508063 Fuse for horizontal sweep circuit; 1/4 IIKmp. 250 

volt ,used when letter "C" is not included 
in series designation at rear of chassis' . 

218 118921 TV Channel Lite ( Mazda 47 6-8 V. 150 Ma.)  

220-A to 
G 508062 Integrator Coupling Unit 

A-Condenser-ceramic .01 Mfd. 450 volt 
B-Resistor-carbon 22,000 Ohms 1,5 watt 
C-Condenser-cerarnic 2000 Mmfd. 450 volt 
D-Resistor-carbon 8200 Ohms 1/5 watt 1.40 
E-Condenser-ceromic 5000 Mmfd. 450 volt 
F -Resistor-carbon 8200 Ohms Vs watt 
0-Condenser-ceramic 5000 Mmfd. 450 volt 

240 509517 Fuse; 1 Amp.; 250 volt 

326-A,B 520563 Switch, " PHONO-TELEV." 
400 520939 Antenna-built in 1.10 

.25 

30 

.15 

.25 

*-This part is not supphed as a Service replacement item. 
ALL PRICES ON THIS PARTS LIST ARE SUBJECT TO CHANGE WITHOUT NOTICE 

©John F. Rider 



C-2I C-20 

OSC.8 
CONV. 

L-8 

CD C - 15 
V-
6BKI7 R.F.AMP. 

6807 OR 6BZ7 
(REPLACE WITH 
ORIGINAL TYPE) 

CONV. 
SEC. 

VIDA F. AMP. 

121 VID.I F. 

V-6 
68A6 

VID.I.F AMP. 

7-4 

2VID.I F. 

V-7 
6086 

3 el VID.I.FAMP. 

HORIZ.A.F.C. 
PHASE DET. 

RATIO DEI., 
A.GC DELAY DIODE, 
8 In AUDIO AMP. 

RATIO DEI. 

RATIO DEI. 
DRIVER 

2 n. SOUND 1.F. 

L-I9 

HORIZ. 
OSC. 

V- I9 
6SN7 
CT 

HORIZ.OSC. 

V- 17 
6SN7-
CI 

I2AU7 

1s7 SYNC. CLIPPER 
NOISE CANCEL. 

AMR 

VID.AMP. 8 
In SOUND I. F. AMP. 

L-10 

L-15 
4.5 M.CY:-."' 
TRAP 

V - 10 
6W6-
CT 

2".L.R VIDEO 
AMP. 

In SOUND 
I. F. 

PHONO NOISE 
SW ITCH CANCELLATION 

REAR 

©John I. Rider 

FRONT 

2IKP4-A, 
2IFP4-A, 

OR 
2ILP4 

V- II 
KINESCOPE 

AUDIO 
OUTPUT 

V- I4 
.6V6 -

GT 

KEYED A.G.C. V-21 6AX4 DAMPER 

VERT. OUTPUT AMP. 

VERT 
OSCILLATOR 

POWER 
RECTIFIER 

POWER 
RECTIFIER 

LINE 
FUSE 

R- I98 L-20 C-196 0 L-26 R-188 R-I86 

o M-5 0 
C) 

HORIZ. HORIZ. HORIZ HORIZ. VERT. VERT. 
FREO DRIVE LIN. SIZE SIZE LIN. 

CONTROL 

TUBE VOLTAGE CHART 

1. Measurements are made at 117 V. line using vacuum tube voltmeter. All voltages are D.C. and are 
positive with respect to chassis ground except where noted. 

2. Contrast control set at minimum, brightness control set at minimum, antenna disconnected. 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

AC 

V-5 6BA6 1st VID. IF.  -2.4 0 0 6.3 140 110 .9 

AC 

V-7 6CB6 3rd VID. I.F. 1.4 0 6.3 120 115 

AC 

V-8 6CB6 4th VID. I.F  1.2 0 6.3 110 110 

V-9 6U8 1st VID. AMP. & 1st AC 
AUDIO I.F. AMP. 100 0 110 6.3 0 110 1.4 0 - 1 

TP AC 

V-10 6W6 VIDEO AMP. 300 120 o 510 6.3 14 

V-16 6AU6 KEYED AGC   

V-17 6SN7 PHASE INVERTER 

AC AC 
100 - 23 6.3 6.3 31 -5.6 

105 120 120 120 320 120 

AC 
110 10 10 100 13 6.3 

AC 

V-25 6AL5 PHASE DETECTOR o 0 0 6.3 9 0 - 10 

V-29 6C4 VERT. OSC. 

V-18 654 VERT. AMP. 

V-19 6SN7 HORIZ. OSC. 

V-20 61306 HORIZ. AMP. 

V-22 1B3GT H.V. RECTIFIER 

NC AC 
105 0 0 6.3 105 - 24 

AC 
24 6.3 450 

AC 

-13.5 210 11.5 1. 270 11.5 6.3 

AC 
460 6.3 NC 465 - 27.5 TP 6.3 8.5 

AC AC 

NC NC 540 NC 320 0 6.3 6.3 

AC 

V-12 6AU6 AUDIO DRIVER -1 0 0 6.3 100 100 

V-13 678 

AC 

RATIO DETECTOR -13 -22 - 14 6.3 

AC 

V-14 6V6 AUDIO OUTPUT 0 0 240 270 0 NC 6.3 1.3 

V-23 & 
V-24 5U4 L.V. RECTIFIER 

DEFL. SOCKET 

AC AC 5 VAC 
NC 5 VAC TP 300 NC 300 NC 340 

PIN 1 PIN 2 PIN 10 PIN 11 PIN 12 
AC AC 
6.3 o 510 115 6.3 

o 320 440 TP 450 450 

TUNER Blue lead-Plate RF 240 Volts NOTE - NC = No connection. 

TUNER Red Lead-E-1- to Cony. 120 Volts TP = Tie Point. 

Typical AGC voltage developed across C-160 vs. second detector voltage at Pin 9 of V-9, 61.18. 

Strong local signal 18 V AGC 1.5 Second detector voltage. 

Medium signal ( slight snow) 6 V AGC 1.3 Second detector voltage. 

Weak signal 3 V AGC 1. Second detector voltage. 

MODELS 521CDM, CM, CO, C5D, TM. TO, 521 Series 



MODELS 521 Series 

Apply ADC bias of approximately -3 V to AGC line ( across C-160). Maintain the output level of the 
sweep generator such that the detector output is 2 volts peak to peak. 

NOTE: USE A NON METALLIC ALIGN;NG TOOL AND LIGHT PRESSURE ON ALL SLUGS. 

1 
Qua 3ruple 
Alignment 

2 
Sound 
Traps 

Sicnal Generator 

Connection 

Oscilloscope or VTVM 

Connection Adjustments and Notes 

Output of sweep 
generator to grid of 

1st IF tube, pin 1 of 
6BA6 thru 100 

MMF isolating 
capacitor. 

Input of scope to grid of 
video amplifier, pin 9 of 
V-9, 6U8 thru 47K ohm 
isolating resistor. 

1. Adjust the bottom slug of T-3, 
1st IF Transformer for low in-
termediate frequency. (23.7 
mc. approx). 

2. Adjust the bottom slug of T-4, 
2nd IF Transformer for low fre-
quency. (23.0 mc. approx). 

3. Adjust the bottom slug of T-5, 

3rd IF transformer for high fre-
quency. ( 26.0 mc. approx). 

4. Adjust the bottom slug of T-6, 
4th IF transformer for high in-

termediate frequency. ( 25.3 
mc. approx). 

5. Maintaining the above relative 
frequency positions of the In-
dividual stages, adjust the slugs 
to produce a curve as shown 
with the 22.7 mc. and 26.4 mc. 
markers at 70% response. See 
Fig. 1. 

26.4 22.7 

2.7:9 2.9 

FIG. 1 

Same as Step $ 1 
Using 21.9 mc. 
marker. 

Some as Step e 1. 1. Adjust the top slug of T-4 for 

minimum response at 21.9 mc. 
2. Adjust the top slug of T-3 for 

curve shown in Fig. 2. 

FIG. 2 

3 
Adjacent 
Sound 
Trap 

Some as Step e 
using 27.9 mc. 
marker. 

Same as Step $ 1. 1. Adjust the top slug of T-5 for 
minimum response at 27.9 mc. 

2. Repeat Step $ 1 ( Quadruple 
alignment) to reproduce the 
curve as shown in Fig. 1. 

FIG. 3 

4 
Double-
Tuned 

Stag• 
Alignment 

Couple the output of 
the sweep generator 

into the converter 
plate by means of 
th• split tube shield. 

Same as Step el. 1. Adjust L-8 on tuner assembly 
and T-2 for curve as shown in 
Fig. 4 for maximum gain, main-
taining the 22.7 mc. and 26.4 

mc. markers at 50% response. 

FIG. 4 

5 
Sound IF 
Alignment 

Connect an unmodu-
lated 4.5 mc. signal 
to the grid of the 
1st sound IF amp. 
pin 2 of V-9, 6U8. 

Connect 2-100K resistors 
in series from plate of 

ratio detector pin 2 of 
V-13, 6T8 to ground. 
Connect VTVM from junc-
tion of the 2-100K re-
sistors to ground. 

1. Adjust L-10, T-7, and bottom 
slug of T-8 for maximum re-
sponse. 

6 
Rollo 
Detector 

Balance 

Some as Step e5. Reconnect the VTVM from 

the junction of the 2-
100K resistors ( see 5 
above) to the junction 
of C-134 and R-131. 

1. Adjust the secondary ( top 
slug) of T-8 for zero volts be-
tween the positive and nega-
tive excursions. 

GENERAL ASSEMBLY 

DESCRIPTION 

521 TM 
S-C 

Part No. 

521 TO 
S-C 

Part No. 

521 CM 
5-C 

Part No. 

521 CO 
S-C 

Part No. 

521 CDM 
S-C 

Part No. 

521 CSD 
S-C 

Part No. 

BACK PANEL ASSEMBLY 

BRACKET - SPEAKER MTG. 

BRACKET - SPEAKER STIFFENER 

CABINET 

CHASSIS ASSEMBLY 

CLAMP - SPEAKER 

CLAMP - LENS 

DECAL   

Door Set   

ESCUTCHEON - TV CHANNEL 

GLIDER - FEET   

HINGE - RM. DOOR   

HINGE - L.H. DOOR 

KNOB - INNER   

KNOB- OUTER   

KNOB- TV CHANNEL INDICATOR 

KNOB- TV FINE TUNING  

LENS   

MASK   

LOCKWASHER - CHASSIS MTG.   

NUT - SPEAKER MTG.   

NUT - T - LENS CLAMP   

SCREW - CHASSIS MTG. ( SMALL) 

SCREW - CHASSIS MTG. ( LARGE) 

SCREW- TV ESCUTCHEON MTG. 

SCREW - LENS CLAMP 

SCREW - SAFETY BACK   

SCREW - e 8 x 32 - ALLEN HEAD   

SCREEN - CHASSIS SHELF   

SPEAKER ASSEMBLY   

SPEAKER ONLY   

SPEAKER GRILLE - METAL   

101211 101211 

105372 105372 

105377 

108278 

112153 

113071 

113090 

121075 

101211 101211 

105377 

108291 108279 

112153 112153 

113071 

113100 

121075 

112153 

113090 113100 

121075 121075 

142197 142199 142197 142199 

81849 

134183 

134184 

134181 

134182 

138037 

121072 

163147 

163113 

163151 

203549 

520146 

163202 

521076 

530220 

130194 

155207 

155187 

81849 

134194 

134192 

134188 

134190 

138037 

121074 

163147 

163113 

163151 

203549 

520146 

163205 

521076 

530220 

130194 

155207 

155187 

81849 

134183 

134184 

134181 

134182 

138037 

121072 

163147 

163182 

163113 

163151 

203549 

520146 

163202 

521076 

530220 

130194 

155283 

155284 

81849 

134194 

134192 

134188 

134190 

138037 

121074 

163147 

163182 

163113 

163151 

203549 

520146 

163205 

521076 

530220 

130194 

155283 

155284 

101211 101211 

108280 See Tabla I 

112153 112153 

121075 

81837 

142197 

81849 

132186 

132187 

134183 

134184 

134181 

134182 

138037 

121072 

163147 

163182 

163151 

203549 

520146 

521076 

530220 

130194 

155283 

155284 

130198 

121075 

See Tabla I 

See Table II 

81849 

132083-Upper 
132091-Lower 

132084-Upper 
132092-Lower 

See Table II 

See Table II 

See Table 11 

See Table II 

138037 

See Table I 

163147 

163182 

163151 

203549 

520146 

521076 

530220 

130194 

155283 

155284 

Table I 

CABINET DOORS MASK 

C5M 108281 81835 121072 

C50 108282 81836 121074 

C5D 108283 121073 

C5G 108284 121073 

C5I 108285 121073 

CSR 108286 121073 

Table II 

KNOBS BROWN YELLOW BLACK 

INNER 134183 134194 134193 

OUTER 134184 134192 134191 

TV CHANNEL INDICATOR 134181 134188 

134190 

134187 

134189 TV FINE TUNING 134182 

ESCUTCHEON- TV CHANNEL 142197 142199 142198 

N
O
S
1
1
1
V
D
-
0
2
1
3
8
W
O
U
I
S
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CAPACITORS 
Circuit S-C 
Symbol Part No. Capacity 

C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
C-16 
C-17 
C-21 
C-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
C-50 
C-51 
C-53 
C-54 
C-60 
C-61 
C-62 
C-63 
C-71 
C-72 
C-81 
C-82 
C-91 
C-92 
C-93 
C-94 
C-95 
C-100 
C-101 

C-103 
C-105 
C-110 
C-112 
C-113 
C- I20 
C-121 
C-131 
C-132 
C-133 
C-134 
C-135 
C-136 
C-137 
C-140 
C-141 
C-150 
C-151 
C-152 
C-153 
C- I60 
C-162 
C-170 
C-171 
C-172 
C-173 
C-180 
C-181 
C-182 
C-183 
C-184 
C-190 
C-192 
C-193 
C-194 
C-195 
C-196 
C-198 
C-199 
C-201 
C-203 
C-210 
C-211 
C-212 
C-213 
C-214 
C-216 
C-217 
C-218 
C-219 
,C-220 
C-221 
C-235 
C-236 
C-237 

110207 
110718 

111095 
111094 

171225 3 MMF 
171213 3-9 MMF 
171226 800 MMF 
171227 .001 MF 
171228 47 MMF 

171212 .5-3 MMF 
171218 800 MMF 
171218 800 MMF 
171212 .5-3 MMF 
171230 47 MME 
171231 5 MMF 
171232 10 MMF 

171233 .001 MMF 
171234 6.8 MMF 
171235 .005 MF 
171218 800 MMF 
171218 800 MMF 
110439 2.2 MMF 
110685 2 x . 004 MF 
110586 .005 MF 
110586 .005 MF 
110439 2.2 MMF 
110685 2 x . 004 MF 
110586 .005 MF 
110586 .005 MF 
110685 2 x . 004 MF 

110586 .005 MF 
110685 2 x . 004 MF 

110586 .005 MF 
110598 5 MMF 
110586 .005 MF 
110598 5 MMF 

110586 .005 MF 
110598 5 MMF 
110724 . 1 MF 
111082 500 MF 
110459 68 MMF 
110672 .01 MF 
110724 . 1 MF 
110724 . 1 MF 
110743 . 1 MF 
110486 33 MMF 
110672 .01 MF 
110213 750 MMF 
111047 5 MF 
110672 .01 MF 
110715 .0033 MF 
1105.86 .005 MF 
110586 .005 MF 
110716 .0047 MF 
110737 .01 MF 
110737 .01 MF 
110596 82 MMF 
110722 .047 MF 
110724 . 1 MF 
110722 .047 MF 
110675 2 MF 
110586 .005 MF 
110737 .01 MF 
110712 .001 MF 
110712 .001 MF 
110716 .0047 MF 
110740 .033 MF 
110745 . 22 MF 
110743 . 1 MF 
111012 50 MF 
110743 .1 MF 

110309 3900 MMF 
110722 .047 MF 
110262 390 MMF 
110737 .01 MF 
110262 390 MMF 
110043 70-470 MMF 
110263 470 MMF 
110250 33 MMF 
111093 5 MF 
110741 .047 MF 
110723 .068 MF 
110722 .047 MF 
110721 .033 MF 
110562 .001 MF 
110819 56 MMF 
110724 .1 MF 

110286 56 MMF 
110454 330 MMF 
110572 .047 MF 
110680 500 MMF 

220 MMF 
.01 MF 
40-40 MF 
40- 20- 10- In sz. Cnn Elec. 

Type Voltage 

Ceramic 

Ceramic 
Ceramic 
Ceramic 

Ceramic 
Ceramic 

Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 

Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Semi 
Tub. Elec. 
Ceramic 
Ceramic 
Semi 
Semi 
Semi 
Ceramic 
Ceramic 
Mica 
Tub. Elec. 
Ceramic 
Semi 
Ceramic 
Ceramic 
Semi 
Semi 
Semi 
Ceramic 
Semi 
Semi 
Semi 
Paper 
Ceramic 
Semi 
Semi 
Semi 
Semi 
Semi 
Semi 
Semi 
Tub. Elec. 
Semi 
Mica 

Semi 
Mica 
Semi 
Mica 
Mica 
Mico 
Mica 
Tub. Elec. 
Semi 
Semi 
Semi 
Semi 
Molded 
Ceramic 
Semi 
Mico 
Ceramic 
Molded 
Ceramic 
Mica 

Semi 
Can flac. 

Trimmer 

Trimmer 

Trimmer 

500 
450 
450 
450 
500 
450 
450 
450 
450 
450 
450 
450 
350 
450 
350 
450 
350 
400 
12 

500 
450 
400 
400 
600 
400 
450 
300 
50 

450 
400 
450 
450 
400 
600 
600 
500 
400 
400 
400 
50 

450 
600 
400 
400 
400 
600 
600 
600 
50 

600 
500 
400 
500 
600 
500 

Trimmer 
500 
500 
50 

600 
400 
400 
400 
1000 
7 kv 
400 
1500 
350 
1000 
20 kv 
500 
400 
450 
450 

C-238 
C-239 
C-240 
C-241 

Circuit 
Symbol 

R-1 
R-6 
R-10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-20 
R-21 
R-22 
R-23 
R-24 
R-50 
R-51 
R-52 
R-53 
R-54 
R-60 
R-61 
R-62 
R-70 
R-71 
R-80 
R-81 
R-82 
R-90 
R-92 
R-93 
R-94 
R-100 
R-101 
R-104 
R-105 
R-106 
R-107 
R-110 
R-112 
R-113 

R-115 
R-121 
R-122 
R-130 
R-131 
R-132 
R- 134-A 
R-1 34-B 
R-135 
R-140 
R-141 
R-142 
R-150 
R-151 
R-152 
R-153 
R- I55 
R-158 
R-159 

R-160 149109 22K ohms 
R-161 28176 39K ohms 

R-162 149111 47K ohms 
R-163 149119 1 Megohm 1/2  
R-165 149109 22K ohms 1/2  

R-166 149122 3.3 Megohms Y2 

R-170 28162 2200 ohms lk 

R-171 28158 1000 ohms 
R-172 149121 2.2 Megohms 
R-173 28162 2200 ohms 
R- 174 149385 100K ohms 1/2  

R-175 149385 100K ohms 1/2  
R- 176 149117 470K ohms 1/2  
R-177 149111 47K ohms y, 

R-179 149114 150K ohms 
R-180 28166 4700 ohms 
R-181 28194 1.8 Megohms 

R-182 149121 2.2 Megohms 
R-183 149136 470 ohms 
R-184 28190 82GK ohms 1/2  W 
R-185 149107 10K ohms 1/2  W 
R-186 145079 5K ohms Pot. 

Vertical- Linearity 

R-187 145146 1 Megohm- Pot. 

111089 
111089 
110568 
110568 

20 MF 
20 MF 
.01 MF 
.01 MF 

RESISTORS 

Tub. Elec. 
Tub. Elec. 
Molded 
Molded 

S-C 
Part No. Resistance Watt 

149080 
149331 
28172 

149111 
171236 
149385 
28160 
149385 
28170 
149115 
28170 
28172 
149107 
28165 
28144 

149101 
149097 
149097 
28165 

28144 
149097 
28171 
149096 
28173 
28149 
149097 
149096 
28159 
149095 
28160 
28162 
149097 
149097 
149117 
28144 
149411 
28184 
149119 
145140 

149107 
149142 
149108 
149097 

28173 
149111 
145148 

149125 
149117 
149117 
149170 
149119 
149121 
28173 
28180 
149110 
149121 
28173 

4700 ohms 2 W 20% 
8000 ohms 10 W 10 °4 
15K ohms ih w 1014 

47K ohms 1/2  W 20% 
160K ohms 1/4  Vr 10% 

100K ohms 1/2  W 10% 
1500 ohms y2 w 10% 
100K ohms 1/2 w 10% 
10K ohms y2 w 10% 
220K ohms ih w 20% 

10K ohms 1/2  W 10% 

15K ohms 1/2  W 10% 
10K ohms 1/2 W 20% 
3900 ohms V. W 10% 
68 ohms ih w 10% 

1000 ohms 1/2  W 2014 

220 ohms 1/2  W 20% 
220 ohms 1/2  W 20% 
3900 ohms 1/2  W 10% 
68 ohms 1/2  W 10% 
220 ohms 1/2  W 20% 
12K ohms th w 10% 
150 ohms th w 20% 
18K ohms 1/2 w 10% 
180 ohms th w 10% 
220 ohms ih w 20% 
150 ohms y2 w 20% 

1200 ohms 1/2  W 10% 
100 ohms th w 20% 
1500 ohms ih w 10% 

2200 ohms 1/2  W 10% 

220 ohms 1/2  W 20% 
220 ohms 1/2  W 20% 
470K ohms 1/2  W 20% 
68 ohms y2 w 10% 

2000 ohms 7 W 10% 
270K ohms ih w 10% 

1 Megohm 1/2 W 20% 
100K-1000 ohms Pot. 
Contrast Brightness Control 
10K ohms 1/2 W 20% 
4700 ohms I W 20% 

15K ohms Y2 W 20% 
220 ohms th w 20% 
18K ohms ih w 10% 
47K ohms 1/2  W 20% 
500K ohms Pot. 
On 
10 Megohms 
470K ohms 
470K ohms 
270 ohms 
1 Megohm 
2.2 Megohms 
18K ohms 
82K ohms 
33K ohms 
2.2 Megohms 
18K ohms 

1/2 
y2 

1/2 
1/2 

y2 

'/2 

50K ohms 
Horizontal and 
Vertical Hold 

lh 

1/2 

1/2 

1/2 
1/2 

1 W 

n% 
20% 
20% 

10% 
20% 
20% 
10% 
10% 
20% 

20% 
10% 

20% 
10% 

20% 
20% 
20'in 
20% 
10 17, 
10% 

10 't. 
10% 
10% 

20% 
20%. 
20 17s 
10% 
10% 
20% 
20% 

10% 
20% 

300 
300 
1000 
1000 

R-188 145100 6 Megohms Pot. 
Vertical Size 

R-189 149078 2200 ohms 2 W 
R-190 149078 2200 ohms 2 W 

R-191 149118 680K ohms th w 
R-192 149184 5600 ohms 1 W 

Tal. R-193 28180 82K ohms 1/2  W 
R-194 149387 1500 ohms 1/2  W 
R-195 28182 180K ohms 1/2  W 
R-196 28162 2200 ohms 1/2  W 

R-197 28167 5600 ohms 1/2  W 
R-198 145132 10K ohms Pot. 

Horizontal Drive 
R-199 149123 4.7 Megohms Y2 W 

R-200 145147 500K ohms Pot. 
Noise Cancel. 

R-201 28144 68 ohms 1/2  W 
R-202 149070 100 ohms 2 W 
R-203 33912 15K ohms 5 W 

R-205 149095 100 ohms 1/2  W 
R-206 28182 180K ohms 1/2  W 
R-210 28161 1800 ohms th w 

R-211 28155 560 ohms 1/2  W 
R- 2I2 28155 560 ohms 1/2  W 
R-213 149101 1000 ohms 1/2  W 
R-215 149160 27 ohms 1 W 
R-220 149419 3.3 ohms th w 

R-231 149420 1250 ohms 5 W 
R-236 149425 3000 ohms 20 W 
R-237 149428 75 ohms 10 W 
R-238 28184 270K ohms y, vi 
R-239 28184 270K ohms 1/2  W 
R-240 149113 100K ohms IJ2 W 

CHASSIS ASSEMBLY 

Description 

Base - Chassis 

Bracket - Chassis Mounting Foot 
Bracket - TV Tuner Shaft 
Bracket - Horizontal Size Coil Mounting 

Bracket - High Voltage Shield Support 
Bracket - Deflection Yoke Housing 

Clamp - Tube - 5U4G 

Clamp- Electrolytic Capacitor 
Clamp - H. V. Cage Cover 

Connector - Anode 
Cover - H. V. Cage 
Fuse Holder - Line Fuse 
Grommet - 3/8" x 17/64" 
Insulation - Polyethelene - 7" x 3" 
Insulation - 183 Socket Assy. Mounting 

Nut -- e 8-32 Steel 
Nut - Palnut e 6-32 
Nut - Palnut e 3/8-32 

Nut - Wing Nut 
Phonojack 

Receptacle - AC 
Rivet -.088" x 1/4 " 
Rivet - .125" x 9/64" 
Rivet - . 125" x 7/32" 

Rivet -. 125" x 5/32" 
Screw - e 6 x 1/4" Self Tapping 
Screw - e 8 x 1/4" Self Tapping 

Sems Unit - e 6-32 x 1/4" 
Seins Unit - e 8-32 x " 
Shield - Tube - V-5, V-6, V-7, V-8, V-12 

Shield - Tube - V-9 
Shield Assembly - H.V. Cage, R. H. 
Shield Assembly - H.V. Cage - sow, Chossis 

Description 

Socket - Tube - V-10, V-17, V-19, V-18, V-14, 

V-23, V-24, V-21 
Socket - Speaker 
Socket - Tube - V-13, V-15 
Socket - Tube - V-5, V-6, V-7, V-8, V-12 

Socket - Tube - V-12, V-25 

Socket - Tube - V-9 
Socket Assembly - Tube - V-22 
Socket Assembly - Kinescope 

Spring - Kinescope-Ground 
Spring Assembly - 2nd Anode Lead 

Switch - Phono 
Terminal - Ground Lug 

Terminal Board - 1 lug 
Terminal Board-2 lug-mounting-2 lug 

Terminal Board-2 lug-ground 

Terminal Board-1 lug-ground-- 1 lug 

Terminal Board-2 lug--gr000d-5 lug 

Terminal Board-1 lug-ground-3 lug 
20% Terminal Board-ground-2 lug-ground-4 lug 

20% Terminal Board-3 lug-ground-3 lug 
20% Terminal Board Assembly-Component mounting 
10% Terminal Plate-V-5, V-6, V-7, V-8, v-12 
10% Socket Mounting 

Tuning Unit 

10% Socket Terminal Plate-V-9, V-15, V-13--
10% Socket Mounting 

10 1/0 Washer - 1/7". 15/64" 

Washer - e8 Screw 
Washer - Lock - e 8 Screw 
Centering Device 

Beam Bender 
Support 
Insulation 
Fastening Unir 

20% 

10% 
20% 
10% 

20% 
10% 
10% 
10% 
10% 
20% 
10% 

20% 
10% 
10% 
10% 
10% 
10% 
20% 

S-C 
Part No. 

104068 

105391 
105335 

105352 
105356 

105395 
113045 
113046 

113050 

165036 
119046 
128008 

131012 

133103 
133109 
525152 
163156 

163160 

163175 
34421 

165008 
530003 
530034 

530044 

530036 
530103 
530105 

35744 
35746 

151126 

151139 
151144 
151145 

S- C 
Port No. 

152014 
152033 

152056 
152095 

152099 

152103 
152111 
152120 

156043 

156060 
158037 
22436 

160033 
160044 

160084 

160'097 

160059 

160097 
160081 
160094 
160082 

142157 

164020 

142158 
22938 

525542 

526045 
114117 

114645 
133119 
133120 

163197 

Circuit S-C 
Symbol Part No. Description TUBES 

V-1 162160 61307 RF Amplifier 
V-2 162118 6J6 VHF Converter 
V-5 162012 6BA6 1st Video I.F. Amp. 
V-6 162012 6BA6 2nd Video I.F. Amp. 
V-7 162092 6C86 3rd Video I.F. Amp. 
V-8 162092 6CB6 4th Video I.F. Amp. 
V-9 162171 6U8 1st Video Amp. & 1st Audio I.F. Amp. 
V-10 162101 6W6-GT Video Amplifier 
V-11 162169 21FP4A Kinescope 
V-12 162032 6AU6 Ratio Detector Driver 
V-13 162077 6T8 Ratio Detector 
V-14 162136 6V6-GT Audio Output 
V-15 162042 12AU7 1st Sync Clipper and Noise Amp. 
V-16 162032 6AU6 Keyed AGC 
V-17 162018 6SN7 Phase Inverter & 2nd Sync Clipper 
V-18 162173 6S4 Vert. Output Amp. 
V- I9 1,52018 65N7 Horiz. Osc. 
V-20 162174 6606 Horiz. Amplifier 
V-21 162161 6AX4 Damper 
V-22 162029 183 H.V. Rectifier 
V-23 162107 5U4-G Rectifier ( L.V.) 
V-24 162107 5U4-G Rectifier ( L.V.) 
V-25 162022 6A1.5 Phase Detector 
V-29 162030 6C4 Vertical Osc. 

Circuit S-C 
Symbol Part No. Description 

L-4 
L-5 
L-6 
L-7 
L-8 
L-9 
L-10 
L-14 
L-15 
L-16 
L-19 
L-20 
L-21 
L-22 
L-25 
L-26 
L-27 

171223 
171224 
171220 
171237 
171221 
114741 
114400 
114657 
114415 
161030 
114069 
114084 

114693 
114640 
114745 
114083 
114637 

Mixer Plate Choke 
Cathode Choke 
Filament Choke 
Filament Choke 

I.F. Coil Assembly 
Deflection Yoke 
1st Sound I.F. 
Peaking Coil 

4.5 Mc. Trap Coil 
Filler Choke 
Horiz. Osc. Coil 

Horiz. Linearity Coil 
Choke 2.2 UH 
Peaking Coil 
Peaking Coil 
Horizontal Size Coil 
Peakine Coil 

Circuit S-C 
Symbol Part No. Description 

COILS 

1RANSFORMERS 
T-2 114119 Cony. Sec. I.F. Transformer 
T-3 114397 1st Video I.F. 
T-4 114397 2nd Video I.E. 
T-5 114406 3rd Video I.F. 
T-6 114407 4th Video I.F. 
T-7 114401 2nd Audio I.F. Transformer 
T-8 114375 Ratio Detector 
T-9 161042 Horiz. Output 
T-10 161255 Vertical Output 
T-11 161254 Vertical Blocking 

T-12 161256 Audio Output Transformer CM & CDM 
t 161259 Audio Output Transformer TX 

T-13 161443 Power Transformer 
T-15 171402-483 VHF & UHF Ant. & Osc. Transformers 

Note: Last two digit of part number 
indicate the channe' nimber of strio. 

Circuit S-C 

Symbol Part No. Description MISCELLANEOUS 

M-1 

M-2 
M-3 
M-5 
M-6 

128200 
128000 

158037 
1280L/7 
162157 

Circuit Network 
Fuse 1/4 Amp. 

Slide Switch 
Fuse 5 Amps. 

1N64 Crystal Diode 
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MODELS 521 Series 

MODELS 521 SERIES RECEIVERS - Service Notes 
Corrections. 

1. The Tube Voltage Chart in the 521 Series Service Notes in-
correctly lists the screen voltage at pin 4 of the 6806 Horizontal 

Amplifier tube as 465 volts. This should be corrected to read 
165 volts. 

2. Resistor R-50, 5600 ohm, 1/2  watt, is listed in the parts list 

as S.C. No. 28165. The parts list should be corrected to read 

R-50, S.C. No. 28167, 5600 ohms, 1/2  watt, 10%. 

MODELS 521 SERIES RECEIVERS - Vertical Output 
Transformer. 

A few vertical output transformers ( S.C. e 161255) used in the 

production of the 521 series receivers had the center tap and B 

Lead colors reversed. Normally the B Lead is red and the 

center tap lead is green. 
MODELS 521 SERIES RECEIVERS - Power Trans-

former Change. 
All 521 series chassis date-coded 10-534 or later, have the S.C. 

g 161442 power transformer. All earlier date-coded 521 chassis 

used the S.C. e 161443 power transformer. Both transformers are 
virtually the some except that the e 161443 transformer delivers 
slightly higher secondary voltage. 
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MODELS 521 SERIES RECEIVERS - Vertical Packing. 
The following circuit revisions may be made in the 521 Series 

Receivers to correct vertical packing at the top of the raster: 

1. Replace resistor R-180, 4700 ohm, 1/2 watt, with a 6800 ohm 

Y2 watt resistor ( S.C. e 28168). 
2. Replace resistor R-181, 1.8 meg., 1/2  watt, with a 1 meg, 1/2  

watt resistor ( S.C. e 28191). 
3. Replace capacitor C-180, .033 MF, 600 volts, with a .047 MF, 

600 volt capacitor ( S.C. 110741). 
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Service Controls: At Rear of Chassis 

Number of Operating Controls (Located on right side of cabinet): 

FUNCTi OW SWITCH 

COARSE TUNING F/NE 
DIAL INDICATOR 

,7/AL INDICATOR 

Dial Type: Calibrated Coarse Tuning Knob. 

Antenna: Built-in Stromberg Carlson Telatenna. 
Provision also available to employ present Channel 2-13 antenna for UHF 
reception or, if necessary, a separate UHF antenna. 

Voltage Rating: 117 Volts, 60 Cycles, 20 Watts. 

Tuning Range: Continuous tuning covering all proposed UHF Channels 14-83 (470 mc. 
to 890 mc. ) 

Number of Tubes: 2 tubes plus 1 selenium power rectifier and 1 germanium crystal 
mixer. 

Tubes and Functions: 

Tube Function 

1 - 6AF4 
1 - 6BQ7 
1 - 1N72 Crystal 
1 - Selenium Rectifier 

UHF Local Oscillator 
Lo-Noise Cascode Pre-Amplifier 
UHF Mixer 
Power Rectifier 

TV 
N Pur 

TV 
ANT. 

CHANNEL U H F Tv RIC. 
3 OR 6 ANT. 110 v, A.C. 

a 

&ViLT-IN 
TELAT ENNA 

LIN E= 
CORD 

JUMPER FOR CONNECTING 
TV ANT. TO Cl/1F ANT INPVT 

The UHF tuner is housed in a sturdy wood cabinet. This cabinet is covered with a 
rich gold embossed simulated leather. 

Padded mounting feet are used to prevent the UHF tuner from marring any polished 
cabinet top. 

CIRCUITS: 

A. The converter uses a double-superheterodyne circuit employing Channel 5 or 
C Channel 6 of an existing television receiver as the first IF. Instant selection 

of either 5 or 6 is provided by a simple slide switch in the rear of the converter. 

B. All proposed UHF channels can be received. (Channel 14-83, 470 mc. -890mc. ) 

C. Low-noise 1N72 crystal is used as a UHF mixer. 

D. Very low-noise cascode IF pre-amplifier used in converter to provide excellent 
fringe area reception. 

E. Three possible UHF antenna combinations are provided for varying reception 
conditions: 

(1) Built-in Telatenna for strong signal areas. 
(2) Built-in facilities for using present Channel 2-13 antenna for 
medium signal areas. 
(3) Facilities for using separate high-gain UHF antenna for fringe 
area reception. 

F. AC power supply using power transformer eliminates the possibilities of short 
circuits, hum, and shock hazard between converter and television receiver. 
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MODEL UHF-1 Converter 

G. Easy customer installation. 

H. Jewel-box cabinet styling harmonizes with all receivers. 

I. Function switch on converter turns on television receiver and selects Channel 

2-13 or Channel 14-83. 

J. Pilot light which also acts as channel inarker. 

K. After the initial warm-up period has passed, the user can switch from VHF to 
UHF at will and at no time encounter any delay in operation. 

The cabinet is styled in green leatherette and proportioned to harmonize with 
the television receiver. The outside cabinet dimensions are approximately 8" wide, 
4" high and 6" deep. The unit weighs 5 1/2 pounds and has a power consumption of 
about 10 watts. Channel indicator, vernier tuning knob and function switch are all 
located on the right side of the unit. 

GENERAL 

The converter is designed for connection between the antenna lead-in and the 
television receiver. Receiver power is obtained from a socket in the rear of the 
converter chassis which in turn is plugged directly into the AC line. A single three-
position function switch provides the following combinations: 

1. Off - Both converter and television receiver. 
2. VHF - AC power to television receiver on, VHF antenna directily connected 

to television input. Converter heaters on. 
3. UHF - AC power to both units and choice of separate UHF antenna, VHF 

antenna or built-in cabinet antenna depending upon signal conditions. 

The converter can be operated by tuning the receiver to either of two channels 
(#5 or 6) which is not occupied by a local station. This choice is made during in-
stallation by a switch in the rear of the converter chassis, which shifts the first IF 
tuning 6 mc. The bandwidth of the UHF pre-selector circuits is 12 mc., allowing 
this shift without loss of tracking. Selection of this IF is a compromise providing 
a mean between the extremes of the high noise factor in the high channels and the un-
desirable spurious responses of the very low frequency channels. The rapid attenua-
tion with increasing distance of UHF signals which might cause spurious interference 
appears to make it practical to use a lower IF than would otherwise be possible. 

RF PRE-SELECTION AND MIXER CIRCUITS 

In both the antenna and mixer circuits, the tuning elements are inductively 
padded in order to secure the proper tuning range. This is accomplished by extend-
ing both conductors of the antenna section and one of the conductors of the mixer 
section about 7/8" external to thetuning unit. The balanced 300 ohm antenna is 
coupled into the extended section of the tuning unit with the aid of an ungrounded loop. 

A combination of high-side capacitive and inductive coupling is used between 
the antenna and mixer tuned circuits in order to provide a bandwidth of 12 mc. 
throughout the UHF band. 

The 1N72 crystal mixer is coupled capacitively to the mixer tuned circuit, and 
an RF choke provides a D. C. return path for this circuit. 

Grounding of the low frequency ends of the antenna and mixer lines and the 
grounding of the rotor of the antenna section eliminate spurious suckouts within the 
band. 

LOCAL OSCILLATOR 

The oscillator design utilized a miniaturized version of the 6F4. A series 
trimmer condenser effectively sets the low frequency end of the tuning range, and a 
series trimmer inductance consisting of the grid and plate leads control the total 
range and the high frequency limit. This adjustment consists of varying the separ-
ation between these leads. "Holes" in the frequency range are avoided by using re-
sistors rather than chokes in the plate and grid return circuits and by using dissimi-
lar chokes in the cathode and ungrounded heater leads. A special UHF low-capacity 
tube socket is used to prevent bypassing the tuned circuit by the grid-plate socket 
capacity. 

Tube "warm-up" drift, although somewhat a function of individual tubes, is 
nearly complete within one minute after application of plate voltage, with heaters 
previously warmed up. This initialadrift is minimized by using the lowest plate 
power which will give reliable performance. 

Complete shielding of the oscillator tube, circuit, and tuner section together 
with low oscillator plate voltage reduces oscillator radiation. 

CASCODE PRE-AMPLIFIER 

The conversion loss of the crystal mixer is overcome by the addition of allow 
noise amplifier. A "cascode" circuit using a 6BQ7 tube was selected because of its 
inherently good noise factor. This circuit consists of a neutralized grounded cathode 
input section followed by a grounded grid stage. 

Both the input grid and the interstage circuit of the cascode are adjusted to havé 
bandwidths of about 12 mc., i.e. , to include both Channels #5 and 6. The plate of the 
output triode, however, is adjusted for a 6 mc. bandwidth and a switch is provided on 
the rear of the chassis to select the desired channel. 

Economy is achieved by the use of a simple slide switch as a channel selector 
which varies the value of capacity in series with the plus B end of the plate tuning coil. 

Balanced output is used in order to eliminate interference pickup on the lead 
coupling the converter to the VHF receiver. 

POWER SUPPLY 

Since most television receivers have no provision for supplying power to an ex-
ternal converter, this converter is self-powered. Both chassis height limitations and 
power economy dictated the use of a selenium rectifier in preference to a vacuum tube, 
but a power transformer is used to eliminate hum interference between converter and 
television receiver. 

©John F. Rider 



AC power for the television receiver can be secured from the rear of the chassis, 
and a switch on the converter energizes both units and selects either VHF or UHF 
reception. 

The heaters of the converter tubes remain on for both types of reception with a 
plus B switch being provided in the ground return of the power transformer secondary. 
Switching in this manner allows instantaneous change from VHF to UHF and also re-
moves the voltage from the converter filter condensers during VHF operation. 

ANTENNA SELECTION 

Input terminals for both VHF and UHF antennas are provided on the rear of the 
chassis. When receiving signals on Channels #2 to 13, the VHF antenna is directly 
connected to the television receiver input. For reception on Channels #14 to 84, a 
separate UHF antenna may be used, or if signal conditions allow, either the VHF 
antenna or a built-in cabinet antenna may be selected. 
CAPACITORS NOTES: 

Symbol 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 

No, Part No. 

110052 
110686 
110439 
110440 
110052 
110812 
110812 
111100 
171158 
110486 
110813 
110599 
171158 
110455 
171158 

110440 
110686 
110686 
110686 
110686 
110437 

RESISTORS 

R1 
R2 
R3 
R4 
R5 
R6 
R8 

149102 
149101 
28178 

149027 
149173 
28155 
28146 

Description 

.5-3mmf, trimmer 
1. Ommf 500V, ceramic 
2.2mmf 500V, ceramic 
3.3mmf 550V 
.5-3mmf, trimmer 
1000mmf, feed-thru 
1000mmf, feed-thru 
100-100mf, electrolytic 
1000mmf 500V, ceramic 
33mmf 400V, ceramic 
5.6mmf, special 
1000mmf, 350V, ceramic 
1000mmf, 500V, ceramic 
470mmf 350V 
1000mmf 500V, ceramic 
See detail on 112141 
Detail No. 6 on 112141 
Detail No. 7 on 112141 
3.3mmf 500V, ceramic 
1. Ommf 500V, ceramic 
1. Ommf 500V, ceramic 
1. Ommf 500V, ceramic 
1. Ommf 500V, ceramic 
. 68mmf 500V, ceramic 

1500S2 1/2w 
1000S2 1/2w 
56KS2 10% 1/2w 
Part of L-7 220n 1/2w 
22st 10% 2w 
56on 1w 10% 
560S2 10% 1/2w 
loon 10% 1/2w 

Chassis assembly 112141 
Tube voltage chart S-98039 
General assembly 100326 
Mfg. J spec. 2067 

1. C-18 to be altered in length when adjusting 
capacity in circuit. 

2. L-1 formed from detail 10 shown on 112141. 
Adjust loop for circuit inductance. 

3. L-2 formed from detail 9 shown on 112141. 
Adjust loop for circuit inductance. 

4. L-13 formed from long ribbon lead of C-11. 
Adjust loop for circuit inductance. 

COILS 

L1 
L2 
L3 
L4 
L5 
L6 
L7 
L8 
L9 
L10 
L11 
L12 
L13 

114733 
114736 
114731 
114729 
114734 
114729 
114115 
114114 
114735 
114691 

See detail 10 on 112141 
See detail 9 on 112141 
Coil assem. (R. F. ) 
Ant. coupling coil 
R. F. filament choke 
R. F. filament choke 
R. F. coil assem. 
R. F. choke 
Cascode output 
Cascode input 
Neutralizing coil 
Choke 2.2 µ h 
Ribbon lead of C11 

MISCELLANEOUS 

M1 
M2 
M3 
M4 
M5 
M6 
M7 

164018 
162164 
158040 
162158 
29956 
158047 
161432 

Tuning unit 
1N72 crystal diode 
Slide switch 
Selenium rect. 
Pilot lamp 
Range switch 
Power transformer 

CABINET UHF ANTENNA 

UHF 

ANTENNA 

VHF 

ANTENNA 

• C-2, 

U 

M-7 
POWER 

TRANSFORMER 

117 V AC 

80 '.1 

M-I TUNING UNIT 7 - 

-  
IC- 20 

IMMF MF 

C-22 
•(I LOAF • 

.5- 3 

-1   

>IMF 

1C-23 
I MMF 

C-16 

c-2 
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GENERAL DESCRIPTION 

All models described in this bulletin are direct 
viewing television receivers reproducing the 
picture on a 21 inch black faced, electromag-
netically deflected, cylindrical picture tube. 

Chassis 1-508-1 and 1-510-1 provide reception 
of the twelve commercial VHF television chan-
nels, 2 through 13 inclusive. In these chassis 
provisions are made for the simple addition 
of a UHF tuner, thus permitting reception of 
channels 14 through 83 of the UHF band. 
Cabinet versions, including these chassis, show 
a single alphabetical suffix after the body num-
ber. (For example: 176M.) 

Chassis 1-508-2 and 1-510-2 include the UHF 
tuner and thus provide reception of VHF chan-
nels 2 through 13 and UHF channels 14 through 
83 inclusive. Cabinet versions including these 
chassis, show a double alphabetical suffix 
after the body number. (For example: 176MU. ) 

Frequency Range 

Television 
Channels 2 to 6 ( all chassis) 
Channels 7 to 13 (all chassis) 
Channels 14 to 83 
(chassis 1-508-2,1-510-2) 
Picture IF Carrier 
Sound IF Carrier 4.5 Mc. 

Standard Broadcast (AM  
IF Carrier 
(Models 178B, 178BU, 178M, 

Frequency Modulation (FM)  
IF Carrier 
(Models 178B, 178BU, 178M, 

Power Supply  

Combination models incorporating these chas-
sis also include a 1-603-1 radio chassis which 
provides reception of standard and frequency 
modulation broadcast bands and a 1-312-3 
three speed automatic record changer. 

Representative cabinet styling of the receivers 
is illustrated in the photographs. Models not 
shown in the illustrations differ from those 
shown only in cabinet finish. HaloLight is 
featured exclusively on models incorporating 
the 1-508-1 and 1-508-2 chassis. 

NOTE: For convenience in servicing, separate 
schematics are furnished with their respective 
Repair Parts List and Wave Forms appearing 
on the reverse side. 

SPECIFICATIONS 

54 to 88 Mc. 
174 to 216 Mc 
470 to 890 Mc. 

45.75 Mc. 
and 41.25 Mc. 

540 to 1600 Kc. 
455 Kc. 

118MU) 

88 to 108 Mc. 
10.7 Mc. 

178MU) 

105 to 128 Volts, 60 Cycle AC 

Power Consumption in Watts  
1208,120M, 126B, 126L, 126M 
120BU, 126LU, 120MU, 126BU, 
126MU 
172K, 172M, 175B, 175L, 175M, 
176B, 176L, 176M, 177B, 177M 

Symbol 

V1 
V2 
V3 

Function 

R. F. Amplifier 
Oscillator-Mixer 
1st Video IF Amplifier 

235 Watts 

240 Watts 

255 Watts 

Power Consumption (Cont.) 

172KU, 172MU, 175BU, 17SLU, 
175MU, 176BU, 176LU, 176MU, 
177BU, 177MU 
178B, 178BU, 178M, 178MU 

Loudspeaker 
120B, 120BU, 120M, 120MU, 
1758, 175BU, 175L, 175LU, 
175M, 175MU 
126B, 126813, 126L, 126LU, 
126M, 126MU 
172K, 172KU, 172M, 172MU, 
176B, 176BU, 176L, 176LU, 
176M, 176MU, 177B, 177BU, 
177M, 177MU 
178B, 178BU, 178M, 178MU 

260 Watts 
350 Watts 

6-1/2" P. M. 

8" P. M. 

10" P. M. 
12" P. M. 

Antenna Input Impedance 

These receivers have an antenna input im-
pedance of 300 ohms and are shipped to the 
customer with the built-in antenna connected. 
This must be disconnected if it is desired to 
attach an external antenna. 

SYLVANIA TUBE COMPLEMENT 
(includes rectifiers and picture tube) 

Çhassis 1-508-1 & 1-508-2  

Type V4 
Vs 

6BK7 V6 
616 

6CB6 V7 

2nd Video IF Amplifier 
3rd Video IF Amplifier 
4th Video IF Amplifier 
Video Detector 
Video Amplifier 

6CB6 
6C B6 
6CB6 

D440 Crystal 
12BY7 

3 
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CHASSIS 1-508-1, -2,1-510-1, -2 

Symbol 

(Tube Complement Cont. ) 

V8 Sound IF Amplifier 
V9 Sound IF Limiter 
V10 Ratio Detector 
V11 1st Audio Amplifier & Tuner 

AGC Clamp 
Audio Output 
AGC Amplifier 
Sync Separator & AGC Rect. 

V12 
V13 
V14 

V15 Sync Amplifier & Clipper 
V16 Vertical Oscillator 
V17 Vertical Output 
V18 Horizontal Discriminator 
V19 Horizontal Control 
V20 Horizontal Oscillator & 

Discharge 
V21 Horizontal Regulator 
V22 Horizontal Output 
V23 Damper 

V24 H. V. Rectifier 
V25 H. V. Rectifier 
V26 L. V. Rectifier 
V27 L. V. Rectifier 
V28 Picture Tube 

UHF Oscillator ( 1-508-2 
UHF Oscillator Doubler 

(1-508-2 only) 
UHF Mixer ( 1-508-2 only) N82 Crystal 

6AU6 
6AU6 
6AL5 
6AV6 

6V6GT 
6AU6 
12AX7 

12AU7 
6C4 

6AH4GT 
6AL5 
6CB6 

12AU7 

Function 

V1 R. F. Amplifier 
V2 Oscillator-Mixer 
V3 1st Video IF Amplifier 
V4 2nd Video IF Amplifier 
V5 3rd Video IF Amplifier 
V6 4th Video IF Amplifier 

Video Detector 
V7 Video Amplifier 
V8 Sound IF Amplifier 
V9 Sound Ratio Detector 
V10 1st Audio Amplifier 
V11 Audio Output 

40A1 
6BQ6GT 

6V3 

1B3GT 
1B3GT 
5U4G 
5U4G 

21EP4A 
only) 616 
1N82 Crystal 

6BC 5 
6X8 

6CB6 
6CB6 
6CB6 
6CB6 

D440 Crystal 
12BY7 
6AU6 
6AL5 
6AV6 
6Y6G 

V35 RF Amplifier - FM 
V36 Oscillator-Mixer 
V37 1st IF Amplifier - AM, FM 
V38 2nd IF Amplifier - FM 

Chassis 510-1 & 510-2 

Type V12 Sync Separator & Amplifier 
V13 Vertical Oscillator 
V14 Vertical Output 
V15 Horizontal Phase Detector 
V16 Horizontal Oscillator 
V17 Horizontal Output 
V18 Horizontal Regulator 
V19 Damper 
V20 High Voltage Rectifier 
V21 High Voltage Rectifier 
V22 Low Voltage Rectifier 
V23 Picture Tube 

UHF Oscillator ( 1-510-2 only) 6AF4 
UHF Mixer ( 1-É10-2 only) 6AN4 

UHF 

VI3- 6AU6 

A GC AMP 

B+ 
125V 

V26 - 6U46 

L v RECT 

UHF TUNER ON CHASSIS 1-508-2 

IN82 
OSC 

DOUBLER 

4 5 MC SOUND 
TAKE- OFF 

TRAP 

ANT 

6J6 
UHF 

OSCILLATOR 

UHF 

PRESELECTOR 

VIO - 64L5 

RATIO DE? 

V5- 6CB6 V6-6CB6 
3 112 VIDEO 4 TO viDEO 
1.F AMP 1.F AMP 

VII - %AVG 
1ST A F AMP 
AGC CLAMP 

0440 • 
VIDEO 

DETECTOR 

M12 -6M66T 
A F 

OUTPUT 

V7-I2BY7 
VIDEO 
AMP 

VI5-12AU7 vERTicAL V16-6C4 V17-6AH4GT 
SYNC AMP INTEGRATOR VERTICAL VERTICAL 

CLIPPER PLATE OSCILLATOR OUTPUT 

1 
SPEAKER 

V15- 6AL5 V19- 6C86 V20-2 I2AU7 V20- 'J2 I2AU7 V22-6B06GT V23 - 6V3 
NOR HOR. HOR. HOR. HOR. 
DISCR • CONTROL OSCILLATOR DISCHARGE OUTPUT DAMPER 

V27- 5U4G 

L V RECT 

8+ 
 .330v 

V2I - 4 0A1 

HOP REG 

V28- 2IEP4A 
PICTURE TUBE 

ANODE 

V24 - 193GT 

H V RECT 

V25- I B3GT 

H V RECT 

FIGURE 1 - BLOCK DIAGRAM FOR 1-508-1 AND 1-508-2 TV CHASSIS 

Chassis 1-603-1 

6AU6 V39 FM Discriminator 
6BE6 V40 AM Detector, AVC & AF 
6BA6 V41 Audio Output 
6AU6 V42 Rectifier 

12AU7 
6C4 

6AH4GT 
6AL5 

6SN7GT 
6BQ6GT 

40A1 
6V3 

1B3GT 
1B3GT 
5U4G 

21EP4A 

6AL5 
6AT6 

6W6GT 
7Z4 

CAUTION NOTICE 
THE HIGH VOLTAGE LEAD TO THE PICTURE TUBE HAS A POTENTIAL 

OF 17,000 VOLTS. PRECAUTIONS SHOULD BE OBSERVED WHEN 
THE CHASSIS IS REMOVED FROM THE CABINET FOR SERVICE 

PURPOSES. 

DO NOT OPERATE THE RECEIVER WITH THE H V COVER REMOVED. 

ALWAYS USE SAFETY GOGGLES AND GLOVES IF IT IS NECESSARY 

TO REMOVE THE PICTURE TUBE. 
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CIRCUIT DESCRIPTION 

The Sylvania television receiver chassis 1-508-1 
and 1-508-2 operate with twenty-three and 
twenty-four tubes, respectively. In addition, 
there are two high voltage rectifiers, two low 
voltage rectifiers, one germanium diode and 
one picture tube on each chassis. Television 
chassis 1-510-1 and 1-510-2 operate with 
nineteen and twenty-one tubes, respectively. 
On these chassis, two high voltage rectifiers, 
one low voltage rectifier, one germanium diode 
and one picture tube are included. The opera-
ting controls on the front panel of the televi-
sion receiver on all models are the Volume 
and Tone controls, with the 1-508-1 and 1-508-2 
chassis featuring a Brightness control and the 
1-510-1 and 1-510-2 a Contrast control on the 
front panel also. On models with HaloLight*, 
the control for this is also incorporated on 
the front panel. The remaining controls which 
are seldom adjusted are located on the rear of 
the chassis. 

Combination•models include an AM-FM radio 
which operates with seven tubes plus one rec-
tifier. The AM-FM radio controls are ON-
OFF-Volume, Tone, AM-FM radio tuning and 
function switch, all located on the front panel. 

All models include a broad-band VHF built-in 
antenna. In addition, a di-fan type UHF an-
tenna is built-in for all 1-508-2 and 1-510-2 
models. Combination models also include 
built-in AM and FM antennas. These anten-
nas will provide satisfactory reception in most 
strong signal locations. 

For convenience in tracing circuits, Figure 1 
shows a block diagram of chassis 1-508-1 and 
1-508-2, and Figure 2 shows a block diagram 
of chassis 1-510-1 and 1-510-2. The antennas 
are connected to the inputs of the UHF and the 
VHF tuners. The VHF tuner selects the de-
sired television channel by switch tuning and 
a fine tuning control. The output of the VHF 
tuner is at intermediate frequency and of suf-
ficient bandwidth to pass both picture and sound 
carriers of the desired channel. When the 
UHF tuner is in operation, the oscillator in 
the VHF tuner becomes inoperative and the 
output of the UHF tuner, which is also at 
intermediate frequency, is fed through the 
R. F. and bandpass stages of the VHF tuner. 

On the 1-508-2 and 1-510-2 chassis, the UHF 
tuners, while differing physically, function es-
sentially the same. The desired UHF channel 
is preselected by continuous tuning. The 

incoming signal is combined with a local os-
cillator signal. A crystal in the 1-508-2 and 
a triode in the 1-510-2 function as mixers. 

*Sylvania Trade Mark 

VI2 I2AU7 

SYNC SEP 

r-
UHF TUNER ON 

V3-6CB6 
IS.! VIDEO 
F AMP 

VI2- I, I2AU7 

SYNC AMP 

VI5- GALS 
HOP PHASE 
DETECTOR 

B+ 

+310V 

CHASSIS I- 510- 2 
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OSCILLATOR 
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259 VIDEO 3 IL4 VIDEO 
F AMP 1.F AMP 

VERTICAL 

INTEGRATOR 
PLATE 
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HOR 

OSCILLATOR 

V13- 6C4 
VERTICAL 

OSCILLATOR 

V10- 6AV6 VII- 6 Y6 G 

A F AMP OUTPUT 
A F 

4-125V. 

At. VIDEO VIDEO VIDEO 
V6-6CB6 0440 V7-12BY 7 

IF Amp DETECTOR AMP 

V14-6AH4GT 
VERTICAL 
OUTPUT 

VI 9 - 6V3 

DAMPER 

• 

FIGURE 2 - BLOCK DIAGRAM FOR 1-510-1 AND 1-510-2 TV CHASSIS 

1 SPEAKER 

Yee 

ANODE 

V23 -2IEP4A 
PICTURE TUBE 

V20- I B3GT V2I - I B3GT 

H V RECT H V PECT 

The output of each tuner is fed to the VHF 
tuner on the respective chassis. 

The output of the VHF tuner is applied to the 
Video IF Amplifier consisting of 4 stagger-

tuned stages. The adjacent channel carriers 
and co-sound carrier are attenuated by this 
IF Amplifier. 

The amplified signal at the output of the Video 
IF Amplifier is fed to a crystal diode functioning 
as the Video Detector. 

The video signal out of the Video Detector is 
amplified by a single stage and applied to 
the Picture Tube. 

On the 1-510-1 and 1-510-2, an automatic gain 
control voltage is obtained from the Video 
Detector load resistor and applied to the RF 
and IF Amplifiers. 

On the 1-508-1 and 1-508-2, automatic gain 
control is obtained from the AGC Rectifier, 
amplified by the AGC Amplifier and applied to 
the R. F. and IF Amplifiers. The Tuner AGC 
Clamp prevents the tuner AGC line from going 
positive under weak signal conditions. 

The sync pulses are separated from the video 
signal, amplified, and clipped and then fed to 
the Horizontal Discriminator and Vertical 
Integrator Plate on the 1-508-1 and 1-508-2. 
On the 1-510-1 and 1-510-2 chassis, the sync 
pulses are separated from the video signal, 
amplified and fed to the Horizontal Phase 
Detector and Vertical Integrator Plate. The 
vertical sync information from the Vertical 
Integrator Plate is applied to the Vertical 
Oscillator to keep this oscillator in step with 
the vertical sync pulses from the station. The 
Vertical Oscillator produces a peaked saw-

tooth wave which is applied to the Vertical 
Output stage energizing the vertical deflection 
coils. 

On chassis 1-508-1 and 1-508-2, horizontal 
sync information from the Sync Clipper is 
supplied to the Horizontal Discriminator. A 
voltage from the Horizontal Oscillator is also 
supplied to the Horizontal Discriminator. The 
output of the Horizontal Discriminator is then 
applied to the Horizontal Control tube which 
functions to hold the Horizontal Oscillator in 
synchronism with the incoming horizontal sync 
pulses. 

On the 1-510-1 and 1-510-2 chassis, a pair of 
horizontal sync pulses of opposite polarity 
from the Sync Amplifier are supplied to the 
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CHASSIS 1-508-1, -2,1-510-1, -2 

Horizontal Phase Detector. Also supplied to 
the Horizontal Phase Detector is a saw-tooth 
voltage coupled back from the horizontal out-
put circuit. The Horizontal Phase Detector 
compares the phase of the two pulses with the 
phase of the saw-tooth voltage and produces a 
resultant correction voltage. This correction 
voltage is applied to the Horizontal Oscillator 
and functions to hold its multivibrator circuit 
in synchronism with the incoming transmitted 
signal. 

On the 1-510-2 and 1-510-2, the Horizontal 
Oscillator produces a peaked saw-tooth wave 
which is applied to the Horizontal Output tube. 
Part of the saw- tooth component of this wave 
causes current to flow in the plate circuit of 
the Horizontal Output tube. For the 1-508-1 
and 1-508-2, the Horizontal Oscillator actuates 
the Horizontal Discharge tube through the 
Horizontal Ringing Coil producing a peaked 
saw-tooth wave. Approximately one-half of the 
saw-tooth component of this wave causes current 
to flow in the plate circuit of the Horizontal 
Output tube. On all chassis, this current 
energizes the horizontal deflection coils through 
the horizontal scanning transformer to provide 
the right half of the horizontal scan. During 
the right half of the scan a small current is 
also flowing through the Damper tube. At the 
end of the saw-tooth, the negative pulse com-
ponent acts on the grid of the Horizontal Output 
tube to ,cut off plate current flow. When this 
occurs, the energy in the horizontal deflection 
circuit transfers rapidly from the inductive 
branch of the circuit to the capacitive branch. 

The transfer of energy in the horizontal deflec-
tion circuit results in a voltage peak of ap-
proximately 3,000 volts across the horizontal 
deflection coils. This voltage is stepped up 
to approximately 9,000 volts by the turns ratio 
of the horizontal scanning transformer and is 
fed to the voltage doubling rectifier circuit to 
provide approximately 17,000 volts for the 
Picture Tube H. V. anode. 

The Damper tube does not conduct during the 
high voltage pulse period because of the pol-
arity of the pulse. During this pulse period, 
when the energy transfers from the inductive 
branch of the horizontal deflection circuit to 
the capacitive branch and back again to the 
inductive branch, the electron beam in the 
Picture Tube is moved rapidly from the right 
to the left edge of the raster to accomplish 
retrace. 

At the completion of retrace, energy again 
flows out of the inductive branch of the circuit. 
The Horizontal Output tube is still cut off 
during this time and a high current flows 
through the Damper tube. This current de-
creases to zero in a linear manner, to provide 
the left half of the scan. As the current 
approaches zero, the Horizontal Output tube 
again begins to conduct and the entire cycle 
is repeated. 

The Horizontal Regulator tube protects the 
Horizontal Output tube from excessive plate 
current due to line voltage fluctuations. 

SPECIAL INSTALLATION AND SERVICE INSTRUCTIONS 

Chassis Handling Precaution 

Whenever handling a 1-508-1, 1-508-2, 1-510-1 
or 1-510-2 chassis exercise extreme caution at 
all times. The chassis should be carried by 
means of the handle provided on the rear tube 
mounting bracket and the front center lower 
lip of the picture tube. When carrying a 
chassis in this manner care should be ob-
served that the hands are free of dirt and 
grease to prevent slipping on the smooth sur-
face of the glass. 

Alignment of Picture Tube To Mask 

(All Models) 

Replacement of the chassis after normal ser-
vicing should not necessitate alignment of the 
mask and picture tube. However, if the tube 
support members have been disturbed as in 
the case of tube replacement it will be neces-
sary to observe the following procedure. See 
Figure 3 

1. Locate the tube and its associated mounting 
brackets in their approximate normal 
position, with the front face of the tube 
tilted forward about 3 degrees, then tighten 
the following just enough to permit further 
adjustment in the cabinet. 
a. Mounting stud nuts on tube holddown 

strap. 
b. Nuts on holddown strap rods. 
c. Nut on rear mounting bracket rod. 
d. Wing nuts on yoke. 
e. Screws at base of rear mounting 

bracket, if previously loosened. 

2. Carefully slide chassis in cabinet, replace 
and tighten chassis holddown screws. 

3. Replace all knobs and electrical connec-
tions. If tuner shaft does not center, 
loosen tuner rear bracket wing nuts and 
shift tuner until knobs function freely. 

4. By carefully moving the tube in its moun-
tings align the mask and face of the tube 

so that no space remains between them. 
Complete the tightening of the mounting 
assemblies listed in step one, exercising 
caution when drawing down the holddown 
strap so that equal tension is applied to 
each rod. CAUTION: DURING THE ABOVE 
OPERATIONS CARE SHOULD BE TAKEN 
AT ALL TIMES TO AVOID PUTTING ANY 

STRAIN ON NECK OF THE TUBE. 

5. Correctly position deflection yoke and 
adjust ion trap, pin cushion corrector, 
centering and focus magnets as described. 

UHF Tuner 
The use of the Ultra-High Frequency band for 

television broadcasting necessitates a high de-
gree of precision in the manufacture of suitable 
tuners. This precision manufacture applies 
expecially to component placement, lead lengths, 
lead dress, and component size. Thus, the 
servicing of a UHF tuner results in problems 

not usually encountered in conventional radio 
and television receivers. Also, because of 
the high cost and scarcity of suitable UHF 
test equipment, the alignment of the UHF tuner 
presents unusual problems. Therefore, it is  
recommended that no servicing or alignment  
of a UHF tuner be attempted in the field.  
Sylvania stocks a number of UHF tuners which 
are available to Sylvania set distributors on  
an exchange basis.  

WOOD BLOCK IN CABINET 
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FIGURE 3 - PICTURE TUBE INSTALLATION (ALL CHASSIS) 
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FIGURE 4 - TOP LAYOUT FOR 1-508-1,1-508-2 TV CHASSIS 
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CHASSIS 1-508-1 -2,1-510-1, -2 

BOTTOM VIEW 

Preset Controls Adjustments 

MOR. 
LINEARITY 

BOTTOM VIEW TOP VIEW 

MOR YOKE 

CONNECTOR 
SOCKET 

MOR. SCAN. AND 
H.V. CONNECTOR PLUG 

FIGURE 6 - HIGH VOLTAGE ASSEMBLY 1-508-1, 1-508-2 
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TOP VIEW 

C264 

MOR YOKE 
CONNECTOR 
SOCKET 

MOR. SCAN. AND 
M V. CONNECTOR PLUG 

FIGURE 7 - HIGH VOLTAGE ASSEMBLY 1-510-1,, 1-510-2 

All preset controls except the Horizontal Fre-
quency adjustment 1-510-1,1-510-2, are located 
at the rear of the receiver and are readily 
available without removing the interlock " over. 
However, the Horizontal Frequency adjustment 
(L68) necessitates the removal of this cover 
for adjustment. See top layout for 1-510-1, 
1-510-2 TV chassis on page S for physical 
location. 

AGC ( 1-508-1,1-508-2 only) - See "AGC con-
trol Adjustment". (Page 9. ) 

Horizontal Hold ( 1-508-1,1-508-2 only) - See 
"Check of Horizontal AFC Operation".(Page 16 ) 

Horizontal Hold and Horizontal Frequency 
(1-510-1,1-510-2 only) - With a normal air 
signal rotate the Horizontal Hold control to 
mid-position. Adjust the Horizontal Frequency 
lug ( L68 on top of chassis) until the picture 

locks in. 

Horizontal Drive ( 1-508-1,1-508-2 only) - Turn 
the Horizontal Drive control clockwise as far 
as possible without crowding the center of the 
picture or causing a vertical white line to 
appear. 

Horizontal Drive ( 1-510-1,1-510-2 only) - Turn 
the Horizontal Drive trimmer counterclockwise 
as far as possible without crowding the center 
of the picture or causing a vertical white line 
to appear. 

Picture ( Contrast: 1-508-1,1-508-2) - Adjust to 
obtain best contrast with a good picture or 
test pattern. 

Picture ( Brightness: 1-510-1,1-510-2) - Adjust 

to obtain most pleasing picture. 

Vertical Linearity and Height (All models) - 
Adjust the Height control until the picture fills 
the screen vertically. Adjust the Vertical 
Linearity control until the pattern is sym-
metrical from top to bottom. The Vertical 
Linearity and Height controls are interdependent 
and adjustment of one will necessitate read-
justment of the other. 

Vertical Hold (All models) - Rotate the Vertical 
Hold control until the pattern is slowly moving 
downward. Back off on the control to a point 
just beyond where the picture moves upward 
and locks in. 

Horizontal Size (All models) - Adjust the 
Horizontal Size slug until the picture fills the 
mask horizontally. This adjustment must be 
made with the mask and bezel in place and 
chassis in position in cabinet. 

Horizontal Linearity ( 1-508-1,1-508-2 only) - 
Adjust the Horizontal Linearity control until 
the picture is symmetrical left to right. 

The Horizontal Drive Adjustment of all models 
should be rechecked after adjusting Horizontal 
Size or Linearity controls or both. 

Note: On the 1-508-1 and 1-508-2 models, the 
Horizontal Linearity control and the Pincushion 
Corrector Magnets are interdependent. If the 
Pincushion Corrector Magnets have been moved, 
it is recommended that they be repositioned 
according to instructions under "Adjustment 
of Ion Trap Magnet, Focus Magnet, Centering 
Shutter and Pincushion Corrector Magnets" 
(page 8 ) before proceeding with adjustment 
of Horizontal Linearity control. 
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CHASSIS 1-508-1, -2, 1-510-1, -2 

Adjustment of Ion Trap Magnet, Focus Magnet, Centering Shutter, 

and Pincushion Corrector Magnets 
The Ion Trap Magnet, Focus Magnet, and Cen-
tering Shutter adjustments are interdependent 
so all three must be checked at the same 
time. 

Before making any adjustments, the function 
of each magnet should be noted. 

The Ion Trap Magnet is used to obtain maxi-
mum brilliance of the raster or picture and 
should be adjusted to obtain maximum bril-
liance as described below. 

The Focus Magnet is used to obtain correct 
focus of the picture. 

The Centering Shutter is an integral part of 
the focus magnet assembly. Its function is to 
position the picture, both horizontally and 
vertically. 

Before making any adjustments, check that the 
deflection yoke is positioned so that it is 
pressing against the flare of the picture tube. 
To ensure this, loosen the wing-fasteners lo-
cated at each side of the yoke and push the 
yoke as far forward as it will go. If the pic-
ture is not square with the screen mask, ro-
tate the yoke and then tighten the wing-fasteners. 

Next, check that the Focus Magnet is firmly 
held in position. 

When adjusting the focus of the receiver it is 
to be noted that optimum focus of the picture 
is not necessarily attained when either the 
vertical or horizontal definition is adjusted to 
maximum. Optimum focus is frequently a 
compromise between these two settings. It is 
highly desirable, therefore, that a transmitted 
picture, containing both vertical and horizontal 
lines, be available for correct focusing of the 
receiver. 

Make sure the Ion Trap Magnet is correctly 
adjusted before proceeding with the receiver 
focus adjustment. 

Adjust the Picture control (Contrast) on the 
1-508-1 and 1-508-2 chassis and the Contrast 
control on the 1-510-1 and 1-510-2 chassis to 
approximately 3/4 maximum position. Position 
the Ion Trap Magnet on the picture tube neck 
approximately 1/2" forward of the tube base. 
Set the Brightness control on the 1-508-1 and 
1-508-2 chassis and the Picture control ( Bright-
ness) on the 1-510-1 and 1-510-2 chassis to 
maximum. 

Do not operate receiver longer than necessary 
with brightness at maximum. Rotate and move 
the Ion Trap Magnet backwards and forwards 
on picture tube neck until picture or raster is 
visible on screen. Continue adjustment of 
trap until greatest possible brilliance is ob-
tained. Adjust brightness to less than normal 
and readjust Ion Trap Magnet for maximum 
brilliance. 

The adjustment screw on the Focus Magnet 
should now be turned to obtain a picture which 
is focused - this preliminary adjustment will 
not be necessary if the picture is already in 
focus. 

If the picture is not centered on the screen, 
properly position it by adjustment of the Cen-
tering Shutter, and with brightness at a low 
level, check to see that no corner cutting 
exists. 

Adjust contrast and brightness controls to ob-
tain a normal picture and then adjust Ion Trap 
Magnet to obtain the highest possible brilliance 
level. The focus should now be adjusted to 
obtain the best horizontal and vertical foctis, 
as previously mentioned. 

Note: 
(a) In some cases optimum adjustment of the 

Ion Trap Magnet may be obtained with the 
magnet located on either side of the diagonal 
slot in the picture tube electrode assembly; 
it is permissible for the magnet to be 
located either between the slot and the 
tube base or over the slot. Do not locate 
magnet between slot and Focus Magnet. 

(b) Optimum adjustment of the Ion Trap Mag-
net may be obtained irrespective of which 
way around it is placed on the picture tube 
neck. It should be noted, however, that 
in some cases one way around will result 
in a better focus characteristic than the 
other. 

(c) Some receivers may have the facility to 
allow the Focus Magnet to be rotated. 
On such receivers a better focus charac-
teristic may be obtained by rotating the 
Focus Magnet to a different angular pos-
ition and again adjusting the Focus screw. 
This will require a check of the centering 
shutter to make sure that there is no 
corner cutting with the picture properly 
centered on the screen. Recheck the Ion 
Trap Magnet as previously mentioned with 
brightness and contrast adjustments set for 

a normal picture. Carefully adjust the 
focus for the best possible compromise 
between horizontal and vertical focus. 
Since these adjustments are interdependent, 
recheck all three until the best possible 
picture is obtained. 

The Pincushion Corrector Magnets eliminate 
curvature of the edges of the raster. Move 
the Centering Shaft on the Focus Magnet so 
that one edge of the raster is approximately 

ADJUSTMENT 

1/2" from the edge of the picture tube screen. 
Adjust the Pincushion Corrector Magnet on 
the corresponding side of the picture tube 
until the edge of the raster is a straight ver-
tical line. Repeat this procedure for the other 
edge, using the magnet on the opposite side 
of the picture tube. Move the picture up and 
then down the screen to check the top and 
bottom edges. The Pincushion Corrector Mag-
nets should be adjusted for the best overall 
compromise. 

OF HORIZONTAL AFC CIRCUIT 
(1-508-1 , 1-508-2) 

Check of Operation 

The operation of the AFC circuit should be 
checked as follows: 

A. Tune the receiver to a channel on which 
no signal is received and return to the 
original channel. The picture should 
immediately fall into synchronization. 

B. Switch off the power to the receiver for 
about five minutes and then switch back 
on. Picture should immediately fall into 
synchronization. 

C. Check for correct phasing of Horizontal 
AFC Circuit by noting that there is ap-
proximately 1/4" of blanking visible on 
the right hand edge of the picture. It will 
be necessary to turn the Picture (Contrast) 
control towards minimum and readjust the 
Brightness Control to see the blanking. 

NOTE: Before making check "C" above, 
be sure the Horizontal Drive control is 
correctly adjusted. Refer to " Preset 
Controls Adjustments," page 6. If the 
receiver passes the above checks, no ad-
justments to the Horizontal AFC Circuit 
need be made. 

If the receiver cannot pass checks "A," 
"B," or "C" the adjustment of the Hori-
zontal Hold control as noted under " Hor-
izontal Hold Adjustment" should be made. 

Horizontal Hold Adjustment 

A. Tune in a station and adjust the Channel 
Selector for best picture quality. Adjust 
the Picture Contrast and Brightness con-
trols for normal picture. 

B. Remove V18 - 6AL5 - Horizontal Dis-
criminator tube. 

C. Turn the Horizontal Hold control until 
the picture moves back and forth across 

the screen with blanking bar vertical. 

D. Replace the Horizontal Discriminator tube 
and repeat A, B, and C under "Check of 
Operation" above. 

E. If receiver still will not pass these checks, 
it will be necessary to proceed with 
"Phase Adjustment". 

Phase Adjustment 
A. Turn the core in Ringing Coil - L69 - all 

the way out ( counterclockwise). Short out 
the 4,700 ohm horizontal charge circuit 
peaking resistor - R264. 

With the horizontal size coil set for ap-
proximately the correct picture width, 
and with the horizontal linearity coil ad-
justed for best linearity, rotate the Hori-
zontal Drive control fully counterclock-
wise. Slowly turn the drive control clock-
wise until crowding is visible in the center 
of the picture. Now carefully turn the 
control back ( counterclockwise) just enough 
to remove the crowding or vertical lines 
in the picture or pattern. 

NOTE: Do not operate the receiver with 
the Horizontal Drive control maladjusted. 

B. Remove the Horizontal Discriminator tube 
V18 - 6AL5 from its socket. 

C. Carefully turn the horizontal hold (fre-
quency adjustment) screw top of Horizontal 
Discriminator Transformer - T62 until 
the picture moves back and forth across 
the screen with the blanking bar vertical. 

D. Replace the 6AL5 in its socket. 

E. Adjust the phase adjustment screw bot-
tom of Horizontal Discriminator Trans-
former - T62 until approximately 1/4" of 
"blanking" is visible on the right-hand 
edge of the picture. In order to see the 
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"blanking" it will be necessary to readjust 
the Brightness Control and turn the Picture 
(Contrast) control towards minimum. 

F. Check the " free- running" of the horizontal 
oscillator as described under paragraphs 
"B," "C," and "D," and, if necessary, 
readjust the frequency adjustment screw 
on top of Horizontal Discriminator Trans-
former - T62. 

G. Make a final check of the phasing as de-
scribed in paragraph "E" above. It is 
important that both the "free- running" 
and the phasing are correct. 

H. Remove the short from across the 4,700 
ohm resistor R264 and readjust the Hori-
zontal Drive control as described in " A". 
Turn the core in the Horizontal Ringing 
Coil - L69 - clockwise until approximately 
1/4" of " blanking" is again visible on the 
right-hand edge of the picture. 

I. Before the horizontal synchronization cir-
cuit is adjusted to the final position, it 
will be necessary to check the operation 
as follows: 

Slowly turn the oscillator frequency ad-
justment screw (top of transformer T62) 
in either direction until the picture sud-
denly falls out of synchronization as in-
dicated by the presence of a number of 

diagonal bars. Slowly turn the adjustment 
screw so as to decrease the number of 
bars and note the total number of bars 
visible just before the picture again falls 
into synchronization. The last number of 
bars visible must not be less than three, 
or more than six. The two half-bars at 
the top and bottom of the screen are coun-
ted as only one bar. In order to get an 
accurate indication of the minimum number 
of bars obtainable, the adjustment screw 
must be turned very slowly and carefully 
once the number of bars has been re-
duced to six or seven. Turn the adjust-
ment screw in the opposite direction un-
til the picture suddenly falls out of syn-
chronization in the opposite direction and 
repeat the foregoing procedure. Again, 
not less than three or more than six bars 
must be visible just before the picture 
falls into synchronization. 

J. After checking the operation as in "I," it 
is necessary to repeat the procedure de-
scribed in paragraphs " B," "C," and "D." 

K. Remove the signal by tuning to a "free" 
channel, then retuning to the original chan-
nel. The picture should immediately fall 
into synchronization. 

L. Switch off the power to the receiver for 
about five minutes and then switch re-
ceiver on and check that the picture pulls 
into synchronization. 

AGC CONTROL ADJUSTMENT 
The AGC control should be readjusted accord-
ing to the following procedure each time the 
receiver is connected to a different antenna 
installation. 

1. Connect a good antenna installation to the 
receiver. 

2. Set Picture (Contrast) control to approx-
imately 7/8 of maximum position. 

3. Tune receiver to the strongest station. 
available in area. 

4. Turn AGC control fully clockwise so that 
picture is "blacked" out. 

5. Retard control to a point where the picture 
reappears and does not tear or fall out of 
synchronization as the fine tuning control 
is rocked through the picture. 

6. If, when the AGC control is finally ad-

justed, the picture has too much contrast, 
reduce the contrast with the Picture (con-
trast) control. DO NOT use the AGC 
control as a contrast control. 

7. Turn Volume control to normal level. 
Intercarrier buzz should be negligible as 
the Fine Tuning control is rocked near 
the correct tuning point. (Note: Inter-
carrier buzz is merely a reference for 
correct adjustment of the AGC control 
and only a slight touch up should be neces-
sary. If much adjustment is required to 
remove intercarrier buzz, the sound section 
is maladjusted and requires realignment.) 

Note: The intent of the AGC control adjust-
ment is to ensure proper AGC voltage consistent 
with correct synchronizing action and negligible 
intercarrier buzz. This condition ensures the 
best possible synchronization under interference 
conditions, and also the greatest amount of 
picture contrast. 

TEST EQUIPMENT REQUIREMENTS 

1. RF Sweep Generator or Generators with 
frequency range from 4-220 Mc. having 
sweep width adjustable from 50 Kc. to 
10 Mc. with an output of at least 0.1 volt, 
a marker system, either built-in or ex-
ternal type and flat within + 1 Db. 

2. Signal Generator or Generators with a 
frequency range from 4-222 Mc. and an 
adjustable output of at least 0.1 volt. 

3. Sylvania Cathode Ray Oscilloscope type 

400 or equivalent capable of passing a 
60 cycle square wave. 

4. Sylvania Polymeter type 221 or equivalent 
Vacuum Tube Voltmeter. 

5. Sylvania High Voltage Probe Adapter type 
225 or equivalent with 0-30 KV DC range. 

6. Sylvania Tube Tester type 220 or equivalent 
capable of testing shorts with proper vol-
tages and performance under dynamic 
conditions. 

ALIGNMENT PROCEDURE 

Should any chassis under service require re-
alignment, carry out the alignment procedure 
in the following listed order. 

PREALIGNMENT INSTRUCTIONS - READ 
CAREFULLY BEFORE ATTEMPTING ALIGN-
MENT. 

1. Lay chassis on side for under chassis 
adjustments. 

2. Ground all test equipment unless otherwise 
stated. 

3. When constructing detector circuit, keep 
leads short. 

4. Use proper insulated alignment tools for 
powdered iron cores with hex holes or 
slots and metallic screw drivers for those 
cores adjusted by brass screws. The 
sound interstage transformer T51 (chassis 
1-508-1 and 1-508-2) may have either hex 
holes in the cores and thus be adjustable 
from either top or bottom, or slots which 
necessitate adjustment of the primary from 
the bottom of the chassis and the secondary 
from the top of the chassis. 

5. Before attempting alignment, allow the 
receiver approximately fifteen minutes 
warm up time. 

IN34 
OR 
I N60 

CRYSTAL 

.001 
INPUT 

220M 

GND. 

FIGURE 11 - DETECTOR CIRCUIT - IF ALIGNMENT 
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CHASSIS 1-508-1, -2, 1-510-1, -2 

4.5 MC. TRAP ALIGNMENT 

FIG. A 

VIDEO IF ALIGNMENT 

STEP 
SIGNAL GENERATOR 

Connection Freq. 

SWEEP GENERATOR 

Connection Freq. 

VTVM 

CONNECTION 

OSCILLOSCOPE 

CONNECTION 
ADJUST 

OUTPUT 

READING 
COMMENTS 

1 

Loosely 
Coupled 
through 
Hole in 
Cover to 
Control 
Grid 

(pi n 5) o f 

V2-6J6 
( 1-508-1, - 2 ) 

or 
Pin 7 of 
V2-6X8 

(1-510-1, -2) 

39.75 
Mc. 
45.75 

Mc. 

42.1 
Mc. 

Pin 5 of 6J6 
(1-508-1, -2) 

Pin 7 of 6X8 
(1-510-1, -2) 

44.25 
Mc. 

10 Mc. 
Sweep 

Through 
Detector 
Circuit 

(Fig. 11) 
to 

Cathode, 

Pin 2 of 
V3-6CB6 

1-508-1, - 2: 
L53 

(Both Cores) 

L8 ( Tuner) 

L54 
(Both Cores) 

1-510-1, - 2: 

L54 
(Both Cores) 

T2 ( Tuner) 

Response 
Curve 
shown 

in 
Fi g. A 

L54 controls width of 
Curve. 

Set Channel Selector 
between any two 
channels. Pin 5 
shorted to Pin 6 

on V3-6CB6. 

2 Repeat Step 1 adjustments until Curve is flat with 42.1 Mc.and 45.75 Mc. Markers on Corners, hen remove Short from V3. 

3 

To jig 
Shield on 
Osc.-Mixer 

(all 
Chassis) 

41.25 
Mc. 

Across 
Diode 

Load Res. 
R152 3.3M 
( 1-508-1, -2) 
R149 4.7M 
( 1-510-1, -2) 

L55 
4th Video 
IF Trap 

Min. 

Set Tuner to free channel. 
Apply - 12V. between 

junction of R137 and 
C131 and Chassis on 
1.508-1 and -2; 
-3V. between C136 
and Chassis on 
1-510-1, - 2. Use suffi-
cient output for 
satisfactory readings. 

4 Same as 3 
47.25 
Mc. 

—  S ame as 3 Top Core 
of T56 Min. Same as 3 

5 Same as 3 41.25 
Mc. 

— Same as 3 Top Core 
of T55 

Mi n. Same as 3 

6 Same as 3 
39.75 
Mc. Same as 3 

1-508-1, - 2: 
Top Core L53 

1-510-1, - 2: 
Top Core L54 

Min. Same as 3  — 

7 Same as 3 44.0 
Mc. — Same as 3 T58 Max. 

Same as 3. Reduce Sig. 
Gen. output to keep 
V TV M reading be-

tween 1 and 2 Volts. 

5 Same as 3 42.0 
Mc. — Same as 3 T57 Max. Same as 7 

9 Same as 3 
45.2 
Mc. 

— Same as 3 
T56 

( Bot. Core ) Max. Same as 7 

10 Same as 3 
. 432 

Mc. 
Same as 3 

T55 
(Bot. Core) Max. Same as 7 

11 Repeat steps 3 to 6 inclusive. 

12 

' 

Same as 1 

41.25 
Mc. 

42.1 

Mc. 
45.75 

Mc. 

47.25 
Mc. 

Same as 1 Same 
as 1 

Across 
Diode 

Load Res. 
with 33M 
Resistor 
in series 
with hot 
scope lead 

T58, T57 
T56 ( Bot. 
Core) and 
T55 ( Bot. 
Core) 

Response 
Curve 
shown 

in 
Fig. B 

---. 

Same as 3 

Use low signal input and 
high scope gain. 

45.0 MC. RESPONSE 
=100% 

42.1 MC. 

SOUND I 70% 
41.25MC_f 

PIX 
45.75MC. 

50% 47.25 M C. 

FIG. B 

STEP 
SIGNAL GENERATOR 

Connection Freq. 

VTVM CONNECTIONS 

Probe Ground Lead 
ADJUST 

OUTPUT 

READING 
COMMENTS 

1 

To Pin 2 of 
12BY7 
Video 

Amplifier 
(all chassis) 

4.5 
Mc. 

R F Probe 
connected to 
Cathode 
( Pin 11) 

of 
Picture Tube 

To chassis L61 Min. 
Short Pin 1 of V6-6CB6 

4th Video IF Ampli-
fier to Chassis 

SOUND ALIGNMENT 

STEP 
SIGNAL GENERATOR 

Connection Freq. 

VTVM CONNECTIONS 

D C Probe Ground Lead 
ADJUST 

OUTPUT 

READING 
COMMENTS 

1 

Through 47M 
Resistor to 
junction of 

C146 and L58 
(all chassis) 

4.5 
Mc. 

DC Probe 
connected to 
junction of 
two matched 
100M Resistors 
in series across 

R 109 
(1-508-1, -2) 

R105 
(1-510-1, -2) 

To junction of 
C107 and R106 
(1-508-1, -2) 

or 
C104 and R103 
(1-510-1, -2) 

T52 Sec.-Pri. 
T51 Sec.-Pri. 
(1-508-1, -2 

only) 

and L62 

Max. 

Pin 1 of V6 shorted to 
Chassis for steps 
1 and 2. 

Use ungrounded VTVM. 

Repeat adjustments until 
maximum is reached. 
Keep sig. gen. output 
low to prevent limiter 
from limiting. 

2 Same as 1 4.5 
Mc. 

Same as 1 Same as 1 T52 Sec. 
(Top Core) 

Zero 

Use lowest meter scale 
set to zero center. 

At correct setting, a 
slight turn of core 
will give either a 
positive or a negative 
reading. 

3 Remove Test Equipment, Resistors and Short noted in step I. 

This method, using 

ALTERNATE SOUND ALIGNMENT 
signal from a television station, prevents inaccuracies of test equipment 

from affecting sound alignment 

STEP 
SIGNAL SOURCE VTVM CONNECTIONS 

D C Probe Ground Lead 
ADJUST 

OUTPUT 

READING 
COMMENTS 

1 

Strong Station 
Tone modulated 
as broadcast with 

test pattern 

Same as 
step 1 
above 

Same as 
step 1 
above 

Same as 
step 1 
above 

Max. 
Same as step 1 above, except 

that Pin 1 of V6 is not 
shorted to chassis. 

2 Same as 1 
Same as 
step 2 
above 

Same as 
step 2 
above 

Same as 
step 2 
above 

Same as 
step 2 
above 

Same as step 2 above. 

3 Remove Test Equipment and Resistors. 

RF TUNER ALIGNMENT 

(1-508-1, - 2) 

NOTES ON VHF TUNER ALIGNMENT 

Observe the following procedure in making 
the equipment setup shown in Figure 12. 

1. Construct the detector circuit so as to 
maintain leads as short as possible. Con-
nection of the detector circuit to the 1st 
IF plate terminal (see Figure 12 for loca-
tion) should also be made with short leads. 

2. Use shielded leads in making the following 
connections to reduce hum and synchronous 
voltage pick-up. 

(a) The lead for observation of the RF 
response from the scope isolating re -
sistor ( 10,000 ohms located at the 

tuner " looker" point) to the RF out-
put switch position of the scope switch. 

(b) The connection from the IF detector 
circuit output to the IF switch position 
of the scope switch. 

(c) The connection from the sweep gen-
erator to the horizontal input of the 
scope. (Use externally generated 
sweep instead of internal oscilloscope 
sweep in order to obtain synchroni-
zation). 

3. Locate the single pole double throw "scope 
switch" at the vertical input terminals of 
the scope. This switching arrangement 
will permit observation of either the IF 
response or the overall RF response. 
The aforementioned positions will be re-
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VHF TUNER ALIGNMENT - CHASSIS 1-508-1, 1-508 - 2 

ferred to in subsequent text as the "IF" 
and "RF" positions respectively. 

Clà TO 
270or RI30 

• VHF 
• ANT. TUNER 

4. The marker generator coupling capacitors 
should be as small a value as possible to 
prevent any effect on tuner response, but 
must be large enough to permit easy 
observation of markers on either the IF 
response or overall RF response. (Ap-
proximately 2 or 3 Mmfd. should be satis-
factory in most cases). 

5. During tuner alignment, remove the second 
IF amplifier tube to prevent coupling back 
from the receiver IF system. 

6. In all of the following tests the oscilloscope 
vertical gain should be as close to maxi-
mum gain as possible, consistent with hum 
and synchronous voltage interference limi-
tations. This precaution will allow the 
use of low levels from RF sweep Gen-
erator and increase the visibility of IF 
and RF markers. 

7. Disconnect the primary winding of T55 
by unsoldering lead from plate (pin 5)of 
6CB6 1st video IF Amp. Connect 330 ohm 
resistor in place of primary winding. 

8. Refer to the VHF Tuner Layout, Figure 
15 for location of adjustment points. 

VHF TUNER ALIGNMENT - CHASSIS 1-508 - 1, 1-508 - 2 

STEP 
TUNER 

SET TO 

CHANNEL 

GENERATORS 

SWEEP I F 

(10 Mc.) MARKER 

RF 

MARKER 

SCOPE 

SWITCH 

POSITION 

ADJUST 

ACCEPTABLE 

RESPONSE 

CURVES 

COMMENTS 

1 4 
Channel 

4 
69 Mc. 

67.25 Mc. ( P) 
71.75 Mc. ( S) 

RF 
Output 

C15, C12, C6, 
C4, then C9 
(wire loop 
near C12) 

sec page 

Connect 330 Ohm Resis-
tor across Antenna 
Leads. Passband 
should be somewhat 
broader than that with 
antenna circuit oper-
ating, with picture 
marker inside. 

STEP 

TUNER 

SET TO 

CHANNEL 

SWEEP 

(10 Mc.) 

GENERATORS 

IF 

MARKER 

R F 

MARKER 

SCOPE 

SWITCH 

POSITION 

ADJUST 

ACCEPTABLE 

RESPONSE 

CURVES 
COMMENTS 

2 13 
Channel 

13 
213 Mc. 

. 

. . 21115 Mc (P) 
215.75 Mc. ( S) 

Same as 1 

. 

C9 and L9 
(See 

"Comments") 

P 

30% 

30% 
P 

P 

_ 

S 

TILT 

C9 determines passband. 
If band width is too 
narrow, move C8 and 
do apart. A valley 
that is too deep can 
 be flattened by adjust-
ing turns spacing on 
L9. Overall band width 
also depends on 
antenna selectivity. 
Adjust interstage band 
width so proper over-
all band width occurs 
with antenna circuit 
aligned. 

3 4 Same as 
Same as 1 Same as 1 C4-Antenna Obtain symmetrical 

response curve. 

4 4 Same as 
1 

Alternate 
42 Mc. and 
45.75 Mc. 
or two 
Markers 

IF 
Output 

L8, then L54 
and L53 

(both on TV 
Chassis) 

Adjust for symmetrical 
overcoupled, double 
peaked response curve 
with markers on peaks. 
L8 and L53 determine 

position of 45.75 Mc. 
marker. L54 deter-
mines band width or 
position of 42.1 Mc. 
marker. 

s - - 

- 

5 2 
Channel 

2 
57 Mc. 

Same 

as 

4 

for 

steps 

5 

through 

16 

55.75 Mc. ( P) 
59.75 Mc. ( S) 

Same 

as 

4 

for 

steps 

5 

through 

16 

L7 

I 

Check Passbands on 
each channel. If neces-
sary slightly readjust 
C15, C12, C6 and C4 
for satisfactory corn-
promise on all channels. 

6 3 
Channel 

3 
63 Mc. 

61.25 Mc. ( P) 

65.75 Mc. ( S) 
L7 

See note below. 

» vim 
307o 

P. PICTURE 

S =SOUND MARKER 

COINCIDE 45.75 
MARKER WITH 

MARKER 

- S 

MARKER 

MC. 

PICTURE 

7 4 
Channel 

4 
69 Mc. 

67.25 Mc. ( P) 
71.75 Mc. ( S) 

L7 

8 5 
Channel 

5 
79 Mc. 

77.25 Mc. ( P) 
81.75 Mc. ( S) 

L7 Same as 5 and 6. 

9 6 
Channel 

6 
85 Mc. 

83.25 Mc. ( P) 
87.75 Mc. ( S) 

L7 

10 7 
Channel 

7 
177 Mc. 

175.25 Mc. ( P) 
179.75 Mc. ( S) L7 

11 8 
Channel 

8 
183 Mc. 

181.25 Mc. (P) 
185.75 Mc. ( S) 

L7 

12 9 
Channel 

9 
189 Mc. 

187.25 Mc. ( P) 
191.75 Me. (S) 

L7 

13 10 
Channel 

10 
195 Mc. 

193.25 Mc. ( P) 
197.75 Mc. ( S) 

L7 

14 11 
Channel 

11 
201 Mc. 

199.25 Mc. ( P) 
203.75 Mc. ( S) 

L7 

.. 

15 

- 

12 
Channel 

12 
207 Mc. 

205.25 Mc. ( P) 
209.75 Mc. ( S) 

L7 

16 13 
Channel 

13 
213 Mc. 

211.25 Mc. ( P) 
215.75 M c. ( S) L7 

NOTE: If one or more coil strips cannot be made to track properly, replace strips. Do not peak coils to correct pass-

bands. If Channels 7 and 8 show deep valley, adjust 1,9 as in step 2. If this does not correct condition, change 

V2, the 6J6 Oscillator-Mixer Tube. This will necessitate repetition of steps I through 5. 1.-
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CHASSIS 1-508-1, - 

NOTES ON VHF TUNER DISASSEMBLY 

To remove turret drum from VHF tuner it is 
not necessary to remove the tuner from the 
chassis. With the chassis lying on its side, 
remove the following items in the order given. 
See Figure 15. 

1. Bottom cover plate. 

2. Shaft retaining springs (front and rear). 

3. Front bearing plate. 

6J6 
OSC MIXER 

"LOOKER" POINT 

DETENT ROLLER 

6BK7 
R F AMP 

CI5 

Cl2 

L8 
DETENT SPRING SCREWS 

DETENT SPRING C4 L9 

FRONT BEARING PLATE 

FRONT BEARING PLATE 
SCREWS 

HOLE FOR L7 
ADJUSTMENTS 

RETAINING SPRING 

FINE TUNING 
SHAFT 

FINE TUNING 
CAPACITOR ROTOR 

RETAINING RING 

--

CHANNEL 
SELECTOR SHAFT 

DETENT 
PLATE 

OSC. SLUG 

BOTTOM COVER PLATE 

CIO 

Cl2 

SIDE COVER 
PLATE 

HOLE FOR CONNECTION 
TO MIXER GRID 

RETAINING 
SPRING 

REAR RETAINING SPRING (TURRET STRIP) 

COIL STRIP 

Note: This R. F. tuner has been thoroughly tested at the factory and should provide trouble-free 
reception. However, if service other than alignment is required, return the complete tuner to 
your Sylvania Distributor for replacement. 

FIGURE 15 - VHF TUNER LAYOUT 1-508-1,1-508-2 

G8 

C9 

UHF PULLEY 

EYELET MUST BE 
INSIDE DRUM 

START BY STRINGING 
LOOP AROUND VHF 
SHAFT AS SHOWN 
(OPENING TOWARD 

LARGE PULLEY) 

3 TURNS (FIRST LOOP 
AROUND HUB FROM VHF 
DRIVING PULLEY MUST BE 4. TOWARD FRONT OF TV CHASSIS 

VHF PULLEY 

FIGURE 14 - VHF-UHF DIAL CORD HOOKUP 1-508-1,1-508-2 

The drum should now be free of its mounting 
and readily removed from the tuner housing 
through the slots provided. 

To replace the turret, reverse the above steps, 
exercising caution when inserting in housing 
to make sure that the rotor of the fine tuning 
capacitor meshes with the stator plates. 

Replacement of Coil Strips in Tuner 

When received from the front the coil strips 
are numbered consecutively from 2 to 13 in 
clockwise rotation with one blank strip between 
numbers 13 and 2. '1'he flat on the channel 
selector shaft (as viewed from the front) is 
in line with coil strip for channel 3. 

To remove and replace coil strips proceed as 
follows: (Note: It is not necessary to remove 
tuner from chassis) 

1. Remove bottom cover plate. 

2. Rotate channel selector shaft so that coil 
to be removed is in line with slots in end 
of tuner case. 

3. Using needle nose pliers release base on 
strip from detent plate as shown in Fig-
ure 13. 

4. Carefully lift strip up and then free from 
rear retaining spring. 

To replace strip, insert boss on rear of strip 
into retaining spring and apply only enough 
pressure against spring so that from boss 
clears detent plate. Push strip into position 
so that front boss engages slot in detent plate. 
Replace bottom cover. 

0 

N
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A
U
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RF TUNER 

NOTES ON VHF TUNER ALIGNMENT 

Observe the following procedure in making the 
equipment setup shown in Figure 16 for the 
1-510-1 and 1-510-2 chassis. 

1. The detector circuits should be constructed 
and connected so as to maintain leads as 
short as possible. 

Use shielded leads for the following con-
nections in order to minimize hum and 
synchronous voltage pickup. 

a. Lead from " looker" point to detec-
tor # 1. 

b. Lead from detector #1 to scope switch. 
c. Lead from detector #2 to scope switch.. 
d. Lead from sweep generator to the hori-

zontal input of the scope. (To obtain 
synchronization use externally gen-
erated sweep instead of internal oscil-
loscope sweep). 

The single pole double throw " Scope Switch" 
should be located at the vertical input 
terminals of the scope. This switching 
arrangement will permit observation of 
either the IF response or the overall RF 
response. These switch positions will 
be referred to in the tuner alignment 
charts as the "IF" and "RF" positions 
respectively. 

The marker generator coupling capacitors 
should be as small in value as possible, 
to prevent any effect on tuner response, 
but must be large enough to permit easy 
observation of markers in either the "IF" 

©John Ir. Rider 

ALIGNMENT 

or " RF" switch positions. (2 or 3 Mmfd. 
should be satisfactory in most cases. 

Observe the following general instructions for 
alignment of the 1-510-1 and 1-510-2 VHF 
tuner. 

1. Connect a sweep generator with a 300 Ohm 
balanced output impedance to the antenna 
terminals of the tuner. Use a 10 Mc. 
sweep setting. 

2. Connect the negative terminal of a 1.5 volt 
battery to the AGC terminal (terminal "C" 
on schematic and tuner layout drawings) 
and positive terminal to ground. 

3. Set the fine tuning control, C19, to half 
capacity by noting that the variable capac-
itor plates are approximately half meshed. 

4. Use a non-metallic pick to spread or com-
press the necessary coils. 

5. During tuner alignment, remove the 2nd 
Video IF Amplifier tube - V4 - 6CB6, to 
prevent coupling back from the receiver IF 
system. 

6. In all of the following tests the oscillo-
scope vertical gain should be as close to 
maximum setting as possible, consistent 
with hum and synchronous voltage inter-
ference limitations. This precaution will 
permit the use of low levels from RF 
sweep generator thereby increasing visi-
bility of IF and RF markers. 

VHF TUNER ALIGNMENT— CHASSIS 1-510-1, 1-510-2 

HIGH BAND OSCILLATOR ALIGNMENT 

STEP 

TUNER 

SET TO 

CHANNEL 
SWEEP 

(10 Mc.) 

GENERATORS 

IF 

MARKER 

R F 

MARKER 

SCOPE 

SWITCH 

POSITION 

ADJUST 

ACCEPTABLE 

RESPONSE 

CURVES 

COMMENTS 

1 13 
Channel 

13 
213 Mc. 

45.75 Mc. 211.25 Mc. 

RF 

Output 
L9 Screw 

See Curves 
below 

Coincide Markers 
as shown. 

NOTE: Refer to VHF Tuner Layout ( Fig. 18 ) and VHF Tuner Schematic for location of specified Wafers, 
Coil Increments, and Screw Adjustments mentioned in the following steps." As Channels 12 to 7 and 5 to 2 are 
aligned by means of consecutive coil increments, the aligned increments that precede must not be disturbed. 

2 12 
Channel 

12 
207 Mc. 

45.75 Mc. 205.25 Mc. Same as 1 
Chan. 12 
loop on 
Wafer 5 

IF AND RF 
MARKERS 

 I 0043/0 

TYPICAL CURVES 
NOTE: CURVES MAY NOT , 

BE SYMMETRICAL UNTIL 
R. F. ALIGNMENT IS 
COMPLETE. 

Squeeze or spread loop 
for Channel 12 on 
Wafer 5 to coincide 
Markers as shown. 

3 11 
Channel 

11 
201 Mc. 

45.75 Mc. 199.25 Mc. Same as 1 
Chan. 11 
loop on 
Wafer 5 

Adjust each succeeding 
Hi-Channel Loop on 
Wafer 5 ( steps 3 to 7) 
to coincide appropriate 
Markers for that 
Channel. 

i 

4 10 
Channel 

10 
195 Mc. 

45.25 Mc. 193.25 Mc. Same as 1 
Chan, 10 
loop on 
Wafer 5 

5 9 
Channel 

9 
189 Mc. 

45.25 Mc. 187.25 Mc. Same as 1 
Chan. 9 
loop on 
Wafer 5 

6 8 
Channel 

8 
183 Mc. 

45.25 Mc. 181.25 Mc. Same as 1 
Chan. 8 
loop on 
Wafer 5 

7 7 
Channel 

7 
177 Mc. 

45.25 Mc. 175.25 Mc. Same as 1 
Chan. 7 
loop on 
Wafer 5 

LOW BAND OSCILLATOR ALIGNMENT 

8 6 
Channel 

6 
85 Mc. 

45.25 Mc. 83.25 Mc. Same as 1 

L II 

Screw 

See Curves 
above 

Coincide Markers 
as shown. 

9 5 
Channel 

5 
79 Mc. 

45.25 Mc. 77.25 Mc. Same as 1 

Chan. 6 
Coil on 
Wafer 5 

Squeeze or spread turns 
of Channel 5 Coil on 
Wafer 5 to coincide 
Markers as shown. 

10 4 
Channel 

4 
69 Mc. 

45.75 Mc. 

« 

67.25 Mc. Same as 1 
Chan. 4 
Coil on 
Water 5 

Adjust each succeeding 
Lo-Channel Coil on 
Wafer 5 ( steps 10 
to 12) to coincide 
appropriate Markers 
for that Channel. 

CHASSIS 1-510-1, - 
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CHASSIS 1-510-1. -2 

LOW BAND OSCILLATOR ALIGNMENT 

STEP 

TUNER 

SET TO 

CHANNEL 

SWEEP 

(10 Mc.) 

GENERATORS 
IF 

MARKER 

R F 

MARKER 

SCOPE 

SWITCH 

POSITION 

ADJUST 

ACCEPTABLE 

RESPONSE 

CURVES 

COMMENTS 

11 3 
Channel 

3 
63 Mc . 

45.75 Mc. 61.25 Mc. Same as 1 
Chan. 3 
Coil on 
Wafer 5 • 

See page 13. 
Adjust each succeeding 

Lo-Channel Coil on 
Wafer 5 ( steps 10 
to 12) to coincide 
appropriate Markers 
for that Channel. 

12 2 
Channel 

2 
57 Mc. 

45.75 Mc. 55.25 Mc. Same as 1 
Chan. 2 
Coil on 
Wafer 5 

See page v3. 

HIGH AND LOW BAND RF ALIGNMENT 

STEP 

TUNER 

SET TO 

CHANNEL 

SWEEP 

(10 Mc.) 

GENERATORS 

IF 

MARKER 

R F 

MARKER 

SCOPE SWITCH 
POSITION ADJUST 

ACCEPTABLE 

RESPONSE 

CURVES 

COMMENTS 

1 13 
Channel 

13 
213 Mc. 

211.25 Mc. ( P) 
215.75 Mc. ( S) 

R F Output 
L3, L7, L8 
Screws 

211.25 2 1 5...7,5 
MC In ''' 

Adjust L3 for maximum 
mid-band height 
regardless of skirts. 
Adjust L7 for proper* 
skirt figuring. Adjust 
L8 for flat top. 
Pix carrier must be at 
100%; sound carrier 
may ride down to 85%. 

2 13 Same as 
I 

45.75 Mc 

and 
42.1 Mc. 

IF Output 
T2 on Tuner 
and L54 on 
Main Chassis 

45.75 

Adjust for response 
curve shown. 

MG' 
42.1 
p4c. 

/ 

3 13 Same as 
1 

211.25 Mc. ( P) 
215.75 Mc. ( S) 

R F Output L8 

211.25 215.75 
MC. MC. 

Touch up for flat top if 
necessary. There must 
not be more than 
5% dip. 

4 12 
Channel 

12 
207 Mc. 

- 
205.25 Mc. ( P) 
209.75 Mc. (S) Same as 3 

Chan. 12 

loop on Wafers 
1, 3 and 4 

PICTURE SOUND 

100°/o 

Squeeze or spread loops 
for Channel 12 to 

po acquire response curve 
shown. 
 Loop on Wafer 1 
adjusts mid-band amp-
litude; Loop on 
Wafer 3 adjusts skirt 

frequency; Loop onWafer 4 adjusts for 

flat top. Align each 
succeeding channel 
(steps 5 to 15) 
adjusting appropriate 
inductances on Wafers 
1, 3, and 4. Refer to 

Figure and for  locations of specified 
coil increments. 

OR 

PICTURE 
SOUND 

-r - 
85% 

OR 

PICTURE 
SOUND 

915-% 

5 11 
Channel 

11 
201 Mc. 

199.25 Mc. ( P) 
203.75 Mc. ( S) 

Same as 3 
Chan. 11 
loops on 
Wafers 

1, 3 and 4 

6 10 
Channel 

10 
195 Mc. 

193.25 Mc. ( P) 
197.75 Mc. ( S) 

Same as 3 

Chan. 10 

loops on 
Wafers 

1, 3 and 4 

7 9 
Channel 

9 
189 Mc. 

187.25 Mc. ( P) 
191.75 Mc. ( S) 

Same as 3 

Chan. 9 
loops on 
Wafers 

1, 3 and 4 

8 8 
Channel 

8 
183 Mc. 

 181.25 Mc. ( P) 
185.75 Mc. ( S) 

Same as 3 

Chan. 8 

loops on 
Wafers 

1, 3 and.4 

9 7 
Channel 

7 
177 Mc. 

175.25 Mc. ( P) 
179.75 Mc. ( S) 

Same as 3 

Chan. 7 

loops on 
Wafers 

1, 3 and 4 

HIGH AND LOW BAND RF ALIGNMENT 

STEP 

TUNER GENERATORS 
SCOPE SWITCH 

POSITION 

ADJUST 

ACCEPTABLE 

RESPONSE 

CURVES 

COMMENTS CHANNEL 

SWITCH 
SWEEP 
(10 Mc.) 

IF 
MARKER 

RF 
MARKER 

10 6 
Channel 

6 
85 Mc. 

- 83.25 Mc. ( P) 
87.75 Mc. ( S) 

Same as 3 

Chan. 6 
coils on 
Wafers 

1, 3 and 4 

See Curves 

on page 27. 

Dip or Tilt  

not to be 

more than 

30e/i on low 

channels. 

Squeeze or spread loops 
for Channel 12 to 
acquire response curve 
shown. 
Loop on W afer 1 
adjusts m id-band amp-

 litude; Loop on 
Wafer 3 adjusts skirt 

frequency; Loop on 
Wafer 4 adjusts for 
flat top. Align each 
succeeding channel 
(steps 5 to 15) 
adjusting appropriate 
inductances on Wafers 
1, 3, and 4. Refer to 
Figure and for 
locations of specified 
coil increments. 

11 5 
Channel 

5 
79 Mc. 

_ 77.25 Mc. ( P) 
81.75 Mc. ( S) 

Same as 3 

Chan. 5 
coils on 
Wafers 

1, 3 and 4 

12 4 
Channel 

4 
e Mc. 

' 

- 67.25 M c. ( P) 
71.75 Mc. ( S) Same as 3 

Chan. 4 
coils on 
Wafers 

1, 3 and 4 

13 3 
Channel 

3 
63 Mc. 

- 61.25 Mc. (P) 65.75 Mc. ( S) 
Same as 3 

Chan. 3 
coils on 
Wafers 

1, 3 and 4 

14 2 
Channel 

2 
57 Mc. 

- 55.25 Mc. ( P) 
59.75 Mc. ( S) 

Same as 3 

Chan. 2 
coils on 
Wafers, 

1, 3 and 4 

NOTE: As each Channel is aligned by adjustment of its inductance increments in the order listed in steps 4 to 14, 
care must be exercised not to disturb the aligned increments preceding the one being adjusted. 

Recheck all Channels for flat top response curve touching up L8 for Channel 13 and appropriate coil increment 
15 on Wafer 4 for each of the other Channels. Dip must be under 5%. 

NOTE: Step 16 needs to be carried out only on 1-510-2 models, or any 1-510-1 models that have been converted for 
UHF reception. 

16 UHF 44 Mc. 
45.75 Mc. 

and 
41.25 Mc. 

- R F Output 

L29 on 
UHF Tuner 

L2 on 
VHF Tuner 

42.1 45.75 
MC m c 

Couple 44 Mc. sweep 
gen. sig. to test point 
of UHF tuner ( ter-
minal M). Adjust for 
indicated response 
curve and maximum 

amplitude. Switch 
sweep generator to 
75 Ohm output 
impedance or insert 
proper matching 
network. 

UHF PULLEY 

EYELET MUST BE 
INSIDE DRUM 

START BY STRINGING 
LOOP AROUND VHF 
SHAFT AS SHOWN 

(OPENING TOWARD 
LARGE PULLEY) 

Co) 

VHF PULLEY 

5 
3 TURNS ( FIRST LOOP 
AROUND HUB FROM VHF 

DRIVING PULLEY MUST BE 
TOWARD FRONT OF TV CHASSIS) 

FIGURE 17 - VHF-UHF DIAL CORD HOOKUP 1-510-1,1-510-2 
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VI 

6BC5 
R.F. AMP 

L7 

Ce 

616 

ANTENNA 
TERMINALS 

V2 

6X8 
osc MIX 

WAFER WAFER WAFER WAFER WAFER 
2 3 4 5 

620 
624 

621 

L9 

R9 

C113 

Lll 

Rh R7 R6 CH 
622 612 64 R4 

R3 C9 

Re 

T2 

"LOOKER" POINT 
613 

614 

L3 

62 

RI 

L2 

CI 

63 

WAFER 5 CHANNEL 5 COIL 

FRONT 

Note: This R. F. tuner has been thoroughly tested at the factory and should 
provide trouble-free reception. However, if service other than alignment 
is required, return the complete tuner to your Sylvania Distributor for 
replacement. 

FIGURE 18 - VHF TUNER LAYOUT 1-510-1,1-510-2 

726 

Ur 

6J6 

03C. 

C33 
22 

ltt C32 GUI 1127 oceeti. 

C30 C34 

TEST 
POINT 

FIGURE 19 - UHF TUNER PARTS LAYOUT 1-508-2 

44MC. TEST FIL. 4125V. 
OUTPUT POINT 

®  O  

634 C32 R27 1.31 

626 

LJ 
C27 629 

633 630 

1.26 

631 R29 

C36 

R26 

1-27 L30 

C35 

R28 

C38 

637 

639 

FIGURE 20 - UHF TUNER PARTS LAYOUT 1-510-2 
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MODELS 178B, BU, M, MU, Ch. 1-508-1. -2 

AM- FM Radio 
(1-603-1) 

ALIGNMENT PROCEDURE 

WARNING: No attempt should be made to adjust the alignment of this receiver without using 
the following equipment: Signal Generator, FM Sweep Generator, Output Meter, Insulated Screw 
Driver. 

AM ALIGNMENT 

Output meter connection 
Generator ground lead connection 
Generator modulation 
Position of volume control 
Position of tone control 
Position of FM-AM-PHO Switch 

Across speaker voice coil 
Receiver chassis 
30% 400 cycles 

Extreme Clockwise 
Extreme Counterclockwise 

AM 

A Hazeltine Loop may be used to radiate a signal into the receiver loop instead of dummy 
antenna connections listed below. 

Keep generator output at lowest usable value and obtain maximum output meter indication. 

TUNER 
POSITION 

Open 

1650 KC. 
1400 KC. 

GENERATOR DUMMY GENERATOR 
FREQUENCY ANTENNA CONNECTION 

455 KC. 0. 1 Mfd. 

1650 KC. 
1400 KC. 

FM IF ALIGNMENT 

50 Mmfd. 
50 Mmfd. 

Sweep generator frequency 
Sweep generator deviation 
Dummy antenna 
Sweep generator ground lead connection 
Position of tuner 
Position of volume control 
Position of tone control 
Position of FM-AM-PHO switch 

Make shielded probe shown in Figure 

Signal Grid 
(Pin 7) 6BE6 
E xt. Ant. 
Ext. Ant. 

CORE & 
TRIMMER 

ADJUSTMENTS 
(IN ORDER SHOWN) 

T28-A Bot. , T28-B Top 
T26-A Top, T26-B Bot. 

C60 
C52 

CORE OR 
TRIMMER 
FUNCTION 

I. F. 

Osc. 
Ant. 

10.7 MC. 
300 KC. 

0. 1 Mfd. 
Receiver chassis 

Open 
Extreme Clockwise 

Extreme Counterclockwise 
FM 

for use with Oscilloscope where indicated below. 

Keep generator output at lowest usable value and obtain maximum vertical amplitude for curves 
in Figures A and B. 

GENERATOR OSCILLOSCOPE 
CONNECTION CONNECTION  

FM - First 
IF grid ( Pin 1) 
6BA6 

Signal Grid 
(Pin 7) 6BE6 

FM - Second 
IF Grid ( Pin 1) 
6AU6 

Probe - across 
T29 - Primary 

Probe - across 
T29 - Primary 

Across C85 

CORE 
ADJUSTMENTS  

T27-A, T27-B 

T25-A, T25-B 

T29-A, T29- B 

ADJUST FOR 
CURVE IN  

Figure A 

Figure A 

Figure B 

CORE 
FUNCTION  

IF 

IF 

Disc. 

FM RF ALIGNMENT  

Output meter connection 
Sweep generator deviation 
Sweep generator modulation 
Dummy antenna 
Sweep generator connection 
Position of volume control 
Position of tone control 
Position of FM-AM-PHO switch 

Keep generator output at lowest usable value and obtain 

POSITION 
OF 

TUNER  

Open 
108 MC. 
Closed 
88 MC. 

GENERATOR 
FREQUENCY  

108. 5 MC. 
108. 0 MC. 
88. 5 MC. 
88. 0 MC. 

FIGURE A 

Across speaker voice coil 
22. 5 KC. 
400 cycle 

Two 120 ohm resistors 
FM antenna board 

Extreme Clockwise 
Extreme Counterclockwise 

FM 

maximum output meter indication. 

TRIMMER & 
COIL ADJUSTMENT  

C58 
C56 
L29 
L28 

TRIMMER OR 
COIL FUNCTION 

Osc. 
Mixer 
Osc. 
Mixer 

FIGURE B 

FIGURE 21 - AM-FM RADIO DIAL CORD HOOKUP 
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REPAIR PARTS LIST AM- FM RADIO 

•-•<=1 

C57 
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C55 I 
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R.F. AMP 
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66E6 

MIXER 
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AM.-F.M. 

L25 V37 

n 

SPEAKER 
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o o 
o o 
O 0 0 
o o 

AM ANTENNA 
CONNECTIONS 

6W6GT 
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V40 V39 
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A.M. DET F M 
A.V.C.-A.F. DISC. 

V38 

6AU6 
2ND I.F. 

131 

C87 
C89 
C90 

V42 

7Z4 
RECT. 

PHONO 
SOCKET 

FM ANTENNA 
CONNECTIONS 

TOP 

PHONO- MOTOR 
A.G. SUPPLY 

A£. 
LINE 
CORD 

R64 

R63-±e> Li 
C77_  R62  

ON OFF R7I 
SWITCH R7 

R73 

%R5I 

BOTTOM 

C61 

R67 C70 
C80 R55 C69 

-1 I- C85 T25r] 
EaD 1 j7 P56 C62 

C82 R66 
R57 &,_, 

C7 T26Lpj 

a84 R69 128 R59 
Re3 EEO M ® riti CI:to 

R58 

R60 .--, C69 

e265 
T29® 

T27E 

R61 
C63 
52 
C58 

vWV L29 

C60 
6 

L30 

L28 

C51-i 1-
L2 

R50,01p,„ 
C5 

FIGURE 22 - LAYOUT FOR 1-603-1 AM-FM RADIO CHASSIS 

SCHEMATIC 
LOCATION 

C64, C65 
C61 
C75 
C68, C84 
C83 
C85 
C66, C78, C79, 
C81, C91, C92 
C69, C70, C71, 
C76, C82 
C86 
C89 
C90 
C87 
C54 
C63, C77 
C73, C74, C80 
C50, C51, C62, 
C67 
C72 
C88 
C52 

L31 
L30 
L25 
L29 
L32 
L27 
L28 

R62, R64 

L26 

R74 
R58 
R53, R65 
R50 
R51, R56, R68 
R55, R59 
R52, R69, R70 

SERVICE 
PART NUMBER DESCRIPTION 

949-0001 
726-0003 
416-0011 
497-0005 
487-0013 
165-0006A 
166-0010P 
166-0270N 
166-0470N 
166-2000P 
166-3300P 
166-4700D 

168-0002D 

161-1008 
161-3011 

163-0022 
163-0047 
163-0100 
163-0470 

163-3900 
160-0411 
172-0031 
170-0008 
487-0004 
554-0019 
146-0014 
113-0011 
111-0012 
113-0021 
146-0013 
146-0014 
112-0009 
417-0006 
157-0017 
195-0002 
760-0022 
722-0020 
714-0007 
497-0012 
740-0028 
743-0002 
744-0017 
611-0047 
582-0012 
792-0007 
494-0007 
189-0007 
181-0680 
181-0101 
181-0121 
181-0181 
181-0272 
181-0223 

Adaptor - Record 
Background - Dial 
Board - Antenna - FM 
Bushing - Line Cord 
Button - Snap 
Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 

Capacitor - Ceramic 

. 000006 Mfd. 
. 00001 Mfd. 
. 00027 Mfd. 
. 00047 Mfd. 
. 002 Mfd. 
. 0033 Mfd. 
. 0047 Mfd. 

Capacitor - Electrolytic - 
Capacitor - Electrolytic - 

Capacitor - Mica - 
Capacitor - Mica - 
Capacitor - Mica - 
Capacitor - Mica - 

- 500 V. 
- 500 V. 
- 500 V. 
- 500 V. 
- 500 V. 
- 500 V. 
- 500 V. 

. 01 Mfd. - 500 V. 

4 Mfd. 
60 Mfd. 
60 Mfd. 
25 Mfd. 

. 000022 Mfd. 

. 000047 Mfd. 
. 0001 Mfd. 
. 00047 Mfd. 

- 50 V. 
- 250 V. 
- 250 V. 
- 25 V. 
- 500 V. 
- 500 V. 
- 500 V. 
- 500 V. 

Capacitor - Mica - . 0039 Mfd. - 500 V. 
Capacitor - Paper - Molded - . 01 Mfd. - 400 V. 
Capacitor - Trimmer - Loop 
Capacitor - Variable - 4 Gang 
Clip - IF Transformer Can Mounting 
Clip - Tuning Shaft Retaining 
Coil - AM Antenna 
Coil - AM - Oscillator 
Coil - FM - Antenna 
Coil - FM - Oscillator 
Coil - FM - Oscillator - Cathode Choke 
Coil - FM RF - Plate Choke 
Coil - Assembly - FM RF Grid 
Connector - Pin - Antenna Lead 
Control - Dual - Tone, Volume and On-Off 
Cord - Line 
Cover - Record Changer Compartment 
Dial - Station 
Escutcheon 
Grommet - Rubber 
Knob - Center 
Knob - Function 
Knob - Outer - Radio 
Lamp - #47 
Loop - Antenna - AM 
Pointer - Dial 
Pulley 
Resistor - 4.3 Ohm - 1/2 W. - W. W. 
Resistor - 68 Ohm - 1/2 W. 
Resistor - 100 Ohm - 1/2 W. 
Resistor 120 Ohm - 1/2 W. 
Resistor - 180 Ohm - 1/2 W. 
Resistor - 2,700 Ohm - 1/2 W. 
Resistor - 22,000 Ohm - 1/2 W. 
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MODELS 178B BU, M, MU, Ch. 1-508-1, -2 

SCHEMATIC 
LOCATION  

R60, R63 
R61, R67, R72 
R54 
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R66 
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661 
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\:"" 

PROMO 
PLUG 
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ERWIN:AT END OF Sw ,TCR SRAFT AND ARE SRUKNN EKTREATE CuLINTER CLOC4veSE (FM) P05,106 
sw,TCR ROTATES COUNTER-CLOCInesE FRERA PRONO TO Am To FA. 

LOLTAGE READINGS SROWN AT SOCKE PRONGS ARE TO CRASS'S. AND ARE TAKEN voTs NO SIGNAL.NOTH 
PM - AV - PROMO SW, TCR IN FM POSITION, AND elm LINE VOLTAGE AT / vOL TS «HEIR( NO READING 

GRiEN, TIE VOLTAGE IS ZERO OR TOO LOW TO READ LOLTAGE READ.NGS ARE '61 ( 6 A- I. A vOLTME TER 

RA/ NG A RES S'ANCE OF 20,000 OHMS PER VOLT 

• c 73 AND C74 PART OF T28 

75 

HH 

voo 
6476 
AM OPT-

A v C . AF 

II 
C8I 

0047 

C82 

729 

V39 641 

6AL5 6W6GT 
• PA DISCRIMINATOR OUTPUT 

It 

R70 
22M 

C84 
00047 

R68 R69 
OÉ-1 22M 
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50V 

IC87 
25MFD 
25v 
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471.  

8 7.1 01 
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SOCKET 
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VIEW 0 
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FIGURE 23 SCHEMATIC DIAGRAM 1-603-1 AM-FM RADIO 

874 

C9I 
004 

O. 0.0 

, C92 
(.047 

v-Ko v-39 vie 1131 934 s-ris 

• 
• 

SPEAKER 

SERVICE 
PART NUMBER  

181-0473 
181-0474 
181-0105 
181-0225 
181-0106 
182-0181 
187-0009 
497-0005 
493-0016 
482-0004 
811-0001 
411-0007 
417-0002 
417-0009 
412-0015 
412-0019 
412-0003 
412-0001 

DESCRIPTION  

Resistor - 47,000 Ohm 
Resistor - 470,000 Ohm 
Resistor - 1.0 Megohm 
Resistor - 2.2 Megohm 
Resistor - 10 Megohm 
Resistor - 180 Ohm 
Resistor - 1,850 Ohm 
Retainer - Line Cord 
Shaft - Tuning 
Shield 
Slide - 
Socket 
Socket 
Socket 
Socket 
Socket 
Socket 
Socket 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1 W. 
- 5 W. - W. W. 

- Tube - Miniature 
Record Changer 
- Dial Light 
- 1 Prong 
- 2 Prong - Phono 
- 7 Prong - Miniature 
- 7 Prong - Miniature 
- 8 Prong - Octal 
- 8 Prong - Lock- in 

Mica filled 

T30 
T29 
T26 
T28 
T25 
T27 
T31 
V39 
V35, V38 
V40 
V37 
V36 
V41 
V42 

419-0003 
496-0023 
495-0005 
573-0004 
143-0018 
128-0007 
121-0018 
122-0019 
121-0017 
122-0017 
141-0017 

Socket - 8 Prong - Speaker 
Spring - Drive String Tension 
String - Drive ( 35") 
Switch - Function - FM, AM, PHO 
Transformer - Audio Output 
Transformer - Discriminator - FM 
Transformer - IF - AM - # 1 
Transformer - IF - AM - #2 
Transformer - IF - FM - #1 
Transformer - IF - FM - #2 
Transformer - Power - 117 V. - 60 Cycle 
Tube - 6AL5 
Tube - 6AU6 
Tube - 6AT6 
Tube - 6BA6 
Tube - 6BE6 
Tube - 6W6GT 
Tube - 7Z4 

e John F. Rider 



Note 1: The terms "Hori-
zontal," "Vertical," or "60 
cps sine wave" refer to 
the oscilloscope sweep 
employed. 

Note 2: All waveforms are 
taken with the oscilloscope 
horizontal sweep direction 
from left to right and with 
upward deflection corre-
sponding to positive 
polarity. 

Note 3: In some instances 
the waveforms obtained 
will not be identical with 
those shown, due to the 
electrical characteristics of 
the oscilloscope used. 

Note 4: All waveforms are 
measured with respect to 
chassis unless otherwise 
indicated. 

Note 5: Have Picture Con-
trast control at maximum. 

*The peak to peak ( PP) voltages of these waveforms are dependent on the 
depth of modulation of the transmitted signal; voltages shown are obtained 
when modulation is approximately 90 percent. 

*12BY7 (V7) Video Am-
plifier Control Grid (Pin 
2) 7.5 Volts (PP) Vertical 

*12BY7 (V7) Video Am-
plifier Plate (Pin 7) 60 
Volts (PP) Horizontal 

12AU7 (V12) Sync Am-
plifier Plate (Pin 1) 90 
Volts (PP) Vertical 

Vertical Deflection Coils 
(White lead - Vertical Out-
put Transformer) 70 Volts 
(PP) Vertical 

6AL5 (V15 ) Horizontal 
Phase Detector ( Pin 5) 28 
Volts ( PP) Horizontal 

6C4 (V13) Vertical Oscil-
lator Grid (Pin 6) 180 
Volts (PP) Vertical 

Junction of R207 and R209 
27 Volts (PP) Horizontal 

6SN7GT (V16) Horizon-
tal Oscillator Plate ( Pin 5) 
65 Volts ( PP) Horizontal 

*12BY7 (V7) Video Am-
plifier Plate ( Pin 7) 60 
Volts ( PP) Vertical 

6C4 (V13) Vertical Oscil-
lator Plate (Pin 5) 250 
Volts (PP) Vertical 

12AU7 (V12) Sync Am-
plifier Cathode ( Pin 3) 27 
Volts (PP) Horizontal 

6SN7GT (V16) Horizon-
tal Oscillator Cathodes 
(Pin 3 or 6) 25 Volts 
(PP) Horizontal 

12AU7 (V12) Sync Sepa-
rator Plate (Pin 6) 60 
Volts (PP) Horizontal 

010 

6AH4GT (V14 ) Vertical 
Output Grid ( Pin 1) 80 
Volts ( PP) Vertical 

6AL5 (V15) Horizontal 
Phase Detector ( Pin 1 or 2 ) 
9 Volts ( PP) Horizontal 

6SN7GT (V16) Horizon-
tal Oscillator Grid ( Pin 1) 
65 Volts ( PP) Horizontal 

eitirivw 

*12BY7 (V7) Video Am-
plifier Control Grid ( Pin 
2) 7.5 Volts (PP) Hori-
zontal 

12AU7 (V12) Sync Sepa-
rator Plate ( Pin 6) 60 
Volts (PP) Vertical 

6AH4GT (V14) Vertical 
Output Plate ( Pin 5) 810 
V. ( PP) Vertical 

WAFER 1 
NUN 

»Olt 
ANTENNA 
TUNINIAL 

"MN 

6AL5 (V15) Horizontal 
Phase Detector ( Pin 7) 28 
Volts (PP) Horizontal 

VHF TUNER SCHEMATIC NUM. AT AAAAA TERMINALS MORA. ...EL POSITIONS. 

WAFER Se/TC11 31.01.1 IN SITANNEL 13 POSITION. 

oc,'""=" 

6SN7GT (V16) Horizon-
tal Oscillator Plate ( Pin 
2) 150 Volts (PP) Hori-
zontal 
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CHASSIS 1-510-1, -2 

PARTS CODING 
VHF TUNER SECTION- - - - - -   CI TO C24, RI TO Ri) 
UHF TUNER SECTION - - - - - - - - - - - - - - - C26 ro C39, R26 TO 929 
SOUND SECTION-   -6100 TO Clt4, R100 TO R113 
VIDEO SECTION-   -C125 TO C152, RI26 TO RI59 
L V. POWER SUPPLY SECTION - - - - - - - - - - - - - - CI75 TO C180, R175 AND R176 
SYNC. SEPARATOR AND VERTICAL SWEEP SECTION - - - - - - - -C200 TO C215, R200 TO R227 
HOR. SWEEP AND H.V. POWER SUPPLY SECTION- - - - - - - - - C250 TO 6267, R250 TO R268 

THE HIGHEST COMPONENT NUMBERS ON THIS SCHEMATIC DIAGRAM ARE: C267, L7I, R268,161 AND V23 

CI MEASURED WITH AN ELECTROSTATIC OR 
ZERO CURRENT METER AND AT LINE 
VOLTAGE METER READING OF 117 VOLTS, 
UNDER CONDITIONS OF NORMAL SIGNAL 
AND NO BRIGHTNESS. 

• SOURCE OF VOLTAGE. 

* PICTURE CONTRAST 
CONTROL AT MINIMUM. 

• BRIGHTNESS CONTROL 
AT MAXIMUM. 

CONNECTED TO INDICATED 
VOLTAGE SOURCE. 

à HIGH PEAK VOLTAGE OF SHORT 
DURATION (APPROX. 5,000V.1 MAY 
DAMAGE METER USED FOR THIS 
MEASUREMENT. 

# HIGH PEAK VOLTAGE 
MORE THAN 1000 VOLTS) 

VOLTAGES ARE MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED, D.C. TAKEN AT 20,000 OHMS PER VOLT, 
A.C. AT 1,000 OHMS PER VOLT. MEASUREMENT CONDITIONS, UNLESS OTHERWISE NOTED: SOURCE 117 VOLT 
60 CYCLE, ANTENNA DISCONNECTED WITH NO SIGNAL INPUT, PICTURE CONTRAST AT MAXIMUM, BRIGHTNESS 
AT MINIMUM - OTHER CONTROLS AT NORMAL POSITIONS. 
AVERAGE VOLTAGES AND COIL RESISTANCES ARE INDICATED. RESISTANCE OF TAPPED COILS IS FOR ENTIRE 
WINDING. COIL RESISTANCE IS NOT SHOWN WHERE READINGS ARE TOO SMALL OR WIDELY VARIABLE 
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REPAIR PARTS LIST  

SCHEMATIC 
LOCATION 

SERVICE 
PART NUMBER DESCRIPTION 

SCHEMATIC 
LOCATION 

SERVICE 
PART NUMBER DESCRIPTION 

C143, C146, C150 
C100, C145, C147 
C140 
C264 
C125, C141 
C103 
C265, C267 
C177, C178, C179 
C180 
C126, C127, C128 
C129, C130, C131 
C132, C133, C134 
C135, C137, C138 
C139, C142, C144 
C125, C255 
C101, C102 
C106, C110 
C213 
CI75 
C176 
C114 
C211 
C260 
C112 
C111 
C109 
C265 
C200 
C104, C203, C257 
C258 
C208, C212 
C113, C250, C266 
C105, C107, C152 
C214, C254 
C108 
C210 
C155 
C25I, C252, C253 
C207 
C202 
C261 
C149 
C209, C263A, C263B 
C136, C148, C262 

C204 
C205 
C206 
R210 
R211 
R208 
C259 

L50 
L51 

L55 
L56, L59, L70 
L68 
L71 
L57, L58 
L59, L60 
L62 
L54 

486-0005 Button - Corona - H.V. Assembly 
417-0008 Cable and Socket Assembly - Picture Tube 
168-0008N Capacitor - Ceramic .0000047 Mfd. - 500 V. 
166-0010P Capacitor - Ceramic .00001 Mfd. - 500 V. 
166-0043P Capacitor - Ceramic .000043 Mfd. - 500 V. 
174-0068 Capacitor - Ceramic .000068 Mfd. - 2,000 V. 
166-0270N Capacitor - Ceramic .00027 Mfd. - 500 V. 
166-0330 Capacitor - Ceramic .00033 Mfd. - 500 V. 
169-0015 Capacitor - Ceramic .0005 Mfd. - 20,000 V. 
166-1000D Capacitor - Ceramic .001 Mfd. - 500 V. 

166-4700D Capaciior -Ceramic .0047 Mfd. - 500 V. 

168-0011D 
161-1001 
161-1010 
161-2004 

161-2005 

16 1-30 14 

163-0100 
163-0330 
163-0470 
163-0680 

162-06233 
162-06247 
162-0411 

162-0611 
162-06147 
162-0402 
160-06215 
160-06222 
160-02147 
160-04147 
160-0201 
160-0601 
160-0402 
190-0007 

172-0032 
196-0007 
196-0010 
196-0007 
145-0004 
14 7-00 14 
487-0008 
487-0004 
118-0011 
118-0010 
132-0001 
132-0002 
13 1-2 003 
131-2008 
130-0001 
119-0002 

Capacitor-Ceramic-Dual 
Capacitor - Electrolytic 
Capacitor - Electrolytic 
Capacitor - Electrolytic 

Capacitor - Electrolytic 

Capacitor - Electrolytic 

Capacitor - Mica 
Capacitor - Mica 
Capacitor - Mica 
Capacitor - Mica 

Capacitor - Paper 
Capacitor - Paper 
Capacitor - Paper 

.0047 Mfd. - 
2 Mfd. - 

10 Mfd. - 
40 Mfd. - 
80 Mfd. - 
40 Mfd. - 
100 Mfd. - 
10 Mfd. - 
20 Mfd. - 

200 Mfd. - 
.0001 Mfd. - 

.00033 Mfd. - 

.00047 Mfd. - 

.00068 Mfd. - 

.0033 Mfd. - 

.0047 Mfd. - 
.01 Mfd. - 

500 V. 
50 V. 

500 V. 
400 V. 
.400 V. 
400 V. 
50 V. 
100 V. 
300 V. 
200 V. 
500 V. 
500 V. 
500 V. 
500 V. 

600 V. 
600 V. 
200 V. 

Capacitor - Paper .01 Mfd. - 600 V. 
Capacitor Paper .047 Mfd. - 600 V. 
Capacitor - Paper .22 Mfd. - 400 V. 
Capacitor - Paper - Molded .001 Mfd. - 400 V. 
Capacitor - Paper - " .0022 Mfd. - 400 V. 
Capacitor - Paper - " .047 Mfd. - 200 V. 
Capacitor - Paper - " .047 Mfd. - 400 V. 
Capacitor - Paper - " .1 Mfd. - 200 V. 
Capacitor - Paper - .1 Mfd. - 600 V. 
Capacitor - Paper - " .22 Mfd. 400 V. 
Capacitor - Resistor Comb'n. - Integrator Plate 

.002 Mfd. - 500 V. 

.005 Mfd. - 500 V. 

.005 Mfd - 500 V. 
8,200 Ohm 
8,200 Ohm 

22,000 Ohm 
Capacitor - Trimmer - Horizontal Drive Control 
Cap and Lead - Damper Tube 
Cap and Lead - H.V. Rectifier Tube 
Cap and Lead - Horizontal Output Tube 
Choke - Filter - B+ 
Choke - Heater 
Clip - Fuse 
Clip - Transformer and Coil Mounting 
Coil - Cathode Trg. 
Coil - Filter 
Coil - Horizontal Frequency 
Coil - Horizontal Size 
Coil - Peaking - Dual 
Coil - Peaking - Dual 
Coil - Sound Take-off Trap 
Coil - Tuner Coupling 

L61 

R159 
R104, R154 
R218 
R257 
R212 
R220 

R111, R129, R134 
R139, R153 
R101, R262, R263 
R143 
R225, R226 
R126, R222, R258 
R102, R128, R131 
R133, R138, R144 
R146, R268 
R137, R142 
R127, R206 
R132 
R149, R260 
R130, R135, R140 
R157 
R221 
R145, R205 
R148 
R204 
R250 
R214 
R100 
R105, R259 
R109, R145, R205 
R251, R252 
1108 
R203, R256 
R158 
R110 
R107, R147, R150 
R175, R201, R215 
R202 
R152, R219, R223 
R261 
R217 

130-0001 
196-0014 
153-0016 
157-0020 
153-0014 
153-0017 
153-0014 
153-3011 
195-0001 
483-0018 
760-0032 
191-0005 
710-0009 
486-0006 
486-0009 
744-0023 
744-0022 
740-0029 
743-0022 
715-0009 
400-0014 
400-0013 
100-0010 
716-0003 
822-0002 

818-0004 
552-0001 
552-0003 
552-0024 
488-0002 
415-0004 
415-0002 
415-0011 

18 1-04 70 

181-0101 
18 1-033 1 
181-0561 
181-0681 
18 1-0 102 

18 1-0 152 
181-0222 
18 1-02 72 
18 1-04 72 
181-0682 

18 1-0 1035 
181-0103 
18 1-0 123 
18 1-02 23 
181-0273 
181-0333 
181-047S 
181-0683 
18 1-0 104 

181-0104 '-
181-0124 
181-0154 
18 1-0 1845 
18 1-02 24 

181-0334 
18 1-04 74 

181-0684 

Coil - Video 4.5 Mc. Trap 
Conector - H.V. Anode and Lead Assembly 
Control - Brightness 
Control - Dual - Contrast, Volume and On-Off 
Contrel - Height 
Control - Horizbntal Hold 
Control - Vertical Hold 
Control - Vertical Linearity 
Cord - Line 
Cover - H.V. Rectifier Tube Socket 
Cover - Interlock Assembly 
Fuse - 1/4  Amp. - 250 V. 
Glass - Picture Window 
Insulator - Ceramic - H.V. Assembly 
Insulator - Paper - H.V. Assembly 
Knob - Inner 
Knob - Outer 
Knob - Fine Tuning 
Knob - Outer Knob and Dial Assembly 
Lens - Bezel 
Magnet - Focus and Centering 
Magnet - Ion Trap 
Magnet - Pin Cushion Corrector 
Mask - 21 
Mounting Board Assembly - 

Horizontal Scan and H.V. Section 
Name Plate - Sylvania 
Nut - # 8 - 32 - Yoke Mounting 
Nut - # 8 - 32 - Glass a& Mark Mounting Clamps 
Nut - # 8 - 32 - Speaker Mounting 
Pad - Rubber - Horizontal Scan Transformer 
Plug - 1 Prong - Speaker 
Plug - 2 Prong - Interlock 
Plug - 5 Prong - Horizontal Scan 

and H.V. Connector 
Resistor - 47 Ohm - 1/2  W. 

Resistor - 100 Ohm - 1/2  w. 
Resistor - 330 Ohm - 1/2 W. 
Resistor - 560 Ohm - 1/2  W. 
Resistor - 680 Ohm - 1/2  W. 
Resistor - 1,000 Ohm - 1/2  W. 

Resistor - 1,500 Ohm - 1/2  W. 
Resistor - 2,200 Ohm - 1/2  W. 
Resistor - 2,700 Ohm - 1/2  W. 
Resistor - 4,700 Ohm _ 1/2  W. 
Resistor - 6,800 Ohm - 1/2 W. 

Resistor - 10,000 Ohm - 1/2 W. 
Resistor - 10,000 Ohm - 1/2  W. 
Resistor - 12,000 Ohm - 1/2  W. 
Resistor - 22,000 Ohm - 1/2 w. 
Resistor - 27,000 Ohm - 1/2  W. 
Resistor - 33,000 Ohm - 1/2  W. 
Resistor - 47,000 Ohm - 1/2  W. 
Resistor - 68,000 Ohm _ 1/2  %v. 
Resistor - 100,000 Ohm - 1/2  W. 

Resistor -- 100,000 Ohm - 1/2 w. 
Resistor - 120,000 Ohm - 1/2 W. 
Resistor - 150,000 Ohm - 1/2  W. 
Resistor - 180,000 Ohm - 1/2 W. 
Resistor - 220,000 Ohm - 1/2  W. 

Resistor - 330,000 Ohm - 1/2  w. 
Resistor - 470,000 Ohm - 1/2  W. 

Resistor - 680,000 Ohm - 1/2  W. 

R213 
R200 
R253, R254 
R106 
R209 
R225 
R112 
R207 
R136, R141, R154 
R155, R156 
R264 
R176 
R113 

R267 
R266 
R265 

T53 
T61 
T55 
T56 
T57 
T58 
T50 
T52 
T59 
T60 
V20, V2I 
V22 

V14 

V9, V15 
V8 
VIO 
VI 
V17 
V13 
V3, V4, V5, V6 
V16 
V19 
V2 
VII 
V12 
V7 
V23 
V18 

L66, L67 
L64, L65 

181-0155 
181-0225 
18 1-04 75 

182-0332 
182-0562 
182-0103 
183-0682 
183-0123 

Resistor - 1.5 Megohm - 1/2  W. 
Resistor - 2.2 Megohm - 1/2  W. 
Resistor - 4.7 Megohm - 1/2  W. 
Resistor - 15 Megohm - 1/2  W. 
Resistor - 3,300 Megohm - 1 W. 
Resistor - 5,600 Ohm - 1 W. 
Resistor - 10,000 Ohm - 1 W. 
Resistor - 6,800 Ohm - 2 W. 
Resistor - 12,000 Ohm - 2 W. 

183-0183 Resistor - 18,000 Ohm - 2 W. 
Resistor - 68 Ohm - 10 W. 

189-0028 Resistor - 680 Ohm - 10 W. 
189-0024 Resistor Assembly - H.V. Supply 

1 Megohm - 2 W. 
1 Megohm - 2 W. 
1 Meguluu - 2 W. 

551-1007 Screw - # 4 - 40- Horizontal Scan Transformer 
486-0008 Shield - Corona - H.V. Resistor 
482-0007 Shield - Tube 
417-0002 Socket - 1 Prong - Speaker 
414-0006 Socket - 3 Prong - Horizontal Deflection Coils 
417-0014 Socket - 5 Prong - Horizontal Scan 

and High Voltage 
412-0015 Socket - 7 Prong - Miniature 
412-0020 Socket - 7 Prong - Miniature 
412-0006 Socket - 8 Prong - Octal 
412-0022 Socket - 8 Prong - Octal - H.V. Assembly 
412-0018 Socket - 8 Prong - Octal - Shock Mounted 
412-0012 Socket - 9 Prong - Miniature 
412-0021 Socket - 9 Prong - Miniature ( Damper Tube) 
558-0003 Spacer - Shock Mounted 
558-0005 Spacer - H.V. Mounting 
539-0602 Speaker - 6 1/2 " PM ( 120B, 120M) 
539-0802 Speaker - 8" PM ( 126B, I26M) 
496-0079 Spring - Grounding - Picture Tube 
143-0023 Transformer - Audio Output 
241-0007 Transformer - Horizontal Scan 
119-0003 Transformer - IF - Video Interstage 
119-0004 Transformer - IF - Video Interstage 
119-0005 Transformer - IF - Video Interstage 
126-0001 Transformer - IF - Video Output 
141-0024 Transformer - Power - 117 V. - 60 Cycle 
128-0008 Transformer - Sound Discriminator 
242-0002 Transformer - Vertical Oscillator 
241-0008 Transformer - Vertical Scan 

Tube - 1B3GT 
Tube - 5U4G 
Tube - 6AF4 ( 1-510-2 only) 
Tube - 6AH4GT 
Tube - 6AN4 ( 1-510-2 only) 
Tube - 6AL5 
Tube - 6AU6 
Tube - 6AV6 
Tube - 6BC5 
Tube - 6BQ6GT 
Tube - 6C4 
Tube - 6CB6 
Tube - 6SN7GT 
Tube - 6V3 
Tube - 6X8 
Tube - 6Y6G 
Tube - 12AU7 
Tube - 12BY7 
Tube - 21EP4A 
Tube - 40AI 

323-0021 Tuner Unit - UHF ( with Tubes) ( 1-510-2 only) 
323-0018 Tuner Unit - VHF ( with Tubes) 
553-4010 Washer - Rubber - H.V. Ceramic Insulator 
100-0009 Yoke - Deflector Coils - Horizontal 

Vertical 3
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CHASSIS 1-508-1 -2 

Note 1: The terms "Hori-
zontal," "Vertical," or "60 
cps sine wave" refer to 
the oscilloscope sweep 
employed. 

Note 2: All waveforms are 
taken with the oscilloscope 
horizontal sweep direction 
from left to right and with 
upward deflection corre-
sponding to positive 
polarity. 

*12BY7 (V7) Video Am-
plifier Plate (Pin 7) 75 
Volts (PP) Vertical 

12AX7 (V14) Hor. Sync 
Separator and AGC Recti-
fier Plate ( Pin 1) 45 Volts 
(PP) Horizontal 

6C4 (V16) Vertical Oscil-
lator Plate ( Pin 1) 180 
Volts ( PP) Vertical 

6AL5 (V18) Horizontal 
Discriminator Plate 
(Pin 7) 55 Volts ( PP) 
Horizontal 

Note 3: In some instances 
the waveforms obtained 
will not be identical with 
those shown, due to the 
electrical characteristics of 
the oscilloscope used. 

Note 4: All waveforms are 
measured with respect to 
chassis unless otherwise 
indicated. 

Note 5: Have Picture(Con-
trast)control at maximum. 

*12BY7 (V7) Video Am-
plifier Plate (Pin 7) 75 
Volts (PP) Horizontal 

011.1MMMI.M., ../0111112RMI. 

12AX7 (V14) Sync Sepa-
rator Plate (Pin 6) 40 
Volts ( PP) Vertical 

6AH4GT (V17) Vertical 
Output Grid ( Pin 1) 85 
Volts ( PP) Vertical 

N\A 
6CB6 (V19) Horizontal 
Control Plate ( Pin 5) 70 
Volts ( PP) Horizontal 

*The peak to peak ( PP) 
voltages of these wave-
forms are dependent on the 
depth of modulation of the 
transmitted signal; voltages 
shown are obtained when 
modulation is approxi-
mately 90 percent. 

12AX7 (V14) Hor. Sync 
Separator and AGC Recti-
fier Cathode ( Pin 3) 6 
Volts ( PP) Vertical 

12AU7 (V15) Sync Am-
plifier and Clipper Plate 
(Pin 1) 90 Volts ( PP) 
Vertical 

6AH4GT (V17) Vertical 
Output Plate ( Pin 5) 700 
Volts ( PP) Vertical 

12AU7 (V20) Horizontal 
Oscillator Plate ( Pin 1) 
80 Volts ( PP) Horizontal 

*12BY7 (V7) Video Am-
plifier Control Grid ( Pin 
2) 3.5 Volts ( PP) Vertical 

12AX7 ( V14) Hor. Sync 
Separator and AGC Recti-
fier Cathode ( Pin 3) 4.0 
Volts (PP) Horizontal 

6C4 ( V16) Vertical Oscil-
lator Grid ( Pin 6) 180 
Volts ( PP) Vertical 

12AU7 (V15) Sync Am-
plifier and Clipper Plate 
(Pin 1) 80 Volts ( PP) 
Horizontal 

Vertical Deflection Coils 
(Test Poirit 1) 70 Volts 
(PP) Vertical 

12AU7 (V20) Horizontal 
Discharge Plate ( Pin 6) 
85 Volts ( PP) Horizontal "Pr.'" 

*12BY7 ( V7) Video Am-
plifier Control Grid ( Pin 
2) 3.5 Volts ( PP) Hori-
zontal 

12AX7 (V14) Hor. Sync 
Separator and AGC Recti-
fier Plate ( Pin 1) 45 Volts 
(PP) Vertical 
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1.508 -8 
UHF 

0 
TO ANT 
9  
ve•F 

PARTS CQDING 

VHF TUNER -     -CI TO C22, RI TO RIO 
UHF TUNER -508-2) - - - - - ---C25 TO 034, R25 TO R27 
SOUND SECTION -  - •C100 TO C116, R100 TO R115 
VIDEO SECTION     - -CI23 TO Ci50, R126 TO RI65 
L.V.POWER SUPPLY SECTION   CI75 TO CI86, R175 TO R179 
SYNC. SEPARATOR, A GC AMPLIFIER AND VERTICAL SWEEP SECTION- cm TO 0218, R200 TO R230 
HOR. SWEEP AND H.V. POWER SUPPLY SECTION-  - 0250 TO C271, R250 TO R275 
THE HIGHEST COMPONENT NUMBERS ON THIS SCHEMATIC DIAGRAM ARE. C27I, L7I, R275, 163 AND v28 

0 MEASURED WITH AN ELECTROSTATIC OR 
ZERO CURRENT METER AND AT LINE 
VOLTAGE METER READING OF 117 VOLTS, 
UNDER CONDITIONS OF NORMAL SIGNAL 
ANO NO BRIGHTNESS. 

• SOURCE OF VOLTAGE 

* PICTURE CONTRAST 
CONTROL AT MINIMUM. 

e BRIGHTNESS CONTROL 
AT MAXIMUM. 

+-CONNECTED TO INDICATED 
VOLTAGE SOURCE. 

à HIGH PEAK VOLTAGE OF SHORT 
DURATION (APPROX. 5,000V.1 MAY 
DAMAGE METER USED FOR THIS 
MEASUREMENT. 

• HIGH PEAK VOLTAGE 
(MORE THAN 1,000 VOLTS) 

L62 

VOLTAGES ARE MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED, D.C. TAKEN AT 20,000 OHMS PER VOLT, 
A.C. AT 1,000 OHMS PER VOLT. MEASUREMENT CONDITIONS, UNLESS OTHERWISE NOTED: SOURCE Ill VOLT 
60 CYCLE, ANTENNA DISCONNECTED WITH NO SIGNAL INPUT, PICTURE CONTRAST AT MAXIMUM, BRIGHTNESS 
AT MINIMUM - OTHER CONTROLS AT NORMAL POSITIONS. 
AVERAGE VOLTAGES AND COIL RESISTANCES ARE INDICATED. RESISTANCE OF TAPPED COILS IS FOR ENTIRE 
WINDING. COIL RESISTANCE IS NOT SHOWN WHERE READINGS ARE TOO SMALL OR WIDELY VARIABLE. 
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CHASSIS 1-508-1, 2 

REPAIR PARTS LIST  

SCHEMATIC 
LOCATION 

SERVICE 
PART NUMBER DESCRIPTION 

SCHEMATIC 
LOCATION 

SERVICE 
PART NUMBER DESCRIPTION 

C102, C143, C146 
C148 
C100, CI45, C147 
C140 
C104 
C265 
C126, C141 
C106 
C270, C27I 
C181, C182, C183, 
C184, C200 
C262 
C101, CI03, CI05, 
C124, C125, C127, 
C128, C129, C130, 
C132, C133, C134, 
C135, C136, C137, 
C138, CI39, C142, 
CI44, C150, C185, 
C186, C260 
C110, C123 
C215 
C263 
C115 
C179 
C114 
C175 
C177 
C176 
C178 
C214 
C112. C252, C257 
C218A, C218B 
C107, C212, C217, 
C26I 
C209 
C258 
C20I, C208, C213 
C116, C199, C202, 
C250, C25I 
C108, C111, C113, 
C204, C216, C259 
C268 
C203, C211, C266 
C210. C255, C267A, 
C267B. C269 
C131, C149, C180, 
C253, C256 
C264 
C254 
C109 

R107 
C205 

C206 
C207 
R213 
R214 
R212 
L50 
L51 
L52 

L56, L70, L71 
L67 
L68 
L54 
L57, L58 
L59, L60 
L69 
L61, L62 
L55 
L53 

14202 
R108, R163 

582-0015 
714-0011 
714-0010 
714-0012 
822-0002 
480-0001 
486-0005 
417-0019 
483-0018 
168-0008N 

166-0010P 
166-0043P 
166-0047N 
174-0068 
166-0270N 
166-0330 
169 -00 15 
166-1000D 

166-1000P 
166-4700D 

161-1001 
161-1010 
161-4006 

161-2004 

161-3012 

163 -0 100 
163-0470 
163-0680 

162-0621 
160-06222 
162 -062 33 
162-06247 

Antenna - UHF ( 1-508-2 chassis models) 
Bezel - 21" Rectangular ( 172, 178 models) 
Bezel - 21" Rectangular ( 175 models) 
Bezel - 21" Rectangular ( 176, 177 models) 
Board - Mounting ( H. V. Assembly ) 
Board - Terminal - HaloLighting Transformer 
Button - Corona - H. V. Power Supply 
Cable and Socket - Picture Tube 
Cap - Tube Socket ( H. V. Rectifiers) 
Capacitor - Ceramic 4.7 Mmfd. 

Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 

Capacitor - Ceramic 
Capacitor - Ceramic 

Capacitor - Electrolytic 
Capacitor - Electrolytic 
Capacitor - Electrolytic 

Capacitor - Electrolytic 

Capacitor - Electrolytic 

Capacitor - Mica 
Capacitor - Mica 
Capacitor - Mica 

Capacitor - Paper 
Capacitor - Paper 
Capacitor - Paper 
Capacitor - Paper 

500 V. 

10 Mmfd. - 500 V. 
43 Mmfd. - 500 V. 
47 Mmfd. - 500 V. 
68 Mmfd. - 2,000 V. 

270 Mmfd. - 
330 Mmfd. - 500 V. 
500 Mmfd. - 20,000 V. 
.001 Mfd. - 500 V. 

.001 Mfd. - 500 V. 
.0047 Mfd. - 500 V. 

2 Mfd. 
10 Mfd. 
10 Mfd. - 
10 Mfd. - 
20 Mfd. - 
25 Mfd. 
40 Mfd. 
80 Mfd. - 
40 Mfd., - 
80 Mfd. - 
100 Mfd. 

100 Mmfd. - 
470 Mmfd. - 
680 Mmfd. - 

.001 Mfd. - 
.0022 Mfd. - 
.0033 Mfd. - 
.0047 Mfd. - 

162-0611 Capacitor - Paper .01 Mfd. 

160-06133 
160-04147 
160-0601 

Capacitor - Paper 
Capacitor - Paper 
Capacitor - Paper - Molded 

.033 Mfd. - 

.047 Mfd. - 
.1 Mfd. - 

162-0202 Capacitor - Paper .22 Mfd. - 

50 V. 
500 V. 
100 V. 
400 V. 
400 V. 
25 V. 

400 V. 
400 V. 
200 V. 
200 V. 
50 V. 

500 V. 
500 V. 
500 V. 

600 V. 
600 V 
600 V. 
600 V. 

600 V. 

600 V. 
400 V. 
600 V. 

200 V. 

160-02022 Capacitor - Paper - Molded .22 Mfd. - 200 V. 
169-0010 Capacitor- Polystyrene .015 Mfd. - 400 V. 
190-0006 Capacitor - Resistor Combination - Tone Compensating 

.01 Mfd. - 
47 000 Ohm - 1/2 W. 

190-0007 Capacitor - Resistor Combination - Integrator Plate 

145-0006 
145-0002 
147-0014 
196-0010 
196-0007 
487-0008 
487-0020 
487-0004 

18 -00 10 
33-0002 
32-0002 
15-0001 
31-2010 
31-2007 
46-0005 
30-0001 
18-0011 
19-0002 
9 6-00 14 
53-0009 
57-0019 

.002 Mfd. - 

.005 Mfd. - 

.005 Mfd. - 
8,200 Ohm - 1/2  W• 
8,200 Ohm - 1/2  W. 

22,000 Ohm - 1/2  W. 
Choke - Filter - B+ ( + 330 V.) 
Choke - Filter - B+ ( + 125 V.) 
Choke - Heater 
Clip and Lead Assembly - Damper Cathode 
Clip and Lead Assembly - Horizontal Output Plate 
Clip - Fuse 
Clip - Glass Mounting - Top 
Clip - IF Transformer Mounting 
Coil - Filter 
Coil - Horizontal Linearity 
Coil - Horizontal Size 
Coil - Link Shunt 
Coil - Peaking - Dual 
Coil - Peaking - Dual 
Coil - Ringing 
Coil - Trap - 4.5 Mc. 
Coil - Trap - IF Cathode 
Coil - Tuner Coupling 
Connector - Anode and Lead Assembly 
Control - AGC 
Control - Brightness, Volume and On-Off 

R49 
R222 
R263 
R155 
R215 
R227 

RI79, R267 
R114, R132, 14138, 
14144 
R101, R266, R268 
R105 
R148, 14211. R254 

14229, R230 
R102, 14130, R134, 
R136, R140, R142, 
R146, R149, R151, 
R257, R275 
R141, R147 
R129, R135 
R152 
RI53, R159 
R264 
R133, R139, R145 
R154, R255 
R150, R204, 
14209 
R228 
R207 
R156 
R143 
R104, R260 
R200, R203, R217 
R100, R103 
R128, R137 
R109 
R262 
R106, RI31, R219, 
R251, R252 
R26I 
R111, R175, R218, 
R225 
R161, R164 
R112, R160, R201, 
R221, 14.250, R259, 
R265 
R205, R210, R220 
R165, R253 
R127 
R216 
R223 
R162 
R224 
R110 
R180 
R113 

153-0015 Control - HaloLight 
153-0014 Control - Height 
153-0007 Control - Horizontal Drive 
153-3007 Control- Picture ( Contrast ) 
153-0014 Control - Vertical Hold 
153-3011 Control - Vertical Linearity 
195-0001 Cord - Line 
760-0036 Cover - Interlock Assembly ( includes line cord) 

172 models 
760-0032 Cover - Interlock Assembly ( includes line cord) 

175 models 
760-0033 Cover - Interlock Assembly ( includes line cord) 

176 models 
760-0034 Cover - Interlock Assembly ( includes line cord) 

177 models 
760-0035 Cover - Interlock Assembly ( includes line cord) 

178 models 
Detector - Crystal Diode • D440 

339-0035 Drum and Shaft Assembly - VHF Tuner 
191-0005 Fuse - 1/4  Amp - 250 V. 
710-0009 Glass - Picture Window 
497-0015 Grommet - Rubber ( Hor. Scan and H. V. Shield) 
486-0006 Insulator - Ceramic ( Hor. Scan and H. V. Assembly) 
486-0009 Insulator - Tube Socket Cap 
818-0007 Jewel - Radio ( 178 models) 
818-0008 Jewel- TV ( 172, 177, 178 models) 
744-0022 Knob - Channel Selector 
740-0029 Knob - Fine Tuning 
744-0021 Knob - Halo Selector 
744-0023 Knob - Outer - Brightness 
400-0014 Magnet - Focus and Centering Unit 
400-0013 Magnet - Ion Trap 
100-0010 Magnet - Pin Cushion Corrector 
716-0003 Mask - 21" 
818-0004 Nameplate - Sylvania 
552-0001 Nut - #8-32 Wing - Yoke Mounting 
488-0002 Pad - Rubber ( Hor. Scan Transfortner Assembly) 
415-0004 Plug - 1 Prong - Speaker 
415-0010 Plug - 2 Prong - HaloLight Connector 
415-0002 Plug - 2 Prong - Interlock 
415-0011 Plug - 5 Prong - Hor. Scan and H. V. Connector 
189-0007 Resistor - 4.3 Ohm - l/2 W. - W. W. 
181-0470 Resistor - 47 Ohm - 1/2 W. 

181-0101 
181-0271 
181-0331 
181-0561 
181-0102 

181-0152 
181-0272 
181-0332 
181-0392 
181-0472 
181-0682 
181-0822 

14206, 181-0103 

181-01235 
181-0123 
181-0153 
181-0183 
181-0223 
181-0333 
181-0473 
181-0563 
181-0683 
181-0823 
181-0104 

181-0154 
181-0224 

181-0334 
181-0474 

181-0684 
18 1-0 105 
181-0155 
181-0185 
181-0225 
181-0475 
181-0105 
181-0156 
189-0029 
182-0391 

Resistor - 
Resistor - 
Resistor - 

Resistor - 
Resistor - 

100 Ohm - 1/2  W. 
270 Ohm - 1/2  W. 
330 Ohm - 1/2 W. 

560 Ohm - 1/2 W. 
1,000 Ohm - 1/2  W. 

Resistor - 1,500 Ohm - 1/2  W. 
Resistor - 2,700 Ohm . 1/2 W. 
Resistor - 3,300 Ohm - 1/2 W. 
Resistor - 3,900 Ohm - 1/2  W. 
Resistor - 4,700 Ohm - 1/2  W. 
Resistor - 6,800 Ohm - 1/2 W. 
Resistor - 8,200 Ohm _ 1/2 W. 
Resistor - 10,000 Ohm - 1/2 W. 

Resistor - 12,000 Ohm _ 1/2  W. 
Resistor - 12 000 Ohm • 1/2  W. 
Resistor - 15,000 Ohm - 1/2  W. 
Resistor - 18,000 Ohm - 1/2  W. 
Resistor - 22,000 Ohm - 1/2  W. 
Resistor - 33,000 Ohm • 1/2  W. 
Resistor - 47,000 Ohm - W. 
Resistor - 56,000 Ohm - 1/2 W. 
Resistor - 68.000 Ohm )/2 W. 
Resistor - 82,000 Ohm _ 1/2 W. 
Resistor - 100,000 Ohm - 1/2  W. 

Resistor - 150,000 Ohm _ 1/2 W. 
Resistor - 220,000 Ohm - 1/2  W. 

Resistor - 330,000 Ohm - I/2 W• 
Resistor - 470,000 Ohm - 1/2 W. 

Resistor - 680,000 Ohm - 1/2  W• 
Resistor - 1.0 Megohm - 1/2 W. 
Resistor - 1.5 Megohm - 1/2  W. 
Resistor - 1.8 Megohm - 1/2  W. 
Resistor - 2.2 Megohm - 1/2 W. 
Resistor - 4.7 Megohm - W. 
Resistor - 10 Megohm • 1/2  W. 
Resistor - 15 Megohm - 1/2  W• 
Resistor • 4.7 Ohm - 1 W. 
Resistor - 390 Ohm - 1 W. 

14226 
14258 
R271 
R177, R178 
R157, R158 
R208 
R269 
R47, 1448 
R256 
14270 

R272 
R273 
R274 
R115, R176 
R126 

Li, L2, L4, L5, L7 

T30 
T62 
T63 
T51 
T55 
T56 
T57 
T58 
T50 
T52 
T60 
T61 

V24, V25 
V26, V27 
V17 
V10, V18 
V8, V9, V13 
VII 
VI 
V22 
VI6 
V3, V4, V5, V6, 
V2 
V23 
V12 
V15, V20 
V14 
V7 
V28 
V21 

L65, L66 
L63, L64 

182-0122 Resistor - 1,200 Ohm - I W. 
182-0153 Resistor - 15,000 Ohm - 1 W. 
183-0102 Resistor • 1,000 Ohm - 2 W. 
183-0472 Resistor - 4,700 Ohm - 2 W. 
183-0682 Resistor - 6,800 Ohm - 2 W. 
183-0103 Resistor - 10,000 Ohm - 2 W. 
183-0183 Resistor - 18,000 Ohm - 2 W. 
189-0026 Resistor - 33,000 Ohm - 2 W. 
183-0333 Resistor - 33,000 Ohm - 2 W. 
183-0393 Resistor - 39,000 Ohm - 2 W. 
189-0024 Resistor Assembly - H. V. Power Supply 

1.0 Megohm - 2 W. 
1.0 Megohm - 2 W. 
1.0 Megohm - 2 W. 

187-0005 Resistor - 2,000 Ohm - 5 W. - W. W. 
187-0008 Resistor - 3,300 Ohm - 5 W. - W. W. 
486-0007 Retainer - Filament Leads ( H. V. Rectifier ) 
554-0021 Ring - Tube Socket Cap ( H. V. Rectifiers) 
551-1007 Screw - #4-40 x 21/2 " ( Hor. Scan and H. V. Supply) 
486-0008 Shield - Corona - Resistor 
483-0019 Shield - Light 
482-0007 Shield - Tube ( 7 Prong Miniature) 
417-0002 Socket - 1 Prong ( Speaker) 
414-0006 Socket - 3 Prong - Yoke Connecting 
413-0006 Socket - 4 Prong - Channel Indicator Light 

and HaloLighting 
417-0004 Socket - 5 Prong - Hor. Scan and H. V. Connector 
412-0015 Socket - 7 Prong Miniature 
412-0020 Socket - 7 Prong Miniature with Base 
412-0006 Socket - 8 Prong Octal 
412-0018 Socket - 8 Prong Octal - Shock Mounted 
412-0012 Socket - 9 Prong Miniature 
412-0021 Socket - 9 Prong Miniature 
558-0005 Spacer - H. V. Assembly Mounting 
558-0003 Spacer - Shock Mounted Socket 
539-0602 Speaker - 61/2 " P. M. ( 175 mckdels) 
539-1004 Speaker - 10" P. M. ( 176 models) 
539-1005 Speaker - 10" P. M. ( 172, 177 models) 
539-1205 Speaker - 12" P. M. ( 178 models) . 
496-0079 Spring - Picture Tube Grounding 
339-0036 Spring - Retaining - VHF Tuner Drum 
110-0002 Strip - Coil - VHF Tuner - Channel 2 
110-0003 Channel 3 
110-0004 Channel 4 
110-0005 Channel 5 
110-0006 Channel 6 
110-0007 Channel 7 
110-0008 Channel 8 
110-0009 Channel 9 
110-0010 Channel 10 
110-0011 Channel 11 
110-0012 Channel 12 
110-0013 Channel 13 
110-0001 40 Mc. IF Strip 

( 1-508-2 only ) 
577-0004 Switch Assembly - UHF - VHF ( 1-508-2) 
143-0022 Transformer - Audio Output 
143-0023 Transformer - HaloLighting 
128-0009 Transformer - Horizontal Discriminator 
241-0007 Transformer - Horizontal Scanning Assembly 
120-0003 Transformer - IF - Sound 
119-0003 Transformer - IF - Video 
119-0004 Transformer - IF - Video 
119-0005 Transformer - IF - Video 
126-0001 Transformer - IF - Video ( Output) 
141-0021 Trandormer - Power 
128-0008 Transformer - Sound Discriminator 
242-0002 Transformer - Vertical Oscillator 
241-0008 Transformer- Vertical Scanning 
611-2100 Tube- Cold Cathode - HaloLight 

Tube - 1B3GT 
Tube - 5U4G 
Tube - 6AH4GT 
Tube - 6AL5 
Tube - 6AU6 
Tube - 6AV6 
Tube - 6BK7 
Tube - 68Q6GT 
Tube - 6C4 

V19 Tube - 6CB6 
Tube - 6J6 
Tube - 6V3 
Tube - 6V6GT 
Tube - 12AU7 
Tube - 12AX7 
Tube - 12BY7 
Tube - 21EP4A 
Tube - 40A1 

323-0019 Tuner Unit- UHF ( with tubes) - 1-508-2 only 
323-0017 Tuner Unit - VHF ( with tubes ) 
553-4010 Washer - Neoprene ( H. V. Shield ) 
100-0009 Yoke - Deflection - Horizontal 

Vertical 
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REVISIONS AND CODE CHANGES TO CHASSIS 1-508-1,-2, 1-510-1,-2 AS NOTED 

CHASSIS 1-508-1,1-508-2,1-510-1,1-510-2 CHASSIS 1-510-1 C01, CO2, CO3,C04 AND 1-510-2 

All chassis covered are now 
using a 1/4 Amp slow blow fuse, Service 
Part 191-0014 instead of the original type. 

C267A and C267B ( chassis 1-508- 1 and 1-508-2), 
and 263A and C263B ( chassis 1-510-1 and 
1-510-2), . 1 Mfd. 600 V. capacitors are com-
bined into C267 and C263 respectively, . 22 Mfd. 
600 V. capacitors, Service Part 160-06022. 

These revisions bear no code change numbers. 

CHASSIS 1-508-1 C01, CO2, CO3 AND 1-508-2 

Reduction of sound interference in the picture 
is accomplished under code change CO1 on 
chassis 1-508-1 and in original production of 
chassis 1-508-2 by connecting pin 6 of V11, 
the 6AV6 1st A. F. Amplifier and Tuner AGC 
Clamp as indicated in Figure 27. Correct the 
note on AGC delay (at junction of resistors 
R127, 1.5 megohm and R131, 100M ohms) to 
read "To pin 5 on V11". 

VII 
6AV6 

11! A.F. & TUNER 
A.G.C. CLAMP 

TO TUNER 
A.G.C. DELAY 

TO 
CIII AND 
RII0 

TO 
CI12, C113, 
AND RIII 

FIGURE 27 - PARTIAL SCHEMATIC 
DIAGRAM CHASSIS 1-508-1 CO1 

R215, the Vertical Hold control on chassis 
1-508-1 and 1-508-2 is changed from 1.5 meg-
ohms to 2.0 megoluns, Service Part 153-0018, 
to increase its range. This revision is coded 
CO2 in chassis 1-508-1 and incorporated in 
initial production of chassis 1-508-2. 

Under code change CO3, a high pass filter, 
Service Part 114-0001 is now used on chassis 
1-508-1 between the VHF antenna and the VHF 
tuner to improve IF rejection of the tuner. 

C218A and C218B, 470Mmfd., 500V. capacitors 
are combined into C218, a 220 Mmfd. , 1000 V. 
capacitor, Service Part 160-1032 on chassis 
1-508-1 and 1-508-2. This revision bears no 
code change number in either chassis. 

C215, . 0047 Mfd., 500 V. ceramic capacitor 
is changed to a . 0047 Mfd. , 600 V. paper unit, 
Service Part 162-06247 in chassis 1-510-1 as 
CO1 and in original production of chassis 
1-510-2. The revision provides greater voltage 
tolerance for this capacitor. 

The following revisions constitute code change 
CO2 in chassis 1-510-1. These revisions will 
be included in initial production of chassis 
1-510-2. 

1. C106, 2 Mfd. capacitor and R105, 68M 
ohm resistor are now connected as in 
Figure 28 to prevent possible sound inter-
ference in the picture at high volume levels. 

FIGURE 28 - RATIO DETECTOR 
CIRCUIT CHANGE CHASSIS 1-510-1 CO2 • 

2. The ventilation of R176, 68 ohm resistor 
(75 ohms in certain initially produced 
chassis) is improved by physically re-
locating both this resistor and C136, . 22 
Mfd. capacitor. 

3. R255, 5,600 ohm resistor has been phy-
sically relocated as a factory change. 

Sensitivity in chassis 1-510-1 and 1-510-2 is 
increased by the following component changes. 
These changes constitute code CO3 in chassis 
1-510-1 and are incorporated in initial produc-
tion of chassis 1-510-2. 

1. R126 - 680 ohm resistor is removed. 

2. R130, R135 and R140 are changed from 
6,800 ohms to 4,700 ohms Service Part 
181-0472. 

3. R136 and R141 are changed from 12,000 
ohms to 6,800 ohms, Service Part 183-0682. 

A factory revision under code change CO3 also 
eliminates C215 - . 0047, 600 V. capacitor, 
previously added by code change C01. 

Code change CO4 in Chassis 1-510-1 and initial 
production of chassis 1-510-2 includes the 
following changes. 

1. R222 has been changed from 680 ohms 1( 
1000 ohms, Service Part 182-0102 to im-
prove the range of R220, the Vertica' 
Linearity control. 

SCHEMATIC 
LOCATION 

C218A,C218B 
C267A, C267B 
R215 

C218 
C267 
R215 

SCHEMATIC 
LOCATION 

C215 
C263A, C263B 

R126, R222, R258 
R130, R135, R140 
R136, R141 

C215 

C263 

R258 
R130, R135, R140 
R222 
R136, R141 

2. The stability of the horizontal oscillator has 
been improved by changing R258 from 680 
ohms to 820 ohms, Service Part 181-0821. 

3. A high pass filter, Service Part 114-0001 
is now incorporated between the VHF an-
tenna terminals and the VHF tuner to im-
prove rejection of IF by the tuner. 

Revise the 2 to e,tIicairIpartsinLcilsutdseappearing on 

these changes as noted below. 

REPAIR PARTS LIST CHASSIS 1-508-1,1-508-2 

SERVICE 
PART NUMBER 

163-0470 
160-0601 
153-0014 
191-0005 

160-10322 
160-06022 
153-0018 
114-0001 
191-0014 

DELETE 

ADD 

DESCRIPTION 

Capacitor - Mica - 470 Mmfd. - 500 V. 
Capacitor - Paper - Molded - . 1 Mfd. - 600 V. 
Control - Vertical Hold 
Fuse - 1/4 Amp - 250 V. 

Capacitor - Paper - Molded - 220 Mmfd. - 1000 V. 
Capacitor - Paper - Molded - . 22 Mfd. - 600 V. 
Control - Vertical Hold 
Filter - High Pass 
Fuse - 1/4 Amp - 250 V. - Slow Blow 

REPAIR PARTS LIST CHASSIS 1-510-1,1-510-2 

SERVICE 
PART NUMBER 

166-4700D 
160-0601 
191-0005 
181-0681 
181-0682 
183-0123 

162-06247 
160-06022 
114-0001 
191-0014 
181-0821 
181-0472 
182-0102 
183-0682 

DELETE 

ADD 

DESCRIPTION 

Capacitor - Ceramic - . 0047 Mfd. - 500 V. 
Capacitor - Paper - Molded - . 1 Mfd. - 600 V. 
Fuse - 1/4 Amp - 250 V. 
Resistor - 680 Ohm - 1/2 W. 
Resistor - 6,800 Ohm - 1/2 W. 
Resistor - 12,000 Ohm - 2 W. 

Capacitor - Paper - . 0047 Mfd. - 600 V. 
Capacitor - Paper - Molded - . 22 Mfd. - 600 V. 
Filter - High Pass 
Fuse - 1/4 Amp - 250 V. - Slow Blow 
Resistor - 820 Ohm - 1/2 W. 
Resistor - 4,700 Ohm - 1/2 W. 
Resistor - 1,000 Ohm - 1 W. 
Resistor - 6,800 Ohm - 2 W. 
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MODELS 200M, Ch. P - 504 - 1; 200MU, Ch. 1 - 504 - 2 

PARTS CODING 
VHF TUNER SECTION- - - CI TO C24, RI TO Rli• 
UHF TUNER SECTION -- - C26 TO C39, R26 TO R28 
SOUND SECTION- - - - - - - -C100 TO Ci14, R100 TO Rii4 
VIDEO SECTION- - -- - - - - - - - - - -- - - - - -C124 10 C152, R12 7 To RI53 
L.V.POWER SUPPLY SECTION- - - - cuis TO Ct130, R175 ANDRI76 
SYNC. SEPARATOR AND VERTICAL SWEEP SECTION C200 TO C214, R200 TO R227 
HOF& SWEEP AND H.V. POWER SUPPLY SECTION - -- - - - - - - - C250 TO 6267, R250 TO R268 

THE HIGHEST COMPONENT NUMBERS ON THIS SCHEMATIC DIAGRAM ARE: C267, L7I, R268, T6i AND V23 

II MEASURED WITH AN ELECTROSTATIC OR 
ZERO CURRENT METER AND AT LINE 
votracc METER READING OF 117 VOLTS, 
UNDER CONDITIONS OF NORMAL SIGNAL 

AND NO BRIGHTNESS. 

• SOURCE OF VOLTAGE. 

* PICTURE CONTRAST 
CONTROL AT MINIMUM. 

• BRIGHTNESS CONTROL 
AT MAXIMUM. 

CONNECTED TO INDICATED 
VOLTAGE SOURCE. 

HIGH PEAK VOLTAGE OF SHORT 
DURATION ( APPROX. 5,000v.) NM 
DAMAGE ME TER USED FOR THIS 
MEASuRE MEN T. 

• HIGH PEAK VOLTAGE 
( MORE THAN 1000 VOLTS) 

VOLTAGES ARE MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED, D.C. TAKEN AT 20,000 OHMS PER VOLT, 
A.C. AT 1,000 OHMS PER VOLT. MEASUREMENT CONDITIONS, UNLESS OTHERWISE NOTED: SOURCE 117 VOLT 
60 CYCLE, ANTENNA DISCONNECTED WITH NO SIGNAL INPUT, PICTURE CONTRAST AT MAXIMUM, BRIGHTNESS 
AT MINIMUM - OTHER CONTROLS AT NORMAL POSITIONS. 
AvER AGE VOLTAGES AND COIL RESISTANCES ARE INDICATED. RESISTANCE OF TAPPED COILS IS Fop ENTIRE 

WINDING. COIL RESISTANCE IS NOT SHOWN WHERE READINGS ARE TOO SMALL OR WIDELY VARIABLE 
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CHASSIS 1-508-2,1-510-2 

The two Bearing Rings, Service Part 554-0022, 
employed on the VHF-UHF drive assembly of 
TV chassis 1-508-2 and 1-510-2, have been 
replaced by two new parts as listed below: 

1. A new Bearing Ring, Service Part 554-0024, 
is used in place of the old front bearing 
ring. 

2. A new Bushing Ring, Service Part 554-0025, 
is used in place of the old rear bearing 
ring. 

These new parts provide for easier assembly 
and disassembly of the VHF-UHF drive 
assembly. 

SCHEMATIC 
LOCATION 

CHASSIS 1-504-1,1-504-2 

To bring the 1-504-1 and 1-504-2 Repair Parts 
List up to date, add the following service part 
numbers for the appropriate part: 

1. Service Part Number 163-4700, Capacitor - 
Polystyrene - . 0047 Mfd.- 500 V. - C255 

2. Service Part Number 554-0024, Ring 
Bearing ( 1-504-2 only). 

3. Service Part Number 554-0025, Ring 
Bushing ( 1-504-2 only). 

To include the changes contained in this supple-
ment, revise the Repair Parts Lists appearing 
on pa.1 es 2.1 abet 24 45 
noted below. 

REPAIR PARTS LIST CHASSIS 1-508-1,1-508-2  

SERVICE 
PART NUMBER 

R208 183-0103 
554-0022 Ring - Bearing ( 1-508-2 only) 

R199 
R198 
R208 

SCHEMATIC 
LOCATION 

C200 
C201 
R201 
R200 

C200 
C201 
R200, R201 

DELETE  

DESCRIPTION 

182-0333 
182-03645 
183-0153 
554-0024 
554-0025 

Resistor - 10,000 Ohm - 2 W. 

ADD 

Resistor - 33,000 Ohm - 1 W. 
Resistor - 360,000 Ohm - 1 W. 
Resistor - 15,000 Ohm - 2 W. 
Ring - Bearing ( 1-508-2 only) 
Ring - Bushing ( 1-508-2 only) 

REPAIR PARTS LIST CHASSIS 1-510-1,1-510-2 

SERVICE 
PART NUMBER 

163-0470 
160-04147 
181-0224 
181-0225 
554-0022 

163-0220 
160-0411 
181-0474 
554-0024 
554-0025 

DELETE 

DESCRIPTION 

Capacitor - Mica - 470 Mmfd. - 500 V. 
Capacitor - Paper - Molded - . 047 Mfd. - 400 V. 
Resistor - 220,000 Ohm - 1/2 W. 
Resistor - 2.2 Megohm - 1/2 W. 
Ring - Bearing ( 1-510-2 only) 

ADD  

Capacitor - Mica - 220 Mmfd. - 500 V. 
Capacitor - Paper - Molded - . 01 Mfd. - 400 V. 
Resistor - 470,000 Ohm - 1/2 W. 
Ring - Bearing ( 1-510-2 only) 
Ring - Bushing ( 1-510-2 only) 

ADDITION OF MODELS 200M, 200MU 225M , 225 MU 

The 200M and 200MU are direct viewing table 
model TV receivers varying only in frequency 
range. Model 200M contains the 1-504-1 chas-
sis, and provides reception of the 12 commer-
cial VHF channels; Model 200MU contains the 
1-504-2 chassis, and provides reception of all 

commercial channels - VHF channels 2 through 
13 and UHF channels 14 through 83. 
The 225M and 225MU are direct viewing table 
model television receivers that vary only in 
frequency range. Model 225M contains the 
1-510-1 chassis, and provides reception of 

VHF channels 2 through 13. Chassis 1-510-2 
is used in Model 225MU, providing reception 
of all commercial television channels - VHF 

MODEL 200M 

To include the 
the following 

models listed in this supplement, 
parts should be added 

channels 2 through 13 and UHF channels 14 
through 83. 

MODEL 225M 

REPAIR PARTS LIST CHASSIS 1-504-1, 1-504-2 

SCHEMATIC SERVICE 

LOCATION PART NUMBER  

SCHEMATIC 
LOCATION 

CHASSIS 

714-0018 
487-0023 
491-0016 
818-0010 
743-0024 
744-0022 
539-0503 

DESCRIPTION 

Bezel Assembly - 17" 
Clip - Bezel Mounting 
Gasket - Dust - Tube Mask 
Insert - UHF 
Knob Assembly - Outer (Channel Selector) 
Knob Assembly - Outer (Volume R.E On-Off) 
Speaker - 5" P. M. 

REPAIR PARTS LIST CHASSIS 1-510-1, 1-510-2 

SERVICE 
PART NUMBER 

714-0020 
487-0023 
491-0015 
818-0010 
743-0024 
744-0022 
539-0503 

DESCRIPTION  

Bezel Assembly - 21" 
Clip - Bezel Mounting 
Gasket - Dust - Tube Mask 
Insert - UHF 
Knob Assembly - Outer (Channel Selector) 
Knob Assembly - Outer (Volume & On-Off) 
Speaker - 5" P. M. 

1-504-1 C01, CO2 — CHASSIS 1-508-1 C07, C08, CO9 — 1-508-2 CO2, CO3 

CHASSIS 1-510-1 C07, CO8 

CHASSIS 1-504-1 CO1 

Code change C01 for TV chassis 1-504-1 in-
cludes the following changes to improve sensi-
tivity: 

1. C139 - . 0047 Mfd. capacitor is removed. 

2. R146 - 1000 ohm resistor is changed to a 
6800 ohm resistor. 

Refer to the revised 1-504-1, -2 schematic 
diagram included in this supplement for re-
visions in B+ connections to the plate circuits 
of V4, V5, and V6 accompanying these com-
ponent changes. 

CHASSIS 1-510-1 CO7 

The following component changes constitute 
code change CO? for the 1-510-1 TV chassis 
and result in improved sensitivity: 

1. R113 - 680 ohm, 10 watt resistor is 
changed to a 680 ohm, 2 watt resistor. 

2. R114 - 680 ohm, 2 watt resistor is added 
and connected in parallel to R113. 

3. R136 - 6,800 ohm resistor is changed to 
a 1,000 ohm resistor. 

4. R140 - 4,700 ohm resistor is changed to 
a 1,000 ohm resistor. 
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CHASSIS 1-504-1,C 02 -2 1-508-1 C07,08,09,1-508-2 CO2,03 1-510-1 CO8 

. R141 - 6,800 ohm resistor is changed to 
a 1,000 ohm resistor. 

. R138 - 1,000 ohm resistor is removed. 

R139 - 47 ohm resistor is changed to a 
180 ohm resistor. 

R146 - 1,000 ohm resistor is changed to 
a 6,800 ohm resistor. 

. C135 - . 0047 Mfd. capacitor is changed 
to a 270 Mmfd. capacitor. 

10. C139 - . 0047 Mfd. capacitor is removed. 

Refer to the revised 1-510-1, -2 schematic 
diagram included in this supplement for re-
visions in B+ connections to the plate circuits 
of V4, V5, and V6 accompanying these com-
ponent changes. 

A factory change also identified as code change 
C07 for the 1-510-1 TV chassis removes the 
high pass filter, Service Part 114-0001. 

CHASSIS 1-508-1 C07, C08, C09  
CHASSIS 1-508-2 CO2, CO3  

Code change C07 for the 1-508-1 TV chassis 
removes the high pass filter, Service Part 
114-0001, as a factory change. This filter 
was formerly added by code change CO3. 

Code change C08 for 1-508-1 chassis changes 
the voltage rating for C256 - . 22 Mfd. capaci-
tor from 200 V. to 400 V. 

Code change C09 for the 1-508-1 chassis con-
sists of the following revisions: 

1. C121 - . 047 Mfd. capacitor is added and 
connected across R131 - 100,000 ohm 
resistor as a factory change. 

2. C122 - . 22 Mfd. capacitor is added and 
connected from the VHF tuner AGC line 
to ground. This change serves to elimi-
nate a white flash type of interference in 
the picture. 

Under code change CO2 for TV chassis 1-508-2, 
the VHF tuner, Service Part 323-0017, is 
changed to Service Part 323-0031. This ver-
sion of the 1-508-2 VHF tuner includes the 
40 Mc. IF strip. 

Code changes C08 and C09 for the 1-508-1 
have been incorporated in the 1-508-2 chassis; 
however, they are identified on the 1-508-2 as 
code change CO3. 

On both chassis 1-508-1 and 1-508-2, the shield 
has been removed from the lead connecting 
Vertical Hold control R215 to the yellow lead 
of the Vertical Oscillator transformer T6b. 

This factory revision bears no code change 
number for either chassis. 

See schematic on page 35. 
CHASSIS 1-504-1 Cù2; CHASSIS 1-510-1 C08 

Code changes CO2 for TV chassis 1-504-1 and 
C08 for chassis 1-510-1 add a Noise Inverter 
stage, plus anmproved filtering circuit for 
the + 125 V. source, on the respective chassis. 
The Noise Inverter stage improves sync stability 
under noise conditions, and improved filtering 
of + 125 V. removes possible vertical scan 
instability caused by sound interference. 

Component revisions under these code changes 
on both chassis series are as follows: 

1. C253 - . 001 Mfd. capacitor is changed to 
. 0047 Mfd. 

2. C254 - . 01 Mfd. capacitor is changed to 
. 047 Mfd. 

3. R205 - 10,000 ohm resistor is changed to 
33,000 ohms. 

4. R115 - 68 ohm resistor is inserted in 
series with pin 8 of V11 - A. F. Output 
6Y6G and + 125 V. source. 

5. C115 - 20 Mfd. capacitor is connected to 
pin 8 of V11 - A. F. Output 6Y6G. (This 
capacitor consists of the C:] section of 
electrolytic C111 - C112 - C260, formerly 
wired as C112 to pin 4 of V11.) 

6. C112 - 20 Mfd. capacitor, ¿ Th section of 
C111 - C112 - C260, is replaced by a 
wire- in type electrolytic rated at 10 Mfd. 
350 V. 

7. C111 - 200 Mfd. capacitor is rewired to 
+125 V. source side of R115 - 68 ohm 
resistor. 

8. R200 - 470,000 ohm resistor on chas-
sis 1-510-1 and 2.2 megohm on chassis 
1-504-1, is replaced by a 1.2 megohm 
resistor. 

9. C203 - 680 Mmfd. is changed to a 70 to 
470 Mmfd. variable capacitor and becomes 
the Sync Balancing adjustment. Adjust 
C203 as described in the procedure on 
this page. 

See schematic on page 36. 
Component revisions peculiar to the CO2 change 
on chassis 1-504-1 are as follows: 

.1. C200 - 470 Mmfd. capacitor is changed to 
a 220 Mmfd. capacitor. 

2. C201 - 047 Mfd. is replaced by a . 01 
Mfd. capacitor. 

3. R201 - 220, 000 ohm resistor is changed 
to a 470,000 ohm resistor. 

See schematic on page 31. 

In addition to the above listed component re-
visions, an entire new stage consisting of a 
12AU7 tube functioning as a Noise Inverter 
has been added to both chassis series. Parts 
coding assigned to components in this stage are: 
capacitors - C230 to C232, resistors - R230 
to R237, and the 12AU7 tube - V24. 

Refer to the complete revised schematic dia-
grams of TV chassis 1-504-1, -2 and 1-510-2, -2 
for both new and revised circuits accompanying 
the 1-504-1 CO2 and 1-510-1 C08 changes. 

ADJUSTMENT OF C203  
SYNC BALANCING TRIMMER  

1. Tune in air signal. 

2. Short pin 2 of V15 Horizontal Phase De-
tector 6AL5 to chassis. 

3. Connect VTVM from pin 4 of V16 Horizon-
tal Oscillator 6SN7GT to chassis. 

4. Adjust C203 for minimum voltage. 

5. Remove VTVM from circuit. 

6. With Horizontal Hold control in mechanical 
center position, adjust L68 Horizontal 
Frequency control until picture moves 
back and forth across screen with blanking 
bar vertical. 

7. Remove short from pin 2 of V15 Horizontal 
Phase Detector 6AL5. 

8. With Contrast control in extreme counter-
clockwise position, rotate Horizontal Hold 
control until picture locks in and appears 
normal. 

9. Advance Contrast control to normal position 
and check Horizontal Hold control on all 
available channels. A slight readjustment 
of Horizontal Hold control may be neces-
sary. 

CHASSIS 1-504-1,1-504-2 

A factory change on the 1-504-1 and 1-504-2 
television chassis adds two pincushion corrector 
magnets to eliminate curvature of the edges of 
the raster. Adjust these magnets as described 
on page 8. 

CHASSIS 1-504-1, -2; 1-508-1, -2; 1-510-1, -2 

The type designation for the D440 germanium 
diode functioning as the Video Detector on all 
chassis coliered 

has been changed to the RTMA assigned 
number 1N105. All references to the D440 
number should be changed to 1N105 

CHASSIS 1-504-1, - 2; 1-510-1, -2  

As mentioned previously, a coding of V24 has 
been assigned to the new 12AU7 Noise Inverter 
stage on chassis 1-504-1, -2 and 1-510-1, -2. 
To eliminate confusion, the coding assigned to 
the UHF tuner tubes, i. e. - V24 for the 6AN4 
UHF Mixer, and V25 for the 6AF4 UHF Oscil-
lator - has been changed to V30 and V31, 
respectively. All references to these tubes 
should be changed to the new coding numbers. 

Production of 1-504-1, -2 and 1-510-1, -2 chas-
sis now include VHF tuners with the terminal 
board lugs identified by numbers stamped on 
the tuner. The revised schematic diagrams 
for these chassis use the new numbers for 
terminal locations. Figure 31 provides a 
means of cross-checking the former schematic 
letter designations against ' later production 
tuners with numbers. 

FIGURE 31 - VHF TUNER TERMINALS 
1-504-1, -2 & 1-510-1, -2 

Note: For convenience in servicing, complete 
schematic diagrams of the 1-504-1 and -2, 
1-508-1 and - 2, and 1-510-1 and -2 TV chas-
sis are included in this supplement. All 
revisions described in this supplement are 
incorporated on the respective schematic dia-
grams and Revised Repair Parts Lists. 
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SCHEMATIC 
LOCATION 

C143, C146, C150 
C100, C145, C147 
C140 
C264 
C125, C135, C141 
C103 
C265, C267 
C177, C178, C179, 
C180 
C126, C127, C128, 
C129, C130, C131, 
C132, C133, C134, 
CI37, C138, C139, 
C142, C144 
C101, C102 
C106, C110 
C213 
C175 
C176 
C114 
C2Il 
C260 
C112 
C111 

C109 
C258 
C200, C258 
C104, C203, C257 
C207 
C208, C212 
C113. C250, C266 
C105, C107, C108, 
C152, C214, C254 

C202 
C210 
C149 
C136, C148 
C151 

C251, C252, C253 
C201, C261 
C209 
C282, C263 
C255 

SERVICE 
PART NUMBER 

582-0015 
714-0018 
822-0002 
486-0005 
417-0008 
483-0018 
168-0008N 
166-0010P 
166-0043P 
174-0088 
166-0270N 
166-0330 
169-0015 
166-1000D 

166-4700D 

168-0011D 
161-1001 
161-1010 
161-2004 

161-2005 

161-3014 

163-0100 
163-0330 
163-0470 
163.0680 
162-0622 
162-0623 
162-06247 
162-0611 

162-0215 
162-06147 
162-0201 
162-0202 
162-0402 

DESCRIPTION 

Antenna - UHF ( 1-504-2 chassis models) 
Bezel - 17" Rectangular 
Board - Mounting (H. V. Assembly) 
Button - Corona - H. V. Power Supply 
Cable and Socket - Picture Tube 
Cap - Tube Socket ( H. V. Rectifiers) 
Capacitor - Ceramic - 4.7 Mmfd. - SOO V. 
Capacitor - Ceramic 10 Mmfd. - SOO V. 
Capacitor - Ceramic 43 Mmfd. - 500 V. 
Capacitor - Ceramic 68 Mmfd. - 2,000 V. 
Capacitor - Ceramic 270 !Amid. - 500 V. 
Capacitor - Ceramic 330 Mmfd. - 500 V. 
Capacitor - Ceramic 500 Mmfd. - 20,000 V. 
Capacitor - Ceramic - . 001 Mfd. - 500 V. 

Capacitor - Ceramic . 0047 Mfd. - 500 V. 

Capacitor - Ceramic - Dual - . 0047 Mfd. 
Capacitor - Electrolytic - 2 Mfd. 
Capacitor - Electrolytic - 10 Mfd. 
Capacitor - Electrolytic - 40 Mfd. 

80 Mfd. 
Capacitor - Electrolytic - 40 Mfd. 

100 Mfd. 
Capacitor - Electrolytic - 10 Mfd. 

20 Mfd. 
200 Mfd. 

Capacitor - Mica - 
Capacitor - Mica - 
Capacitor - Mica - 
Capacitor - Mica - 
Capacitor - Paper - 
Capacitor - Paper - 
Capacitor - Paper - 
Capacitor - Paper - 

Capacitor - Paper - 
Capacitor - Paper - 
Capacitor - Paper - 
Capacitor - Paper - 
Capacitor - Paper - 

- 500 V. 
- 50 V. 
- 500 V. 
- 400 V. 
- 400 V. 
- 400 V. 
- 50 V. 
- 100V. 
- 300 V. 
- 200 V. 

100 Mmfd. - 500 V. 
330 Mmfd. - 500 V. 
470 Mmfd. - 500 V. 
680 Mmfd. - 500 V. 
.0022 Mfd. - 600 V. 
.0033 Mfd. - 600 V. 
.0047 Mfd. - 600 V. 

.01 Mfd. - 600 V. 

.047 Mfd. - 200 V. 

.047 Mfd. - 600 V. 
. 1 Mid. - 200 V. 

.22 Mfd. - 200 V. 

.22 Mfd. - 400 V. 

160-0421 Capacitor - Paper - Molded - . 001 Mfd. - 400 V. 
160-04147 Capacitor - Paper - Molded - . 047 Mfd. - 400 V. 
160-0401 Capacitor - Paper - Molded - . 1 Mfd. - 400 V. 
160-06022 Capacitor - Paper - Molded - . 22 Mfd. - 600 V. 

Capacitor - Polystyrene - . 0047 Mfd. - 500 V. 

190-0007 Capacitor - Resistor Combination - Integrator Plate 
C204 .002 Mfd. - 500 V. 
C206 . 005 Mfd. - 500 V. 
C206 . 005 Mfd. - 500 V. 
R210 8,200 Ohm - 1/2 W. 
R2Il 8,200 Ohm - 1/2 W. 
R208 22,000 Ohm - 1/2 W. 

C259 
L50 
L51 

L56, L69, L70 
L68 
L71 
L57, L58 
L59, L60 
L61, L62 
L55 
L54 

12104, R153 
11218 
11257 
R159 
R212 
R220 

172-0032 
145-0004 
147-0014 
487-0022 
196-0007 

196-0010 
487-0008 
487-0004 
118-0010 
132-0001 
132-0002 
131-2003 
131-2008 
130-0001 
118-0011 
119-0002 
196-0014 
157-0021 
153-0014 
153-0017 
153-0016 
153-0014 
153-3011 
195-0001 
760-0037 

Capacitor - Trimmer - Horizontal Drive Control 
Choke - Filter - 
Choke - Heater 
Clamp - Bearing ( 1-504-2 only) 
Clip and Lead Assembly - Damper Cathode, Horizontal 
Output Plate 

Clip and Lead Assembly - H. V. Rectifier Plate 
Clip - Fuse 
Clip - IF Transformer Mounting 
Coil - Filter 
Coil - Horizontal Frequency 
Coil - Horizontal size 
Coil - Peaking - Dual 
Coil - Peaking - Dual 
Coil - Trap - 4.5 Mc. 
Coil - Trap - IF Cathode 

Coil - Tuner Coupling 
Connector - H. V. Anode and Lead Assembly 
Control - Dual - Contrast, Volume and On-Off 
Control - Height 
Control - Horizontal Hold 
Control - Picture ( Brightness) 
Control - Vertical Hold 
Control - Vertical Linearity 
Cord - Line 
Cover - Interlock Assembly (includes line cord) 

R111, R129, 11134, 
12152 
R101, R262, R263 181-0101 
R139 181-0181 
R143 181-0331 
R225, R226 181-0561 
R258 181-0821 
R102, R128, R131 181-0102 
11133, R136, R140, 
R141, R144, R146, 
11268 
11137, R142 181-0152 
11127, R206 181-0222 
11132 181-0272 
12260 181-0332 
11130, R135, 11140, 181-0472 

RIP 
12145, R205 
R221 
12148 
11204 
R250 
11214 
12100 
R105,11259 
R103, R109, R216, 
R251, R252 
12108 
12203,12256 
R158 
R224 
R110 
R107, 11147, R150, 
R175, 11201, R215 
R202 
R151,11219, R223, 181-0474 
R261 
11217 181-0684 
11227 181-0105 
11213 181-0155 
12200 181-0225 
12253, R254 181-0475 

R106 
R222 
R209 
12255 
R112 
R113, 11114 
R207 
12154,12155,12156 
R264 

R265 
12266 
11267 
11176 

181-0682 
181-0103 
181-01035 
181-0123 
181-0223 
181-0273 
181-0333 
181-0473 
181-0683 
181-0104 

181-01045 
181-0124 
181-0154 
181-0184 
181-01845 
181-0224 

181-0334 

Detector - Crystal Diode - D440 
722-0030 Dial - UHF ( 1-504-2 only) 
722-0028 Dial - UHF Dummy 
191-0014 Fuse - 1/4 Amp. - 125 V. - Slow Blow 
484-0013 Gear and Hub Assembly ( 1-504-2 only) 
710-0011 Glass - Picture Window 
486-0006 Insulator - Ceramic (Hor. Scan and H. V. Assembly) 
486-0009 Insulator - Tube Socket Cap (H. V. Rectifiers) 
744-0023 Knob - Inner - Contrast 
740-0029 Knob - Inner - Fine Tuning 
744-0022 Knob - Outer - Volume and On-Off 
743-0022 Knob - Outer and Dial Assembly 
715-0009 Lens - Bezel 
400-0014 Magnet - Focus and Centering Unit 
400-0013 Magnet - Ion Trap 
716-0005 Mask - 17" 
552-0001 Nut - 8-32 Wing - Yoke Mounting 
552-0024 Nut - 8-32 - Speaker Mounting 
488-0002 Pad - Rubber (Hor. Scan Transformer Assembly) 
484-0014 Pinion and Screws Assembly ( 1-504-2 only) 
415-0004 Plug - 1 Prong - Speaker 
415-0002 Plug - 2 Prong - Interlock 
415-0011 Plug - 5 Prong - Hor. Scan and H. V. Connector 
494-0009 Pulley and Sleeve Assembly (1-504-2 only) 
181-0470 Resistor - 47 Ohm - 1/2 W. 

Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 

Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 

100 Ohm - 1/2 W. 
180 Ohm - 1/2 W. 
330 Ohm - 1/2 W. 
560 Ohm - 1/2 W. 
820 Ohm - 1/2 W. 

1,000 Ohm - 1/2 W. 

1, 500 Ohm 
2,200 Ohm 
2,700 Ohm 
3,300 Ohm 
4,700 Ohm 

Resistor - 6,800 Ohm 
Resistor - 10,000 Ohm 
Resistor - 10,000 Ohm 
Resistor - 12,000 Ohm 
Resistor - 22,000 Ohm 
Resistor - 27,000 Ohm 
Resistor - 33,000 Ohm 
Resistor - 47,000 Ohm 
Resistor - 68,000 Ohm 
Resistor - 100,000 Ohm 

Resistor - 100,000 Ohm 
Resistor - 120,000 Ohm 
Resistor - 150,000 Ohm 
Resistor - 180,000 Ohm 
Resistor - 180,000 Ohm 
Resistor - 220,000 Ohm 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 

Resistor - 330,000 Ohm - 1/2 W. 
Resistor - 470,000 Ohm - 1/2 W. 

Resistor - 680,000 Ohm - 1/2 W. 
Resistor - 1.0 Megohm - 1/2 W. 
Resistor - 1.5 Megohm - 1/2 W. 
Resistor - 2.2 Megohm - 1/2 W. 
Resistor - 4.7 Megohm - 1/2 W. 

WAFER I 
REAR 

181-0156 Resistor - 15 Megohm - 1/2 W. 
182-0102 Resistor - 1,000 Ohm - 1 W. 
182-0332 Resistor - 3,300 Ohm - 1 W ' 
182-0562 Resistor - 5,600 Ohm - 1 W n""""'" 
182-0103 Resistor - 10,000 Ohm - 1 W. • ef 
183-0681 Resistor - 680 Ohm - 2 W 
183-0682 Resistor - 6,800 Ohm - 2 W. 
183-0123 Resistor - 12,000 Ohm - 2 W. 
183-0183 Resistor - 18,000 Ohm - 2 W., 
189-0024 Resistor Assembly - H. V. Supply 

1 Megohm - 2 W. 
1 Megohm - 2 W. 
1 Megohm - 2 W. 

187-0013 Resistor - 68 Ohm - 10 W. - W. W. 
486-0007 Retainer - Filament Leads (H. V. Rectifiers) 

Ring - Bearing (1-504,-2 only) 
Ring - Bushing ( 1-504-2 only) 

554-0021 Ring - Tube Socket Cap ( H. V. Rectifiers) 
551-1007 Screw - 4-40 x 2-1/2" (Hor. Scan Transformer) 
551-0018 Screw - 6-32 x 5/32" Special ( 1-504-2 only) 
493-0031 Shaft - UHF Drive ( 1-504-2 only) 
486-0008 Shield - Corona - Resistor 

SCHEMATIC 
LOCATION  

T53 
T61 
T55 
T56 
T57 
T58 
T50 
T52 
T59 
T60 
V20, V21 
V22 
V25 
V14 
V24 
V9, V15 
V8 
V10 
VI 
V17 
V13 
V3, V4, V5, V6 
V16 
V19 
V2 
V11 
V12 
V7 
V23 
V18 

L66, L67 
L64, L65 

SERVICE 
PART NUMBER  

482-0007 
417-0002 
414-0006 
417-0014 
412-0015 
412-0020 
412-0006 
412-0022 
412-0018 
412-0012 
412-0021 
558-0006 
558-0005 
558-0003 
539-0602 
496-0080 
143-0023 
241-0007 
119-0003 
119-0004 
119-0005 
126-0001 
141-0024 
128-0008 
242-0002 
241-0008 

323-0030 

323-0021 
323-0027 
553-4010 
100-0009 

DESCRIPTION  

Shield - Tube (7 Prong Miniature) 
Socket - 1 Prong (Speaker) 
Socket - 3 Prong - Yoke Connecting 
Socket - 5 Prong - Hor. Scan and H. V. Connectoi 
Socket - 7 Prong - Miniature 
Socket - 7 Prong - Miniature with Base 
Socket - 8 Prong - Octal 
Socket - 8 Prong - Octal - H. V. Assembly 
Socket - 8 Prong - Octal - Shock Mounted 
Socket - 8 Prong - Miniature 
Socket - 9 Prong - Miniature (Damper Tube) 
Spacer ( 1-504-2 only) 
Spacer - H. V. Assembly Mounting 
Spacer - Shock Mounted Socket 
Speaker - 6-1/2" P.M. 
Spring - Picture Tube Grounding 
Transformer - Audio Output 
Transformer - Horizontal Scanning Assembly 
Transformer - IF - Video 
Transformer - IF - Video 
Transformer - IF - Video 
Transformer - IF - Video (Output) 
Transformer - Power - 117 V. - 60 Cycle 
Transformer - Sound Discriminator 
Transformer - Vertical Oscillator 
Transformer - Vertical Scanning 
Tube - 1B3GT 
Tube - 5U4G 
Tube - 6AF4 ( 1-504-2) 
Tube - 6AH4GT 
Tube - 6AN4 ( 1-504-2) 
Tube - 6AL5 
Tube - 8AU6 
Tube - 6AV6 
Tube - 613C5 
Tube - 613Q6GT 
Tube - 6C4 
Tube - 6C136 
Tube - 6SN7GT 
Tube - 6V3 
Tube - 6X8 
Tube - 6Y6G 
Tube - 12AU7 
Tube - 12BY7 
Tube - 17YP4 
Tube - 40A1 
Tuner Unit Assembly - VHF (with tubes and UHF 
drive components) 

Tuner Unit - UHF (with tubes) ( 1-504-2 only) 
Tuner Unit - VHF ( with tubes) ( less UHF drive components) 
Washer - H. V. Ceramic Insulator Mounting 
Yoke - Deflection - Horizontal 

Vertical 
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CHASSIS 1-504-1 -2 Rev. 

REVISED REPAIR PARTS LIST 
CHASSIS 1-504-1, 1-504-2 

SCHEMATIC SERVICE SCHEMATIC SERVICE 
LOCATION  PART NUMBER DESCRIPTION LOCATION PART NUMBER DESCRIPTION 

582-0015 Antenna - UHF ( 1-504-2 Chassis Models) L61, L62 130-0001 Coil - Trap - 4.5 Mc. R106 181-0156 Resistor - 15 Megohm - 1/2 W. 
714-0016 Bezel Assembly ( 105 Models) L55 118-0011 Coil - Trap - IF Cathode R235 181-0226 Resistor - 22 Megohm - 1/2 W. 
714-0018 Bezel Assembly (200 Models) L54 119-0002 Coil - Tuner Coupling R115 182-0680 Resistor - 68 Ohm - I W. 
822-0002 Board - Mounting ( H. V. Assembly) 196-0014 Connector - H. V. Anode and Lead Assembly R222 182-0102 Resistor - 1,000 Ohm - 1 W. 
486-0005 Button - Corona - H. V. Power Supply R104, R153 157-0021 Control - Dual - Contrast, Volume and On-Off R209 182-0332 Resistor - 3,300 Ohm - 1 W. 
417-0008 Cable and Socket - Picture Tube R218 153-0014 Control - Height R255 182-0562 Resistor - 5,600 Ohm - 1 W. 
483-0018 Cap - Tube Socket ( H. V. Rectifiers) R257 153-0017 Control - Horizontal Hold R1I2 182-0103 Resistor - 10,000 Ohm - 1 W. 

C143, C146, C150 168-0008N Capacitor - Ceramic - 4.7 Mmfd. - 500 V. R159 153-0016 Control - Picture ( Brightness) R113, R114 183-0681 Resistor - 680 Ohm - 2 W. 
C100, C145, C147 166-0010P Capacitor - Ceramic - 10 Mmfd. - 500 V. R212 153-0014 Control - Vertical Hold R207 183-0682 Resistor - 6,800 Ohm - 2 W. 
C140 166-0043P Capacitor - Ceramic - 43 Mmfd. - 500 V. R220 153-3011 Control - Vertical Linearity R154, R155, R156 183-0123 Resistor - 12,000 Ohm - 2 W. C2.64 174-0068 Capacitor - Ceramic - 68 Mmfd. - 2,000 V. 195-0001 Cord - Line R264 183-0183 Resistor - 18,000 Ohm - 2 W. 
C125, C135, C141 
C103 

166-0270N 
166-0330 

Capacitor - Ceramic - 270 Mmfd. - 500 V. 
Capacitor - Ceramic - 330 Mmfd. - 500 V. 

760-0037 Cover - Interlock Assembly (Includes Line Cord) 
Detector - Crystal Diode 1N105 R265 

189-0024 Resistor Assembly - H. V. Supply 
1 Megohm - 2 W. C265, C267 169-0015 Capacitor - Ceramic - 500 Mmfd. - 20,000 V. 722-0030 Dial - UHF ( 1-504-2 only) H266 1 Megohm - 2 W. 

C177, C178, C179, 166-1000D Capacitor - Ceramic - . 001 Mfd. - 500 V. 722-0028 Dial - UHF Dummy R267 1 Megohm - 2 W. 
CI80 191-0014 Fuse - 1/4 Amp. - 250 V. - Slow Blow R176 187-0013 Resistor - 68 Ohm - 10 W. - W. W. 
C126, C127, C128, 166-4700D Capacitor - Ceramic - . 0047 Mfd. - 500 V. 491-0016 Gasket - Dust (Tube Mask) 486-0007 Retainer - Filament Leads ( H. V. Rectifiers) 
C129, C130, C131, 484-0013 Gear and Hub Assembly ( 1-504-2 only) 554-0024 Ring - Bearing ( 1-504-2 only) 
C132, C133, C134, 710-0011 Glass - Picture Window 554-0025 Ring - Bushing ( 1-504-2 only) 
C137, CI38, C142, 818-0010 Insert - UHF (200 Models) 554-0021 Ring - Tube Socket Cap (H. V. Rectifiers) 
C144 486-0006 Insulator - Ceramic (Hor. Scan and H. V. Assembly) 551-1007 Screw - 4-40 x 2-1/2" (Hor. Scan Transformer) 
C101, C102 168-0011D Capacitor - Ceramic - Dual - . 0047 Mfd. - 500 V. 486-0009 Insulator - Tube Socket Cap ( H. V. Rectifiers) 551-0018 Screw - 6-32 x 5/32" Special ( 1-504-2 only) 
C106, C110 161-1001 Capacitor - Electrolytic - 2 Mfd. - 50 V. 744-0023 Knob - Inner - Contrast 493-0031 Shaft - UHF Drive ( 1-504-2 only) C112 161-1007 Capacitor - Electrolytic - 10 Mfd. - 350 V. 740-0029 Knob - Inner - Fine Tuning 486-0008 Shield - Corona - Resistor 
C213 161-1010 Capacitor - Electrolytic - 10 Mfd. - 500 V 743-0022 Knob - Outer and Dial Assembly ( 105 Models) 482-0007 Shield - Tube (7 Prong Miniature) 
C175 161-2004 Capacitor - Electrolytic - 40 Mfd. - 400 V. 743-0024 Knob - Outer and Dial Assembly (200 Models) 417-0002 Socket - 1 Prong (Speaker) 
C176 
C114 161-2005 

80 Mfd. - 400 V. c:s 
Capacitor - Electrolytic - 40 Mfd. - 400 V..n. 

744-0022 Knob - Outer - Volume and On-Off 414-0006 
417-0014 

Socket - 3 Prong - Yoke Connecting 
Socket - 5 Prong - Hor. Scan and H. V. Connector 

C211 100 Mfd. - 50 V. A 715-0009 Lens - Bezel 412-0015 Socket - 7 Prong - Miniature 
C260 
C115 

161-3014 Capacitor - Electrolytic - 10 Mfd. - 100 V. A 
20 Mfd. - 300 V. .ci 

400-0014 
400-0013 

Magnet - Focus and Centering Unit 
Magnet - Ion Trap 

412-0020 
412-0006 

Socket - 7 Prong - Miniature With Base 
Socket - 8 Prong - Octal 

C111 200 Mfd. - 200 V. El 400-0016 Magnet - Pin Cushion Corrector 412-0022 Socket - 8 Prong - Octal - N.V. Assembly 
C109 163-0100 Capacitor - Mica - 100 Mmfd. - 500 V. 716-0005 Mask - 17" 412-0018 Socket - 8 Prong - Octal - Shock Mounted 
C200 163-0220 Capacitor - Mica - 220 Mmfd. - 500 V. 552-0001 Nut - 8-32 Wing - Yoke Mounting 412-0012 Socket - 9 Prong - Miniature 
C256 163-0330 Capacitor - Mica - 330 Mmfd. - 500 V. 552-0024 Nut - 8-32 - Speaker Mounting 412-0021 Socket - 9 Prong - Miniature (Damper Tube) 
C258 163-0470 Capacitor - Mica - 470, Mmfd. - 500 V. 488-0002 Pad - Rubber (Hor. Scan Transformer Assembly) 558-0006 Spacer ( 1-504-2 only) 
C104, C257 163-0680 Capacitor - Mica - 680 Mmfd. - 500 V. 484-0014 Pinion and Screws Assembly (1-504-2 only) 558-0005 Spacer - H. V. Assembly Mounting 
C207 162-0622 Capacitor - Paper - . 0022 Mfd. - 600 V. 415-0004 Plug - 1 Prong - Speaker 558-0003 Spacer - Shock Mounted Socket 
C208, C212 162-0623 Capacitor - Paper - . 0033 Mfd. - 600 V. 415-0002 Plug - 2 Prong - Interlock 539-0503 Speaker - 5" P. M. (200 Models) 
C113, C250, C253, 162-06247 Capacitor - Paper - . 0047 Mfd. - 600 V. 415-0011 Plug - 5 Prong - Hor. Scan and H. V. Connector 539-0602 Speaker - 6-1/2" P. M. ( 105 Models) 
C266 494-0009 Pulley and Sleeve Assembly ( 1-504-2 only) 496-0080 Spring - Picture Tube Grounding 
C105, C107, C108, 162-0611 Capacitor - Paper - . 01 Mfd. - 600 V. R111, R129, R134, 181-0470 Resistor - 47 Ohm - 1/2 W. T53 143-0023 Transformer - Audio Output 
C152, C214, C231, R152 T61 241-0007 Transformer - Horizontal Scanning Assembly 
C232 

R101, R262, R263 181-0101 Resistor - 100 Ohm - 1/2 W. T55 119-0003 Transformer - IF - Video 
C202, C254 162-0215 Capacitor - Paper - . 047 Mfd. - 200 V. R139 181-0181 Resistor - 180 Ohm - 1/2 W. T56 119-0004 Transformer - IF - Video 
C210 162-06147 Capacitor - Paper - . 047 Mfd. - 600 V. R143 181-0331 Resistor - 330 Ohm - 1/2 W. T57 119-0005 Transformer - IF - Video 
C149 162-0201 Capacitor - Paper - . 1 Mfd. - 200 V. R225, R226 181-0561 Resistor - 560 Ohm - 1/2 W. T58 126-0001 Transformer - IF - Video (Output) 
C136, C148 162-0202 Capacitor - Paper - . 22 Mfd. - 200 V. R258 181-0821 Resistor - 820 Ohm - 1/2 W. T50 141-0024 Transformer - Power - 117 V. - 60 Cycle 
C151 162-0402 Capacitor - Paper - . 22 Mfd. - 400 V. 

R102, R128, R131, 181-0102 Resistor - 1,000 Ohm - 1/2 W. T52 128-0008 Transformer - Sound Discriminator 
C251, C252 162-0421 Capacitor - Paper - Molded - . 001 Mfd. - 400 V. R133, R136, R140, T59 242-0002 Transformer - Vertical Oscillator 
C201 160-0411 Capacitor - Paper - Molded - . 01 Mfd. - 400 V. R141, R144, R268 T60 241-00G8 Transformer - Vertical Scanning 
C261 160-04147 Capacitor - Paper - Molded - . 047 Mfd. - 400 V. R137, R142 181-0152 Resistor - 1,500 Ohm - 1/2 W. V20, V21 Tube - 1B3GT 
C209, C230 160-0401 Capacitor - Paper - Molded - . 1 Mfd. - 600 V. R127, R206 181-0222 Resistor - 2,200 Ohm - 1/2 W. V31 Tube - 6AF4 ( 1-504-2) 
C262, C263 162-06022 Capacitor - Paper - Molded - . 22 Mfd. - 600 V. RI32 181-0272 Resistor - 2,700 Ohm - 1/2 W. V14 Tube - 6AH4GT 
C255 163-4700 Capacitor - Polystyrene - . 0047 Mfd. - 500 V. R234, R260 181-0332 Resistor - 3,300 Ohm - 1/2 W. V30 Tube - 6AN4 ( 1-504-2) 

C204 
C205 
C206 
R210 
R211 
R208 
C259 

190-0007 

172-0032 

Capacitor - Resistor Combination - Integrator Plate 
. 002 Mfd. - 500 V. 
.005 Mfd. - 500 V. 
.005 Mfd. - 500 V. 

8,200 Ohm - 1/2 W. 
8,200 Ohm - 1/2 W. 

22,000 Ohm - 1/2 W. 
Capacitor - 70 to 470 Mmfd. Trimmer (Horizontal Drive 

R130, RI35, R149 181-0472 

R146, R157 181-0682 
R145 181-0103 
R221 181-01035 
R148, R236 181-0123 
R204 181-0223 
R250 181-0273 
R205, R214 181-0333 

Resistor - 4,700 Ohm - 1/2 W. 

Resistor - 6,800 Ohm - 1/2 W. 
Resistor - 10,000 Ohm - 1/2 W. 
Resistor - 10,000 Ohm - 1/2 W. - 5% 
Resistor - 12,000 Ohm - 1/2 W. 
Resistor - 22,000 Ohm - 1/2 W. 
Resistor - 27,000 Ohm - 1/2 W. 
Resistor - 33 000 Ohm - 1/2 W. 

V9,V15 
V8 
V10 
VI 
V17 
V13 
V3,V4,V5,V6 
V16 

Tube - 6AL5 
Tube - 6AU6 
Tube - 6AV6 
Tube - 6BC5 
Tube - 6BQ6GT 
Tube - 6C4 
Tube - 6CB6 
Tube - 6SN7GT 

C203 172-0032 
Control) 

Capacitor - 70 to 470 Mmfd. Trimmer (Sync Balancing 
R100 181-0473 
R232 181-0563 

Resistor - 47,000 Ohm - 1/2 W. 
Resistor - 56,000 Ohm - 1/2 W. 

V19 
V2 

Tube - 6V3 
Tube - 6X8 

Adjustment) 
R105, R259 181-0683 Resistor - 68,000 Ohm - 1/2 W. VII Tube - 6Y6G 

L50 145-0004 Choke - Filter - B. 
R237 181-0823 Resistor - 82,000 Ohm - 1/2 W. V12, V24 Tube - 12AU7 

L51 147-0014 Choke - Heater 
R103, R109, R216, 181-0104 Resistor - 100,000 Ohm - 1/2 W. V7 Tube - 12BY7 

487-0022 Clamp - Bearing ( 1-504-2 only) R251, R252 V23 Tube - 17YP4 
196-0007 Clip and Lead Assembly -.Damper Cathode, Horizontal R108 181-01045 Resistor - 100,000 Ohm - 1/2 W. - 5% V18 Tube - 40A1 

Output Plate 
R203, R256 181-0124 Resistor - 120,000 Ohm - 1/2 W. 323-0030 Tuner Unit Assembly - VHF (With Tubes and UHF 

196-0010 Clip and Lead Assembly - H. V. Rectifier Plate 
R158 181-0154 Resistor - 150,000 Ohm - 1/2 W. Drive Components) 

487-0023 Clip - Bezel Mounting R224 181-0184 Resistor - 180,000 Ohm - 1/2 W. 323-0021 Tuner Unit - UHF (With Tubes) ( 1-504-2 only) 
487-0008 Clip - Fuse R110 181-01845 Resistor - 180,000 Ohm - 1/2 W. - 5% 323-0027 Tuner Unit - VHF (With Tubes) ( Less UHF Drive 
487-0004 Clip - IF Transformer Mounting R107, R147, R150, 181-0224 Resistor - 220,000 Ohm - 1/2 W. Components) 

L56, L69,.1.30 118-0010 Coil - Filter R175, R201, R215 553-4010 Washer - H. V. Ceramic Insulator Mounting 
L88 132-0001 Coil - Horizontal Frequency R202 181-0334 Resistor - 330,000 Ohm - 1/2 W. L66, L67 100-0009 Yoke - Deflection - Horizontal 
L71 132-0002 Coil - Horizontal Size R151, R201, R219, 181-0474 Resistor - 470,000 Ohm - 1/2 W. L64, L65 Vertical 
L57, L58 131-2003 Coil - Peaking - Dual R223, R230, R231, 
L59, L60 131-2008 Coil - Peaking - Dual R261 

R217 181-0684 Resistor - 680,000 Ohm - 1/2 W. 
R227 181-0105 Resistor - 1.0 Megohm - 1/2 W. 
R200 181-0125 Resistor - 1.2 Megohm - 1/2 W. 
R2I3 181-0155 Resistor - 1.5 Megohm - 1/2 W. 
R253, R254 181-0475 Resistor - 4.7 Megohm - 1/2 W. 

©John F. Rider 
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SCHEMATIC 
LOCATION 

SERVICE 
PART NUMBER  r .2RIPTION  

CI02, C143, C146, 
C148 
C100, C145, C147 166-0010P 
C140 1138-0043P 
C104 166-0047N 
C265 174-0068 
C126, CI41 166-0270N 
C108 166-0330 
C270, C271 169-0015 
C181, C182, C183, 166-1000D 
C184, C200 
C262 166-1000P 
CI01, C103, C105, 166-4700D 
C124, C125, C127, 
C128, C129, C130, 
C132, C133, C134, 
C135, C136, C137, 
C138, C139, C142, 
CI44, C150, C185, 
C186, C280 
C110,C123 161-1001 
C215 181-1010 
C263 181-4008 
C115 
C179 
C114 
C175 161-2004 
C177 
C176 161-3012 
CI 78 
C214 
C112, C252, C257 183-0100 
C107, C212, C217, 183-0680 
C261 
C209 162-0621 
C201, C208, C213 162-06233 
C118, C199, C202, 162-06247 
C250, C251 
C108,C111,C113, 162-0611 
C204, C216, C259 
CI21 162-02147 
C122, C131, CI49, 162-0202 
CI80, C253 
C256 162-0402 
C218 160-i 0 J2.2 
C258 160-06222 
C268 160-06133 
C203, C211, C266 160-04147 
C210, C255, C269 180-0601 
C284 160-02022 
C267 160-06022 
C254 169-0010 
C109 190-0006 

582-0015 
714-0011 
714-0010 
714-0012 
822-0002 
480-0001 
486-0005 
417-0019 
926-0009 
483-0018 
168-0008N 

R107 
C205 190-0007 

C2013 
C207 
R2I3 
R214 
f2 i2 
L50 145-0006 
L51 145-0002 
L52 147-0014 

487-0022 
196-0007 

196-0010 
487-0019 
487-0008 
487-0020 
487-0004 

L56,1.70, L71 118-0010 
L67 133-0002 
1.138 132-0002 
1.54 115-0001 
L57, L58 131-2010 
L59, L60 131-2007 
1.69 146-0005 
1.81, L62 130-0001 
1.55 118-0011 
L53 119-0002 

196-0014 
R202 153-0009 
R108, R163 157-0019 
R49 153-0015 
R222 153-0014 
R263 153-0007 
RI55 153-3007 
R215 153-0018 
R227 153-3011 

195-0008 
195-0001 
760.0036 

Antenna - UHF . 1 • 308 7, Models) 
Bezel - 21" Rectiing-Jlar 1172, 178 Models) 
Bezel 21" Rectan4u1, 175 Models) 
Bezel - 21" Recte,gult r ( 176, 177 Models) 
Board - Mounting (H.% . Assembly) 
Board - Terminal - HaloLighting Transformer 
Button - Corona - H. b.' Power Supply 
Cable and Socket - Picture Tube 
Cam and Screw Assembly 11-508-2) 
Cap - Tube Socket (H. V. Rectifiers) 
Capacitor - Ceramic - 4.7 Mmfd. - 500 V 

Capacitor - Ceramic - 10 Mmfd. - 500 V. 
Capacitor - Ceramic - 43 Mmfd. - 500 V. 
Capacitor - Ceramic - 17 Mmfd. - 500 V. 
Capacitor - Ceramic - 68 Mmfd. - 2,000 V. 
Capacitor - Ceramic - 270 Mmfd. - 500 V. 
Capacitor - Ceramic - 330 Mmfd. - 500 V. 
Capacitor - Ceramic •- 500 Mmfd. - 20,000 V. 
Capacitor - Ceramic - . 001 Mid. - 500 V. 

Capacitor - Ceramic - . 001 Mid. - 500 V. 
Capacitor - Ceramic - . 0047 Mid. - 500 V. 

Capacitor - Electrolytic - 2 Mid. - 50 V. 
Capacitor - Electrolytic - 10 Mid. - 500 V 
Capacitor - Electrolytic - 10 Mfd. - 100 V G. 

10 Mid. - 400 V la 
20 Mid. - 400 V CI 
25 Mid. - 25 V. 

Capacitor - Electrolytic - 40 Mid. - 400 V ti 
- 80 Mfd. - 400 V Mb 

Capacitor - Electrolytic - 40 Mid. - 200 V la 
- 80 Mid. - 200 V CD 
100 Mfd - 50 V. 4ti 

Capacitor - Mica - 100 Mmfd. - 500 V 
Capacitor - Mica - 680 Mmfd. - 500 V. 

Capacitor - Paper - . 001 Mid. - 600 V. 
Capacitor - Paper - 0033 Mid. - 600 V. 
Capacitor - Paper - 0047 Mid. - 600 V. 

Capacitor - Paper - . 01 Mid. - 600 V. 

Capacitor - Paper - . 047 Mid. - 200 V. 
Capacitor - Paper - 22 Mid. - 200 V. 

Capacitor - Paper - . 22 Mid. - 400 V. 
Capacitor - Paper - Molded - 220 Mmfd. - 1,000 V. 
Capacitor - Paper - Molded - . 0022 Mfd. - 600 V. 
Capacitor - Paper - Molded - . 033 Mfd. - 600 V. 
Capacito; - Paper - Molded - . 047 Mid. - 400 V. 
Capacitor - Paper - Molded - . 1 Mid. - 600 V. 
Capacitor - Paper - Molded - . 22 Mid. - 200 V. 
Capacitor - Paper - Molded - . 22 Mid. - 600 V. 
Capacitor - Polystyrene - . 015 Mfd. - 400 V. 
Capacitor - Resistor Combination - Tone Compensating 

. 01 Mid. 
47,000 Ohm - 1/2 W. 

Capacitor - Resistor Combination - Integrator Plate 
. 002 Mid. 
. 005 Mid. 
. 005 Mid. 

8,200 Ohm - 1/2 W. 
8,200 Ohm - 1/2 W. 

22,000 Ohm - 1/2 W. 
Choke - Filter - B. (. 330 V. ) 
Choke - Filter - B. (* 125 V.) 
Choke - Heater 
Clamp - Bearing ( 1-508-2) 
Clip and Lead Assembly - Damper Cathode and 
Horizontal Output Plate 

Clip and Lead Assembly - H. V. Rectifier Plate 
Clip - Cold Cathode Tube Mounting 
Clip - Fuse 
Clip - Glass Mounting - Top 
Clip - IF Transformer Mounting 
Coil - Filter 
Coil - Horizontal Linearity 
Coil - Horizontal Size 
Coil - Link Shunt 
Coil - Peaking - Dual 
Coil - Peaking - Dual 
Coil - Ringing 
Coil - Trap - 4.5 Mc. 
Coil - Trap - IF Cathode 
Coil - Tuner Coupling 
Connec or - Anode and Lead Assembly 
Contro - AGC 
Contro - Brightness, Volume and On-Off 
Contro - HaloLight 
Contro - Height 
Contro - Horizontal Drive 
Contro - Picture (Contrast) 
Contro - Vertical Hold 
Contro - Vertical Linearity 
Cord and Receptacle Assembly ( 178 Models) 
Cord - Line 
Cover - Interlock Assembly (Includes Line Cord) 

172 Models 

RI79, R267 
R114, R132, R13b, 
R144 
R101, R266, R268 
R105 

R148, R211, R254 181-0331 
R229, R230 181-0561 
R102, R130, R134, 181-0102 
R136, R140, R142, 
R146, R149, f151, 
f257, R275 
R141,R147 181-0152 
R129, R135 181-0272 
RI52 181-0332 
R153. R159 181-0392 
R264 181-0472 
R133, R139, f145 181-0682 
R154, R255 181-0822 
R150, R204, R206, 181-0103 
R209 
R228 
R207 
R156 
R143 
R104, R260 
R200, R203, R217 
RICIO, R103 
R128, R137 
R109 
R262 
R1013, R131, R219, 
f251, R252 
R261 181-0154 
R111, R175, R2I8, 181-0224 
R225 
R161, RI64 181-0334 
R112, R180, R201, 181-0474 
f22 I, R250, R259, 
f265 
R205, R210, R220 181-0884 
R165, R253 181-0105 
R127 181-0155 
R216 181-0185 
R223 181-0225 
RI82 181-0475 
R224 181-0105 
R110 181-0156 
R180 189-0029 
R113 182-0391 

REVISED REPAIR PARTS LIST 
CHASSIS 1-508-1, 1.508-2 

760-0032 Cover - Interlock Assembly ( Includes Line Cord) 
175 Models 

760-0033 Cover - Interlock Assembly (Includes Line Cord) 
176 Models 

760-0034 Cover - Interlock Assembly (Includes Line Cord) 
177 Models 

760-0035 Cover - Interlock Assembly (Includes Line Cord) 
178 Models 

722-0027 Dial - UHF ( 1-508-2 Models) 
722-0028 Dial - UHF - Dummy ( 1-508-1 Models) 

Detector - Crystal Diode 1N105 
339-0035 Drum and Shaft Assembly - VHF Tuner 
191-0014 Fuse - 1/2 Amp. - 250 V. - Slow Blow 
484-0013 Gear and Hub Assembly ( 1-508-2) 
710-0009 Glass - Picture Window 
486-0006 Insulator - Ceramic - Horizontal Scan and H. V. Assembly 
486-0009 Insulator - Tube Socket Cap 
818-0008 Jewel - TV ( 172, 177, 178 Models) 
740-0029 Knob - Fine Tuning 
744-0021 Knob - Halo Control 
744-0023 Knob - Inner - Brightness 
743-0023 Knob - Outer and Dial Assembly 
744-0022 Knob - Outer - Volume and On- Off 
611-0047 Lamp - 447 
715-0009 Lens - Bezel 
400-00' l Magnet - Focus and Centering Unit 
400-0013 Magnet - Ion Trap 
400-0016 Magnet - Pin Cushion Corrector 
716-0003 Mask - 21" 
818-0004 Nameplate - Sylvania 
552-0001 Nut - # 8-32 Wing - Yoke Mounting 
488-0002 Pad - Rubber (Horizontal Scan Transformer Assembly) 
484-0014 Pinion and Screws Assembly ( 1-508-2) 
415-0004 Plug - 1 Prong - Speaker 
415-0010 Plug - 2 Prong - HaloLight Connector 
415-0002 Plug - 2 Prong - Interlock 
415-0015 Plug 4 Prong - HaloLight and Channel Indicator Light 
415-0011 Plug - 5 Prong - Horizontal Scan and H. V. Connector 
494-0008 Pulley and Sleeve Assembly ( 1-508-2) 
189-0007 Resistor - 4.3 Ohm - 1/2 W. - W. W. 
181-0470 Resistor - 47 Ohm - 1/2 W. 

181-0101 
181-0271 

181-01235 
181-0123 
181-0153 
181-0183 
181-0223 
181-0333 
181-0473 
181-0563 
181-0683 
181-0823 
181-0104 

Resistor - 
Resistor - 

Resistor - 
Resistor - 
Resistor - 

100 Ohm - 1/2 W. 
270 Ohrn - 1/2 W 

330 Ohm - 1/2 W 
560 Ohm - 1/2 W. 

I, 000 Ohm - 1/2 W. 

Resistor - 1,500 Ohm - 1/2 W. 
Resistor - 2,700 Ohm - 1/2 W. 
Resistor - 3,300 Ohm - 1/2 W. 
Resistor - 3,900 Ohm - 1/2 W. 
Resistor - 4,700 Ohm - 1/2 W. 
Resistor - 6,800 Ohm - 1/2 W. 
Resistor - 8,200 Ohm - 1/2 W. 
Resistor - 10,000 Ohm - 1/2 W. 

Resistor - 12,000 Ohm - 1/2 W. 
Resistor - 12,000 Ohm - 1/2 W. 
Resistor - 15,000 Ohm - 1/2 W. 
Resistor - 18,000 Ohm - 1/2 W. 
Resistor - 22,000 Ohm - 1/2 W. 
Resistor - 33,000 Ohm - 1/2 W. 
Resistor - 47,000 Ohm - 1/2 W. 
Resistor - 56,000 Ohm - 1/2 W. 
Resistor - 68,000 Ohm - 1/2 W. 
Resistor - 82,000 Ohm - 1/2 W. 
Resistor - 100,000 Ohm - 1/2 W. 

Reeistor - 150,000 Ohm - 1/2 W. 
Resistor - 220,000 Ohm - 1/2 W. 

Resistor - 330,000 Ohm - 1/2 %V. 
Resistor - 470,000 Ohm - 1,2 W. 

Resistor - 680,000 Ohm - 1/2 W. 
Resistor - 1.0 Megohm - 1/2 W. 
Resistor - 1.5 Megohm - 1/2 W. 
Resistor - I. 8 Megohm - 1/2 W. 
Resistor - 2.2 Megohm 1/2 W. 
Resistor - 4.7 Megohm 1/2 W. 
Resistor - 10 Megohm - 1/2 W. 
Resistor - 15 Megohm - 1/2 W. 
Resistor - 4.7 Ohm - 1 W. 
Resistor - 390 Ohm - I W. 

SCHEMATIC 
LOCA TION 

SERVICE 
PART NUMBER DESCRIPTION 

R228 182-0122 Resistor - 1,200 Ohm - 1 W. 
R258 182-0153 Resistor - 15,000 Ohm - 1 W. 
R199 182-0333 Resistor - 33,000 Ohm - 1 W. 
R198 182-0364 Resistor - 360,000 Ohm - 1 W. 
R271 183-0102 Resistor - 1,000 Ohm - 2 W. 
R177, f178 183-0472 Resistor - 4,700 Ohm - 2 W. 
R157, R158 183-0682 Resistor - 6,800 Ohm • 2 W. 
R208 183-0153 Resistor - 15,000 Ohm - 2 W. 
R269 183-0183 Resistor - 18.000 Ohm - 2 W. 
R47, R48 189-0026 Resistor - 33,000 Ohm - 2 W. 
R256 183-0333 Resistor - 33,000 Ohm - 2 W. 
R270 183-0393 Resistor - 39,000 Ohm - 2 W. 

189-0024 Resistor Assembly - N.V. Power Supply 
R272 1.0 Megohm - 2 W. 
R273 1.0 Megohm - 2 W. 
R274 1.0 Megohm - 2 W. 
RI15, f176 187-0005 Resistor - 2,000 Ohm - 5 W. - W. W. 
R126 187-0012 Resistor 3.300 Ohm - 5 W. - W. W. 

486-0007 Retainer - Filament Leads ( H. V. Rectifier) 
554-0024 Ring - Bearing 1I-508-2) 
554-0025 Ring - Bushing ( 1-508-2) 
554-0021 Ring - Tube Socket Cap ( H. V. Rectifiers) 
551-1007 Screw - 04-40 x 2-1/2" ( Horizontal Scan and H. V. Supply) 
551-0018 Screw - Special - VHF Tuner Unit Assembly ( 1-508-2) 
493-0031 Shalt - UHF Drive ( 1-508-2) 
486-0008 Shield - Corona - Resistor 
483-0019 Shield - Light 
442-0007 Shield - Tube (7 Prong Miniature% 
417-0002 Socket - I Prong (Speaker) 
414-0006 Socket - 3 Prong - Yoke Connecting 
413-0006 Socket - 4 Prong - Channel Indicator Light 

and HaloLighting 
417-0014 Socket - 5 Prong - Horizontal Scan and H. V. Connector 
412-0015 Socket - 7 Prong Miniature 
412-0020 Socket - 7 Prong Miniature with Base 
412-0006 Socket - 8 Prong Octal 
412-0022 Socket - 8 Prong Octal - H. V. Rectifiers 
412-0018 Socket - 8 Prong Octal - Shock Mounted 
412-0012 Socket - 9 Prong Miniature 
412-0021 Socket - 9 Prong Miniature - Damper Tube 
558-0005 Spacer - H. V. Assembly Mounting 
558-0003 Spacer - Shock Mounted Socket 
558-0006 Spacer - VHF Tuner Unit Assembly ) 1-508-2) 
539-0602 Speaker - 6-1/2" P.M. ( 175 Models) 
539-1004 Speaker - 10" P. M. ( 176 Models) 
539-1005 Speaker - 10" P. M. ( 172, 177 Models) 
539-1205 Speaker - le P. M. ( 178 Models) 
496-0079 Spring - Picture Tube Grounding 
339-0036 Spring - Retaining - VHF Tuner Drum 
495-0009 String - Drive Assembly ( 1-508-2) 

1.1,1.2,1.4,1.5,1.7 110-0002 Strip - Coil - VHF Tuner - Channel 2 
110-0003 Channel 3 
110-0004 Channel 4 
110-0005 Channel 5 
110-0006 Channel 6 
110-0007 Channel 7 
110-0008 Channel 8 
110-0009 Channel 9 
110-0010 Channel 10 
110-0011 Channel It 
110-0012 Channel 12 
110-0013 Channel 13 

LI, L2,1.-4, L5 110-0001 40 Mc. IF Strip ( 1-508-2 only) 
577-0004 Switch Assembly - UHF - VHF ( 1-508-2) 

T53 143-0022 Transformer - Audio Output 
T30 141-0023 Transformer - HaloLighting 
T82 128-0009 Transformer - Horizontal Discriminator 
T63 241-0007 Transformer - Horizontal Scan 
T51 120-0003 Transformer - IF Sound 
T55 119-0003 Transformer - IF - Video 
T58 119-0004 Transformer - IF - Video 
T57 119-0005 Transformer - IF - Video 
T58 126-0001 Transformer - IF - Video (Output) 
T50 141-0021 Transformer - Power - 117 V. - 60 Cycle 
T52 128-0008 Transformer - Sound Discriminator 
T60 242-0002 Transformer - Vertical Oscillator 
T81 241-0008 Transformer - Vertical Scanning 

611-2100 Tube - Cold Cathode - HaloLight 
V24,V25 Tube - 1B3GT 
V26,V27 Tube - 5U4G 
V17 Tube - 6AH4GT 
VIO,V18 Tube - 6AL5 
V8, V9,V13 Tube - 6AU6 
VII Tube - 6AV6 
VI Tube - 6BK7 
V22 Tube - 6Bgt3GT 
V16 Tube - 6C4 
V3,V4,V5,V6,VI9 Tube - 6CB6 
V2, V29, ( 1-508-2) Tube - 636 
V23 Tube - 6V3 
V12 Tube - 6V6GT 
V15, V20 Tee - 12AU7 
V14 Tube - 12AX7 
V7 Tube - 12BY7 
V28 Tube - 21EP4A 
V2I Tube - 40A 1 

323-0019 Tuner Unit - UHF ( with tubes) - 1-508-2 
323-0017 Tuner Unit - VHF ( with tubes, less UHF drive components) 
323-0031 Tuner Unit - VHF ( with tubes and 40 Mc. IF strip) - 1-508-2 
323-0026 Tuner Unit Assembly - VHF ( with tubes and UHF drive 

components) 
553-4010 Washer - Neoprene - H. V. Ceramic Insulator Mounting 
554-0023 Washer - VHF Tuner Unit ( 1-508-2) 

L65, L66 100-0009 Yoke - Deflection - Horizontal 
L63, L64 Vertical 
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CHASSIS 1-510-1 -2 Rev. 

SCHEMATIC 
LOCATION 

SERVICE 
PART NUMBER DESCRIPTION 

R225, R226 
R258 
R102, R128, R131, 
R133, R136, R140, 
R141, R144, R268 
R137,R142 
R127, R206 
R132 
R234, R260 
R130, R135, R149 
R146, R157 
R145 
R221 
R148, R236 
R204 
R250 
R205, R214 
R100 
R232 
R105, R259 
R237 
R103, R109, R216, 
R233, R25I, R252 
R108 
R203, R256 
R158 
R224 
R110 
R107, R147, R150, 
R175, R201, R215 
R202 
R151, R201, R219, 
R223, R230, R231, 
R261 
R217 
R227 
R200 
R213 
R253, R254 
R106 
R235 

R106 
R235 
R115 
R222 
R209 
R255 
R112 
R113, R114 
R207 
R154,R155,R156 
R264 

R265 
n260 
R267 
R176 

T53 
T61 
T55 

181-0561 
181-0821 
181-0102 

181-0152 
181-0222 
181-0272 
181-0332 
181-0472 
181-0682 
181-0103 
181-01035 
181-0123 
181-0223 
181-0273 
181-0333 
181-0473 
181-0563 
181-0683 
181-0823 
181-0104 

181-01045 
181-0124 
181-0154 
181-0184 
181-01845 
181-0224 

181-0334 
181-0474 

181-0684 
181-0105 
181-0125 
181-0155 
181-0475 

181-0156 
181-0226 

ResistJr - 560 Ohm - 1/2 W. 
Resistor - 820 Ohm - 1/2 W. 
Resistor - 1,000 Ohm - 1/2 W. 

Resistor - 1,500 Ohm - 1/2 W. 
Resistor - 2,200 Ohm - 1/2 W. 
Resistor - 2,700 Ohm - 1/2 W. 
Resistor - 3,300 Ohm - 1/2 W. 
Resistor - 4,700 Ohm - 1/2 W. 
Resistor - 6,800 Ohm - 1/2 W. 
Resistor - 10,000 Ohm - 1/2 W. 
Resistor - 10,000 Ohm - 1/2 W. - 
Resistor - 12,000 Ohm - 1/2 W. 
Resistor - 22,000 Ohm - 1/2 W. 
Resistor - 27,000 Ohm - 1/2 W. 
Resistor - 33,000 Ohm - 1/2 W. 
Resistor - 47,000 Ohm - 1/2 W. 
Resistor - 56,000 Ohm - 1/2 W. 
Resistor - 68,000 Ohm - 1/2 W. 
Resistor - 82,000 Ohm - 1/2 W. 
Resistor - 100,000 Ohm - 1/2 W. 

Resistor - 100,000 Ohm - 1/2 W. - 
Resistor - 120,000 Ohm - 1/2 W. 
Resistor - 150,000 Ohm - 1/2 W. 
Resistor - 180,000 Ohm - 1/2 W. 
Resistor - 180,000 Ohm - 1/2 W. - 
Resistor - 220,000 Ohm - 1/2 W. 

Resistor - 330,000 Ohm - 1/2 W. 
Resistor - 470,000 Ohm - 1/2 W. 

Resistor - 680,000 Ohm - 1/2 W. 
Resistor - 1.0 Megohm - 1/2 W. 
Resistor - 1.2 Megohm - 1/2 W. 
Resistor - 1.5 Megohm - 1/2 W. 
Resistor - 4.7 Megohm - 1/2 W. 
Resistor - 15 Megohm - 1/2 W. 
Resistor - 22 Megohm - 1/2 W. 

181-0156 Resistor - 15 Megohm - 1/2 W. 
181-0226 Resistor - 22 Megohm - 1/2 W. 
182-0680 Resistor - 68 Ohm - 1 W. 
182-0102 Resistor - 1,000 Ohm - 1 W. 
182-0332 Resistor - 3,300 Ohm - 1 W. 
182-0562 Resistor - 5,600 Ohm - 1 W. 
182-0103 Resistor - 10,000 Ohm - I W. 
183-0681 Resistor - 680 Ohm - 2 W. 
183-0682 Resistor - 6,800 Ohm - 2 W. 
183-0123 Resistor - 12,000 Ohm - 2 W. 
183-0183 Resistor - 18,000 Ohm - 2 W. 
189-0024 Resistor Assembly - H. V. Power Supply 

1 Megohm - 2 W. 
1 NIcguhrn 2 W. 
I Megohm - 2 W. 

187-0013 Resistor - 68 Ohm - 10 W. - W. W. 

486-0007 Retainer - Filament Leads ( H. V. Rectifiers) 
554-0024 Ring - Bearing ( 1-510-2 only) 
554-0025 Ring - Bushing ( 1-510-2 only) 
554-0021 Ring - Tube Socket Cap ( H. V. Rectifiers) 
551-1007 Screw - 04 - 40 x 2-1/2" ( Hor. Scan Transformer) 
551-0018 Screw - 06 - 32 x 5/32, Special ( 1-510-2 only) 
493-0031 Shaft - UHF Drive ( 1-510-2 only) 
486-0008 Shield - Corona - Resistor 
482-0007 Shield - Tube (7 Prong Miniature) 
417-0002 Socket - 1 Prong (Speaker) 
414-0006 Socket - 3 Prong - Yoke Connecting 
417-0014 Socket - 5 Prong - Hor. Scan and H. V. Connector 
412-0015 Socket - 7 Prong - Miniature 
412-0020 Socket - 7 Prong - Miniature ( with base) 
412-0006 Socket - 8 Prong - Octal 
412-0022 Socket - 8 Prong - Octal - H. V. Rectifier 
412-0018 Socket - 8 Prong - Octal - Shock Mounted 
412-0012 Socket - 9 Prong - Min'ature 
412-0021 Socket - 9 Prong - Miniature (Damper Tube) 
558-0006 Spacer ( 1-510-2 only) 
558-0005 Spacer - H. V. Assembly Mounting 
558-0003 Spacer - Shock Mounted Tube Socket 
539-0503 Speaker - 5" P. M. ( 225 models) 
539-0602 Speaker - 6-1/2" P. M. ( 120 models) 
539-0802 Speaker - P. M. ( 126 models) 
496-0079 Spring - Picture Tube Grounding 

143-0023 Transformer - Audio Output 
241-0007 Transformer - Horizontal Scan 

119-0003 Transformer - IF - Video 

REVISED REPAIR PARTS LIST 
CHASSIS 1.510-1, 1-510-2 

T56 119-0004 
T57 119-0005 
T58 126-0001 
T50 141-0024 
T52 128-0008 
T59 242-0002 
T60 241-0008 
V20, V21 
V22 
V31 
V14 
V30 
V9,V15 
V8 
VIO 
VI 
V17 
V13 
V3,114, V5, 
V6 
V16 
V19 
V2 
VII 
V12,V24 
V7 
V23 
V18 

323-0025 

323-0021 
323-0018 

553-4010 
L66, L67 100-0009 
L64, L65 

582-0015 
714-0014 
714-0015 
714-0020 
822-0002 
486-0005 
417-0008 
483-0018 

C14:1, C146, C150 168-0008N 
C100, C145, C147 166-0010P 
C140 166-0043P 
C264 174-0068 
C125, C135, C141 166-0270N 
C103 166-0330 
C265, C267 169-0015 
CI77, C178, C179, 166-1000D 
C180 
C126, C127, C128, 166-4700D 
CI29, C130, C131, 
C132, C133, C134, 
C137, C138, C142, 
C144 
CI01, C102 168-0011D 
C106, C110 161-1001 
C112 161-1007 
C213 161-1010 
C175 161-2004 
C178 
C114 161-2005 
C211 
C260 161-3014 
C115 
C111 
C109 163-0100 
C200 163-0220 
C256 163-0330 

Transformer - IF - Video 
Transformer - IF - Video 
Transformer - IF - Video (Output) 
Transformer - Power - 117 V. - 60 Cycle 
Transformer - Sound Discriminator 
Transformer - Vertical Oscillator 
Transformer - Vertical Scanning 
Tube - 1B3GT 
Tube - 5U4G 
Tube - 6AF4 ( 1-510-2 only) 
Tube - 6AH4GT 
Tube - 6AN4 ( 1-510-2 only) 
Tube - 6AL5 
Tube -. 6AU6 
Tube - 6AV6 
Tube - 6BC5 
Tube - 6BQ6GT 
Tube - 6C4 
Tube - 6CB6 

Tube - 6SN7GT 
Tube - 6V3 
Tube - 6X8 
Tube - 6Y6G 
Tube - 12AU7 
Tube - 12BY7 
Tube - 21EP4A 
Tube - 40A 1 
Tuner Unit Assembly - VHF (with tubes and UHF drive 

components) 
Tuner Unit - UHF ( with tubes) ( 1-510-2 only) 
Tuner Unit - VHF (with tubes) ( less UHF drive 

components) 
Washer - Neoprene - H. V. Ceramic Insulator Mounting 
Yoke - Deflection - Horizontal 

Vertical 
Antenna - UHF ( 1-510-2 chassis models) 
Bezel Assembly ( 120 models) 
Bezel Assembly ( 126 models) 
Bezel Assembly (225 models) 
Board - Mounting ( H. V. Assembly) 
Button - Corona - H. V. Power Supply 
Cable and Socket - Picture Tube 
Cap - Tube Socket ( H. V. Rectifiers) 
Capacitor - Ceramic - 4.7 Mmfd. - 500 V. 
Capacitor - Ceramic - 10 Mmfd. - 500 V. 
Capacitor - Ceramic - 43 Mmfd. - 500 V. 

Capacitor - Ceramic - 88 Mmfd. - 500 V. 
Capacitor - Ceramic - 270 Mmfd. - 500 V. 
Capacitor - Ceramic - 330 Mmfd. - 500 V. 
Capacitor - Ceramic - 500 Mmfd. - 20,000 
Capacitor - Ceratnic - . 001 Mfd. - sob V. 

Capacitor - Ceramic - . 0047 Mfd. - 500 V. 

V. 

Capacitor - Ceramic - Dual - . 0047 Mfd. - 500 V. 
Capacitor - Electrolytic - 2 Mfd. - 50 V. 
Capacitor - Electrolytic - 10 Mfd. - 350 V. 
Capacitor - Electrolytic - 10 Mfd. - 500 V. 
Capacitor - Electrolytic - 40 Mfd. - 400 V. 

80 Mfd. - 400 V. CI 
Capacitor - Electrolytic - 40 Mfd. - 400 V. CI 

100 Mfd. - 50 V. A 
Capacitor - Electrolytic - 10 Mfd. - 100 V. A 

20 Mfd. - 300 V. CI 
200 Mfd. - 200 V. D 

Capacitor - Mica - 100 Mmfd. - 500 V. 
Capacitor - Mica - 220 Mmfd. - 500 V. 
Capacitor - Mica - 330 Mmfd. - 500 V. 

R111, R129, R134, 
R152 
R101, R262, R263 
R139 
R143 

SCHEMATIC 
LOCATION 

SERVICE 
PART NUMBER DESCRIPTION  

C258 163-J470 Capacitor - Mica - 470 Mmfd. - 500 V. 
C104, C257 163-0680 Capacitor - Mica - 680 Mrofd. - 500 V. 
C208, C212 162-06233 Capacitor - Paper - . 0033 Mfd. - 600 V. 
C113, C250, C253, 162-06247 Capacitor - Paper - . 0047 Mfd. - 600 V. 
C266 

C105, C107, C108, 162-0611 Capacitor - Paper - . 01 Mfd. - 200 V. 
C152, C214, C231, 
C232 
C210, C254 162-06147 Capacitor - Paper - . 047 Mfd. - 600 V. 
C151 162-0402 Capacitor - Paper - . 22 Mfd. - 400 V. 
C251, C252 160-06215 Capacitor - Paper - Molded - . 001 Mfd. - 400 V. 
C207 160-06222 Capacitor - Paper - Molded - . 0022 Mfd. - 400 V. 
C201 160-0411 Capacitor - Paper - Molded - . 01 Mfd. - 400 V. 
C202, C261 160-04147 Capacitor - Paper - Molded - . 047 Mfd. - 400 V. 
C149, C209, C230 160-0601 Capacitor - Paper - Molded - . 1 Mid. - 600 V. 
C138, C148, C262, 160-0602 Capacitor - Paper - Molded - . 22 Mfd. - 600 V. 
C263 
C255 163-4700 Capacitor - Polystyrene - . 0047 Mfd. - 500 V. 

190-0007 Capacitor - Resistor Combination - Integrator Plate 
C204 .002 Mfd. - 500 V. 
r2o5 oo5 Mfd. - 500 V. 
C206 .005 Mfd. - 500 V. 
R210 8,200 Ohm 
R211 8,200 Ohm 
R208 22,000 Ohm 
C203 172-0032 Capacitor - 70 to 470 Mmfd. Trimmer - Sync Balancing 

Adjustment 
C259 172-0032 Capacitor - 70 to 470 Mmfd. Trimmer - Horizontal 

Drive Control 
L50 145-0004 Choke - Filter - B. 
L51 147-0014 Choke - Heater 

487-0022 Clamp - Bearing ( 1-510-2 only) 
198-0007 Clip and Lead Assembly - Damper Cathode, Horizontal 

Output Plate 
196-0010 Clip and Lead Assembly - H. V. Rectifier Plate 
487-0023 Clip - Bezel Mounting 
487-0008 Clip - Fuse 
487-0004 Clip - IF Transformer Mounting 

L56, L69, L70 118-0010 Coil - Filter 
L88 132-0001 Coil - Horizontal Frequency 
L71 132-0002 Coil - Horizontal Size 
L57, L58 131-2003 Coil - Peaking - Dual 
L59, L60 131-2008 Coil - Peaking - Dual 
L6I, L62 130-0001 Coil - Trap - 4.5 Mc. 
L55 118-0011 Coil - Trap - IF Cathode 
L54 119-0002 Coil - Tuner Coupling 

196-0014 Connector - H. V. Anode and Lead Assembly 
R104, R153 157-0020 Control - Dual - Contrast, Volume and On-Off 
R218 153-0014 Control - Height 
R257 153-0017 Control - Horizontal Hold 
R159 153-0018 Control - Picture ( Brightness) 
R212 153-0014 Control - Vertical Hold 
R220 153-3011 Control - Vertical Linearity 

195-0001 Cord - Line 

760-0032 Cover - Interlock Assembly ( includes line cord) 
Detector - Crystal Diode - 1N105 

722-0030 Dial - UHF ( 1-510-2 chassis models) 
722-0028 Dial - UHF - Dummy ( 1-510-1 chassis models) 
191-0014 Fuse - 1/4 Amp - 250 V.- Slow Blow 
491-0015 Gasket - Dust - Tube Mask 
484-0013 Gear and Hub Assembly ( 1-510-2 only) 
710-0009 Glass - Picture Window 
818-0010 Insert - UHF (225 models) 
486-0006 Insulator - Ceramic ( Hor. Scan and H. V. Assembly) 

486-0009 Insulator - H. V. Rectifier Tube Socket Cap 
740-0029 Knob - Fine Tuning 
744-0023 Knob - Inner - Contrast 
743-0022 Knob - Outer and Dial Assembly ( 120 and 126 models) 
743-0024 Knob - Outer and Dial Assembly ( 225 models) 
744-0022 Knob - Outer - Volume and On-Off 
715-0009 Lens - Bezel 
400-0014 Magnet - Focus and Centering Unit 
400-0013 Magnet - Ion Trap 
400-0018 Magnet - Pin Cushion Corrector 
718-0003 Mask - 21" 
818-0004 Nameplate - Sylvania 
552-0001 Nut - # 8-32 Wing - Yoke Mounting 
552-0024 Nut - # 8-32 - Speaker Mounting 
488-0002 Pad - Rubber (Hor. Scan Transformer Assembly) 
484-0014 Pinion and Screws Assembly ( 1-510-2 only) 
415-0004 Plug - 1 Prong - Speaker 
415-0002 Plug - 2 Prong - Interlock 

415-0011 Plug - 5 Prong - Hor. Scan and H. V. Connector 
494-0008 Pulley and Sleeve Assembly ( 1-510-2 only) 
181-0470 Resistor - 47 Ohm - 1/2 W. 

181-0101 
181-0181 
181-0331 

Resistor - 
Resistor - 
Resistor - 

100 Ohm - 1/2 W. 
180 Ohm - 1/2 W. 
330 Ohm - 1/2 W. 
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CHASSIS 1-508-1 C04, CO5, & 1-508-2 COO CHASSIS 1-510-1 COS, & 1-510-2 COO 

CHASSIS 1-508-1 C04, CO5 & 1-508-2 COO  

C110, 2 Mfd. capacitor and R109, 68M ohm 
resistor are now connected as shown in Fig-
ure 29 to eliminate a 4.5 Mc. harmonic inter-
ference in the picture. This revision is coded 
CO-1 in the 1-508-1 chassis, and is included 
in initial production of chassis 1-508-2. 

Code change CO5 for chassis 1-508-1 adds a 
shield that extends over the 3rd and 4th Video 
IF Amplifier tube sockets on the underside of 
the chassis in addition to the existing Video 
Detector circuit shield. Original production 
of chassis 1-508-2 incorporates this change. 

CHASSIS 1-510-1 COS & 1-510-2 COO  

A shield over the 3rd and 4th Video IF Amplifier 
tube sockets on the underside of the chassis 
has been added to the 1-510-1 chassis. Used 
in addition to an existing shield over the Video 
Detector circuits, this change is coded C05. 
Initial production of chassis 1-510-2 will include 
this change. 

FIGURE 29 - PARTIAL SCHEMATIC 
CHASSIS 1-508-1 CO4 

To bring the 1-508-1, 1-508-2, 1-510-1 and 1-510-2 Parts Lists up to date, add the following item: 

SERVICE 
PART NUMBER DESCRIPTION 

483-0024 Shield - Video IF 

ADDITION OF CHASSIS 1-504-1, 1-504-2 & MODELS 105 8, 105 BU, 105M, 105 MU 

GENERAL DESCRIPTION 

Sylvania television chassis 1-504-1 and 1-504-2 
are the 17 inch versions of the 1-510-1 and 
1-510-2 TV chassis, respectively. Electrically, 
the two chassis series are very similar; and 
all specifications, service, and adjustment 
information for the 
1-510-1 and 1-510-2 apply to the 1-504-1 
and 1-504-2 chassis, except as noted in this 
supplement. 

Chassis 1-504-1 provides reception of the 
twelve commercial VHF television channels, 
2 through 13 inclusive. In this chassis, pro-
visions are made for the simple addition of a 
UHF tuner, thus permitting reception of chan-
nels 14 to 83 of the UHF band. 

MODEL 105 M 

Chassis 1-504-2 includes the UHF tuner and 
thus provides reception of all commercial 
television channels - VHF channels 2 through 13 
and UHF channels 14 through 83. 

The 105 series of models are direct viewing 

table model TV receivers varying only in 
cabinet finish and frequency range. Models 
105B and 105M contain the 1-504-1 chassis 
and models 105BU and 105MU contain the 
1-504-2 chassis. All 105 models feature a 
6-1/2" P.M. speaker. 

CHASSIS 1-508-1 CO6 &I-508-2 COI —  CHASSIS 1.510-1 COO 

CHASSIS 1-508-1 CO6 & 1-508-2 CO1  

Code change CO6 for TV chassis 1-508-1 and 
code change C01 for chassis 1-508-2 revise 
the circuits of V14 12AX7 - the Sync Separator 
& AGC Rectifier, and V15 12AU7 - the Sync 
Amplifier & Clipper. The change, in effect, 
adds a " noise gate" action between the sync 
take-off circuit and the sync separator circuit, 
and functions to stabilize vertical and horizon-
tal sync and AGC operation under interference 
conditions. 

Component changes are as follows: 

1. C203 - . 047 Mfd. capacitor is changed 
from a 200 volt to a 400 volt capacitor. 
(A 400 volt replacement part is already 
called for in the Repair Parts List.) 

2. R208 - 10M ohm resistor is changed to a 
15M ohm resistor. 

3. R199 - 33M ohm resistor is added and 
connected in parallel with R208. 

4. R198 - 360M ohm resistor is added and 

connected between + 560 volts and V14 and 
V15 as shown in the partial schematic. 

Wiring revisions for these 1-508-1 and 1-508-2 
code changes are illustrated in the partial 
schematic in Figure 30. 

CHASSIS 1-510-1 CO6 

Code change CO6 for TV chassis 1-510-1 
changes the values of the following components 
in the sync separator circuit to improve sync 
stability. 

1. C200 - 470 Mmfd. capacitor is changed to 
a 220 Mmfd. capacitor. 

2. C201 - . 047 Mfd. capacitor is replaced by 
a . 01 Mfd. capacitor. 

3. R200 - 2.2 Megohm resistor is replaced 
by a 470M resistor. 

4. R201 - 220M resistor is changed to a 
470M resistor. 
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CHASSTS -504- , -4,1-508-1 - , -3,1-510-1, - , -4 

SUPPLEMENTARY SERVICE INFORMATION 

CHASSIS 
1-504-1, 12,-4 
1-508-1, - 2, - 3 
1-510-1,- 2, -4 

MODELS 
ALL 
ALL 
ALL 

ITEM 1 SUBJECT: Code Changes 1-504-1 C05 and 1-504-4 C01. 
REASON: Reduction of Possible Microphonism. 

DESCRIPTION: Horizontal Oscillator tube socket is changed from a rigid to a shock-mounted 
type and this stage, plus the Audio Output transformer T53 are physically relocated on the 
chassis. 

ITEM 2 SUBJECT: Horizontal Hold and Picture Controls of Later Production Chassis. 
REASON: To Facilitate Adjustment. 
DESCRIPTION: New Horizontal Hold and Picture ( Brightness) controls are incorporated in 
initial production of chassis 1-504-4, 1-510-4 and later production of chassis 1-504-1, 1-510-1 
and 1-510-2. The new controls are provided with a knob to permit finger adjustment and are 
electrically equivalent to the old controls. 

ITEM 3 

SUBJECT: Models 270 and 271 Added to Line. 
DESCRIPTION: Sylvania models in the 270 and 271 series are HaloLight versions of the 120 
and 126 series, respectively - differing only by the addition of HaloLight. 

ITEM 4 SUBJECT: 
REASON: 

The following components should be added to the parts list 
To pickup parts elianges noted in items 2 and 3. 

SCHEMATIC SERVICE 
LOCATION PART NUMBER 

R49 
R257 
R159 

R47, R48 

T30 

480-0001 
487-0019 
153•-0015 
153 -002 1 
153-0020 
744-0025 
740-0038 
740-0039 
552-0031 
415-0010 
415-0015 
189-0026 
483-0019 
413-0006 
141-0039 
611-2100 

DESCRIPTION 

Board - Terminal - HaloLight Transformer 
Clip - HaloLight Tube mounting 
Control - HaloLight 
Control - Horizontal Hold (knob - adjusted) 
Control - Picture ( Brightness) (knob - adjusted) 
Knob - HaloLight Control 
Knob - Horizontal Hold Control 
Knob - Picture ( Brightness) Control 
Nut - HaloLight Control knob mounting 
Plug - 2 Prong - HaloLight Tube connector 
Plug - 4 Prong - HaloLight Transformer connector 
Resistor - 33,000 Ohm - 2 W. 
Shield - Mask 
Socket - 4 Prong - HaloLight Transformer connector 
Transformer - HaloLight Power 
Tube - Cold Cathode - HaloLight 

ITEM 5 SUBJECT: Picture Tube Replacement on 1-508 and 1-510 Chassis. 
REASON: Glass Weld on Later 21EP4A Tubes. 
DESCRIPTION: A raised glass weld around the front face of later 21EP4A picture tubes will 
necessitate reworking both lower front picture tube supports on all 1-508 and 1-510 TV chassis 
not initially incorporating the beveled type support. When replacement with this type tube 
becomes necessary, grind or file off the rear edge of each support to clear this glass weld; 
thus, any irregular strain on the tube will be avoided when tightening the picture tube hold 

down strap. 
First, remove the rubber pad on each support and then scribe two lines as shown. Grind or 
file down the support to these lines. Before the supports are reinstalled, cement the rubber 

pads to the reworked supports. 

ORIGINAL 
SUPPORT 

FRONT 

REAR 

SCRIBE 2 
LINES REWORKED SUPPORT 

FRONT 

PICTURE TUBE SUPPORT - 1-508 AND 1-510 TV CHASSIS 

© John 1. Rider 



PARTS CODING 

VHF TUNER -    --CI TO C22, RI TO RIO 
UHF TUNER ( 1- SC8 -2' - - - - - - - - - - - - - - - - - - - - - C25 TO C34, R25 TO R27 
SOUND SECTION - - - - - - _ _ _ - C100 TO 0116, R100 TO RII5 
VIDEO SECTION- - - ------------- - - -C121 TO CI50, RI26 TO R165 
L.V ROWER SUPPLY SECTION - - - - - - - - - CI75 TO C186, R)75 TO RI79 
SYNC. SEPARATOR, A GC AMPLIFIER AND VERTICAL SWEEP SECTION - C199 TO 0218, R198 TO R230 

HOR. SWEEP AND H.V POWER SUPPLY SECTION   - - - - C230 TO C27I, R250 TO R275 
THE HIGHEST COMPONENT NUMBERS ON TH:S SCHEMATIC DIAGRAM ARE C271, L71, R275, 163 AND V28 

O MEASURED WITH AN ELECTROSTAT,c OR 
ZERO CURRENT METER AND AT L•NE 
VOLTAGE METER READING OF , 17 vOLTS. 
UNDER CONDITIONS OF NORMAL SIGNAL 
AND NO BRIGHTNESS 

• SOURCE OF VOLTAGE 

* PICTURE CONTRAST 
CONTROL AT MINIMUM 

BAI; NI( OGFILNEMSLISM CONTROL 

CONNECTED TO INDICATED 
VCLTAGE SOURCE 

A HIGH PEAK VOLTAGE OF SHORT 
DURATION (APPROX. 5,000V.) MAY 
DAMAGE METER USED FOR THIS 
MEASUREMENT 

• HIGH PEAK VOLTAGE 
(MORE THAN 1,000 VOLTS) 

L62 

VOLTAGES ARE MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED, O C. TAKEN AT 20,000 OHMS PER VOLT, 
A.C. AT 1,000 OHMS PER VOLT. MEASUREMENT CONDITIONS, UNLESS OTHERWISE NOTED: SOURCE 117 VOLT 
60 CYCLE, ANTENNA DISCONNECTED WITH NO SIGNAL INPUT, PICTURE CONTRAST AT MAXIMUM, BRIGHTNESS 
AT MINIMUM - OTHER CONTROLS AT NORMAL POSITIONS. 

AVERAGE VOLTAGES AND COIL RESISTANCES ARE INDICATED. RESISTANCE OF TAPPED COILS IS FOR ENTIRE 
WINDING. COIL RESISTANCE IS NOT SHOWN WHERE READINGS ARE TOO SMALL OR WIDELY VARIABLE. 

BANDPASS IF ADJUSTMENTS 
L53 ( BOTTOM CORE) 
L54 
LB ( TUNER) 
43.25 MC. 10 MC SWEEP 

1:v0 
SNEE. • 

  UHF 4.3V.IE) .\L LS 
TUNER • F ._,.._. 

TO ANT   it ,1.,:.,oN 
aw,TcH4 

1 is0s- . 

VHF 

TUNER 
• 

§ fi 

+1t01/. L 

1-3011 -t 

u. 

VHF 
TJEq 

L8 

L53 11 

' I T 

-.-..-.)25v. 

-.-6.3v. (Z) 
C122 - 7./ 

»AND 

I- S0111-I 
ANT 

t 
I CI24 11  ! 

.0C.,47 
, 3.3 125 

RI26 ( re 

.0047/  

-------(-1,C09) 
-2,003) 

Dv. 1.200,:t 
CI23 

, 
• 3n, 

T5, 
r 

• 
',.5.C86_; SOL) D 

le VIDEO IF. AMP.' 

156 

r7 -- T MC 011 

:6C8 :§CBB; 
vEDÉ-0- 1.F. AMP. 44 I, 3 VIDEO IF. AMP 

I I T 

-  t112.471 

v8 

6AU6 
SOUND 1 F AMP 151 

0 V 

0100 C101 
 )1  

0047 

R101 

10011 

151 755 T568757 

• 

COLOR Doi 

Pr35 

Pi24. F '32 . ' +..:•86v. t-ii r:1- .T3L 
2.7M 47.0 

0•130 . 4711 
0132 GI33 ).12 7 0128 0134 l 

0047 0047 .00 .0047 .0047 0047 ' 

1 

'47 ••••T  

•  
- 0.2) C129 

•;25... •,,y,, . 1  i  •,,,L0‘ • $1 --4---.°°47 

R127 047 
P '3' (4009!  

_ _ _ MEG.  _ 1_C,O...M (- 2.003) 

I 128 

" • 5U4G 
I 5:' '' L v REcr 

(1-11 

COCA eS'..ó c.( 71 

ON -OFF R 75 
SWITCH 220m 

4.1 
III L 6Ce.€ 

5U4G AZ 
L.v. REG' Lc.   

5: k 
•3‘.., 1 22ft 

75 

e34 8136 

0177 

'1-80„«, 
01- 400v. 

i(1;77 :113C 
-.1,167M .22 

• 0.• . flOpt 

I., I c 2G5'd 0 120 0.', 

I 

8137 
56M 

031 

22 1 

1275.. 065./. 

1000 

• L(104,, 
KJ( 

5 r 

 81+ 330 v. 

7€ 

2M 

0179 

20,t 
a 

RC,'R 

4,7M 

i2v 

 '210'  

04 3 
6:96. 

• 3 • i(p 

"tr . 

/It 

2407 '24,7 6C4 640441 

.6 
I R180 
- 6.3 f.G IS 
4.711. 

119 
6086 

L55 

r 

R141 

.5M I 

V.851. • 

8140 5 R142 

)8M 

VI4 'fiz 8204 
we 

I2AX7 
SYNC. SERB C203 
A G C RECT. 02.2.047 

.0042 .1•2.2 
265v. 

tO6V 

RI45 

+270V. 

Revised 12-17-52 

157 

142.0MCI 

14 

Ezr-' 

7C0-t -i• 
DOT 

3 r 

ii§C86_; 
VIDEO IF. AMP. 

1 

4 

0103 
T.0047 

CI02 

- 

RI02 

.5M +2.60 

0141 R148 

270.8e 3300 

OV .1200. 

ou (-201) 
00014427i RI,j4i - 

P206 V14'/2 
loto I2AX7 

SYNC SER 

R209 

.01 10M 

R250 

470M 

0 251 

100M 

9 252 

10CM 

t125V. 

R208 

I5M (-1,0041 
RI99 (-2,C01) 

33M 

0,cosi 
vis(-2n PO 

12AUT 
SYNC. AMR MI ISE GATE 
â CLIPPER 
-.450. + 155V 

SCHEMATIC DIAGRAM FOR 1-508-1 009 AND 1-508-2 CO3 TV CHASSIS 
V9 

6AU6 
SOUND IF. LIM.  152  - , 

o 
o 

  Engi  D 

004) 
•451.. 

R105 
270f1 

100M 
0106 

+125V. 

1N105 
VIDEO 

758 DETECTOR 

  (=E1 
L56 

o 1) ,202Dfl 

Ri50 
( 11,WS.  

tOM 

/.3A 

st 211 II)" ,  I T°"' 3.30..• 8.2M 

ol ci45 0147 L57 . Rl54 ,  

'COLOR 
DOT 

VIO VII 

6AL5 6AV6 
RATIO DEI. It A.F.Et TUNER 

1071.13(9 AGC CL AMP2, C"1 
4GO 1(1.4v 

(-1,004) 

C108 

C107 .01 

680Ifrl 

01 

L58 
- 3v  at) • 

200.4 

9153 

19M 

CI44 

11  

0143 
4.7nnf 

.0007 
RF 

f125 V. 

•  R155 

PICTURE 0, 
CONTRA 
CONTROL 

Ro52 
3.3M 

+.47V. 

CA-HCTA • 

V17 

1 - 5.. 

OVE 
VOLUME 
CONTROL 

V7 

- (COI) 

8129 

68M 

126Y7 
VIDEO AMP. 

t1100. E59 
on e  

RI56 

I5M 

CI48 
3 

.5V. 
$.2.6V. 

O-56t:C' I ti. C21f.?: e. 19M 
9 

+123v2 

• ,1t7 

6.8M 

0156 

I 021 W. 

6 

e.R 

R110 
IS MEG. 

0112 

00,And' 8113 

39Cf 45, 

0.2 

6V6GT 
A.F. OUTPUT 

02. 4114 

400V. 
o 

+I309. 

,1111T Mr:, 130 R47 
0+25511. 

-IGn" 

• •7 
:CANNEL 
1ND.:ATOP 

,IGPT 

Th49 Fh   

1600. 
f1350. 

0250.... VI8 

.0047- 6AL5 
HOP. DISCR 

-0 

R253 
•v5.0•  

1.0 MEG. 

R2I1 

33011 I 

9212 R2I3 R2I4 

C208„.,, 
.0033 

VI6 

6C4 
VERT OSO. + 295V. T60 

R255 

• Ye+ • 
VI9 

a2M 
0252 66 02550  R2p.1 

.1 
CONTROL 

-HOP  
HoLOL 162 

r 

Ce ;•cll iâ e, 
.0047 -  « 1 025 

.05 
•  

rn:3 

1 TO .1 ,,i)on 

I • +125V. 

0253 R256 
- •-t 1•  • II)X3 

.22 R354 < 33.0 c256 i5M 

33011} .22 

e- 220M 

R215 ((.CO2) 

CON'TROL 

(.8 MEG. 

+560V. 

6AH4GT 
VERT OUTPUT C 

C217 212 
6804,e1 

R223 17224 6130Me • 

2.2 
MEG. 

R22I 

470M 

10 

MEG.  

1e 2  

8226 

•NTR  120011 
0210 

C.211 
• 1(  

.047 
6220 

680M 

100M V20 ')'2 

C257 12AU7 

- MOR. OSO. 
C258 tZ700 

+25.022 

 ' ‘ ee 

Ip5ASING1 

'IF 

0259 

8227 

LIN 
CONT 

1L63 
34.11 

+270V. 

6162 

4.7MEG  2 

$ •1250 

A 
+560V. 

Ri64 
RI60 L'57" 33OV 

T1250.-0,4-5/ 
f 

2 G M'EG  
1815)0HrrESS 00,JF5).1 

33.A 

G. 

2m5 

R49 

R270 
A W7..---0-vv's.--• 

+160V. 39M +330v. LEA . 

YOKE 1> 335A. 
SO0e.ET 
ITOR r,Col 

8301 = . EAD 

11.02 

DTOU; 
1 

56011 56011 

L63 L64 
350. 0215 

 • 

A Of 
C214 • leetv. 

loC e:I',7 C216 

• IF- 11 
• .01 

R228 

12'.1 C213 

.0033 

'HORIZONTAL( DEFLECTION 

COILS  

4/ 

JUIC ID,QL 

I ta D 

1 on)-..'.F I M L65 
fi 

e ; oRmwE 

I L66 
81.02 

Po. 04, 
MOR. YOKE 
CONNECTOR 
SOCKET 

(SEE 40141105 
NEKAGON 

V20 1,2 
12AU7 
HOP. DISCH. 

- 310. +70V. C262 

V2I 

40AI 
MOR. I HOP. 

R266 REG. OUTPUT 

i VERT. I DO NOT ATTEMPT TO 
DEFLEOTIO MEASURE VOLTAGES 

COILS  ON H.V.RECTIFIER 
l ' TUBES  

Ca, 
. C267 

1+1 e 22 
01 C260 

I It e 
.22 

® 1 

o; 
1.C265 

6Fre, 

ree 

Ii 

• 

C260 
.0047 

e R262 
82M  

.001 

.C261 
68009f 

e R264 
4.7M 

100f1 

eR265 070M 

-4 

R263 
250M 

+.47V. 
10 801 02.10F 
CONTRAST CONTROL 

0 C269 

168Vaât •co 
DO , 

4.311 

0 63 IC270», 

0321D 

SFEArER 

• 

PORIZONTA.. SCANNING I 
TRANSFORMER ASSEIJBLY I ' 
(SEE NUMBERS IN CIRCLES'. 

924 

CRP 1B3GT 

N.V. RECT.' 

R272 R273 R274 

I OMEG.I.OMEG.I.OMEG. 

3.SZL 

V23 
6V3 
DAMPER 

+330y 

tI627 cs • 

Frma 171 E 
loon 
R269 

0 25 A 
FUSE 

+330V. 

+330v. 

C271 

IB3GT 
H.V.  RECT. 

V25 

HO*. SIZEI 

4. 

I. 1,0 vt[•I 
To A60 
AK • 
013 

*OR SCAN AND 00.0. 
PLUG CONNECT.OMS 
1SEE N..041•55 

SOLARES) 

se
-r

t 
39

1/
c1

 A
l
 V
I
N
V
A
l
A
S
 

©John F. Rider CHASSIS 1-508-1 C09, 1-508-2 CO3 



CHASSIS 1-510-‘1 C08, 1-510-2  
PARTS COOING 

VHF TUNER SECTION- - cl To c24, RI TO RuI 
UHF TUNER SECTION- - - - - - - - - - - c26 TO C.39. R26 To R2s 
SOUND SECTION- - -Cop To CDs, R100 TO R115 
VIDEO SECTION- -CI25 TO CI52, RI26 TO RI59 
LV POWER SUPPLY SECTION-- - - - - - - - cas TO C180, R175 AND R176 
SYNC. SEPARATOR AND VERTICAL SWEEP SECTION - - - - - - --c200 TO C2I5, R200 TO R227 
NOR. SWEEP AND H.V. POWER SUPPLY SECTION - - - - - - - - - C250 To C267, R250 TO R268 
THE HIGHEST COMPONENT NUMBERS ON THIS SCHEMATIC DIAGRAM ARE: C267, L7I, R268, 161 AND V24 
NOISE INVERTER STAGE-- - - - - -C230 TO £232, R230 TO R237 

MEASURED WITH AN ELECTROSTATIC OR 
ZERO CURRENT METER AND AT LINE 
VOLTAGE METER READING OF 117 VOLTS, 
UNDER CONDITIONS OF NORMAL SIGNAL 
AND NO BRIGHTNESS. 

• SOURCE OF VOLTAGE. 

it PICTURE CONTRAST 
CONTROL AT MINIMUM. 

41 BRIGHTNESS CONTROL 
AT MAXIMUM. 

CONNECTED TO INDICATED 
VOLTAGE SOURCE 

L HIGH PEAK VOLTAGE OF SNORT 
DURATION ( APPROX. spoov. MAY 
DAMAGE METER USED FOR THIS 
MEASUREMENT. 

HIGH PEAK VOLTAGE 
(MORE THAN i0CC VOLTS) 

VOLTAGES ARE MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED, D.C. TAKEN AT 20,000 OHMS PER VOLT, 
A.C. AT 1,000 OHMS PER VOLT MEASUREMENT CONDITIONS, UNLESS OTHERWISE NOTED SOURCE 117 VOLT 
60 CYCLE, ANTENNA DISCONNECTED WITH NO SIGNAL INPUT, PICTURE CONTRAST AT MAXIMUM, BRIGHTNESS 
AT MINIMUM - OTHER CONTROLS AT NORMAL POSITIONS. 
AVERAGE VOLTAGES AND COIL RESISTANCES ARE INDICATED RESISTANCE OF TAPPED COILS IS FOR ENTIRE 
WINDING. COIL RESISTANCE IS NOT SHOWN WHERE READINGS ARE TOO SMALL OR WIDELY VARIABLE 
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PARTS COOING 
VHF TUNER SECTION  - CI TO C24, RI TO Pli 
UHF TUNER SECTION - - - - - - - - - - - - - - - C26 TO C39, R26 TO R29 
SOUND SECTION-  -0100 TO C114, R100 TO R115 
VIDEO SECTION- - CI24 TO CI52, RIZ? TO R159 
L. V. POWER SUPPLY SECTION - - - - - - - - - - - - - C175 TO C WO, R175 AND RI76 
SYNC. SEPARATOR AND VERTICAL SWEEP SECTION - - - - - - - -C200 TO C215, R200 TO R227 
NOR. SWEEP AND H.V. POWER SUPPLY SECTION - - - - - - - - - 0250 TO C267, R250 TO R268 
THE HIGHEST COMPONENT NUMBERS ON THIS SCHEMATIC DIAGRAM ARE: C267, L72, R268, T6I AND V24 
NOISE INVERTER STAGE- -C230 TO C232, R230 TO R237 

I9 MEASURED WITH AN ELECTROSTATIC OR 
ZERO CURRENT METER AND AT LINE 
VOLTAGE METER READING OF 117 VOLTS, 
UNDER CONDITIONS OF NORMAL SIGNAL 
AND NO BRIGHTNESS. 

al SOURCE OF VOLTAGE. 

* PICTURE CONTRAST 
CONTROL AT MINIMUM. 

• BRIGHTNESS CONTROL 
AT MAXIMUM. 

CONNECTED TO INDICATED 
VOLTAGE SOURCE. 

A HIGH PEAK VOLTAGE OF SHORT 
DURATION ( APPROX. 5000V.) MAY 
DAMAGE METER USED FOR THIS 
MEASUREMENT. 

# HIGH PEAK voLTAGE 
(MOPE THAN 1000 VOLTS) 

VOLTAGES ARE MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED, 0.C. TAKEN AT 20,000 OHMS PER VOLT, 
AC. AT 1,000 OHMS PER VOLT. MEASUREMENT CONDITIONS, UNLESS OTHERWISE NOTED: SOURCE 117 VOLT 
60 CYCLE, ANTENNA DISCONNECTED WITH NO SIGNAL INPUT, PICTURE CONTRAST AT MAXIMUM, BRIGHTNESS 
if MINIMUM - OTHER CONTROLS AT NORMAL POSITIONS. 
AVERAGE VOLTAGES AND COIL RESISTANCES ARE INDICATED. RESISTANCE or TAPPED COILS Is FOR ENTIRE 
WINDING. COIL RESISTANCE IS NOT SHOWN WHERE READINGS ARE TOO SMALL OR WIDELY VARIABLE. 
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MODELS 105-14, 300 Series; 120-20,320,325,326 Series; Ch. 1-514-1, -3, -4,1-520-1, -3, -4, - 7, -8 

SPECIAL INSTALLATION AND SERV 

INDEX 

PAGE 

ALIGNMENT INSTRUCTIONS .. . 47 

INSTALLATION DATA  .. 38 
PARTS LAYOUT   40 
PARTS LIST   48 
PRODUCTION CHANGES  50 
SCHEMATIC   49 

TOP VIEW — TUBE LAYOUT. • • 39 
TRIMMER LOCATIONS  39 
VOLTAGE MEASUREMENTS . • • 491 
WAVEFORMS .  49 

TOP view 

NOR SCAN. 
AND N.V. 
CONNECTOR 

PLUG 

BOTTOM 
VIEW 

NOR YOKE 
CONNECTOR 
SOCKET 

HIGH VOLTAGE ASSEMBLY 

UHF 
ANT 

VHF 
ANT. 

Picture Tube Replacement 
Use extreme caution at all times when handling these 
chassis. Carry 21" chassis by handle on rear tube 
mounting bracket and center of lower front lip of pic-
ture tube. Make sure hands are free of dirt and 
grease to prevent slipping on smooth surface of glass. 
Carry 17" chassis by the two side picture tube braces. 

Alignment of the mask and picture tube should not be 
necessary after normal servicing of the chassis. 
However, if tube support members have been dis-
turbed during picture tube replacement, observe the 
following procedure. See Picture Tube Installation 
illustrations. 

PRESELECTOR 

MIXER 

  6J6 
°Sc. 

1-514-1, 
1-520-1,-7 CHASSIS VERSIONS) 

68C5 Th mixER 

 e R F AMP t  6X8 
osc 

1-514-4, 
1-520-4,-8 CHASSIS 
VERSIONS 

TOA A VI- 6C86 

TO A 

1-514-3, 1-520-3 CHASSIS VERSIONS 

VHF 
A NT 

613K7 
RF AMP 

TO B 

le—  1ST VIDEO 
IF AMP 

• 
•  

1. 

CE INSTRUCTIONS 
Position tube with face tilted forward about 3 de-
grees with brackets in approximately normal po-

sition. Tighten the following just enough to per-
mit further adjustment in cabinet. 
(a) Tube holddown strap mounting nuts (21" chas-

sis only). 
(b) Holddown strap rod or rod nuts. 
(c) Rear tube mounting rod nut. 
(d) Yoke mounting wing nuts. 
(e) Rear tube mounting bracket screws if pre-

viously loosened. 
2. Carefully slide chassis into cabinet, replace and 

tighten chassis holddown screws. 
3. Replace all knobs and electrical connections. If 

tuner does not center, loosen tuner rear bracket 
wing screws and shift tuner until knobs function 
freely. Retighten wing screws. 

4. Carefully move tube in mountings to align face of 
tube with mask so that no space remains between 
them. Tighten mounting assemblies listed in step 
one completely. Make sure that equal tension is 
applied to tube holddown strap rod nuts. 

CAUTION: DURING ALL ABOVE OPERATIONS 
AVOID PUTTING ANY STRAIN ON NECK OF 
TUBE. 

L62 
SOUND TAKE-
OFF TRAP 

V2-6C86 
2ND VIDEO 

IF AMP 

V6-6AU6 
SOUND IF 

AMP. 

V3-6CB6 
3 2 VIDEO 

IF AMP 

BLOCK DIAGRAM 

TO 8 

V10-412AU7 
SYNC SEP 

VII-12AU7 
NOISE 

IN VER TER 

 [SYNC)  

V10-4 I2AU7 
SYNC AMP 

V7-6AL5 
RATIO 

DETECTOR 

 [SOUND 

V4-6CB6 
4TH VIDEO 

IF AMP. 

 [ADC]  

+MO  

VERTICAL 
INTEGRATOR 
PLATE 

V14-6AL5 
NOR PHASE 
DETECTOR 

5. Correctly position deflection yoke. Adjust ion 
trap, focus, centering and pincushion corrector 
magnets. 

HaloLight Tube Replacement 
Remove chassis from cabinet. 

2. Unfasten the nuts that hold the bezel assembly 
to the cabinet and remove assembly. 

3. Lay bezel assembly face down on a surface that 
will not scratch bezel. 

4. Remove clamps holding light shield and mask to 
bezel. 

5. Remove HaloLight plug, and transformer and con-
trol assembly. 

6. Remove retaining channels and lift HaloLight 
shield from assembly. 

7. Remove tape holding HaloLight tube mounting clips 
and leads to shield. 

8. Remove vinyl tubing from ends of tube and care-
fully lift tube from shield. 

9. Unsolder leads from tube. 

1. 

10. To replace tube, follow the foregoing steps in 
reverse order. It is important that all tape re-
moved from assembly be replaced to minimize 
dust collection on picture tube face. 

V8- 64V6 
111 AF 
AMP, 

INI05 
VIDEO 

DETECTOR 
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VER. 

OSCILLATOR 

V15-6SN7GTA 
H OR 
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CHASSIS VARIATIONS 

V9-6Y6G 
AF OUTPUT 

J. +120V 

V 5-I2BY7 
VIDEO AMP. 

V13-6AH4GT 
VER OUTPUT 

V16-680661 
  Ho• OUTPUT 

 (NOR SAYITOOTH PULSE)  

CHASSIS PICTURE TUBE TUNERS 
VHF UHF 

HA LOLIGHT MODELS 

1-514-1 17YP4(Cyl. ) S. T. 
1-514-3 17YP4(Cyl. ) G. I. 
1-514-4 17YP4(Cyl.) G. I. G. I. 

No 105-14; 300 
No Same as 1-514-1. 
No 105-14; 300 (" U" Models) 

1-520-1 21ZP4A(Spher.) S. T. 
1-520-3 21ZP4A(Spher.) G. I. 
1-520-4 21ZP4A(Spher.) G. I. G. I. 
1-520-7 21EP4A (Cyl.) S. T. 
1-520-8 21EP4A (Cyl.) G. I. G. I. 

No 120-20; 320; 325 
No Same as 1-520-1. 
No 120-20; 325 (" U" Models) 
Yes 326 
Yes 326 (" U" Models) 

S. T. - Sarkes - Tarzian tuner. 
G. I. - General Instrument tuner. 
"U- Models - All- channel models designated BU, MU, etc. 
Cyl. - Cylindrical faced; Spher. - Spherical faced. 
I. P. - Change incorporated in initial production. 
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CHASSIS 1-514-1, -3, -4.1-520-1, -3 4 7 -8 

NOTES ON VHF AND UHF TUNER DISASSEMBLY 

(1=EL F 

(C111 

VHF TUNER 

RI49 
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OLUWE 

0148 

ON-OFF 
SWITCH 

C111 

UHF TUNER 
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C104. P103 

C106 
L. 

R106 

RII2 
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R108 Rill 
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P100 
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C140 

• 
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RII3 
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fl 

R R257 115 

R258 
WED 

C257 
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CD e 
01:3D 

R262 

(P R260 

R208 
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C256 

C204 R212 R207 

RII0 L70 

CI126 
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R146 R147 
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R 53 
% IILJ R204 

C254 

C205___ 

R206 Ce53 255 R24 

1111Pit222 

R 
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nrInR211 C251 
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SAL. 

0259 C R263 

g C265 
262R266 

R22I 
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HOLD 

R226 
VERT 
LIN 

R224 
HEIGHT 

C207,02013 
C209,R216 
R217 

FRINGE 
(AGC) 

R259 
HOR. 
HOLD  
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DRIVE 

ALL G.I. VHF AND UHF CHASSIS 

REMOVAL OF DRIVE ASSEMBLY 

1. Code and unsolder leads to VHF tuner. 

2. Remove dial cord. 

3. Remove tuner from chassis by unscrewing one 
front and two rear (wing) mounting screws. 

4. Remove drive components as shown in UHF Drive 
Assembly drawing. 

NOTE: To remove bushing ring and bearing ring, 
first loosen set screws in pinion and then slide both 
pinion, and pulley and sleeve assembly toward tuner 
case; thus exposing front bearing ring. Remove bear-
ing ring. Slide pulley and sleeve assembly off fine 
tuning sleeve to expose rear bushing ring. Remove 
bushing ring. Caution: Do not spread front bearing 
ring any more than is necessary to slide it off the 
front of the fine tuning sleeve. 

When replacing the drive assembly, reverse the above 
procedure, making sure that the front bearing ring is 
fully seated in the end of the pulley and sleeve assem-
bly. Proper action of the anti-backlash gears is ob-
tained by holding one gear stationary and advancing 
the other one tooth, so that tension is applied to the 
springs. This must be done during assembly when 
engaging pinion and gear. 

REMOVAL OF SWITCH ASSEMBLY 

1. Code and unsolder leads to switch. 

2. Remove switch and cam as shown in UHF Switch 
Assembly drawing. 

After replacing the switch assembly, rotate the cam 
through its complete travel to insure that it clears all 
projections and that the switch operates freely. Note 
that when the cam is fully engaged (flat on shaft par-
allel to and facing bottom of tuner case) the switch is 
in the down (UHF) position. 

TURRET DRUM REMOVAL - VHF TUNER 

To remove turret drum from VHF tuner, it is not 
necessary to remove the tuner from the chassis. 
With the chassis lying on its side, remove the fol-
lowing items in the order given. See the VHF Tun-
er Layout illustration 

1. Bottom cover plate. 

2. Shaft retaining springs (front and rear). 

3. Front bearing plate. 

The drum should now be free of its mounting and 
readily removed from the tuner housing through the 
slots provided. 
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To replace the turret, reverse the above steps, ex-
ercising caution when inserting in housing to make 
sure that the rotor of the fine tuning capacitor meshes 
with the stator plates. 

COIL STRIP REPLACEMENT - VHF TUNER 

When viewed from the front, the coil strips are num-
bered consecutively from 2 to 13 in clockwise rotation 
with the 40 MC IF strip between numbers 13 and 2. 
The flat on the channel selector shaft (as viewed from 
the front) is in line with coil strip for channel 3. 

To remove and replace coil strips proceed as follows: 
(Note: It is not necessary to remove tuner from chas-
sis). 

1. Remove bottom cover plate. 

2. Rotate channel selector shaft so that coil to be 
removed is in line with slots in end of tuner case. 

3. Using needle nose pliers release boss on strip 
from detent plate as shown in the VHF Tuner 
Strip Removal illustration. 

4. Carefully lift strip up and then free from rear 
retaining spring. 

To replace strip, insert boss on rear of strip into 
retaining spring and apply only enough pressure 
against spring so that front boss clears detent plate. 
Push strip into position so that front boss engages 
slot in detent plate. Replace bottom cover. 

UHF PULLEY 

o 

EYELET 

o 
START BY STRINGING 
LOOP AROUND VHF 
SHAFT AS SHOWN 
(OPENING TOWARD 
LARGE PULLEY) 

EYELET MUST BE 
INSIDE DRUM 

4. 

Rotate drum to position 

flat as shown. 

Mounting 

Bracket 

Cam Follower 

(On Rear) 

UHF/VHF SWITCH ASSEMBLY 

UHF-VHF 

Switch 

eel" 

Anti-Back Lash Gears é Hub 

Retaining 
Ring 

Bearing Ring 
(Front) 

Special 
Screws 

Pilot Hole 

UHF Drive Shaft 
Bearing Clamp 

Pini 

Set Screws 
Spacer 

Bushing Ring (Rear) 

Pulley »cl Sleeve Assembly 

Fine Tuning Sleeve 
Bearing Ring Groove (Front) 

Channel Selector Shaft 

UHF DRIVE ASSEMBLY 

3 TURNS (FIRST LOOP 
AROUND HUB FROM VHF 
DRIVING PULLEY MUST BE 
TOWARD FRONT OF TV CHASSIS 

VHF PULLEY 

IOVERALL LENGTH OF CORO 36') 

DIAL CORD HOOKUP 

DIAL CORD STRINGING 

 CU) 

In replacing the dial drive cord, position the eyelet in 
the cord as shown and proceed in the following order. 
See VHF/UHF Dial Cord Hookup drawing. 

1. Loop around shaft of VHF pulley. 

2. Loops around VHF pulley in each direction. 

3. Three turns around hub on anti-backlash gear. 

4. Loops around UHF pulley in each direction. 

5. Feed eyelet through opening in UHF pulley and 
hook to spring. 

TO PIN 3 
VIO 

C250  

[SYNC. BALANCING] 

70-470 led 

R250 
2.2K 

,tog 

22V. 
P-P 
soot 

NEEDLE NOSE 
PLIERS-SQUEEZE 
AND THEN LIFT 
STRIP WHEN FREE 
OF SLOT 

STRIP 

BOSS 

DETENT 
PLATE 

VHF TUNER STRIP REMOVAL 

To 
R21 

C2061-6 
.00471 

1. Tune in air signal. 

;20,4 ADJUSTMENT OF HORIZONTAL AFC CIRCUIT 

R253 

3.3K 

VI4 

6AL5 
HOR. 

PHASE DET. 

2. Short pin 2 of V14 Horizontal 
Phase Detector 6AL5 to chas-
sis. 

3. Connect VTVM from pin 4 
of V15 Horizontal Oscillator 
6SN7GT/A to chassis. 

4. Adjust C250 for minimum 
tage. 

20v 
p-P 
sot 

+290▪ V. 

iy. rri4012. 

R254 
27K 

R255 

C254 4.7MEG 

.0047 

(ALL CHASSIS) 

t250v 

vi5(Vt) 
6 6SN7GT A C256 
11.5 HOP. OSC .0047 

?o- r 
P-P 
Hog 

7C. 

5. Remove VTVM from circuit. 

6. With Horizontal Hold control 
in mechanical center position, 
adjust L68 Horizontal Fre-
quency adjustment screw until 
picture moves back and forth 

with across screen 
bar vertical. 

blanking 

vol- 7. Remove short from pin 2 of 
V14 Horizontal Phase Detector 
6AL5. 

11V 
C257 NoR 

330Het 
R258 
120K 
L68 

p-e 
Hog. -8.8V. 

viso/2) 
6SN7GT A 

NOR OSC. 

R259 _L 
50K w  

NOR. HOLD) 

2 

3 
88r 

TO 
R262 

TO PINS 
H.V PLUG 

8. With Contrast control in ex-
treme counterclockwise posi-
tion, rotate Horizontal Hold 
control until picture locks in 
and appears normal. 

9. Advance Contrast control to 
normal position and check 
Horizontal Hold control on all 
available channels. A slight 
readjustment of Horizontal hold 
control may be necessary. 
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CHASSIS 1-514-1, -3, -4,1-520-1, -3, -4, - 7, -8 

UHF TUNER ALIGNMENT 
CHASSIS 1-514-4; CHASSIS 1-520-4; CHASSIS 1-520-8 

Notes on VHF Tuner Alignment 

Observe the following general procedure for con-
necting equipment for VHF tuner alignment set-

ups. 

The detector circuits should be constructed 
to maintain leads as short as possible. 

2. Use shielded leads where indicated to min-
imize hum and synchronous voltage pickup. 

3. The single pole double throw "scope switch" 
should be located at the vertical input ter-
minal of the scope. This switching arrange-
ment will permit observation of either the 

IF response or the overall RF response. 

4. Use very loose coupling for the marker gen-
erators to prevent any affect on tuner re-
sponse. A turn or two of wire around the 
points indicated in the tuner alignment setup 
should be sufficient. 

5. Disconnect the primary winding of T55 by un-
soldering lead from plate (pin 5) of 6CB6 1st 
Video IF Amplifier. Connect 330 ohm resis-
tor in place of primary winding. 

6. During tuner alignment, remove the 2nd Video 
IF Amplifier tube - V2 - 6CB6, to prevent 
coupling back from the receiver IF system. 

7. In all of the following tests the oscilloscope 
vertical gain should be as close to maximum 
setting as possible, consistent with hum and 
synchronous voltage interference limitations. 
This precaution will permit the use of low 
levels from RF Sweep Generator thereby in-
creasing visibility of IF and RF markers. 

The Fine Tuning control on all chassis should be 
set to mid- capacity as follows: 2. 

1. On 1-514-3, 1-514-4, 1-520-3, 1-520-4 and 
1-520-8 chassis, orient Fine Tuning Shaft as 
shown in VHF Tuner Layout illustration. 

2. On 1-514-1, 1-520-1 and 1-520-7 chassis, 
set the Fine Tuning variable capacitor plates 
to halfmeshed nosition. 

PRELIMINARY INSTRUCTIONS 

1. Allow receiver to warm up before performing 
UHF alignment. 

2. Check Video IF bandpass response as out-
lined in step 2 of "Video IF Alignment". 
Leave detector circuit connected for use in 
UHF tuner alignment. 

3. When the bandpass adjustments have been 
checked, switch VHF tuner to "UHF" position 
and proceed with UHF alignment as indicated 
in the following paragraphs. 

1. 

2. 

3. 

OUTPUT CIRCUIT ALIGNMENT 

Apply 43.25 MC sweep ( 10 MC sweep width) 
into Test Point on UHF tuner. 
Apply 42.1 MC and 45.75 MC markers as 
shown in "VHF Tuner Alignment Setup". 
Adjust T25 on UHF tuner for response curve 
shown in Figure A. 

PRESE LECTOR ALIGNMENT 

1. Inject 42.1 MC and 45.75 MC markers as 
shown in "VHF Tuner Alignment Setup". 

2. Apply UHF sweep signal to UHF antenna ter-
minals through a properly terminated output 
cable ( rratched to 300 Ohms) or through the 
matching pad shown in Figure B. 

3. Tune UHF sweep generator and UHF tuner 
simultaneously across entire tuning range 
from 464 MC to 896 MC and observe response 
curve. 

4. Adjust trimmers C37, C38 and C39 for best 
compromise on dip and tilt; if necessary, ad-
ditional adjustment may be accomplished by 
bending the rotor plates slightly. Overall re-
sponse curves should appear as in Figure C. 

CAUTION - Do not attempt to correct for exces-
sive tilt in overall UHF response curves by ad-
justing band pass circuit ( L8, L53, L54). Read-
justment of these circuits will adversely affect 
VHF reception of receiver. 

5. Disconnect test equipment, remove 330 Ohm 
resistor and reconnect T55 into circuit. 

OSCILLATOR ALIGNMENT 

1. Apply UHF RF signal to UHF antenna ter-
minals through a properly terminated output 
cable ( matched to 300 Ohms) or through the 
matching pad in Figure B. 
Connect DC VTVM across video detector load 
resistor R147 - 4.7K. 

3. Turn UHF tuning shaft to extreme high fre-
quency end of dial. At this point, UHF tuning 
capacitor plates are fully unmeshed. 

4. Adjust C28 on UHF tuner for maximum 
reading on VTVM. 

42.1 
MC 42.1 

45.75 MC 
MC 3. 

30% 

FIGURE C 

30% 

45.75 
MC 

42.1 MC. 

FIGURE A 

COAK•AL CABLE TO 
UHF SWEEP GENERATOR 

_ 

CONSTRUCT 
WITH SmORTEST 
POSSIBLE LEADS 

0,(1, 

5,• 30011 To 
UHF TUNER 
ANTENNA 

,50A, TERMINALS 

5% 

FIGURE B 

IF 
MARKER / 
GEN.  

R F 
MARKER 

GEN. e 

SWEEP 
GEN 

.001 TO .00S,uf 

20R3yy, 

See VHF Tuner 
Alignment Notes 

'LOOKER 

POINT 10K 

VHF 
TUNER 

cii 
270 do, 

L53 

RI22 
12.7 K 

TO 
RI25 

6C136 
o I AMPLIFIER 

IN RECEIVER 
OSCILLOSCOPE 

VERTICAL 
INPUT 

CUTPUT 

DETECTOR CIRCUIT 

1 
1100,,/ IN34 10K 

VHF TUNER ALIGNMENT SETUP - CHASSIS 1-514-3, 
1-514-4, 1-520-3, 1-520-4, 1-520-8 

R F 

OUTPUT 

HORIZONTAL 
INPUT 

6J6 
OSC MIXER 

"LOOKER" POINT   

DETENT ROLLER,  

DETENT SPRING SCREWS 

DETENT SPRING 

FRONT BEARING PLATE 

FRONT BEARING PLATE , 

SCREWS 

HOLE FOR L7 
ADJUSTMENTS 

RETAINING SPRING 

FINE TUNING 
SHAFT 

FINE TUNING 

CAPACITOR ROTOR 

RETAINING RING 

— --

CHANNEL 
SELECTOR SHAFT 

DETENT 
PLATE 

OSC SLUG 

L7 

66K7 
R F AMP 

BOTTOM COVER PLATE 

VHF TUNER LAYOUT - CHASSIS 1-514-3, 
1-514-4, 1-520-3, 1-520-4, 1-520-8  

CIO 

SIDE COVER 
PLATE 

HOLE FOR CONNECTION 
TO MIXER GRID 

RETAINING 
SPRING 

REAR RETAINING SPRING 
(TURRET STRIP) 

COIL STRIP 

FLAT ON 
FINE TUNING SHAFT 

HOLE FOR 

LT ADJUSTMEyP 

FRONT OF TUNER 

CS 

APPROxImAT E LT 

le 

Fine Tuning Shaft Positioning 

Z
t
-
Z1
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6J6 
UHF 
OSC. 

R26 

L27 

C30 

C27 

L28 

033 
035 IN82 

L26 C32 C3I R27R28 OSC. 
DOUBLER 

TEST 
POINT 

UHF TUNER LAYOUT 

40 MC IF STRIP 

0 LI L2 Ce e0 
•  

DOuu 

300(1 
ANTENNA 
TERMINALS LI 

L2 

RI R3 C8 CIO 
3,9K 2.2 MEG. 800,,f 09/T 47" T 

50/if 

BOO,,▪ ! 

UHF-VHF SWITCH 
SHOWN IN UHF POSITION 

0—• 

n11 
B+ TO UHF 
TUNER   
B+ ON TV 
CHASSIS 

IF OUTPUT 
ON UHF 
TUNER 

TO VHF 
TUNER ANT 
LEADS 

AGC 
GREEN 
LEAD UHF 

VHF 

6BK7 

R. F. AMP. 

L3 

VHF - UHF 
ANT. BOARD 

40 MC 1 F STRIP 

L4 L5 0 

RI I 
2.2K 

(WIRE LOOP NEAR C12) 

I 

B+ 290v. 
BLUE 
LEAD 

LI L2 

CI I 

6J6 

OSC MIXER 

1.5 or", 

L6 

env  

R7 
160K 

L4 
e." 

"LOOKER" 
POINT 

MAIMIM1112,0111 

7 

6E0(7 

Sy\: 

6J6 

41 N 

•  

•  
CI9 

IOW 110Joif  roe 
CI 6 

L9  

  611 0-\  

 •  

FINE TUNING 

i CONTROL 

r  *O. 

iC1611 
L7 

o SHIELDED LEAD 

I F 
OUTPUT 

10RRK8 R9 RI 4.7 K 10K 
« 

C IC21 I7   IOW• 
8000,1 

C13 _-
8001117f I 

L5 L7 

CI4 
80 Oidut I 

1/4-1 1/4-/ 1/4../ 1/4 ./ V 1/4 ./ 5.1 SI 

00 000 ® ® ® ® 0 

TUNER COIL STRIP CIRCLE() NUMBERS ON SCHEMATIC REFER 
TO COIL CONNECTIONS. 

BLACK 
LEAD 

6.3V. FILAMENT 

IC20 
1.800001 

• 
8 + I20v. 

WHITE LEAD 
WITH RED TRACER 

VHF TUNER SCHEMATIC - CHASSIS 1-514-3, 
1-514-4, 1-520-3, 1-520-4, 1-520-8 

300 OHM 
ANTENNA 
INPUT . 

T
 R
F
 S
E
C
T
I
O
N
 

625 
T25 

C,I / 

C=1,1 IC) 

I. F. OUTPUT 

' 1, • 
„-- ---, — — — — — — — — ,.- ..,-  ,- =- 

-- --- L25  -- TEST POINT, -' 

— U---- --- U-

-U-  ,.. - --- 
/ , --- R25 ..., 

o 

Ui 

CC 

C26 4711 
•  

3 

ClI 

3 

rl 

C3I 

• )K1 e  

IN82 
MIXER 

C29 
— 4.7aj,f 

IN82 
SC. 

5 

ER C35 

L26 

Siww 

 OM MU WI la W  

C3 
4.7ppl 

6 

L27 -= UHF OSC. I Opp/ 

_ R26 C27  L28  630 3 4   I 800 v.at C34 -b--.1  

Ils 10K 1«,¡ 

8,9,9 80QT. .7.1,j, 125 V. 36 
▪ _ = 6.3V. FIL. 

§R27 470f1 

PRESELEGTOR R28 

270A 

IF 1  
MARKER   
GEN  

DETECTOR CIRCUIT* I 

20R3sPe 

11434 

See VHF Tuner 
Alignment Noten 
RF 

MARKER 
GEN 

SWEEP 
GEN 

20R3 

See VHF Tuner Alignment Nolen 

"LOOKER" I 
/ POINT I 

F 
OUTPUT 

L54 

6C86 
F AMPLIFIER 

IN RECEIVER 

o 
_C 

T3V. 

SUPPLY 
BIAS 

, C116 
! 270 

3300 

RESISTOR 
IN PLACE OF 
PRIMARY OF 

ITS 

270E1 

100eer/ 
I MEG. 

DETECTOR CIRCUIT '2 

lio0„„e rN34 10K 

B • 20V 

SCOPE 
SWITCH 

10K -= F 
OUTPUT 

OSCILLOSCOPE 

YERT ,CAL 
INPUT \ 

OUTPUT 

HORIZONTAL 
INPUT 

VHF TUNER ALIGNMENT SETUP - 1-514-1, 1-520-1, 1-520-7 CHASSIS 
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CHASSIS 1-514-1 - , -4 1-520-1, 4, 7, -8 

WAFER I 
REAR 

TO VHF ANT 
TERMINAL BOARD 

tl 
30011 , 

ANTENNA; 
TERMINA 

3 

TI 

o 
o 
o 
o 

13 

WAFER 2 
REAR 0 

( 0 0 14 0 0 

0 

WAFER 
REAR 

O %.,RE 
GIMMICK 

fr 
C5 _a_ C6 

0.3 KK 

6BC5 
R F AMP 

WAFER 3 
FRONT 

614 

0—)I • 
BOOM-

"LOOKER-

POINT A 

6X8 
MIXER 

2 6 7 <R4 R6 6 
, 2.2K 220K 

800p/i2 

74„ 
0 WAFER I 

o FRONT 

o 

o 

3.9K 

0 • 

WAFER 2 
FRONT 

0 0 0 0 

o #0' 

O 

0 -•,0 

0 

0 0 ° 

WAFER 4 '3 = 
REAR 

C7 
'LOOKER 0_115oid 
POINT 

C9 

1.6./of 

CI3 R8 

.00, 2.2K 

o 2 

\\o o 618 
1.0ow 

0 75 Pe 

R9 e 
22011) 

C17 

6  II  
liii 1.6mKI 

O 
O 

WAFER 4 
FRONT 

111 
 r cretr\— 

®71F 01)T Kul> 

® 0  +120V  

10 0-6.3v 161 

@:113.uHF 
neMX 

C) 0 

WAFER 5 
FRONT 

1624 
I emu/ 

6X8 
DILLATOR 

VI V2 
6BC5 6X8 

54 

C16 622 
•--1(---• 
aoompf_÷-

LIO  

• ' 00 '-

— C25 
I 751/Pf 

R12 
1K 

ARROWS INDICATE ROTATION TO CHANNEL 12, II, ETC 
NUMBERS AT WAFER TERMINALS INDICATE CHANNEL POSITIONS. 
WAFER SWITCH SHOWN IN CHANNEL 13 POSITION. 

VHF TUNER SCHEMATIC - 1-514-1, 1-520-1, 1-520-7 CHASSIS 

C23 

J_ 00' 

GIMMICK WIRE 

Rh I R7 R6 CII CIO 

Cl2 C4 R4 

R3 C9 LI 

WAFER 5 WAFER 4 WAFER 3 WAFER I 
WA ER 2 

•Some tuners use small wire coil for L2. 

CHANNEL 12 LOOP 13 

12 
R9 

TYPICAL 
WAFER 

5 
WAFER 5 CHANNEL 5 COIL 

FRONT 

6BC5 
"LOOKER' POINT B R F AMP 
(MIXER GRID) 
L71  

C8 

CI6 

ANTENNA 
TERMINALS 

TI 

R2 

6X8 
osc MIX 
e 

WAFER WAFER WAFER WAFER WAFER 
I 2 3 4 5 

GIMMICK WIRE 
C5 

R8 

"LOOKER" POINT A 
  c13 (MIXER PLATE) 

CI4 

VHF TUNER LAYOUT - 1-514-1, 1-520-1, 1-520-7 CHASSIS 

John J. Rider 
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VHF TUNER ALIGNMENT 
CHASSIS 1-514-3, 1-514-4, 1-520-3, 1-520-4, 1-520-8 

STEP 
TUNER 
SET TO 
CHANNEL 

SWEEP 
(10 MC) 

GENERATORS 
IF 

MARKER 
RF 

MARKER 

SCOPE 
SWITCH 
POSITION ADJUST 

ACCEPTABLE 
RESPONSE 
CURVES COMMENTS 

Channel 
4 67.25 MC ( P) 

C12, C6, C4, 
then C9*(wire 30% deviation permissible 

Connect 300 ohm resistor across Antenna Leads. Pass-
band should be somewhat broader than that with antenna 

1. 4 69 MC 71.75 MC (S) loop near C12) as shown below: circuit operating and with picture marker inside. 

2. 13 
Channel 

13 211.25 MC ( P) 
RF 

Output 

See "Com- 
ments" and 

bot- 

P 
- - 

Interstage band width is adjusted by C9*. When proper band 
width cannot be obtained by adjustment of C9, it may be 
necessary to move C8* and C10* slightly fafther apart. 
Overall band width also depends on selectivity. 

213 MC 215.75 MC (S) 
note at 
tom of chart. 

  S 
30% 

antenna 
Interstage band width should be adjusted so that proper 
overall band width occurs with antenna circuit aligned. 

Channel 
4 67.25 MC ( P) C4 Antenna Obtain symmetrical response curve. 

3. 4 69 MC 71.75 MC (S) Trimmer 

4. 
Set VHF Tuner 
43.25 MC 
hole in VHF 
er. Inject 

between 
Sweep Generator 

tuner cover 
42.1 MC 

any two channels. 
sweeping 10 

to pin 5 of 6J6 
and 45.75 MC Markers. 

Connect 
MC through 
Osc. - Mix- 

L8, then L54 
and L53 

(both on TV 
Chassis) OR 

Adjust for symmetrical overcoupled, double peaked res-
ponse curve with markers on peaks. L8 and L54 deter-
mine position of 45.75 MC marker. L53 determines 
band width or position of 42.1 MC marker. 

5. 4 
Channel 

4 
69 MC 

45.75 MC 71.75 MC C15 
If C15 cannot be made to track properly, L7 is out of 
adjustment and must be tuned as in step 8. 

6. 2 
Channel 

2 
57 MC 

55.25 MC ( P) 
59.75 MC (S) 

L7 

P 30% T I LT 

7. 3 
Channel 

3 
63 MC 

61.25 MC ( P) 
65.75 MC (S) L7 

- 

8. 4 
Channel 

4 
69 MC Alternate 

42. I MC 

67.25 MC ( P) 
71.75 MC (S) 

IF 
Output L7 

Check RF Passbands on each channel. If necessary 
slightly readjust C15, C12, C6 and C4 for satisfactory 
compromise on all channels. 

9. 5 

Channel 
5 

79 MC 

and 
45.75 
or two 

MC 
77.25 MC ( P) 
81.75 MC (S) L7 

OR 

10. 6 
Channel 

6 
85 MC 

Markers 83.25 MC ( P) 
87.75 MC (S) L7 P 

11. 7 
Channel 

7 
177 MC 

175.25 MC ( P) 
179.75 MC (S) L7 

F 

i 

12. 8 
Channel 

8 
183 MC 

181.25 MC (P) 
185.75 MC (S) L7 

P.PICTURE MARKER 

See note below. 

13. 9 
Channel 

9 
189 MC 

187.25 MC ( P) 
191.75 MC (S) L7 

S. SOUND MARKER 

Same as for steps 6 through 18. 

NOTE: If one or more coil strips cannot 
L9 as in step 18. If this does 

be made to track properly, 
not correct conditions change 

replace strips. Do no peak coils to correct passbands. If Channels 7 and 8 show deep valley, adjust 
the 616 Oscillator/Mixer tube. This will necessitate repetition of steps 1 through 5. 

14. 10 
Channel 

10 
195 MC 

193.25 MC ( P) 
197.75 MC (S) L7 

15. 11 
Channel 

II 
201 MC Alternate 

199.25 MC ( P) 
203.75 MC (S) L7 

Check Passbands on each channel. If necessary slightly 
readjust C15, C12, C6 and C4 for satisfactory compro-
mise on all channels. 

16. 12 
Channel 

12 
207 MC 

42.1 MC 
and 

45.75 MC 
or two 

205.25 MC ( P) 
209.75 MC (S) 

IF 
Output 

L7 See curves 
above 

17. 13 
Channel 

13 
213 MC 

Markers 
211.25 MC ( P) 
215.75 MC (S) L7 

18. 13 
Channel 

13 
213 MC 

- 

211.25 MC ( P) 

215.75 MC (S) 

See "Com-

ments" and 
note at bot-
tom of chart. 

A valley that is too deep can be flattened by adjusting 
turns spacing on L9*. 

• In order to adjust C8, C9, C 0 and L9, it is necessary to remove side cover of tuner. Remove side cover screw by means of a small wrench and slide cover out between chassis 

and tuner. The above mentioned adjustments may then be made through hole in chassis opposite tuner. Replace cover when adjustments are complete. 

' , 
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VHF TUNER ALIGNMENT 
CHASSIS 1-514-1; 1-520-1; 1-520-7 

. . HIGH BAND OSCILLATOR ALIGNMENT 

STEP 
TUNER 
SET TO 
CHANNEL 

SWEEP 
(10 MC) 

GENERATORS 
IF 

MARKER 
RF 

MARKER 

SCOPE 
SWITCH 
POSITION 

ADJUST 
ACCEPTABLE 
RESPONSE 
CURVES 

COMMENTS 

1. 13 
Channel 13 
213 MC 45.75 MC 211.25 MC RF Output L9 Sc rew See Curves below Coincide Markers as shown. 

NOTE: Refer to 
and 5 to 

VHF Tuner Layout 
2 are aligned by 

and VHF Tuner 
means of consecutive 

Schematic for 
coil increments, 

location o specified Wafers, Coil 
the aligned increments that 

Increments, and Screw Adjustments 
precede must not be disturbed. 

mentioned in the following step. As Channels 
12 to 7 

2. 12 Channel 12 
207 MC 

45.75 MC 205. 25 MC RF Output Channel 12 Loop 
on Wafer 5 

1 TYPICAL CURVES 

IF & RF -100% 
MARKE RS 

Squeeze or spread loop for Channel 12 on Wafer 5 to 
coincide Markers as shown. 

3. 11 Channel 11 

201 MC 

45.75 MC 199.25 MC RF Output Channel 11 Loop  

on Wafer 5 

4. 10 Channel 10 
195 MC 

45. 75 MC 193. 25 MC RF Output Channel 10 Loop 
on Wafer 5 

IF 11 RF  

5. 9 Channel 9 
189 MC 

45. 75 MC 187.25 MC RF Output Channel 9 Loop 

on Wafer 5 

ARKERS 
Adjust each succeeding Hi-Channel Loop on Wafer 5 (steps 
3 to 7) to coincide appropriate Markers for that Channel. 

6. 8 Channel 8 
183 MC 

45.75 MC 181.25 MC RF Output Channel 8 Loop 
on Wafer 5 

Note: Curves may not be 

7. 7 Channel 7 
177 MC 

45. 75 MC 175.25 MC RF Output Channel 7 Loop 
on Wafer 5 

symmetrical until RF align-
ment is complete. 

LOW BAND OSCILLATOR ALIGNMENT 
8. 6 Channel 6 

85 MC 
45.75 MC 83.25 MC RF Output Ll I Screw Coincide Markers as shown. 

9. 5 Channel 5 
79 MC 

45.75 MC 77.25 MC RF Output Channel 5 Coil 
on Wafer 5 

Squeeze or spread turns of Channel 5 Coil on Wafer 
5 to coincide Markers as shown. 

10. 4 Channel 4 
69 MC 

45. 75 MC 67.25 MC RF Output Channel 4 Coil 
on Wafer 5 

See Curves 
above 

11. 3 Channel 3 
63 MC 

45.75 MC 61.25 MC RF Output Channel 3 Coil 
on Wafer 5 

Adjust each succeeding Lo-Channel Coil on Wafer 5 ( steps 
10 to 12) to coincide appropriate Markers for that 

12. 2 Channel 2 
57 MC 

45.75 MC 55.25 MC RF Output Channel 2 Coil 
on Wafer 5 

Channel. 

HIGH AND LOW BAND RF ALIGNMENT 
1. 13 Channel 13 

213 MC 
211.25 MC ( P) 
215.75 MC (S) 

RF Output L3, L7, L8 
Screws 211.25 215.75 

Adjust L3 for maximum mid- band height regardless of 
of skirts. 

MC MC 
Adjust L7 for proper skirt figuring. Adjust L8 for 

flat top. Pix carrier must be at 100%; sound carrier 
.may ride down 30%. 

2. 13 Same as 1 45. 75 MC and 
42. 1 MC 

IF Output T2 on Tuner and 
L54 on Main 
Chassis 

4 2..1/ 1\15.75 
MC MC 

Adjust for response curve shown. 

211.25 211.2 3. 13 Same as 1 MC (P) RF Output L8 Screw 5/ 
Touch up for flat top if necessary. There must not be 

215.75 MC (S) 
y5.75 

MC MC 
more than 5% dip. 

4. 12 Channel 12 
207 MC 

205. 25 MC (P) 
209.75 MC (S) 

RF Output Channel 12 Loops 
on Wafers 1,3 

-•-- - --- -- - 
and 4 

PICTURE SOUND 
100% 

5. 11 Channel 11 

201 MC 

199.25 MC (P) 

203.75 MC (S) 

RF Output Channel 11 Loops 
on Wafers 1,3 
and 4 

6. 10 Channel 10 
195 MC 

193.25 MC ( PJ 
197.75 MC 

RF Output Channel 10 Loops 
Wafers 1,3 

OR 

PICTURE SOUND (S) on 
and 4 

7. 9 Channel 9 187.25 MC (P) RF Output Channel 9 Loops 
77; *-6 189 MC 191. 75 MC (S) on Wafers 1,3 

and 4 

8. 8 Channel 8 181.25 MC (P) RF Output Channel 8 Loops OR 

183 MC 185.75 MC (S) on Wafers 1,3 
and 4 

PICTURE SOUND 

9. 7 Channel 7 175.25 MC ( P) RF Output Channel 7 Loops 
I 

70 % 
Squeeze loops for 177 MC 179.75 MC (S) on Wafers 1, 3 

and 4 

or spread Channel 12 to acquire 
acceptable response curve. Loop on Wafer 1 adjusts 

Loop Wafer 

10. 6 Channel 6 83.25 MC (p) RF Output Channel 6 Coils 

mid-band amplitude; on 3 adjusts skirt 
frequency; Loop on Wafer 4 adjusts for flat top. 
Align each succeeding channel (steps 5 to 14) 85 MC 87. 75 MC (S) on Wafers 1,3 

and 4 
OR 

PICTURE SOUND 

adjust-
ing inductances of appropriate loops or coils on 
Wafers 1, 3, and 4. Refer to VHF Tuner Schematic 

11. 5 Channel 5 77.25 MC (P) RF Output Channel 5 Coils 70% 100% and Parts Layout for locations ¿ f specified loop 
increments. Picture and Sound carriers must re-79 MC 81.75 MC (S) on Wafers 1,3 

and 4 main on top of curve. 

12. 4 Channel 4 67.25 MC (P) RF Output Channel 4 Coils 
69 MC 71. 75 MC (S) on Wafers 1,3 

and 4 

13. 3 Channel 3 
63 MC 

61.25 MC (p) 
65.75 

RF Output Channel 3 Coils 
MC (S) on Wafers 1,3 

and 4 • 

14. 2 Channel 2 55.25 MC (p) RF Output Channel 2 Coils 
57 MC 59. 75 MC (S) on Wafers 1,3 

and 4 

NOTE: As each Channel is aligned by adjustment of its inductance incremen s in the order listed in steps 4 to 14, care must be exercised not to disturb the aligned increments preceding the 
one being adjusted. 

15. 

, 

Recheck all channels for flat top response curve, touching up L8 for Channel 13 and appropriate coil increments. Dip up to 30% is permissible for all channels. If bandwidth on any 
channel is insufficient after these adjustments, touch up by means of gimmick capacitors C5and C10 near c6 and C11, respectively. Adjust these gimmicks by bending wires toward 
or away from C6 and C11. 

% 
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VIDEO IF, 4.5MC TRAP AND SOUND ALIGNMENT PROCEDURES 

PREALIGNMENT INSTRUCTIONS - READ CAREFULLY 
BEFORE ATTEMPTING ALIGNMENT. 

1. Lay chassis on side with H. V. supply down for under- 
chassis adjustments. 

2. Ground all test equipment unless otherwise stated. 

3. Keep detector leads short, 

4. Use proper non-metallic alignment tools for powdered 
iron cores with hex holes or slots. Metallic screw 
drivers may be used for cores adjusted by brass screws. 

5. Receiver should warm up for approximately 15 minutes 

VIDEO IF ALIGNMENT 

before alignment. 

6. During Video IF Alignment, when indicated, raise shield 
on Oscillator/Mixer tube so ground contact is broken. 

7. Set Fringe (ACC) switch to maximum counterclockwise 
position on 1-5.14-3, 1-514-4, 1-520-3, 1-520-4 and 
1-520-8 chassis. 

STEP 
SIGNAL GENERATOR 

Connection Freq. 
SWEEP GENERATOR 

Connection Freq. 
VTVM 

CONNECTION 
OSCILLOSCOPE 
CONNECTION ADJUST 

OUTPUT 
READING COMMENTS 

I. To raised tube shield 
on Osc. /Mix. tube. 

39.75 
MC 

Across diode load 
resistor R147- 4.7K. 

L54 
(Top Core) 

Min. Set VHF tuner to free channel. Apply -3 V. 
between C130 - . 22 Mfd. and chassis. Use 
sufficient output for satisfactory reading. 

2. 

CHASSIS 1-514-1, 1-520-1 

couple marker 
to Looker Point " B" on 
VHF tuner. 

AND 

42.1 & 
45.75 
MC 

1-520-7 ONLY: 

Looker Point " B" on 
VHF tuner. 

43.25 
MC 
10 MC 
Sweep 

j 

Pin 5 of 1st Video 
IF Amp. thru de- 
tector circuit. 

L54 ( Bot. 
Core); Ti 
(VHF tuner) 

- - - 
Response 
curve shown 
in Fig. A. 

Remove AGC voltage. Disconnect T55 pri-
mary lead from pin 5 of V1 - 6CB6; con-
nect 330 Ohm resistor in its place (from 
R128 - 1K to pin 5 of V1). Lower 
Osc. /Mix, tube shield to normal position. 
On chassis 1-514-1 and 1-520-1 and -7, 
set VHF tuner to any free high channel; 
on chassis 1-514-3, 1-514-4, 1-520-3, 
1-520-4 and 1-520-8, set VHF tuner   be-
tween any two channels. L53 controls 
width of curve on 1-514-3, 1-514-4, 
1-520-3, 1-520-4 and 1-520-8 chassis. 

CHASSIS 1-514-3, 1-514-4, 

-- - - - - - 
Loosely couple marker 
to pin 5, 6J6' thru hole 
in VHF tuner. 

1-520-3, 

- 

42 1 tdij'in 
 75 

MC 

1-520-4, 1-520-8 

- - - - - 
5' 6J6 thru hole 

in VHF tuner. 

ONLY: 

- - 
43.25 
MC 
10 MC 
Sweep 

- - - - - - - -- - 
Pin 5 of 1st Video 
IF Amp. thru de- 
tector circuit. 

- - - 
L54 (Bot. 
Core); L8 
(VHF tuner); 
L53 

- -  
Response 
curve shown 
in Fig. C. 

. Repeat step 2 adjustments until curve is flat with 42.1 MC and 45.75 MC markers on corners. REMOVE 330 OHM RESISTOR AND RECONNECT T55 before proceeding with step 4. 

. To raised tube shield 
on Osc. /Mix. tube. 

41.25 
MC 

Across diode load 
resistor R147-4.7K. 

L55 4th 
Video IF 
trap. 

Min. 
Set VHF tuner to free channel. Apply -3 V. 
between C130 - . 22 Mfd. and chassis. Use 
sufficient output for satisfactory reading. 

. Same as 4 47.25 
MC 

Same as 4 T56 
(Top Core) 

Min. Same as 4 

. Sanie as 4 41.25 
MC 

Same as 4 T55 
(Top Core) 

Min. Same as 4 

. Same as 4 44.0 
MC 

Same as 4 T58 Max. Same as 4. Reduce signal generator output 
to keep VTVM reading between 1 and 2 volts. 

. Same as 4 42.0 
MC 

Same as 4 T57 Max. Same as 7 

. Same as 4 45.2 
MC 

 Same  as 4 Same as 4 T56 
(Hot. Core) 

Max. Same as 7 

10. Same as 4 43.2 
MC 

Same as 4 T55 
(Bot. Core) 

Max. Same as 7 

11. Repeat steps 4 to 6 inclusive. 

12. Loosely couple mar- 
ker to raised tube 
shield on Osc. /Mixer. 

41.25 

M C 
42.1 
MC 

45.75 
MC 

47.25 
MC 

To raised tube shield 
on Osc. /Mixer tube 43.25 

MC 
10 MC 
Sweep 

Across diode load re- 
sistor RI47 - 4.7K 
with 33K resistor in 
series with hot scope 
lead. 

T58 
T57 
T56 

(Bot. Core) 
T55 

(Bot. Core) 

Response 
Curve 
shown in 

Fig. 18 

Same as 4. Use low signal input and high 
scope gain. Retouch T58, T57, T56 and 
T55 adjustments slightly to obtain response 
curve shown. 

;e.^ earielt%ou ,0?,eserariii. 

5 STUN 
220K L541607.) 

72(E) 

45.0 MC. RESPONSE 
.100% L54 (901.) L53 0- I 

100pH, IN34 : 
" _I_ SCOPE 

INPUT 120K I N60 .001 
CRYSTAL 

(NOT NECESSARY iF SHIELDED LEAD 
IS USED ON SCOPE) 

VIDEO IF DETECTOR CIRCUIT 

42.IMC 
L54 45.75 MC. 

(70P) 
39.75 
MC. 

1-514-1, 1-520-1, 1-520-7 
FIGURE A 

42.1MC. PIK 45.75MC. 

SOUND 70% r 
50% 47.25 MC. 41.25 ___i 

FIGURE B 

VIDEO IF RESPONSE CURVES 

42.1 MC. L8(TUNER) 
45.75 MC. 

L54tTOP) 
39.75 
MC. 

1-514-3, 1-514-4, 1-520-3, 1-520-4, 1-520-8 
FIGURE C 

Not -= Eifi 
7 

- -ti. C C.-5- 
2.05t DC 
50V PROBE 

TO CMG 
,00 GROUND LEAD 

5 R103 

SOUND DISCRIMINATOR 
ALIGNMENT SETUP 

TRAP ALIGNMENT 

STEP 
SIGNAL GENERATOR 

Connection Freq. 
VTVM CONNECTIONS 

RF Probe Ground Lead ADJUST 
OUTPUT 
READING COMMENTS 

1. To Pin 2 of 12BY7 
Video Amplifier. 

4.5 MC RF Probe connected to 
Cathode (Pin 11) of 
Picture Tube. 

To chassis, L61 Min. Short Pin 1 of V4-6CB6 4th Video IF Amplifier to Chassis. 

ND ALIGNMENT 

STEP 
SIGNAL GENERATOR 

CONNECTION 
VTVM CONNECTIONS 

DC Probe Ground Lead ADJUST 
OUTPUT 
READING COMMENTS 

1. 45 MC and 4.5 MC generators each 
connected through a 1000 ohm resistor 
to pin I of V I - 6C136 1st video IF 
Amplifier 

or 
45 MC generator with 4. 5 MC mar-
ker (preferably crystal controlled) 
through 1000 ohm resistor to pin 1 

of VI. 

To pin 5 of 1/7-6AL5. To pin 7 of VT . T52 Sec. (Top Core) 
T52 Pri. (Bot. Core) 
L62 

Max. Set tuner to free channel with minimum interference. 

2. Same as o 
To junction of two 
matched 100K resis- 
tors connected in ser- 
ies across R104. 

Thru 100K re- 
sistor to ter- 
minal 5 of T52. 

T52 Sec. (Top Core) Zero Use lowest meter scale set to zero center. At correct 
setting, a slight turn of core will give either a positive 
or negative reading. 

3. Remove test equipment and resistors. 

ALTERNATE SOUND ALIGNMENT 

STEP SIGNAL SOURCE 
VTVM CONNECTIONS 

DC Probe I Ground Lead ADJUST 
OUTPUT 
READING COMMENTS 

1. Connect a good antenna installation to the receiver. 

2. Strong station To pin 5 of V7-6AL5. To pin 7 of V7-6AL5. T52 Pri. ( Bot. Core) 
L62 

Max. Repeat all adjustments until maximum is reached. 

3. Strong station Thru 100E resistor to 
terminal 5 of T52. 

To junction of two 
matched 100K resis- 
tors connected in 
series across R104. 

T52 Sec. (Top Core) Zero Use lowest meter scale set to zero center. At correct 
setting, a slight turn of core will give either a positive 

or negative reading. 

4. Remove test equipment and resistors. 

0 



ASSIS 1-514-1, - , -4,1-520-1, - -8 

REPAIR PARTS LIST 
sCli IMA TIC SERVICE 
LOCATION 

C100 166-0010P 
C101 168-0011D 
CI 02, C103, 
C104 
C I 05 161:1001 
r106 160-0411 
C107 163-0100 
C108 160-0611 
C109 161-1001 

161-3017 
C110 A 
C110 B 
C110 C 
C111 160-06247 

161-2005 
C112 A 
C112 B 
C115 166-0270N 
C116 166-0270N 
C117 166-0001P 
C125 166-4700D 
C126 166-4700D 
C127 168-00110 
C128 166-4700D 
C129 166-470013 
C130 162-0202 
C131 166-470013 
C132 168-0011D 
C133 166-0270N 
C134 166-47000 
C135 168-0011D 
C136 166-0043P 
C137 166-0270N 
C138 166-4700D 
C139 168-0008N 
C140 166-470013 
C141 166-0010P 
C142 168-0008N 
C143 166-0010P 
C144 160-0201 
C145 162-0202 
C146 168-0008N 
C147 180-08022 
CI48 1130-0411 

161-2004 
C175 A 
C175 B 
C176 166-1000D 
C177 166-1000D 
C178 166-1000D 
C179 1613-1000D 
C200 160-04147 
C201 163-0220 
C202 160-0411 
C203 180-0601 
C204 160-01311 
C205 160-0411 
C206 162-06247 
C207,C208,C209 

C210 162-0822 
C2Il 182-0623 
C212 160-0401 
C213 162-08147 
C214 181-1010 
C215 160-0411 
C216 160-06247 
C250 172-0032 

C251 160-0421 
C252 160-0421 
C253 160-0421 
C254 162-04247 
C255 160-0411 
'C256 160-06247 
C257 163-0330 
C258 163-0680 
C259 163-1000 
C260 172-0032 

C261 161-1012 
C262 162-02047 
C263 162-0202 
C284 161-1012 
C265 160-0401 
C266 174-0056 

PART NUMBER DESCRIPTION  

CAPACITORS  

10 Mmfd. - 500 V. - Ceramic 
.0047 Mid. - 500 V. - Dual Ceramic 
Listed under " Miscellaneous 
Electrical Parts" 
2 Mid. - 50 V. - Electrolytic 
.01 Mid. - 400 V. -Molded Paper 
100 Mmfd. - 500 V. - Mica 
.01 Mid. - 600 V. - Molded Paper 
2 Mid. - 50 V. - Electrolytic 
Three Section Electrolytic 

20 Mid. - 300 V. .ss. 
100 MM. - 200 V. 
100 MM. - 200 V. ZS. 

.0047 Mid. - 600 V. -Molded Paper 
Two Section Electrolytic 

40 Mid. - 400 V. 
100 Mid. - 50 V. b. 

270 Mmfd. - 500 V. - Ceramic 
270 Mmfd. - 500 V. - Ceramic 
I Mmfd. - 500 V.- Ceramic 
.0047 Mid. - 500 V. - Ceramic 
.0047 MM. - 500 V. - Ceramic 
.0047 Mid. - 500 V. - Dual Ceramic 
.0047 Mid. - 500 V. - Ceramic 
.0047 MM. - 500 V. - Ceramic 
.22 Mid. - 200 V. - Paper 
.0047 MM. - 500 V. - Ceramic 
.0047 Mid. - 500 V. - Dual Ceramic 
270 Mmfd. - 500 V. - Ceramic 
.0047 Mid. - 500 V. - Ceramic 
.0047 Mid. - 500 V. - Dual Ceramic 
43 Mmfd. - 500 V. - Ceramic 
270 Mmfd. - 500 V. - Ceramic 
.0047 MM. - 500 V. - Ceramic 
4.7 Mmfd. - 500 V. - Ceramic 
.0047 Mid. - 500 V. - Ceramic 
10 Mmfd. - 500 V. - Ceramic 
4.7 Mmfd. - 500 V. - Ceramic 
10 Mmfd. - 500 V. - Ceramic 
.1 Mid. - 200 V. -Molded Paper 
.22 MM. - 200 V. - Paper 
4.7 Mmfd. - 500 V. - Ceramic 
.22 Mid. - 800 V. -Molded Paper 
.01 Mid. - 400V. -Molded Paper 
Two Section Electrolytic 

40 Mid. - 400 V. A 
80 Mid. - 400 V. rn, 

.001 Mid. - 500 V. - Ceramic 

.001 MM. - 500 V. - Ceramic 

.001 Mid. - 500 V. - Ceramic 

.001 Mid. - 500 V. - Ceramic 

.047 Mid. - 400 V. -Molded Paper 
220 Mmfd. - 500 V. - Mica 
.01 Md. - 400 V. -Molded Paper 
. I Mid. - 600 V. -Molded Paper 
.01 Mid. - 600 V. -Molded Paper 
.01 Mfd. - 400 V. -Molded Paper 
.0047 Mid. - 600 V. - Paper 
Listed under "Miscellaneous 
Electrical Parts" 
.0022 Mid. - BOO V. - Paper 
. 0033 Mid. - 600 V. - Paper 
.1 MM. - 400 V. -Molded Paper 
.047 Mid. - 600 V. - Paper 
10 Mid. - 500 V. - Electrolytic 
.01 Mid. - 400 V. - Molded Paper 
.0047 Mid. - 600 V. - Molded Paper 
Trimmer: 70-470 Mmfd. (Sync 
Balancing Adjustment) 
.001 Mid. - 400 V. - Molded Paper 
.001 Mid. - 400 V. - Molded Paper 
.001 Mid. - 200 V. - Molded Paper 
.0047 Mid. - 400 V. - Paper 
. 01 Mid. - 400 V.- Molded Paper 
.0047 Mid. - 600 V. - Molded Paper 
330 Mmfd. - 500 V. - Mica 
680 Mmfd. - 500 V. - Mica 
.001 Mid. - 500 V. - Mica 
Trimmer: 70 - 470 Mmfd. 
(Horizontal Drive Adjustment) 
10 Mid. - 350 V. - Electrolytic 
.47 Mid. - 200 V. - Paper 
.22 Mid. - 200 V. - Paper 
10 Mid. - 350 V. - Electrolytic 
.1 Mid. - 400 V. - Molded Paper 
56 Mmfd. - 2000 V. - Ceramic 

COILS, CHOKES AND TRANSFORMERS  

L50 145-0004 
L51 1474014 
L53 115-0001 

L54 119-0002 
L55 118-0011 
L56 118-0010 
L57, L58 131-2003 
L59, L60 131-2008 
1.61 130-0001 
L62 130-0001 
1.64, L65 100-0009 
L66, L67 

Choke - B. Filter 
Choke - Heater 
Coil - Link Shunt 

(1-514-3, -4; 1-520-3, - 4, -8 Chassis) 
Coil - Tuner Coupling 
Coil - Cathode Trap 
Coil - Filter 
Coil - Dual Peaking 
Coil - Dual Peaking 
Coil - 4.5 MC 
Coil - Sound Take-Off 
Yoke - Deflection - Vertical 

- Horizontal 

L68 
L69 
L70 
L71 
L72 

T30 
T50 
T52 
T5) 
T55 
T56 
T57 
T58 
T59 
T60 
T61 

132-0001 
118-0010 
118-0010 
132-0002 
118-0010 
141-0036 
141-0024 
128-0008 
143-0023 
119-0003 
119-0004 
119-0005 
126-0001 
242-0002 
241-0008 
241-0011 

Coil - Horizontal Frequency 
Coil - Filter 
Coil - Filter 
Coil - Horizontal Size Adjustment 
Coil - Filter 

Transformer - HaloLight Power 
Transformer - Power - 117 V. 60 Cycle 
Transformer - Sound Discriminator 
Transformer - Audio Output 
Transformer - 1st Video IF 
Transformer - 2nd Video IF 
Transformer - 3rd Video IF 
Transformer - Video IF Output 
Transformer - Vertical Oscillator 
Transformer - Vertical Scan 
Transformer - Horizontal Scan 

CONTROLS  

1149 153-0015 Control - HaloLight (3213 Models) 
157-0025 Control - Dual & On/Off Switch ( 1-514-1, - 3, -4 

11105 Volume 
R155 Brightness 

157-0024 Control - Dual ili 
R105 Volume 
R155 Brightness 

157-0026 Control - Dual & 
11105 Volume 
11155 Brightness 
11149 153-3014 Control - Contrast ( 1-514-1, -3, -4 Chassis) 
11149 153-3013 Control - Contrast ( 1-520-1, -3, -4 Chassis) 
11149 153-3015 Control - Contrast ( 1-520-7, -8 Chassis) 
11221 153-0014 Control - Vertical Hold 
R224 153-0014 Control - Height 
11226 153-3011 Control - Vertical Linearity 
11259 153-0021 Control - Horizontal Hold 

Chassis) 

11207 
11208 

11209 
11210 
11211 
11212 
R213 
R214 
11215 
R216, R217 

11218 

11219 
R220 
11221 
11222 
R223 
11224 
11225 
11226 
11227 
R228 
11229 
11230 

On/Off Switch ( 1-520-1, -3, -4 Chassis) 11231 
11232 
11250 
11251 
13252 
11253 
11254 
11255 
11256 
11257 
11256 
11259 
11260 
R261 
11262 
13263 
11264 
11265 
11266 
11267 
11268 

On/Off Switch ( 1-520-7, -8 Chassis) 

RESISTORS  

All resistors are 10% carbon unless otherwise specified. 

1147 
1149 
1149 
11100 
11101 
11102 
11103 

R104 
11105 
R106 
RIOT 
R108 
R109 
R110 
R111 
11112 
11113 
R114 
R115 
R120 
11121 
11122 
11123 
R125 
11126 
R127 
11128 
11129 
R130 
11131 
R132 
11133 
R134 
11135 
R1313 
11137 
11138 
11139 
11140 
11141 
11142 
11143 
R144 
RI45 
R146 
R147 
R148 
11149 
RI50 
R151 
R152 
11153 
R154 
11155 
11156 
11157 
R175 
11176 
11200 
13201 
13202 
11203 
11204 
R205 
R206 

189-0026 
189-0026 

181-0473 
181-0101 
181-0102 

181-0683 

181-0156 
181-0224 
181-01045 
181-0104 
181-01845 
182-0680 
181-0470 
182-0109 
183-0881 
183-0681 
183-0272 
181-0883 
181-0272 
181-0222 
181-0102 
181-04705 
181-0472 
181-0102 
181-0272 
181-0102 
181-04705 
181-0472 
181-0102 
181-0152 
181-0181 
181-0102 
181-0102 
181-0152 
181-0331 
181-0102 
181-0103 
181-0682 
181-0123 
181-0224 
181-0224 
181-0474 
181-0472 
181-0470 

183-0123 
183-0123 
183-0123 
181-0882 
181-0334 

181-0105 
181-0184 
183-0104 
187-0013 
181-0334 
181-0124 
181-0223 
181-0474 
181-0125 
181-0474 
181-0474 

33,000 Ohm - 2 W. 
33,000 Ohm - 2 W. 
Listed under "Controls" 
47,000 Ohm - 1/2 W. 
100 Ohm - 1/2 W. 
1,000 Ohm - 1/2 W. 
Listed under " Miscellaneous 
Electrical Parts" 
68,000 Ohm - 1/2 W. 
Listed under "Controls" 
15 Megohm - 1/2 W. 
220,000 Ohm - 1/2 W. 
100,000 Ohm - 1/2 W. - 5% 
100,000 Ohm - 1/2 W. 
180,000 Ohm - 1/2 W. - 5% 
68 Ohm - 1 W. 
47 Ohm - 1/2 W. 
10,000 Ohm - 1 W. 
680 Ohm - 2 W. 
680 Ohm - 2 W. 
2,700 Ohm - 2 W. 
68,000 Ohm - 1/2 W. 
2,700 Ohm - 1/2 W. 
2,200 Ohm - 1/2 W. 
1,000 Ohm - 1/2 W. 
47 Ohm - 1/2 W. -5% 
4,700 Ohm - 1/2 W. 
1,000 Ohm - 1/2 W. 
2,700 Ohm - 1/2 W. 
1,000 Ohm - 1/2 W. 
47 Ohm - 1/2 W. -5% 
4,700 Ohm - 1/2 W. 
1,000 Ohm - 1/2 W. 
1,500 Ohm - 1/2 W. 
180 Ohm - 1/2 W. 
1,000 Ohm - 1/2 W. 
1,000 Ohm - 1/2 W. 
1,500 Ohm - 1/2 W. 
330 Ohm - 1/2 W. 
1,000 Ohm - 1/2 W. 
10,000 Ohm - 1/2 W. 
6,800 Ohm - 1/2 W. 
12,030 Ohm - 1/2 W. 
220,000 Ohm - 1/2 W. 
220,000 Ohm - 1/2 W. 
470,000 Ohm - 1/2 W. 
4,700 Ohm - 1/2 W. 
17 Ohm - 1/2 W. 
Listed under "Controls" 
12,000 Olim - 2 W. 
12,000 °Sin - 2 W. 
12,000 Ohm - 2 W. 
6,800 Ohm - 1/2 W. 
330,000 Ohm - 1/2 W. 
Listed under " Controls" 
I Megohm - 1/2 W. 
180,000 Ohm - 1/2 W. 
100,000 Ohm - 2 W. 
68 Ohm - 10 W. - W. W. 
330,000 Ohm - 1/2 W. 
120,000 Ohm - 1/2 W. 
22,000 Ohm - 1/2 W. 
470,000 Ohm - 1/2 W. 
1.2 Megohm - 1/2 W. 
470,000 Ohm - 1/2 W. 
470,000 Ohm - 1/2 W. 

C102 
C109 
C104 
R103 

C207 
C208 
C209 
11216 
11217 

1, L2, L4, L5 

539-0503 

539-0602 
539-0802 
110-0001 

,L2,L4,L5,L7 110-0002 to 
110-0019 
572-0004 
577-0004 
611-2100 
323-0034 
923-0044 
329-0097 
323-0033 
329-0045 
323-0038 
323-0041 
323-0035 
323-0019 

181-0063 5S, 000 Ohm - 1/2 W. 
181-0333 33,000 Ohm - 1/2 W. 
181-0992 3,300 Ohm - 1/2 W. 
181-0104 100,000 Ohm - 1/2 W. 
181-0129 12,000 Ohm - 1/2 W. 
181-0226 22 .Megohm - 1/2 W. 
181-0823 82,000 Ohm - 1/2 W. 
183-0682 6,800 Ohm - 2 W. 
131-0223 22,000 Ohm - 1/2 W. 

Listed under " Miscellaneous 
Electrical Parts" 

181-0155 1.5 Megohm - 1/2 W. 
181-0333 33,000 Ohm - 1/2 W. 
181-0224 220,000 Ohm - 1/2 W. 

Listed Under " Controls" 
181-0104 100,000 Ohm - 1/2 W. 
181-0684 680,000 Ohm - 1/2 W. 

Listed under " Controls" 
181-0474 470,000 Ohm - 1/2 W. 

Listed under " Controls" 
181-01035 10,000 Ohm - 1/2 W. - 5% 
182-0102 1,000 Ohm - 1 W. 
181-0474 470,000 Ohm - 1/2 W. 
181-0561 560 Ohm - 1/2 W. 
181-0561 560 Ohm - 1/2 W. 
181-0102 1,000 Ohm - 1/2 W. 
181-0222 2,200 Ohm - 1/2 W. 
181-0104 100,000 Ohm - 1/2 W. 
181-0104 100,000 Ohm - 1/2 W. 
182-0332 9,300 Ohm - I W. 
181-0273 27,000 Ohm - 1/2 W. 
181-0475 4.7 Megohm - 1/2 W. 
181-0475 4.7 Megohm - 1/2 W. 
182-0562 5,600 Ohm - 1 W. 
181-0124 120,000 Ohm - 1/2 W. 

Listed under "Controls" 
181-0683 68,000 Ohm - 1/2 W. 
181-0392 3,300 Ohm - 1/2 W. 
181-0821 820 Ohm - 1/2 W. 
181-0474 470,000 Ohm - 1/2 W. 
181-0101 100 Ohm - 1/2 W. 
183-0181 180 Ohm - 2 W 
181-0101 100 Ohm - 1/2 W. 
183-0183 18,000 Ohm - 2 W. 
189-0035 2.7 Ohm - 1/2 W. 

MISCELLANEOUS ELECTRICAL PARTS  

195-0001 Cord - Line 
191-0014 Fuse - . 25 Amp. - 250V. 
191-0013 Plate - De-emphasis 

330 Mmfd. - 400V. 
680 Mmfd. - 400V. 
.01 Mid. - 400V. 
100,000 Ohm - 1/5W. 

190-0012 Plate - Integrator 
. 002 Mfd. - 500V. 
.005 Mid. - 500V. 
.005 MM. - 500V. 
8,200 Ohm - 1/2W. 
8,200 Ohm - 1/2W. 

Speaker - 5" PM (300, 320 Models) 

Speaker - 6 1/2" PM ( 105-14, 120-20, 325 Models) 
Speaker - 8" PM (326 Models) 
Strip - VHF Tuner Coil - 40 MC ( 1-514-4, 1-520-4, - 8 Only) 
Strip - VHF Tuner Coil - Channel 2 to 13 ( 110-0002, Chan. 2; 

110-0009, Chan. 1, etc.) 558-0007 
Switch - Fringe (AGC) ( 1-514-3, - 4, 1520-3, - 4, - 8 Chassis) i553-4011 
Switch - UHF/VHF ( 1-514-4, 1-520-4, - 8 Chassis) 
Tube - Cold Cathode - HaloLight 
Tuner Unit - VHF ( 1-514-1 Chassis) 
Tuner Unit - VHF ( 1-514-3 Chassis) 
Tuner Unit - VHF (1-514-4 Chassis) 
Tuner Unit - VHF ( 1-520-1 Chassis) 
Tuner Unit - VHF ( 1-520-9 Chassis) 
Tuner Unit - VHF ( 1-520-4 Chassis) 
Tuner Unit - VHF ( 1-520-7 Chassis) 
Tuner Unit - VHF ( 1-520-8 Chassis) 
Tuner Unit - UHF ( 1-514-4, 1-520-4, - 8 Chassis) 

554-0021 Ring - Tube Socket Cap (H. V. Rectifier) 
551-5000 Screw - 08/32 Wing - VHF Tuner Unit Mounting 
551-0018 Screw - Special ( 1-514-4, 1-520-4, -8 Chassis) 
482-0007 Shield - 7 Prong Miniature Tube 
417-0002 Socket - 1 Prong - Speaker 
419-0007 Socket - 2 Prong - Vertical Yoke Connector 
414-0006 Socket - 3 Prong - Nor. Yoke Connector 
413-0006 Socket - 4 Prong - HaloLight Connector 
417-0014 Socket - 5 Prong - Nor. Scan Connector 
412-0015 Socket - 7 Prong - Miniature Tube 
412-0026 Socket - 7 Prong - Miniature Tube (Vert. Ose. ) 
412-0020 Socket - 7 Prong - Miniature Tube ( with base ) 
412-0006 Socket - 8 Prong - Octal Tube 
412-0022 Socket - 3 Prong - Octal Tube (H. V. Rectifier) 
412-0018 Socket - 8 Prone - Octal Tube - Shock Mounted 

412-0012 Socket - 9 Prong - Miniature Tube 
558-3005 Spacer - H. V. Assembly Mounting 
558-0003 Spacer - Shock Mounted Tube Socket 

558-0006 Spacer - Drive Assembly ( 1-514-4, 1-520-4, -8 Chassis) 
496-0023 Spring - String Drive ( 1-514-4, 1-520-4, -8 Chassis) 
496-0079 Spring - Picture Tube Grounding ( 1-520 Chassis) 
496-0080 Spring - Picture Tube Grounding ( 1-514 Chassis) 
495-0009 String Assembly - UHF Drive ( 1-514-4, 1-520-4, -8 Chassis) 
553-4010 Washer - Neoprene - H. V. Insulator Mounting 

MISCELLANEOUS CABINET PARTS  

714-0024 
714-0023 
714-0025 
714-0022 
714-0021 
715-0009 
715-0010 
487-0023 
487-0019 
760-0037 

760-0051 

760-0047 

MISCELLANEOUS CHASSIS PARU. 

480-0002 Board - Antenna Terminal ( 1-520-4, - 8 Models) 
480-0001 Board - Terminal - HaloLight Control Assembly (326 Models) 
417-0008 Cable and Socket - Picture Tube 
483-0018 Cap - Tube Socket (H. V. Rectifier) 
487-0022 Clamp - Bearing (1-514-4, 1-520-4, - 8 Chassis) 
487-0008 Clip - Fuse 
487-0004 Clip - IF Transformer Mounting 
196-0003 Connector - H. V. Anode and Lead Assembly 
493-0031 Drive Shalt - UHF ( 1-514-4, 1-520-4, - 8 Chassis) 
484-0013 Gear and Hub Assembly ( 1-514-4, 1-520-4, - 8 Chassis) 
486-0006 Insulator - Ceramic (H. V. Assembly) 
400-0014 Magnet - Focus and Centering Unit 
400-0013 Magnet - Ion Trap 
400-0016 Magnet - Pin Cushion Corrector 
822-0003 Mounting Board Assembly (H. V. ) 
484-0014 Pinion and Screws Assembly ( 1-514-4, 1-520-4, -8 Chassis) 
415-0004 Plug - 1 Prong - Speaker 
415-0010 Plug - 2 Prnig - External Antenna Connector ( 1-520 Models) 
415-0002 Plug - 2 Prong - Interlock 
415-0012 Plug - 2 Prong - Vert. Yoke Connector 
415-0013 Plug - 3 Prong - Hor. Yoke Connector 
415-0015 Plug - 4 Prong - HaloLight Connector 
415-0011 Plug - 5 Prong - Hoc. Scan Connector 
494-0009 Pulley and Sleeve Assembly ( 1-514-4 Chassis) 
494-0013 Pulley and Sleeve Assembly ( 1-520-4, -8 Chassis) 
486-0007 Retainer - H. V. Rectifier Filament Leads 
554-0024 Ring - Bearing ( 1-514-4, 1-520-4, -8 Chassis) 
554-0025 Ring - Bushing ( 1-514-4, 1-520-4, -8 Chassis) 
554-0028 Ring - Retaining ( ( 1-514-4, 1-520-4, -8 Chassis) 

760-0050 
760-0052 
722-0027 
722-0028 
491-0016 
491-0017 
710-0011 
710-0009 
740-0045 
744-0025 
740-0038 
744-0023 
740-0029 
743-0023 
743-0022 
743-0024 
744-0022 
716-0005 
716-0007 
716-0003 
818-0004 
552-0021 
552-0024 

VI, V2, VI. 
V4 
V5 
V6 
V7 
V8 
V9 
VIO, VII 
V12 
V13 
V14 
V15 
V16 
V17 
V18 
V19 
V20 
V20 
V20 

Bezel Assembly ( 105-14 Models) 
Bezel Assembly ( 120-20 Models) 
Bezel Assembly (900 Models) 
Bezel Assembly (320 Models) 
Bezel Assembly (325, 326 Models) 
Bezel Lens ( 105-14, 120-20, 300 Models) 
Bezel Lens (320, 325, 326 Models) 
Clip - Bezel Mounting 
Clip - HaloLight Tube Mounting ( 326 Models) 
Cover - Interlock Assembly (Includes Line Cord) 

(105-14, 300 Models) 
Cover - Interlock Assembly (Includes Line Cord) 

(120-20 Models) 
Cover - Interlock Assembly (Includes Line Cord) 

(320 Models) 
Cover - Interlock Assembly (Includes Line Cord) (325 Models) 
Cover - Interlock Assembly (Includes Line Cord) (326 Models) 
Dial - UHF ( 1-514-4, 1-520-4, - 8 Models) 

Dial - UHF Dummy (1-514-1, - 3, 1-520-1, - 3, - 7 Models) 
Gasket - Tube Mask ( 17") 
Gasket - Tube Mask (21") 
Glass - Picture Window ( 17" Models) 
Glass - Picture Window (21" Models) 
Knob - Contrast 
Knob - HaloLight Control (328 Models) 
Knob - Horizontal Hold, Fringe (AGC) Switch 
Knob - Inner - Brightness 
Knob - Inner - Fine Tuning 
Knob - Outer and Dial Assembly (VHF Models, Except 300's) 
Knob - Outer and Dial Assembly (UHF/VHF Models) 
Knob - Outer and Dial Assembly (300B, M Models) 
Knob - Outer - Volume and On/Off 
Mask - 17" ( 1-514-1, -3, -4 Chassis) 
Mask - 21" ( 1-520-1, -3, -4 Chassis) 
Mask - 21" ( 1-520-7, -8 Models) 
Nameplate - Sylvania 
Nut - 06/32 - Speaker Mounting ( 300, 320 Models Only) 
Nut - 118/32 - Speaker Mounting 
Spacer - Dial 
Washer - Outer Knob 

TUBE COMPLEMENT 

6CB6 

I2BY7 
BALM 
6AL5 
SAYS 
flY6G 
I2AU7 
6C4 
6AH4GT 
6AL5 
6SN7GT/A 
613Q6GT 
6A3S4GT 
1B3GT 
5U4G 
17YP4 ( 1-514-1, - 3. -4 Chassis) 
21ZP4A ( 1-520-1, -3, -4 Chassis) 
21EP4A ( 1-520-7, -8 Chassis) 
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CHASSIS 1-514 71.1-520-0. - , - 4, - 7, -8 

SUPPLEMENTARY SERVICE INFORMATION 

EARLY PRODUCTION PARTS REVISIONS 
SCHEMATIC 
LOCATION  

C261 

C267 
R269 

C206 
R138 
T50 

SERVICE 
PART NUMBER DESCRIPTION  

DELETIONS  
161-1012 10 Mfd. - 350V. - Electrolytic 

ADDITIONS  
160-0601 . 1 Mfd. - 600V. - Molded Paper 
181-0102 1,000 Ohm - 1/2W. 

CHANGES  
160-06247 . 0047 Mfd. - 600V. - Molded Paper ( 1-514 Chassis Only) 
181-0122 1,200 - 1/2W. 
141-0039 Transformer - Power - 117V. 60 Cycle 
492-0059 Bracket and Socket Assembly ( L. V. Rectifier) 

(Used with 141-0039 transformer) 

CODE CHANGES 

CHASSIS , ..., ..., ..: ..., .., ..., ..., 
DESCRIPTION OF CHANGE 

CO1 I P. CO1 I. P I. P. I. P. I. P. I. P. Hor. Osc. socket and Audio Out- 
put transformer relocated. 
R269 - 1 K and C267 - . 1 Mfd. 
added to H. V. assembly (Initial 
change). 

CO2 I. P. CO2 CO1 I. P. CO1 I. P. I. P. 

R269 - 1 K and C267 - . 1 Mfd. 
added to H. V. assembly (Revised 
production). 

CO3 I. P. CO3 CO2 I. P. CO2 CO1 C01 

C206 - . 0033 Mfd, changed to 
0047 Mfd. ( 1-614 only) 

CO4 CO4 

C261 - 10 Mfd. removed. CO4 I. P. CO4 CO3 I. P CO3 CO2 CO2 

ITEM 3 SUBJECT: Code Changes as Noted in Above Chart. 
REASON: To Increase Wattage Tolerance. 
DESCRIPTION: R269 - 1,000 Ohm 1/2 W. resistor is changed to 1,000 Ohm 1W. resistor. 

ITEM 4 SUBJECT: Code Changes as Noted in Above Chart. 
REASON: Additional RF Filtering for Tuner B+ Lead. 

DESCRIPTION: C114 - . 0047 Mfd. capacitor is added and connected from junction of tuner B+ 
lead and R120-2.7K, to ground. 

ITEM 5 SUBJECT: Addition of New Chassis. 
DESCRIPTION: The following chassis should be added to the " Chassis Variations" chart on sheet 1. 

CHASSIS PICTURE TUBE TUNERS 
VHF UHF 

HALOLIGHT MODELS 

1-520-0 21EP4A(Cyl. ) G. I. Yes Same as 1-520-7. 
(326 Models) 

All parts peculiar to 1-520-7 chassis are used in the 1-520-0 with the exception of the VHF tuner. 
This component is the same as that used in the 1-520-8 chassis. 

ITEM 6 SUBJECT: Omission of Specific UHF RF Generator Setting. 
DESCRIPTION: In Oscillator Alignment section of "UHF Tuner Alignment", change step 4 to read, 
"Set UHF RF signal generator to 896 MC and adjust C28 on UHF tuner for maximum reading on 

VTVM." 

ITEM 7 SUBJECT: Light Shield on 326 HaloLight Models. 
DESCRIPTION: Order light shield, service part number 483-0019 when replacement of this item 

on 326 models becomes necessary. 

ITEM 

Items 1, 2, 3 and 4 are incorporated in the chassis and identified by code change numbers as indicated in 
the following chart. 

DESCRIPTION OF CHANGE 1-514-1 1-514-3 1-514-4 1-520-0 1-520-1 1-520-3 1-520-4 1-520-7 1-520-8 

See Item 1. CO5 C01 CO5 CO1 CO4 I. P. CO4 CO3 CO3 

See Item 2. CO5 C01 CO5 CO1 CO4 I.P. CO4 CO3 CO3 

See Item 3. CO5 CO1 CO5 C01 CO4 I. P. CO4 CO3 CO3 

See Item 4. C01 CO5 CO1 I. P. CO4 CO3 

I. P. - Change incorporated in initial production. 

ITEM 1 SUBJECT: Code Changes as Noted in Above Chart. 
REASON: Prevention of Possible Audio Interference in Horizontal Oscillator Circuit. 
DESCRIPTION: C111 - . 0047 Mfd. , formerly across primary of T53, is reconnected from blue 
lead of T53 to + 290V. (This change is incorporated on the initial 514/520 schematic-) 

ITEM 2 SUBJECT: Code Changes, as Noted in Above Chart. 
REASON: Improved Video IF Response. 
DESCRIPTION: R138 - 1,500 Ohm resistor is changed to 1,200 Ohms. ( This component is in-
cluded under "Early Production Parts Revisions") 

8 SUBJECT: Outer Knob and Dial Assemblies. 
DESCRIPTION: The outer knob and dial assemblies for the various 514/520 models are outlined 

below by service part number. 

743-0022: 

743-0023: 

743-0024: 

1-514-3, - 4 ( 105-14; 300 models) 
1-520-0, - 3, - 4, - 8 ( 120-20; 320; 325; 326 models) 
1-514-1 ( 105-14 models only) 
1 - 520-1, - 7 ( 120-20; 320; 325; 326 models) 
1-514-1 (300 models only) 

(Note that the same models may contain different chassis. This condition necessitates a close check 
on chassis type when ordering this particular knob. 

ITEM 9 SUBJECT: The parts list should be revised as shown below. 
REASON: To include parts changes noted in items 3,4,5 and 7 of this supplement. 

SCHEMATIC SERVICE 
LOCATION PART NUMBER DESCRIPTION  

ADDITIONS  

C114 166-4700D . 0047 Mfd. - 500V. - Ceramic 

483-0019 Shield - Light (326 Models) 

CHANGES 

R269 182-0102 1,000 Ohm - 1W. 

© John F. Rider 



SUPPLEMENTARY SERVICE INFORMATION 

NO 2 

couete:«9 
CHASSIS 

1-514-1, - 3, -4 

1-520-0, - 1, - 3, - 4, - 7, - 8, 

MODELS 
ALL TO DATE 

ALL TO DATE 

ITEM 6 SUBJECT: Addition of 306 Model Series. 

REASON: Revise the " Chassis Variations" chart as follows: 

' 
CHASSIS PICTURE TUBE TUNERS 

VHF UHF 
HA LO UGH T MODELS 

1-514-3 
1-514-4 

17YP4 (Cyl.) 
17YP4 (Cyl.) 

G. I. 
G. I. 

No 
No 

105-14; 300; 306 
105-14; 300; 306 (" U" Models) G. I. 

DESCRIPTION OF CHANGE 1-514-1 1-514-3 1-514-4 1-520-0 1-520-1 1-520-3 1-520-4 1-520-7 1-520-8 

See Item 1. CO2 CO6 CO5 - CO5 - CO4 

See Item 2. _ CO2 CO6 CO5 CO5 CO4 - 

See Item 3. - CO2 CO6 CO5 C05 - CO4 

See Item 4. - CO3 CO6 - CO6 CO6 - CO4 

' (-) Designates no change from previous issue. 

ITEM 1 SUBJECT: Code Changes as Noted in Above Chart. 
REASON: To Reduce Excessive Horizontal Drive. 
DESCRIPTION: C259-. 001 Mfd. mica capacitor is changed to 820 Mmfd. mica capacitor. 

ITEM 2 SUBJECT: Code Changes as Noted in Above Chart. 
REASON: To Improve Video Response. 

DESCRIPTION: R150, R151 and R152-12, 000 Ohm 2 Watt resistors are changed to new type units 
smaller physically than original type. This substitution effectively reduces the combined in-
ductance of this resistor group; however, resistance and wattage ratings remain the same. 

ITEM 3 

ITEM 4 

ITEM 5 

SUBJECT: Code Changes 
REASON: To Standardize 
DESCRIPTION: R221-1. 5 

as Noted in Above Chart. 
Vertical Hold Control Types. 
Megohm Vertical Hold control is changed to 2. 0 Megohm control. 

SUBJECT: Code Changes as Noted in Above Chart. 
REASON: To Improve Audio Performance. 
DESCRIPTION: C111-. 0047 Mfd. capacitor is changed to . 015 Mfd. capacitor. 

SUBJECT: Change in Power Transformer Type. 
REASON: To Provide a More Satisfactory L. V. Rectifier Tube Mounting. 
DESCRIPTION: Early production of 1-514 and 1-520 chassis substitute a new type power trans-
former, service part 141-0039 for the original transformer. This new transformer is electrically 
similar to the original but features an external bracket and socket assembly for the L. V. 
Rectifier Tube. (These components are included under " Early Production Parts Revisions".) 

All parts peculiar to 306 models are listed in item 7 of this supplement. 

ITEM 7 SUBJECT: Parts List Revisions. 

REASON: To include parts changes noted in items 1, 2, 3, 4 and 6 of this supplement. 

EFF. CHASSIS SCHEMATIC 
SERIAL NO. LOCATION  

514303-, 
520106-, 
520804-
514302-, 
520105-, 
520804-
514302-, 
520105-, 
520804-
514302-, 514406-, 
520105-, 520405-, 
520804-

514406-, 
520406-, 

514406-, 
520405-, 

514406-, 
520405-, 

SERVICE 
PART NUMBER  

ADDITIONS (306 Models)  

C111 

C259 

R150, R151, R152 

R221 

714-0025 
715-0010 
760-0037 
743-0022 
415-0010 
539-0802 

CHANGES  

160-06115 

163-0820 

189-0038 

153 -0018 

DESCRIPTION 

Bezel Assembly 
Bezel Lens 
Cover-Interlock Assembly (Includes Line Cord) 
Knob-Outlet and Dial Assembly 
Plug-2 Prong-External Antenna Connector 
Speaker- 8" P. M. 

. 015 Mfd. - 600V. -Molded Paper 

820 Mmfd. -500V. -Mica 

12, 000 Ohm-2W. 

Control-Vertical Hold (2 Megohm) 
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Transvisio'n C-1 
chassis used on 
table model set 
as shown and on 
consoles too.. 

1 

Minimum Brightness Level on rear skirt of chassis 
is set by serviceman for at least minimum picture 

brightness when front brightness level control is 
at minimum. Thus customer will not miss the act-
ion of Free-Viewer. 

Master Volume Control on rear akirt of chassis; 
set by serviceman for maximum permissible volume 
when front volume control is at maximum. Have the 

operator advise proper volume maximum desired. 

To service chassis make certain shorting plug, 
or similar shorting device is inserted in UHF-

COLOR socket on rear skirt of chassis, otherwise 
there will be open circuit in primary power. 

The Yoke-Focus-Coil plug contains provision 
for interlock. In use this is properly insert-
ed in socket next to the power transformer. In 
no case can chassis operate with this plug re-
moved. If absolutely necessary to work with CBI 
in jig then octal extension cord should be used. 

Picture Touch-Up. Set your tuning on a Test 
Pattern. Use fine tuning for best response. A 
non-metallic screwdriver should then be used for 
all adjustments: Adjust A-4 slug ( tilted) on the 
tuner, watching especially for clear-cut lines on 
vertical wedges of pattern. Adjust A-3 slug next 

to bAC5 tube. The first hole in top of can 175 
(Al) is peaked for best pix. The second hole in 
top of can 174 is similarly peaked for best pix. 

A-9 slug under focus coil removes sound bars in 

picture. Use with caution, since this affects 
sound takeoff. CAUTION in touching up Sound IF 
slug.. Make certain this is indeed your sound 
problem. Then adiust Sound 1.b. as in steps 

1 and 2 in Alignment Instructions shown. 

6AX4 

163 

V20 

6656 6SN7 

546 

POWER 
TRANS. 

13070 

5U4G 

30 

TRANSVISION C-1 
TUBE 

PLACEMENT 

OBI 

GALS 

65 

6 N7 

65N7 

7 0 A9 

Al 

64L5 

C)6AC7 

7 
74 
0, 

176 

-A2 

Ad7 

CONV 

0 
A-4 
RF 

eAMP 

o 
61(A;  

43 

n irfx r 

WM (6: 2 

VI 2mpvimole V9 VIDEODETO.C-REST VC DAMPER 
V2 ISTSOUNDIf Nee 

Vii 

VIDEO OUTPUT V1B L.V. RECT. 
V3 2MDSOLWO UP SYNG.GLIP-NORAFG V19 

va0 
L.V. « or 

V4 RATIO DEI VNa5VM>AIMP.+PI4ASE IV. VERT. 05G. 
VS AP AMP VIÏIMMSE DET. V21 VERT. OUTPUT 

V6 AUDIO OUTPUT V14 NOR. OSCILLATOR 
PeiVburpuT 

v22 
V23 

1ST von le 
ARC Nrr 

VG 
30 VIDEO I.F VIS 

47N VM1E0 If Ve NV RECT. 

TRANSVISION C-1 ALIGNMENT INSTRUCTIONS 

o 

MJ4 .00S 

100 

big. 1 

F ig. 2 

Fig. 

SOUND I.F. Alignment, using A.M. Generator, Sweep Generator, V.T.V.M. and Scope. 

Step Signal 
, 
Frequency Measuring Instrument Adjust Procedure 

1 A.M. Generator through 
.01 ufd. capacitor to 
pin 4 of Video Ampli- 
fier V-10. 

4.5 MC Connect VTVM through 10 K 
external resistor to V-3 

grid return, junction of 
R98 and C81. 

Sound Takeoff top 
& bottom 3092, A9. 

Audio I.F. top & 
bottom 3093. 

Adjust for maximum voltage. 

Reduce A.M. Generator output 
so that VTVM does not read 
over 20 volts. 

2 Sweep Generator. 

A.M. Generator In Par- 
allel as Marker. 

4.5 MC 
1 MC wide 

4.5 MC 

Replace VTVM with scope 
connected through 10 K ex- 

ternal resistor to Audio 
Detector output, junction 
of R4 and C5. 

Ratio detector 
transformer 874 
top & bottom, 

lbsition 4.5 MC marker at center of S-
curve by adjusting secondary. Peak 

primary for maximum amplitude and I in-
earity. Disconnect one end of C8 for 

test to avoid incorrect curve. Fig. 2. 

TRAP ADJUSTMENT, using A.M. Generator and V.I.V.M. 

3 Sweep Generator 

A.M. Generator in Par- 

allel as Marker. 

4.5 MC 
1 MC wide 

4.5 MC 

Use VTVM DC Probe at AGC 
eus., point ' G'. 

Top of 175 can 

Al. 
Top of 174 can 

A2. 

Adjust for MINIMUM deflection. 

4.5 MC TRAP ADJUSTMENT, us in£ Scope. 
4 A.M. Generator to 

pin 4 (grid) of 6SN7 
Video Amplifier V10A. 

4.5 MC 

unmodulated 

Apply Scope through Detect- 
tor probe to pin 2 of CRT. 

(See Probe, Fig. 1.) 

Sound Takeo ff 
3092, bottom. Adjust for MINIMUM deflection. 

I.F. Alignment, using Sweep Generator and Scope. 

5 Sweep Generator to 
ungrounded tube shield 

floating over mixer 
tube 6BK7. A.M. Gen- 
erator in Parallel 

as Marker. 

23 MC 
10MC sweep 

21.9 MC 
22. 5 MC 

26. 4 MC 

Apply Scope to point D, 
Video Detector output at 

junct ion of R38 and the 

125 uH Peaking Coil, 

A3, top of 603 
coil, next to 

6AG5 tube. A4, 
tilted s lug on 
tuner. 

Adjust for response curve 

similar to Fig. 3. 
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MODEL C-1 

Trip 
Lever 

Set Pin 

Center 
Screw 

Time 

Wheel 

Transvision FREE- VIEWER 
Gently unscrew Center Screw. 
Lift off time wheel. See .set 
pins on every i4 hour slot on 

24 hour face. 

To remove Set Pin lift it up 

while pulling it. away outward 
from center. REMOVE ALL SET 
PINS FROM 10 EVENING THROUGH 

10 MORNING. THEN REMOVE THE 

ALTERNATE PINS REMAINING FOR 
Free- Viewer ACTION OPERATING 
FROM 10AM TO 10PM, REMAINING 

INOPERATIVE ALL NIGHT. 

. If the set operator requests 

different Free- Viewer timing 
from STANDARD METHOD shown a-

bove, pins may be re- set. 

. Replace Time Wheel remember-
ing that it must rotate only 
in direction of arrow. Screw 

Center Screw back on gently. 

To SETTime Wheel turn it in 
counter- clockwise direction, 

FIRMLY. Hear internal click 

of wheel ratchet. Now list-

ening VERY INTENTLY hear the 
Trip Lever click even BEFORE 
trips past Set Pin. A click 

here means INTERNAL CONTACT. 
Identify this click positive-

ly by gently rocking without 

tripping Set Pin. THIS SET-
TING IS 1- MINUTE BEFORE THE 

TIME OF THAT SET PIN. Insert 
line plug in A.C. receptacle 
in the wall, watching an ex-
ternal correct clock setting 
for co-ordination. Reset if 

correction needed by pulling 
out plug for a few seconds. 

6. Power interruption will make 

it necessary to re- set Free-

Viewer as in (5) above. 

7. At these settings Television 
Set will turn on every Zhour 

remaining on for 4 minutes. 

8. The line plug of Free- Viewer 
goes to A.C. receptacle. The 

6- pin female socket receives 
the Coin Box plug. A female 

unit remains for the 1.V set 
line- cord plug. Thus, set's 
current must be fed via this 

unit. 

9. When a QUARTER in fed in the 

COIN BOX a circuit is closed 
by-passing FREE- VIEWER, per-
mitting COIN BOX to exercise 

control of current to set. 

When the COIAI BOX control is 

ended FREE- VIEWER takes over 

automatically. 

Coin Plunger-.r 

Coin 

By jiggling the ratchet 

from one extreme postrtion 

to the other you can make 

the dial step and provide 

a quick test of Coin Box. 

YOU CANNOT PASS ZERO IN 
EITHER DIRECTION. Do not 
force it. Manipulate the 

ratchet with the left and 

return the dial with right 

hand and you can returnthe 
dial to the first marking 

representing 254 worth of 

operation-- Z hour. 

Make your tests and leave 

the Coin Box to run out 
its time. Now it is 
ready for use. The large 

numerals on the dial 

indicate COINS, not time. 

TIME is always in Z hour 

intervals. The coin is 

always 25e. 

To TEST: Leave Dial at 
ZERO. Now, insert coin. 

PUSH COIN PLUNGER. Note 
that Dial now is at 1. 
Box may be primed up to 
20 quarters in advance, 

following instructions 

above. 

When a quarter has been 
inserted and the plunger 

pushed down, the CONTACTS 
close, remaining closed 

until Z hour has passed 
and the ratchet has stepped 

up one notch on the dial. 

The Coin Box key is 

different from the TV Set 
back key. Thus only the 
operator can open the Coin 
Box. The serviceman may 

use the Coin Box key only 
upon specific individual 
consent of operator, and 
must be returned to the 

operator after use. 
The Coin- Box plug 

terminates in a 6- prong 

male plug. This is 

inserted in 6- pin female 

socket in Free- Viewer 

(IF FREE-VIENER IS USED). 
In that case the UHF COLOR 

socket on the back skirt 
of the chassis has a 

dummy plug inser ted, 
shorting out pins 3 and 6 

of 6- pin chassis socket. 

IF FREE- VIEWER IS NOT 

USED, remove the dummy 
plug from rear chassis 

socket and insert Coin-Box 

Plug instead. Now, coin-
operation controls the 
chassis direct. 

HOSPITAL SET with BEaSIDE 
03A7ROL (may be operated as 
shown extreme right without 
removing control from cubi-

cle). Above schematic are 
shown the cable plugs. 
Essentially the control 

is a self-powered complete 
front end (plugged into A.0 

like portable radio). The 
antenna is connected here. 
Cathode Follower supplies 

output to chassis proper in 

console through 25 to 50' 
qf control cable. 
QUIET SOUND is individual 

small speaker in Control, 
with own volume control. 

Automatic Contrast wired 

as OYWRAST CONTROL inehassisG 
schematic may be adjusted by 

serviceman on rear skirt for 
optimum setting. 

This set is Transvision's 

only one where the chassis 
is installed sideways, mak-
ing room for HospitalCon-
trol. 

A...A°.C.CeCeeeçileeeteAL,X.X.....-7'0Q4'51E 

CO —AX 

Co-ax .on 

Pe0-597 
TRACER 

MaSti 
2 

e @ o 
PLAIN 

Pie-589 

150' 

Brightness IMW 
1001C 

LINE CORO 
LhWrCORD 

SLUE 
GREEN 

6AG5 

BLACK 

ED 

ANGE 
nuow 

P1(6-598 MALE PLUG 

iii wst 
Acc_4_ — 

47K 

WHI-lœre 

10 w. 

cascade ¡ 
tuner: 1 

filament 
Transi 

20 
Ii 

Speaker 

Quiet Sound 

587 meg. 
Connector 

1,-- VOLUME 

Switch 

Fuse 

tamp. 

Dual Revenuer 

This exclusive Transvision device consists of switching 

arrangement in parallel with CUMAC7 on Coin Box Mechan-

ism (see drawing). A key kept by the TV Set Operator may 
ie inserted in'the slot in the Coin box. Turning the key 

closes these contacts, by-passing both Coin B a and Free-
Viewer, putting the TV Set on straight operation. 

You can tell if set has Dual Revenuer by simple inspec-

tion. Look on outside door. If there is provision there 
for Te KEYS then they are Coin Box and Dual Revenuer. 

Horizontal and Vertical Hold Controls 

are set in back in mid range. ho front 

controls are required for either. The 
hold stays put. Blocking oscillators--

most stable sort are used with blocking 
transformers. 

Width Coil is between 5U4 and Yoke Plii 

socket. Adjust slug for picture width. 
There is also auxiliary width slug bet-

ween Vertical Size and Horizontal Drive 

controls on back skirt. Normally this 
is half-way in. 

  .1.4MA MGM IllfOleeiCr (uiggi 

IS 7 

11111111 
LIFIF 
TV 

70 CHANNEL 

IMOKICit 

VHF TV 12 Channe Is 

C•1 QJ 
b.r) AS 

RESISTOR-CONDENSER COLOR CODE 

Sionijloant Decimal Tolerance Voltage 
Color Figure Multiplier ( Rattner 

BWolc 0 1 — — 
Brown 1 M 1.0 MO 
Red 8 MO Wo We 
Ommm a 1000 3* 300 
Yellow 4 me» 4.0 00 
Oreen a 100,000 5* 500 
Blue 8 1,000,000 8* BOO 
Violet 7 moot000 r 700 
Orm, 8 100.000.000 8* 800 
White 9 1.000,000,000 9* 900 
Gold — 0.1 5 1000 
Silver — O. 01 10 2000 
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Origin OSC II 6.15 0051 SNIILD 
aDJuSINENT 

A4 A16 

I-4 

4010102AL CHIUEL 
SLUG aDJUSINE111 

'UHF I PO5111011E0 TO 
MOST CHANNEL 1) 

fL Al Of SILICIOS 501f I CfsIEllf 
- - SillS CM1111(l COIlS I ISO 4 

6 BK7 
RFAMP 6 

47K 

1000 

TURRET SIMTON SMETTING SELECTS COILS FOR CPINEL DESIRED 

\-11 

61à1 

.001 

AGC 
.001 WHITE 

6J6 
OSC. & MIXER 

SCOPE 
IRMINAL 5 

,4 4 tuner 
é -.4 122 output 

FINE eK 
5-3 

250 

Btu( 

filament 
Rl 4C« 

I5K 

.001150 

RED 

All 

:ket Pins 

V-1 6AC7 

Resistance Chart 

resistance values taken with reference to chassis as GROUND. 

1 2 3 4 5 6 7 8 

o .1 o 210K 100 130K .1 ilst Aud. IF 

30K 2nd Vid. IF 

V-3 
6AU6 

6A16 
1 

47K 
o 
O 

1-4 
V-5 

V-6 
V-7 
V-8 

6AL5 

.1 

.1 
0 

o 
o 
.1 

48K 
26K 

7800 
250K 
470K 
100 

48K 
80K 

82 
47 

7800 
2nd Aud. IF 
Aud. Detec. 

6SL7 
6V6  
6AC7 
6AC7 

3 meg 

O 
o 
O 

250K 

'J  
O 
o 

o 
25K 
O 
o 

0-1 mee 

25K 
2 meg 
0 150 

3300 

80K 

8 OK 

. 

.1 

.1 

5K 

0 Aud. Amp.  

390 Aud. Output 
30K 3rd Vid. IF 
30K 4th Vid. IF 

V-9 

V-10 

V - 11 
V-12 
V - 1 3 

6AL5 
6SN7 

6SN7 
6SN7 

6AL5 

o 

1 meg 

1 meg 
' 470E 

O O 
24K 0-10K 

.1 

5K 
15K o 
80K • 1K 470K 

O .1 

1 meg 

13K 

60K 
60K 

100K 
150K 

o 
330 

10K 
5K 
O 

.1 

.1 

.1 
100K 

-- Vid. Detec. 

0 Vid. Amp. 
0 Sync. Amp. 

0 Sync. Amp. 

-- Phase Cony. 
V - 1 4 6SN7 80K 400K 80K O O .1 Flor. Osc. 
V - 15 

V-16 

6PG6 

1H3 
O 68 -- V-17 

V - 18 

6AX4 

514 60K 

60K 1 meg 125K Flor. Output 

H.V. Rect. 

17 - 
60K 

17 
Hor. Damper 

60K L. V. Rect. 
V-19 51.4 60K 17 17 60K L. V. Rect. 
V-21 

V-21 
V-22 

6SN7 

6V6 
6AG5 

680 - 
1.6meg 

310K 

1 meg-
1.1meg 

.1 
47 

11K - V-23 6AU6 

60K 
0 

680K-
1.6meg 

60K 
.1 

183K 

1 meg 
7 OK 

O 

80K 

O 

o 
Vert. Ose. 

0-5K Vert. Out. 

-- 1st Vid. IF 

100K 24K 10K Keyed AUC 
C.R.T. 1 black 0, 2 green 1 meg, 10 red 201K, 11 yellow 0-50K, 12 brown . 1 

23K 1 0 . 

STANDARD CASCODE TUNER 
R.F. AND MIXER ALIGNMENT 

1. Set station selector to Channel 12. 

2. Connect oscilloscope through 10,000 ohms to test point T (Wire loop on top of tuner). 

3. For negative bias connect -3 volts DC to A.G.C. lead (white covered wire) from tuner. 

4. Feed sweep generator into antenna terminals, sweeping Channel 12. 

5. Adjust 3 upright screws on top of tuner (not Ali or A16) for flat top response curve and 

maximum gain. Check markers on all channels. They should fall in automatically on all 
channels. 

INDIVIDUAL CHANNEL SLUG ADJUSTMENT 
USING A TELEVISION SIGNAL 

Channel slug adirtnient can be made without rater. 
ing the chasms from the err«. Adjust a follows: 

s. Turn the set on and allow IS minutes to warm up. 

b. Set the CHANNEL knob for a station in alteration. 
Sr all other control. for a normal picture. 

e. Set TUNING control at center of ite range by ro-
tating it approximately halfway. 

d. Remote tie CHANNEL and TUNING knobs. 

NDIVIDUAL CHANNEL SLUG ADJUSTMENT 
USING A TELEVISION SIGNAL 

Channel slug adirtnient can be made without rater. 
ing the chasms from the err«. Adjust a follows: 

s. Turn the set on and allow IS minutes to warm up. 

b. Set the CHANNEL knob for a station in alteration. 
Sr all other control. for a normal picture. 

e. Set TUNING control at center of ite range by ro-
tating it approximately halfway. 

d. Remote tie CHANNEL and TUNING knobs. 

RESISTOR 

NO VALUE PART. 

R 1 56K 
«,m 

54 

R 2 I K 457 
R 3 47 337 
R 4 47K 53 
R 5 IK 45 

R 6 1K 45 

R 7 6800 49 
Re 8800 49 

R 9 3.3 SIEGI 82 

RIO 220K 37 
R I I 3.3 K 47 7 

RI 2 2ZOK 57 
RI3 470K 59 
R44 22K I-W 1007 

RI 5 390 43 

Rie 1K-10W 343 
Ri? 100K 36 

R18 56 K 54 

R19 4.1K 46 

R20 6.8K 49 

R21 100K 56 

R 22 47 337 

R 23 I K 45 

RZ4 10K- 10W 344 

IS 2 5 100K 56 

R26 109 50 

R 2 7 100 41 

R28 36K 54 

R 29 150 42 
R30 22K 51 

R 3 1 100 41 

R32 541K 54 

R 33 ISO 42 

R 34 150 42 

R35 150 42 

R 36 56K 54 

R 37 100w 56 

R38 4.7K MI 

R 39 330 1260 

R 40 109 50 

R41 3.3K 47 

R 42 1.0MEO 60 

R 43_, 10 K 50 
P44 3300- 2 W 643 

R 45 1.0 MEG 60 

R46 22K SI ' 

e. Insert a V." blade, NON-114FTALLIC screwdriver in 
the 1,'," hole @dieter to the channel tuning raft. 
For each channel in operation, carefully adjwit the 
channel slug for best picture with clear detail. 8. 
sure that the Tuning control at eet at the center of ha 
range before adjusting each channel slug. Only alight 
rotation of the slug will be required: turning the slug 
in too far will cause it to fall into the coil. ( If the 
slug falls into Ike foil, remote the coil, more the 
retaining spring ride, lightly tap the open end el 
the coil until the dug slips out Replace slug and 
rear retaining opting.) 

If • number of shags are found to tuft all the way la 

or all the way out, or if the 616 oscillatorriser fire has 
bean replaced. it may be eenerary to make the "Overall 
Oscillator Adirernent" a• inane: toil belnw. 

R47 1.0 MEO 60  

R48 100K- IW 86  

R49 15 K 638 

R50 470 K 59 

RS 1 

R52 

R53 

R54 

R 55 

R56 

R 57 

R 58 

R 59 

R 60 

R61 

R62  

R63 

R64 

R65 

R 66 

R67 

R68 

R69 

R70 

R71 

R72 

P73 

R74 

R75 

I K 

22K- 1W 

470 K 

4.7 K 

4.7 IC 

100 K 

100 K 

4.7 K 

470K 

47 K- 2 W 

4.7K 

10 K 

56 K 

47 K 

100K 

660K- I W 

660K-1 W 

56 K 

1.0 MEG 

68- 2W 

100 

10K- IOW 

100 K-IW 

510-10W 

45  

1007 

59 

46 

46 

56 

56 

46 

59 

1004 

48 

50 

54 

53 

56 

1005 

1005 

54 

SO 

1395 

41 

344 

335  

84 

316 

R76 

R 77 

R78 

R79 

'A 60 

100 K 

680K 

ION 

38 

339 

50 

K e 1 
R 82 

R 63 

R84 

R85 

R86 

R 97 

R88 

R89 

R90 

R91 

R92 

R93 
R94 

1.011E8 60 

1.0 NEj- 76 0 

470 44  

470 44 

221f 

470-1W 

K 

I SK 

10014 
100K 

ISK 

220K 

10K IOW 

10K lOW 

22K  

500 IOVI 

5 I 

641 

45 

636 

56 
56 

638 

57 

95 

96 

SI 
21T1-3-1171 

R95 82 

R96
 

2415 

SI 22K 



MODEL C-1 

PINS I-3-6 OF   
6 PRONG SOCK E T   

SHORTING ptuc 
. PRONG ?Mir 
SHORTS otn- 3-6 . 
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TELEVISION RECEIVERS: MODEL 160A 

SERVICE DATA  

I. GENERAL DESCRIPTION 

The following Series of Television Receivers are distinguished by related chassis types: 

(a) Model 160A: A 32 tube receiver (including picture tube and three rectifiers). 
Features include: full 12 channel coverage; latest Standard Coil Cascode Circuit RF 
tuner, with high signal to noise ratio, UHF adaptable; limiter-discriminator FM 
sound system; high second anode potential for full picture brilliance and definition; 
automatic frequency control of the horizontal oscillator (Syncrolok); full 4 mc. band-
width of the picture channel; noise saturation circuits; keyed A. G. C. ; and a phono-
graph input connector by means of which the sound section may be used as an audio 
amplifier. Reference is made to the overall Circuit Diagram of the 160A. 

(b) Model 160A Loran: Includes all features of Model 160A except that the Video IF 
alignment, and other factors are designed for greater overall reception sensitivity for 
long range (Loran), as is described in Section VIII. 

II. ELECTRICAL SPECIFICATIONS  

RF Frequency Range: Channels 2 to 13 in 12 steps 
Power Supply Rating: 117 volts, 60 cycles, 275 watts 
Audio Power Rating: Undistorted - 5 watts 

Maximum - 8 watts 
Antenna Input Impedance: 300 ohms 
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III. TUBE COMPLIMENT 

Circuit Symbol 

V101 
V102 
V103 
V104 
V105 
V107 
V108 
V109 
V110 
V111 
V112 
V113 
V114 
V115 

V116 
V117 
V118 
V119 
V120 
V121 

V122 
V123 
V124 
V125 
V126 
V127 
V128 
V129 
V130 

Tube Type  

6BA6 
6BA6 
6AU6 
6AL5 
6AT6 
6CB6 
6CB6 
6CB6 
6CB6 
6AL5 
6AU6 
6K6 
6AU6 
6J5-GT 

635-GT 
6SN7-GT 
6J5-GT 
6K6 
6AL5 
6K6-GT 

6BG6-G 
6AC7 
1B3 -GT/8016 
6W4-GT 
5U4-G 
5U4-G 
6J5 
6K6 
6K6 

Function 

1st Sound IF Amplifier 
2nd Sound IF Amplifier 
3rd Sound IF Amplifier 
Sound Discriminator 
1st Sound Amplifier & Syncrolok Damper 
1st Pix IF Amplifier 
2nd Pix IF Amplifier 
3rd Pix IF Amplifier 
4th Pix IF Amplifier 
Pix 2nd Det. and D. C. Restorer 
1st Video Amplifier 
2nd Video Amplifier 
AGC Keying Tube 

High Frequency Sync. Clipper 
Low Frequency Sync. Clipper 

2nd Sync. Amplifier & Horizontal Discharge 
Vertical Oscillator & Discharge Tube 
Vertical Output Tube 
Horizontal Sync. Discriminator 
Horizontal Oscillator 

Horizontal Output 
Horizontal Oscillator Control 
High Voltage Rectifier 
Damper 
Rectifier 
Rectifier 
Phase Inverter Located 
Audio Output in A-130 
Audio Output Amplifier 

RF amplifier and RF oscillator - Mixer tubes are also supplied. These are the 636, 
oscillator and mixer, and 6BK7 or 68Q7, RF amplifier in the tuner. 

L
L
 
3
9
V
d
 A
I
 
31

11
VG

IA
 

©John F. Rider MODEL 160A 



MODEL 160A 

IV. CIRCUIT DESCRIPTION This circuit uses three tubes, a horizontal oscillator 6K6 (V121), a horizontal control 
tube 6AC7 (V123), and a horizontal sync discriminator 6AL5 (V120). The discrimina -

1. Video I. F. tor compares the frequency and phase of the sync wave output of the oscillator with 
that of the incoming horizontal sync pulses. If there is a difference between the two, 

The video I. F. section of the 160A Model is composed of the 4 amplifier stages V-107, the discriminator circuit acts through the oscillator control circuit to correct the oscil-
V-108, V-109, and V-110. This video I. F. section provides ample gain and gives very lator frequency. 
satisfactory pictures in all TV signal reception areas. The I. F. sound is taken off at 
the plate of the 1st I. F. video amplifier (V-108) affording the advantage of extra gain Since the control tube circuit is designed to react only to changes in the average level 
by the 1st video I. F. stage. The video I. F. section is equipped with adjacent traps to of discriminator output, noise pulses have little effect on the circuit, their duration 
eliminate interference from channels on either side of the station being received. The usually being too short to affect the average output level. 
video I. F. picture carrier frequency is 26. 25 megacycles. Also, a 4. 5 mc trap (L205 
and C152) is incorporated to eliminate sound "pebble" from the picture. 

2. Video Detector and Amplifiers 

All 160A Models employ a 6AL5 half-wave detector (V-111A); and a 6AU6 first video 
amplifier (V-112). A 6K6 (V-113) is employed as the second video amplifier. The 
gain of the video is controlled in the cathode of this stage by degeneration with high 
frequency compensation. 

6. High Voltage Circuit  

The high voltage supply consists of a "flyback" high voltage system, a 6W4 (V125) 
damper tube, and a single 1B3 (V124) high voltage rectifier. By employing a very 
efficient high voltage transformer, 15 KV anode voltage is consistantly obtained on 
the picture tube. 

7. Low Voltage Supply  

3. Sound Section The low voltage supply is of the conventional type and consists of a 117V, 60-cycle 
power transformers, two 5U4G (V126, V127) full wave rectifiers, plus its associated 

The sound section of the 160A Models consists of two 6BA6, (V101) (V102) sound I. F. filter components. 
amplifiers and one 6AU6 limiter (V103) tuned to 21. 75 megacycles; a phase discrimina-
tor using a 6AL5 duodiode (V104); a 6AT6 (V105) first audio amplifier and a 6K6 (V106) 8. Vertical Blanking Circuit  
audio output tube. 

The 160A series television receivers are equipped with a vertical blanking circuit 
Provision has been made to allow the audio section to be used as a phonograph ampli- which prevents the appearance of annoying "retrace lines" that result from improper 
fier. Phono input is located on the rear of the chassis, the picture tube and video adjustment of the contrast and brightness controls by the viewer. This blanking is 
amplifier are inactivated by turning the brightness control to the extreme counterclock-achieved by properly "shaping" some of the voltage pulse which is available at the out-
wise position until phono-switch snaps into position. put of the vertical output transformer, and applying it to the cathode of the picture 

tube. 
4. Syncronizing Circuits 

The horizontal sync pulse is clipped and amplified by the V-115, V-116, and V-117A 
and theii fed to the horizontal discriminator described below. The horizontal sweep 
voltage is applied to the grid of a 6BG6-G (V122) horizontal amplifier which drives the 
horizontal deflection coils. 

V. INSTALLATION NOTES  
The vertical and horizontal syncronizing pusles are taken off in the plate circuit of the 
1st video amplifier. They are then fed through two 6J5 (V115, V116) triode stages and When the set is ready for installation, subject it to a thorough visual inspection to be 
one 6SN7 triode stage (V117A) for shaping and amplification. The vertical sync pulse sure that no damage has occurred in shipment. 
is removed after the second stage of amplification and is applied to the grid of a 635 1. Antenna  

(V118) triode functioning as the vertical blocking oscillator. The resulting saw-tooth An efficient antenna installation is essential to good picture reception. In most loca -
waveform is fed through a 6K6 (V119) vertical amplifier which drives the vertical de- tions, a good outdoor antenna will produce the best pictures; however, if an outdoor 

flection coils. antenna is not feasible, an indoor or window mounted antenna can be used as a substi-
tute. The indoor type selected should be easily adjustable in any direction; the window 
antenna usually proves more satisfactory for operation in steel-framed buildings. The 
160A chassis uses a 300 ohm impedance line input. 

5. Horizontal Oscillator and Frequency Control Circuit  

The horizontal oscillator and frequency control system of 160A Model receivers is 3. In some cases, it may not be possible, as a result of transit, to immediately obtain 
the extremely dependable Syncrolok circuit. This system possesses all the character- a satisfactory picture by means of the front panel controls. If this happens, it may be 
istics required of a good horizontal frequency control circuit including excellent noise necessary to re-adjust the rear panel controls. The names and locations of these 
immunity and phase control, controls are shown on the accompanying diagram, Fig. III. 

When the antenna has been installed and connected to the chassis, connect the set to a 
117V 60-cycle AC outlet. 
2. Adjust the front panel controls, and obtain a picture. 
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4. Adjust the Ion Trap  

In order to prolong the life of the picture tube, it is important that the following adjust-
ment be made on every receiver upon installation and every time the receiver is ser-
viced: 

Very carefully move the ion trap forward or backward, and at the same time, rotate 
it in either direction; adjust for the brightest picture possible with the brightness con-
trol set for average brightness. 

Note that there may be two locations where the brightest picture can be produced. The 
ion trap location that is further forward on the picture tube neck should not be used; 
use the location nearer the rear. 

IMPORTANT: If the corners of the picture are shaded, be sure the ion trap has been 
properly adjusted. Do not sacrifice picture brightness when adjusting the ion trap to 
remove shaded corners. To eliminate shaded corners, see discussion under "Check 
Picture Centering". Be sure to readjust the ion trap each time after adjusting the  
focus coil. 

5. If the picture or raster is off-center with respect to the mask, to the right or left, 
or too high or too low, it may readily be repositioned by adjustment of the Horizontal 
and Vertical centering controls located on the rear apron of the chassis. (See Fig. 
III.) 

6. If the picture has a slightly blurred or fuzzy appearance, this may be cleared up 
by adjustment of the FOCUS control on the rear panel. The focus control should be 
adjusted for sharpest and clearest picture while viewing the face of the picture tube at 
close range, using a mirror if necessary. A good indication can be gotton by closely 
observing the scanning lines of the picture and adjusting for the sharpest and thinnest 
lines across the entire face of the picture tube. 

7. When the height of the picture is not sufficient to fill the mask, or if vertical non-
linearity is present (evidenced by unequal heights of the vertical wedges in the test 
pattern, or heads and bodies being out of proportion in a picture), the VERTICAL LIN-

EARITY AND HEIGHT controls must be adjusted. These two controls affect each other 
and when one is adjusted, it is usually necessary to readjust the other to obtain a sat-
isfactory picture. The HEIGHT CONTROL has its greatest effect on the bottom half of 
the picture, while the LINEARITY CONTROL mostly affects the top half. If the picture 
width is not right, or if horizontal non-linearity is present, (ie. one side of the picture 
expanded and the other side squeezed in), adjustment of the HORIZONTAL WIDTH, 
HORIZONTAL LINEARITY and/or HORIZONTAL DRIVE controls will be necessary 
(See Fig. III). 

8. Check Picture Tilt 

If the picture is tilted, loosen the wing screw on the deflection yoke coil and slightly 
rotate the yoke until the picture is straight. Before tightening the wing screw, be sure 
that the yoke is moved as far forward as possible,otherwise corners of the picture may 
become shaded. 

9. If the picture does not hold in sync throughout the range of the HORIZONTAL HOLD 
control, it may be possible to make it do so by adjusting the SYNCROLOK control on 
the rear panel. If this cannot be done, a detailed adjustment of the sync system, as 
described in Section VI must be made. 

10. Using a Record Player with the 160A Series Chassis 

Provision is made on the chassis for playing a record player through the receiver. 
The record player may be placed at a remote point, or near the set. The means of 
connecting the record player to the 'receiver is as follows: 

A terminal-link board at the central rear chassis apron is the external means 
for connecting the record player. through the audio amplifier of the television 
receiver. This is so labeled on the rear chassis apron. Also, see Fig. III. 
Use a shielded phono lead between the player and the television chassis. This 
is to minimize extraneous pickup into the sensitive audio system of the chassis. 
Connect the shield end of the phono lead to the link board Terminal # 1, which 
is at ground. Connect the phono output lead to Terminal #3. 

Operation: The procedure for using the record player through the television receiver 
after the preceding connections are installed is as follows: 

A phono switch is provided on the Brightness Control. When the Brightness 
Control is turned to its extreme counterclockwise positon, a click will be 
heard at this point, as the phono switch is thus turned on. With this simple 
motion all reception and light are entirely extinguished from the picture tube, 
and the phono circuit is put into operation. Reference may be made to the 
Schematic Circuit Diagram for the simple circuit involved. 

The record player is now ready to be used. To adjust the phono volume, use the reg-
ular volume control on the television receiver. 

When resumption of television is desired, simply turn and reset the Brightness Control 
clockwise in the normal manner. 

VI. SERVICE INFORMA TION  

This television set is pre-aligned and pre-adjusted before being shipped from the 
factory, and should give satisfactory performance upon installation. However, should 
it at any time become necessary to realign either the Sound or Video I. F. stages, or 
readjust the horizontal syncronizing circuits, it is suggested that the following proce-
dures be used as guides. 

HIGH VOLTAGE WARNING! OPERATION OF THE TELEVISION RECEIVER OUTSIDE 
THE CABINET, OR WITH COVERS REMOVED INVOLVES A SHOCK HAZARD FROM 
THE RECEIVER POWER SUPPLIES. WHEN WORKING ON THE CHASSIS, ALL PRE-
CAUTIONS SHOULD BE TAKEN TO PREVENT CONTACT WITH HIGH VOLTAGE 
POINTS. DO NOT OPERATE THE CHASSIS WITH THE HIGH VOLTAGE COMPART-
MENT SHIELD REMOVED. 

I. Adjustment of Horizontal Oscillator 

Connect a suitable antenna to the receiver and tune to an operating television station. 
A picture or test pattern should appear on the screen. The picture should remain in 
horizontal sync with the HORIZONTAL HOLD control in both the extreme clockwise 
and extreme counterclockwise positions. The picture should also pull into sync with 
the hold control in either of these positions when the signal is momentarily removed. 

If the above check reveals a lack of sync in the set, make the following adjustments: C
-
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MODEL 160A 

(a) Tune in a television station and adjust the fine tuning control for best sound 
quality. 

(b) Turn the syncrolok frequency control (on the rear of the chassis) until the 

picture is syncronized. 
(c) If the blanking bar appears in the picture, turn the "phase adjustment" (rear 

slug of syncrolok transformer under the chassis) until the blanking bar moves to the 

right and off the raster. 
(d) Turn horizontal hold to extreme counterclockwise position and turn "syncrolok 

frequency adjustment" (located on rear apron of the chassis) clockwise until the picture 
falls out of sync. Then turn the adjustment slowly counterclockwise to the point where 
the picture falls into sync again. 

(e) Readjust the phase adjustment so that the left side of the picture is close to the 
left side of the raster, but does not begin to fold over. 

(f) Turn HORIZONTAL HOLD to its extreme clockwise position. The right side of 
the picture should be close to the right side of the raster, but should not begin to fold 
over. If it does, readjust the phase. 

(g) Momentarily remove the signal by tuning the station selector off channel and 
then returning. When the signal is restored, the picture should fall into sync. If it 
doesn't, then turn the sync frequency adjustment counterclockwise until it does. 

(h) Turn horizontal hold to extreme counterclockwise position. Remove the sig-
nal momentarily. When the signal is restored, the picture should fall into sync. 

2A. Video I. F. Alignment: Model 160A 

The following procedures should be followed when aligning the Video L F. sections of 
Model 160A. Refer to Figure 1. The next paragraph 2B describes procedure 
for Model 160A Loran. 

Connect the FOCUS COIL and DEFLECTION YOKE to the set. Speaker and picture 
tube connections need not be made for L F. alignment. 

(a) Plug set into 117V, 60 cycle line; turn set on. 
(b) Disable AGC by shorting Pin #1 of 6AU6 (V114) Keying Tube, to ground. 
(c) Connect -1. 5 volt bias between chassis and AGC strip. (Junction of R122 and 

C127) 
(d) Connect a calibrated signal generator to the tuner by connecting the "hot" lead 

to the tuner mixer tube shield, and the ground lead to the chassis. Shield must be 
disconnected from ground so that signals can be coupled into the mixer through the 
shield to tube capacity. 

(e) Connect one lead of a vacuum tube voltmeter to the plate side of the 3900 ohm 
video detector lead resistor (R139), the other lead to ground, using lowest voltage 
range on meter. 

(f) Adjust traps first. Inject trap frequencies of 20.25 mc; 21. 75 mc; and 27. 75 
mc, into tuner and adjust the respective traps for minimum deflection on meter. 

(g) Inject video I. F. amplifier frequencies of 25. 8 mc; 22. 8 mc; 22.3 mc; 25. 7 
mc, and 23.9 mc into the tuner, adjust each stagger tuned stage at its respective 
frequency for maximum deflection on vacuum tube voltmeter. 

(h) Repeat step (f). 
(i) Connect 4. 5mc generator to grid of first video amplifier (Pin #2 of V112). 
(j) Connect VTVM with crystal probe across R141 and ground. 
(k) Tune 4. 5 mc trap (L205) for minimum deflection of the VTVM. 

NOTE: In all alignment procedures, use as low a signal input as possible to prevent 
overload. 

27. 75mc 21. 75mc 20. 25mc 

26. 25mc 

22. 8mc 

Fig. I I. F. Alignment Curve Model 130-A. 

2B. Video I. F. Alignment: Model 160A Loran 

The alignment of Model 160A Loran is identical to the alignment of the 160A described 
above, except that in tuning the Video I. F. amplifiers (step (g)), the frequencies of the 
tuned stages are 26.4, 23.9, 24.5, 25.9, and 22. 75 mc respectively, instead of the 
frequencies given for the 160A. 

3. Sound I. F. Alignment 

The following procedures should be followed when aligning the Sound I. F. sections of 
all the 160A Models. 

The Sound L F. carrier frequency is 21. 75 mc. Inject a 21. 75 mc signal on the grid 
of the first sound I. F. amplifier. Connect a d. c. voltmeter in series with a 1 meg. 
resistor between ground and the high side of the second I. F. amplifier grid loud re-
sistor (R106). Adjust I. F. transformers (T111 and T112) to obtain a maximum read-
ing on the voltmeter (the voltage should be between -1 and -3 volts. ) 

Now connect the voltmeter and the 1. meg. resistor between ground and the junction of 
the discriminator load resistors. Adjust the discriminator transformer primary for 
minimum deflection on the meter. 

Connect the voltmeter across the total discriminator load and adjust the discriminator 
secondary for zero reading on the meter. Make sure that the meter goes positive as 
the secondary is adjusted to one side of the balance point and negative as it is moved 
to the other side. 

4. Use of Oscilloscope to Check Alignment 

In all cases it is desirable to check the alignment of both the Sound and Video I. F. sec-
tions as outlined above by using an oscilloscope in conjunction with suitable sweep 
equipment. This procedure is outlined herewith: 

To check both Video and Sound I. F. alignment, attach a *sweep generator to the antenna 
terminal and inject I. F. markers from the crystal controlled source between the 
chassis and the ground side of the cathode resistor of the first Video I. F. amplifier. 

tv
-
EL
 3
9
V
d
 A
I
 

©John F. Rider 



(a) Switch channel selector on set to Channel Six ( 6) and adjust the sweep generator 
to sweep Channel Six. 

(b) Connect horizontal input of oscilloscope to "Scope" terminal of sweep generator. 
(c) Connect vertical input of oscilloscope across the video detector load resistor 

(R139). 
(d) Slight adjustment of the Video I. F. coils should bring the I. F. curve into 

proper shape. Check trap frequencies and half voltage point frequencies with crystal 

markers only. 

The curves that should be obtained from a properly aligned I. F. are shown in Figs. I 

and II, depending on the Model. 

27. 75mc 21. 75mc 20. 25mc 

t Ti55% 

85% 

26. 25mc 

23. 75mc 

Fig. II I. F. Alignment Curve Model 160-A Loran. 

The sound I. F. curves can be observed by connecting the vertical input of the oscillo-
scope in series with a 50K resistor between the grid side of the 6AU6 limiter tube, 
grid resistor (R106) and ground. The discriminator curve can be observed by connect-
ing the vertical input of the oscilloscope across the discriminator diode load resistors 
(Junction R111 and R109). 

5. Tuner Channel Slug Adjustment  

Individual channel tuner oscillator adjustments of the television receiver should be 
checked, upon its installation or servicing, If such adjustments are properly made, 
it is possible to tune from one station to another by merely turning the CHANNEL 
Selector and, if necessary, slightly readjusting the fine TUNING control. With correct 
oscillator channel adjustment, best picture and satisfactory sound will be located at 
the approximate center (half rotation) of the range of the FINE TUNING control. 

Channel slug adjustment can be made without removing the chassis from the cabinet. 

Adjust as follows: 

(a) Turn the set on and allow 15 minutes to warm up. 
(b) Set the CHANNEL SELECTOR knob for a station; set other controls for normal 

picture and sound. 
(c) Set FINE TUNING control at center of its range by rotating it approximately 

half way. 

(d) Remove the CHANNEL SELECTOR and FINE TUNING knobs. 
(e) Insert a 1/8" blade, non-metallic screwdriver in the 1/4" hole (to the right of 

the channel tuning shaft). For each channel in operation, carefully adjust the channel 
slug for best picture with clear detail and best sound. Be sure that the FINE TUNING 
control is set at the center of its range before adjusting each channel slug. Generally, 

only a slight rotation of the slug will be required, turning the slug in too far will 
cause it to fall into its coil. (If the slug falls into the coil, remove the coil strip from 
the tuner, move the retaining spring aside, lightly tap the open end of the coil until 
the slug slips out. Replace slug and reset retaining spring.) 

6. Troubleshooting Data  

Reference is made to Section IX "Resistance Measurement Chart", and Section X, 
"Voltage Measurement Chart" for the 160A series. These charts are useful in lo-
cating the section of the chassis which may be inoperative. Any resistance or volt-
age measurements which do not correspond to these charts will help indicate where 
the source of trouble is located. 

VII. TUNER DESCRIPTION 

The latest type cascode circuit Standard Coil tuner is used in all models of the 160A 
Series. It is a rugged, sensitive 12-position turret tuner. Each channel has its indi-
vidual set of coils, connected into the television circuit, when selected. The cascode 
circuit of this tuner provides higher gain and greater signal-to-noise reception ratios 
than ever before practicable. The fine tuning control permits crisp, sharp pictures 
to be brought in individually for each channel, at the point of best and truest sound 
reception. Correct UHF sets may be inserted in place of any unused VHF channel, 
for direct reception through this receiver of any ultra high frequency (UHF) channels 
that will be authorized by the F. C. C. 

VIII. MODEL 160A LORAN LONG RANGE CONSIDERATIONS  

These long range television receivers are an evolution of Model 160A. They embody 
basically the construction and components of the Model 160A. Reference is made to 
the Schematic Circuit Diagram for the 160A Loran. The tuner is the 12-channel cas-
code turret tuner described in Section VII (c) above, specifically designed for high 
gain, low noise, full bandwidth television reception. The Video I. F. section is a 4-
stage stagger-tuned circuit designed and aligned for maximum Video L F. gain. Ref-
erence is made to Sections IV-1 and VI-2 (b) as to this part of the chassis, and Fig. 

The overall gain of both the video and sound television signals as ampli-
fied by the 160A Loran chassis, provides a gain of ten times that of the average stand-
ard receiver on the market. The resultant video sensitivity is of the order of 4 micro-
volts, as measured by RTMA standards. Excellent reception is provided in remote 
fringe areas, in "dead" spots in city areas, or with indoor antennas in metropolitan 
areas. The keyed AGC materially aids in providing uniform reception against fading 
or interference. The strong horizontal "Syncrolok" hold keeps "weak" signals in rock-
steady condition, with excellent noise immunity. All these features in the 160A Loran 
Models combine to produce outstanding DX television reception. Where only one dis-
tant channel is available in an installation, a Yagi type antenna tuned to that channel 
is recommended. 

S
-
il

 
3
9
V
d
 A

i.
 
31

11
VG

IA
 

®John F. Rider 
MODEL 160A 



MODEL 160A 

RESISTANCE CHA 

Tube No. Pin I Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

V101 0 0 0 0 I8K I8K 100 

V102 BOOK 0 0 0 18K 20K 100 

, 

V103 22K 0 0 0 8.2K 8.2K 0 

V104 190K 94K 0 0 0 0 94K 

V105 12.5meg 0 0 0 20K 20K 430K 

V107 230K 39 0 0 I8K 16K 39 

V108 96K 40 0.15 0 I6K 16K 40 

V109 
k 

92K 37 0.15 0 18K 15.5K 37 

V110 0.4 130 0 0 21K I5.5K 130 

VIII 0.4 13.5 0 0 930K 0 3.9K 

V112 3.9 0 0 0 18K 14K 0.3 

V113 NC 0 18.5K 14.5K 1.1meg 3.9K 0 4.2K 

V114 44K 14K 0 0 87K 28K 14K 

V115 0 0 82K NC 27K 14.5K 0 2. meg 

V116 0 0 62K NC 27K 15K 0 2.2meg 

V117 310K 24K 0 230K 275K 580 0 0 

VI18 0 0 0.48meg 86K I. Bmeg 56K 0 580 

V119 55K 0 16K 16K 2.2meg 0.75K 0 2. BK 

V120 1.4meg '700K 0 0 12 0 700K 

V121 NC 0 20K 24K 30K 28K 0 9 

V122 NC 0 10K Inf. 450K NC 0 15K 

V123 0 0 0 1.8meg 9 19K 0 40K 

V124 NC Inf. NC NC NC NC Inf. 

V125 TP NC 28K 14.5K 14.5K 15K 28K 28K 

V126 NC 15K NC 570 NC 570 NC 15K 

V127 NC 15K NC 570 NC 570 NC 15K 

All measurements were made with a Senior Voltohmyst VTVM. Measurements were 
made with focus coil and deflection yoke connected, but without a kinescope. The 
resistance measurements were made with no power applied to the chassis. 

All readings were taken under the following conditions unless other wise noted: 
Focus control in center position. 

Brightness control in maximum counterclockwise position (minimum bright-
ness position) just before Phone switch clicks. 
All readings are in ohms and measured to ground. 
Measured with RCA voltohmyst. 
All controls in maximum clockwise position. 

NC - No Connection TP - No tube connection - used as tie point 

XI WAVE - FORMS 

THESE WAVE -FORMS ARE SKETCHED FROM AN RCA CATHODE RAY 
OSCILLOSCOPE WITH VERTICAL AMPLIFIERS OF EXTENDED HIGH FRE-
QUENCY RESPONSE 

25y 

I..., 

VIDEO SIGNAL OUTPUT OF PIX 

2nd DETECTOR AT JUNCTION OF 
L188 AND RI39 ( 60,4 

3.8 y 

111(1 v 

VIDEO SIGNAL OUTPUT OF Ist 

VIDEO AMPLIFIER AT JUNCTION 

OF LI90 AND CI49 ( 60-.) 

VOLTAGE CHART 

Tube No. Pin 1 Pin 2 Pin 3 . Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

V101 0 0 0 6.2AC 100 100 0.8 

V102 0 0 6.3AC 0 100 98 0.9 

V103 -0.25 0 0 BAC 39 39 0 

V104 .02 -0.46 6AC 0 0 0 -0.5 

V105 -0.84 0 6AC 0 -0.3 -0.3 BB 

V107 -2.7 0.38 0 6AC 80 80 0.38 

V108 -0.27 0.47 6AC 0 84 84 0.47 

V109 -0.27 0.4 6AC 0 62 84 0.4 

V110 0 1.1 BAC 0 56 94 1.1 

VlIl 0 0 BAC 0 17 0 -1.2 

V112 -1.2 0 0 BAC 88 102 0 

V113 NC 0 75 102 2.1 0 BAC 5.4 

VII4 90 98 BAC 0 450. 245 98 

V115 0 BAC 235 NC 82 250(TP) 0 92 

VII6 0 BAC 235 NC 80 250(TP) 0 90 

V117 1.35 34 0 -170 -35 -140 6AC 0 

V118 0 0 270 -125 -250 -142(TP) BAC -140 

V119 -140(TP BAC 220 220 -155 -142(TP) 0 -110 

V120 -2 -15 0 6AC -1.9 0 -15 

V121 NC 0 165 180 -21 500(TP) BAC .25 

V122 NC BAC -135 TP -150 NC 0 -140 

V123 0(TP) 0 0 -2.9•• 0.04 98•• 6AC 210•• 

V124 DANGEROUS HIGH VOLTAGE - DO NOT MEASURE: 

V125 255(TP) NC 510 250(TP) 250 255(TP) 510 510 

V126 NC 270 NC -140 NC -140 NC 270 

V127 NC 270 NC -140 NC -140 NC 270 

•Peak to Peak, measured with oscilloscope. 
" These readings may be erratic due to action of V-123 with no signal input, 

All readings were taken under the following conditions unless otherwise noted: 
With Focus control in center position. 
Without Signal Input. 

With Yoke and focus coil attached but without kinescope. 
All controls in maximum clockwise position. 

All voltages measured to ground at 115 volts line voltage, with RCA Voltohrnyst and 

are positive D.C. unless preceded by a minus sign (-) or designated A. C. 

NC - No Connection TP - No tube connection - used as tie point 

rpf!' 
9y 

VIDEO SIGNAL OUTPUT ro GR•D 
OF KINESCOPE AT JUNCT!ON OF 
L192 AND C15 ( 60) 

-r 
35Y 

OUTPUT OF SYNC CLIPPERS 
Vi 15 AND VII6 AT PIN 3 OF 

EITHER TUBE ( SO-) 

13. 

93v 

OUTPUT OF 2 'Id SYNC AMPLIFIER 
AT PIN 2 OF V117 ( 6SN7) (60-) 

DIFFERENTIATED OUTPUT OF 
HORIZONTAL OSCILLATOR AT 
JUNCTION OF C 176 AND C177 
(15,750-) 

8v 

 1   
25v y 

VERTICAL SYNC PULSE AT 
JUNCTION OF TERMINAL 3 OF 
THE VERTICAL INTEGRATING 

NETWORK AND THE YELLOW 
WIRE OF VERT iCAL OSCILLATOR 
TRANSFORMER ( 6 J 5 VERT 

OSC ( vile) REMOVED FROM 
SOCKET) ( 60--) 

150v 

HORIZONTAL SAW TOOTH AT 
PIN 5 OF V122 6E166 HORIZONTAL 
OUTPUT ( 15,750-) 

400v 

VERTICAL OSCILLATOR GRID 
PULSE ( 60 cycles) AT PIN 5 
OF VI 18 6J5 

1000v 

290v 

AMPLIFIED VERTICAL SAW-
TOOTH AT PIN 3 OR 4 OF VIi9 
6K6 VERTICAL OUTPUT ( 60--) 

SINE WAVE AT TERMINAL A OF 
T I08,SYNC DISCRIMINATOR 
TRANSFORMER ( 15,750) 

SINE WAVE PLUS HORIZONTAL 
SYNC PULSE AT TERMINAL F 
OF T108 SYNC DISCRIMINATOR 
TRANSFORMER ( 15,750) 

2000v 

1_ 
HORIZONTAL PULSE VOLTAGE 
TO YOKE AT TERMINAL 7 OF 
HORIZONTAL OUTPUT TRANS-
FORMER ( 15,750 ,-,) 

VERTICAL SAW- TOOTH AT PINS 

OF VII9 eK6 VERTICAL OUT-
PUT 160 ,--) 

600v 

A GC KEYING PULSE AT PIN 5 
OF VII4 6AU6 AGC KEYING 
TUBE ( 15,750 , ) 

,-} 
( 

25v 

SINE WAVE PLUS HORIZONAL SYNC 
PULSE AT TERMINAL D OF TI08, 
SYNC DISCRIMINTOR TRANSFORMER 
(15,750,v) 

2Ó0v 

OUTPUT OF PLATE CIRCUIT OF 
HORIZONTAL OSCILL ATOR AT 
PIN 3 OF VI21 6K6 ( 15,750-.4 
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MODEL 160A 

RESISTORS - Fixed - Carbon - 1/2 watt 

Symbol No. Part No. 

R208 ERA-33G1 
R197 ERA-1001 
R131 ERA-3901 
R120, R124 ERA-8201 
R100, R103,R210 ERA-1011 
R123, R128, R134, 
R135, R155 ERA-1511 
R145 ERA-3311 
R181, R182, R189, 
R194 ERA-5611 
R101, R105, R121, 
R125, R127, R132, 
R137 ERA-1021 
R178 ERA-1821 
R191 ERA-2221 
R133 ERA-2725 
R129 ERA-3325 
R104, R141 ERA-3321 
R139 ERA-3925 
R126, R136 ERA-5625 
R204 ERA-6821 
R177 ERA-8221 
R108, R150, R152 ERA-1031 
R156 ERA-1531 
R106, R111, R165, 
R207 ERA-2231 
R140, R195 ERA-2731 
R158 ERA-4731 
R112 ERA-8231 
R109, R113, R122, 
R130, R172 ERA-1041 
R175, R205, R216 ERA-2241 
R117, R163, R206 ERA-2741 
R116 ERA-3341 
R102, R190, R192, 
R193, R209 ERA-4741 
R144, R151 ERA-1051 
R171 ERA-1555 
R159, R173, R174, 
R217 ERA-2251 
R115 ERA-1061 

RESISTORS - Fixed - Carbon 

R188 
R180 
R148 
R107, R164, R199 
R202 
R200, R201 
R198 

ERB-1201 
ERB-1021 
ERB-3321 
ERB-1031 
ERB-2731 
ERB-3931 
ERB-4731 

Description 

3. 3s2 10% 
1052 10% 
39I1 10% 
82II 10% 
100St 10% 

150IZ 10% 
33012 10% 

56012 10% 

loom En 
1. 8KS-1 10% 
2. 21“.2 10% 
2. 71(S.7 
3. 31(1-2 
3. 31«./ 10% 
3. 9KI2 
5. 6KSI 5% 
6. 8KSZ 10% 
8.21M 10% 
ioxn 10% 
15Kn 10% 

221M 10% 
271CSI 10% 
47K0 10% 
82KSI 10% 

100KI2 10% 
220KI2 10% 
2701M 10% 
330KI2 10% 

470KII 10% 
1 meg 10% 
1.5 meg 5% 

2.2 meg 10% 
10 meg 10% 

- 1 watt 

1212 lock 
locion 10% 
3. 3KI2 10% 
10KD 10% 
27KI2 10% 
39KS-2 10% 
47KI2 10% 

RESISTORS - Fixed - Carbon - 2 watt 

R211 
R146 

ERC - 1011 
ERC-1231 

100S-2 10% 
12KS.2 10% 

RESISTORS - Fixed - Wirewound - High Wattage 

R184 
R218, R219 
R185 
R203, R212 
R214 
R214 

ERD-115 loon 10% 5w 
ERD-104 60012 10% 10w 
ERD-110 3KSI 10%, lOw 
ERD-122 5KI2 10% lOw 
ERD-107 15KII 10% lOw 
ERD-109 25KSI 10% lOw 

R187A, 
R187B ERD-102 

CONTROLS 

Symbol No. Part No. 

R176 EP- 101 
R170, R196 EP- 105 

R154 EP-106 
R114, R143 EP- 107 

R186 EP- 108 
R179 EP- 111 

R183, R215 EP- 104 

CAPACITORS - Fixed - Ceramic 

Symbol No. 

C147 
C110 
C186 
C100, C102, C105, 
C106, C108, C122, 
C125, C128, C129, 
C132, C133, C135, 
C137, C138, C140, 
C143, C144, C145, 
C124, C141, C146 
C111 

Part No. 

ECC -100 
ECC-101 
ECC - 114 

ECC-111 
ECC-108 
ECC - 110 

136012 
23012 27w Bleeder assy. 

Description 

Height control, 2.5 meg 
Vertical and horizontal hold, 
dual control, 50K12-1meg 
Brightness control 50KS1 
Power on-off - sound - contrast, 
dual control. lmeg 10K 
Focus control, w.w. 5KS1 5w 
Vertical linearity control, w. w. 
51“2 2w 
Vertical and Horizontal centering 
controls, 2012 2w 

Description 

lOmmf 10% 500V 
51mmf 10% 500V 
56mmf 10% 1000V 

1500mmf 500V, dual GMV 
1500mmf 500V, single GMV 
5000mmf 500V, single GMV 

CAPACITORS High Voltage - Ceramic 

C182 ECC-105-B 500mmf 20KV 

CAPACITORS - Fixed 

C166 
C115, C123, C136, 
C142, C131 
C178, C176 
C150, CI52 
C179 
C163 
C205 

- Mica 

ECM-100-A 82mmf 10% 600V 

ECM-101 
ECM-113 
ECM-114 
ECM-115 
ECM-102 
ECM-112 

CAPACITORS - Fixed 

270mmf 10% 600V 
390mmf 10% 600V 
470mmf 10% 600V 
680mmf 10% 600V 
4700mmf 10% 600V 
20-270mmf, mica padder 

- Moulded Paper 

C116 ECP-IO2 
C119 ECP-116 
C168, C173 ECP-103 
C118, C120, C121, 
C155,C172 ECP-105 . 0047mf 400V 
C103, C117, C127, 
C187, C188, C177, 
C191 ECP-107 01mf 400V 
C167, C171 ECP-123 . 015mf 10% 400V 
C165,C184 ECP-111 . 047mf 600V 
C149, C151, C174, 
C169,C194, C175 ECP-113 . lmf 400V 
C164,C180 ECP-114 . lmf 600V 
C185 ECP-117 . 15mf 600V 
C156, C158, C193, 
C192 ECP-I15 . 27mf 400V 
C183 ECP-124 . 27mf 600V 
C134 ECP-121 . 47mf 200V 

. 0022mf 600V 

. 0022mf 400V 

. 0039mf 400V 

CAPACITORS - 

C204B, C204C 
C200A, C200B, 
C200C 

C201A, C201B 
C203A, C203B, 
C203C 
C202B, C202A 

High Electrolytic 

ECE - 100 

ECE - 102 

ECE-104 

ECE-101 
ECE - 109 

COILS AND TRANSFORMERS 

Symbol No. Part No. 

L180, L181, L182, 
L184, L186 
L203 
T103 

T104 
L183 
T105 
L-187, L191, L193 
L190, L192 
L188 
L198 
L200 
L205 
L195 
T111, T112 
T113 

T110 
T114 
T106 
T107 
T108 
T115A 

TUBES 

EL- 111 
EL- 113 
EL- 120 

EL- 101 
EL- 121 
EL- 122 
EL- 107 
EL- 108 
EL- 106 
EL-114C 
EL- 126 
EL-102 
EL-127 
EL- 104 
EL- 105 
EL- 112D 
EL-138 
ET-101B 
ET- 105 
ET- 102 
ET- 103 
ET- 100 
ET- 106 

Symbol No. Part No. 

V103, V112, V114 
V104, V120 
V105 
V113, V119, V121 
V107, V108, V109, 
V110 
VI17 
V122 
V124 
V125 
V115, V116, V118 
V126, V127 
V122 

EVT-111 
EVT-101 
EVT-112 
EVT-103 

EVT - 100 
EVT-104 
EVT-114 
EVT-106 
EVT-120 
EVT-102 
EVT-108 
EVT-105 

ELECTRICAL COMPONENTS 

Part No. 

EF-101 
ENW-100 
EFE - 105 

Description 

20mf , 450V, 80mf 350V 

40mfi450V, 80mf, 150V, 
lOmf/ 450V 
80mf/450V, 50mf/50V 

40mf/450V, lOmf/450V 
1000mf/6V, 250mf/12V, dual 

Description 

Filament choke 
Filter choke 
1st Video I. F. coil (21. 75mc sound 
take off) 
2nd Video I. F. coil (20. 25mc trap) 
3rd Video I. F. coil (27. 75mc trap) 
4th Video I. F. coil (2175mc trap) 
Peaking coil, blue (120µh, 22K) 
Peaking coil, red (93 oh) 
Peaking coil, green (250 µh) 
Focus coil 
Linearity coil 
4. 5mc trap 
Width coil 
Sound IF transformer 
Sound discriminator transformer 
Deflection yoke 
Deflection yoke, cosine corrected 
Power transformer 
Audio output transformer 
Vertical blocking ose. trans. 
Vertical output transformer 
Syncrolok transformer 
Horizontal output, high voltage 
transformer with AGC winding 

Description 

6AU6 
6AL5 
6AT6 
6K6 

6AG5 
6 SN7 
6AC7 
1B3 
6W4 
6J5 
5U4G 
6BG6 

Fuse, pig tail, delayed action, . 15 amp 
Network, Integrating 
Tuner, Cascode, with tubes and shields 

0 John F. Rider 



RADIO FREQUENCY RANGES 

ALIGNMENT 

PARTS LIST 

RESISTANCE 

SCHEMATIC 

PAGE 

INSTRUCTIONS .. • 4 

MEASUREMENTS. . 7 

7 

ELECTRICAL SPECIFICATIONS 

INDEX 

Power Supply  105-125 Volts AC 
60 Cycles only 

Power Consumption  220 Watts 

Power Output 2  4 Watts (Max.) 
1.8 Watts (10% Distortion) 

Tuning inge  12 Channel 

Antenna Input Imp.  300 Ohms balanced 

Intermediate 
Frequencies Picture 26.20MC 

Sound 21.70MC 

Intercarrier Sound 
System 4  5 MC 

Loud Speaker  8" PM Dynamic 

Voice Coil Imp. 3  2 Ohms 400 Cycles 

SPECIFICATIONS   
TOP VIEW - TUBE LAYOUT. .   
TRIMMER LOCATIONS  
TROUBLESHOOTING.   
VOLTAGE MEASUREMENTS . . 
WAVEFORMS .  

TUBE COMPLEMENT 

PAGE 

1 
5 
5 
4 

5 
7 

Symbol Type Function 

Tuner 6j6 R-F Osc. and Mixer 

Tuner 6BK7 R-F Amplifier 

V1  6CB6 1st Pix I-F Amplifier 

V2  6CB6 2nd Pix I-F Amplifier 

V3  6CB6 3rd Pix I-F Amplifier 

V4 A & B. . 6AL5 Pix Det. and DC Restorer 

V5 A & B...12AT7 1st Video Amp. and 
1st Sync Amp. 

V6 A & B...12AU7 Sync. Separator & 
Video Output 

V7  21MP4 Picture Tube 21" Rectangular 

V8  6AU6 Automatic Gain Control 

V9 A & B 65N7-GT Vert. Osc. & Phase Splitter 

VIO 654 Vertical Output 

V11 6AU6 1st Sound I-F 

V12 6AU6 2nd Sound I-F 

V13 6A15 Ratio Detector 

V14 6AQ5 Audio Output 

V15 6AV6 Audio Amplifier 

V16 6SN7-GT Horizontal Oscillator 

V17 6AL5 Horizontal Phase Det. 

V18 6BG6-G Horizontal Output 

V19 183-GT '8016 High Voltage Rectifier 

V20 6W4-GT Damper 

V21  5U4-G Low -Voltage Rectifier 

Channel 
Number 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Channel 
Frequency 

Mc 

54-60 

60-66 

66-72 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

Picture 
Carrier 

Frequency 
Mc 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

RECEIVER LOCATION -Advise the owner as to the proper 
location for the television receiver. The following may be 
used as a guide: 

1. Choose an area in the home where sunlight or light 
from lamps does not strike the face of the picture 
tube and cause glare. 

2. Remember the necessity of an electrical outlet and 
the location of the point at which the antenna leads 
enter the room. 

3. The receiver should be placed a short distance from 
the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 
for operation and comfortable viewing from all 
angles. 

Sound 
Carrier 

Frequency 
Mc 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

Receiver 
R-F Osc. 

Frequency 
Mc 

81.45 

87.45 

93.45 

103.45 

109.45 

201.45 

207.45 

213.45 

219.45 

225.45 

231.45 

237.45 

ANTENNA - This receiver has been designed to use an an-

tenna with a 300 ohm balanced transmission line. This line 

must be as short as possible because the longer the line the 

greater the chances are for picking up electrical disturb-

ances. Stand-off insulation should be used to keep the line 

away from the mast, metal or walls Twist this line about 

one turn per foot throughout the line to cancel out direct 

signal and 'or noise pickup by the transmission line. It 

should also be securely anchored in place so that a 

change in weather will not affect its position. 

HIGH VOLTAGE WARNING 

This television receiver contains high voltages which are dangerous to life. Never operate or service 

the receiver outside of the cabinet or with the covers removed until all the safety precautions necessary 

for working with high voltage equipment have been observed. 

PICTURE TUBE 

HANDLING PRECAUTION 

Shatterproof goggles and heavy gloves must be worn by individuals while handling the picture tube 

or installing the picture tube into the receiver. 

The picture tube encloses a high vacuum and due to the large surface area, is subiected to excessive 

air pressure. Therefore, care should be taken not to bump or scratch the picture tube accidentally as it 

may cause the tube to implode resulting in damage to property or injury to an individual. 
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MODEL 2D1230A 

OFF- ON VOLUME 
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLUME. 

"IMMI••••••• 

REMOVE FOUR SCREWS AND 
CLEAT FROM UNDER TOP 
EDGE OF CABINET FOR THE 
REMOVAL OF PICTURE rueE 
CRYSTAL 

STATION SELECTOR 
SELECTS AND INDICATES 

  CHANNEL. 

HORIZONTAL 
HOLD 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK. 

M529-2744 

( 
VERT ICAL 
LINEARITY 

Fig. 2— Front Panel Controls. 

BRIGHTNESS HEIGHT 

TUNING PROCEDURE 

1. To turn the television receiver on, turn the OFF-ON 
VOLUME control clockwise until a click is heard. 
Allow approximately 30 seconds for the tubes to warm 
up. 

2. Turn the STATION SELECTOR control to the de-
sired channel. This control may be turned in either 
direction. 

CONTROL PANEL COVER 
REMOVED 

3. Turn the CONTRAST control clockwise until activ-
ity or definite form is noted on the screen. 

4. Adjust the FINE TUNING control for clearest picture 
and the VOLUME control for desired volume. 

5. To turn off the receiver, turn the OFF-ON VOLUME 
control counterclockwise until a click is heard. 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 

There are six controls at the front of the chassis. These con-

trols are accessible after the removal of the control panel 
cover at the front of the cabinet. Control panel may be 
removed with fingers. Pull both ends at once. (See illus-
tration on Page . The controls are pre-set at the factory 
and may occasionally need adjustment due to aging of the 

components in the receiver and the fluctu‘iting line voltages 
in different areas. If any adjustments are necessary, follow 
the instructions under "Controls and Functions." 

IMPORTANT—Be sure that the FINE TUNING control has 
been set for the clearest picture before adjusting any 
controls. 

CONTROLS AND FUNCTIONS 

HORIZONTAL HOLD—Stops horizontal movement (diag-
onal bars.) 

BRIGHTNESS—Adjusts for desired picture brilliance. 

VERTICAL LINEARITY—Adjusts picture symmetry, top to 
bottom. 

HEIGHT—Adjusts picture to fit mask vertically. 

VERTICAL HOLD—Stops upward or downward picture move-
ment. 

TONE—Adjusts for tonal quality bass or treble. 

RECORD PLAYER CONNECTION 

AND TV-PHONO SWITCH 
This receiver has a PHONO socket located at the rear of 
the chassis. When it is desired to play records through 
the receiver, insert the connector on the cable of any 
standard record player or changer into this socket. Push 
the TV-PHONO switch (at rear of receiver) to PHONO 
and use the volume control to adjust the sound level. 

NOTE — Be sure to push the TV-PHONO switch back to 
the TV position when through playing records, otherwise 
receiver will not operate. 

&MOVE THIS SCREW LIFT METAL BAND FROM GROOVE IN MASK AND REMOVE OPPOSITE END OF BAND FROM ELONGATED HOLE. 

MS 29 -2752 

Fig. 3 — Removal Of Picture Tube 

PICTURE TUBE SAFETY GLASS — It will be necessary to clean 
this glass and the face of the picture tube occasionally. 
Remove the safety glass carefully as outlined in the illus-
tration on page . 

CAUTION—UPON REMOVAL OF THE LAST SCREW AND 
THE CLEAT THE GLASS WILL FALL FORWARD. SUPPORT 
THE GLASS WITH ONE HAND AS YOU LIFT IT GENTLY 
FROM THE CABINET. Clean the safety glass and the face 
of the picture tube with a soft lint-free cloth dampened 
with water or mild soapsuds. 

PICTURE TUBE REPLACEMENT — To replace the 
it is necessary to remove the chassis from 
This may be accomplished in the following 

picture tube 
the cabinet. 
manner: 

1. Remove the front panel control knobs by pulling them 
straight from their shafts. 

2. Remove the cabinet back. You will note that the inter-
locked line cord disconnects the power when the cabi-
net back is removed. 

3. Disconnect the leads from the speaker, remove the 
antenna terminal board at the rear of the cabinet 
and then the five chassis mounting bolts. Pull chassis 
CAREFULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined in the 
illustration. To install a new picture tube, reverse the pro-
cedure making sure that the picture tube fits close 
against the picture tube cushion. If the picture tube sticks or 

(?) REMOVE SOCKET ION TRAP MAGNET AND CENTERING DEVICE 

LOOSEN THESE TWO SCREWS AND TWO ON OPPOSITE SIDE 

fails to slip into place smoothly, investigate and remove 

the source of the trouble. Never force the tube. It is 

important that all the clips and shims used in mounting 

the tube be replaced, otherwise difficulty may be encoun-

tered when horizontal or vertical centering is required. 

WARNING -- Before handling the picture tube, it will be 

necessary to remove the static charge. In receivers with 

glass picture tubes, ground the anode lead to chassis, 

and insert an insulated wire from the well in the tube 

to chassis. In receivers with metal picture tubes, remove 

the static charge by grounding an insulated wire from the 

chassis to the metal portion of the tube. 

FRONT OF CHASSIS 

(Accessible After The Removal of Front Panel Control 

Cover) 

Horizontal Hold  R-80 

Brightness  R-32 

Vertical Linearity   R-54 

Heiaht  R-47 

Tone     R-115 

Vertical Hold   R-43 
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NON-OPERATING CONTROLS 

REAR OF CHASSIS 

Horizontal Centering   Centering 
Vertical Centering   Ç Device 

Ion Trap Magnet  Wing Nut Adjustment 

Deflection Yoke  Wing Screw 

Width  L-19 

Horizontal Linearity  L-18 

Horizontal Drive  R-77 

Horizontal Frequency  L-17 

ADJUST EACH RING IN 
CENTERING DEVICE 
UNTIL PROPER 
CENTERING IS OBTAINED 

PHONO 
INPUT 

çè 
PH TV 

R-77 
HORIZ. DRIVE 

e, eÍ 

L-17 
°HoRiz 
e#,REQ 

L-19 
o   WIDTH CONTROL 

5 

Fig. 4—Adjustments Rear of Chassis 

L-18 
HORIZ UN 

ION TRAP MAGNET ADJUSTMENT — The ion trap magnet 

should be positioned close to the base of tube. From this 

position adjust the magnet by moving it back and forth 

and at the same time rotating it slightly around the neck 

of the picture tube until the brightest raster is obtained 

on the picture screen. Reduce the brightness control setting 

until the raster is slightly above average brilliance. Re-

adjust the ion trap magnet for maximum raster brilliance. 

DEFLECTION YOKE ADJUSTMENT — If the lines of the raster 

are not horizontal or squared with the picture mask, rotate 

the deflection yoke until this condition is obtained. Tighten 

the yoke adjustment wing screw. 

CENTERING ADJUSTMENT — If horizontal or vertical centering 

is required, adjust each ring in the centering device until 

proper centering is obtained. 

PICTURE ADJUSTMENT — For further adjustments, obtain a 

test pattern on the receiver. Turn on receiver and follow 

tuning procedure on page 2_ When a test pattern is ob-

tained it may be necessary to slightly re - adjust the 

fine tuning control for clearest picture. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT —Tune in a 

station and adjust the horizontal hold control until the 

picture falls into sync. Momentarily remove the signal 

by switching off channel and then back. The picture 

should pull into sync over a range of 90° rotation of the 

horizontal hold control. If in the above check the receiver 

fails to hold sync or the pull-in range is at the extreme 

end of the control, and is less than 60°, it will be necessary 
to make the following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT —With the horizontal 

hold control set to the center of its range of rotation, 

adjust the horizontal frequency control ( L-17) until the 

picture pulls into sync. Recheck the " Horizontal Oscillator 

Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS — Adjust 

the height control ( R-47) until the picture fills the mask 

vertically. Adjust the vertical linearity control (R-54) until 

the picture is symmetrical from top to bottom. Adjust 

the picture centering device to align picture with the mask. 

Adjustment of any control will require a re-adjustment of 
the other controls. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS — Turn the hori-

zontal drive control clockwise (R-77) until white bars 

appear at the left center portion of the raster. Then turn 

counterclockwise until the white bars just disappear. This 
adjustment will allow the horizontal system to operate at 

maximum efficiency. Adjust width control ( L-19) until the 

picture fills the mask. Adjust the horizontal linearity control 

(L-18) for best linearity. Adjust picture centering device 

to align the picture with the mask. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 

The oscillator is preset at the factory and normally 

needs no adjustment. However, if adjustments are re-

quired, they can be made without removing the chassis 

from the cabinet. Remove the channel selector and fine 

tuning knobs from the tuning shaft. 

2583 

o 
CLEARANCE HOLE 
FOP OSC. ADJ. 
ON ALL CHANNELS 

e NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

Fig. 5 — Turret Type Tuner 

-F AMP. 
- UNLT 

—Or R- F OSC & MIXER 
IN R-F UNIT 

V- II 
1ST SOUND 11 

V- I? 
2 ND SOUND I-F 

—Or SOUND 
RATIO DET. 

TEST PROCEDURE: 

1. Set channel selector to receive desired station. 

2. Set fine tuning control in center of its range. 

3. Adjust oscillator slug, with bakelite type screwdriver, 

for best picture resolution. 

4. Repeat steps 1, 2 and 3 on all channels used. 

SOUND 
CARRIER 

V-15 
AUDIO AMP. 

51110 V-I 
1ST PIX. I- F 

—11ot 
V-28 V-3 
2 ND 53 PU 

PIX. 1-F 
—Or V- 4A 

PI X. DET. 

Fig. 6 — Sweep Patterns 

V- I4 
AUDIO 
OUTPUT 

-Or 
V- 5A 

1ST VIDEO 
AMP. 

V- 5B 
SYNC. —Or 
AMP. 

V-6 
SYNC. 

SEPARATOR 
—Br 

V- 9B 
PHASE 

SPLITTER 

.44A RA B & R-44: 
1110 

INTEGRATI 

V- 9A 
VERT. 
OSC. 

V-10 
—Or VERT. 

OUT 

V-6 
VIDEO 
OUTPUT 

PICTURE 

V- 17 
HORIZONTAL 
PHASE DET. 

V- I6 
—Or HORIZONTAL 

OSC. 

V-18 
HORIZONTAL 
OUTPUT 

T-4 
—I> VERT. OUTPUT 

TRANS. 

T-5 
HORIZ. OUTPUT 

H.V. TRANS. 

V-20 
DAMPER 

V-I9 
H.V. RECT. 

,se 

V 8 
A G C. 

V-4 B 
DC 

RESTORER 

- - - - --I- - - - 

SPEA , Eg 

DEEC" 
YD.E 

 rT25-2662 
Fig. 7 — Block Diagram. 
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MODEL 2D1.230A 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE -If raster cannot be obtained 

check below for the possible causes. 

1. Ion trap magnet adjustment is incorrect. 

2. No +B voltage. Check ',/4 ampere fuse. Replace 

if defective. If fuse continually burns out, check (A) 

Horizontal output tube V-18 (6BG6-G). (B) Check 

damper tube V-20 (6W4-GT). (C) Check horizontal 

oscillator V-16 (6SN7-GT) for proper operation. ( D) 

With an ohm-meter, check for a short between terminal 

4 of the horizontal output transformer (T-5) and the 

chassis. (E) Check DC resistance of T-9. 

3. No high voltage. Check V-18, 19 and V-20 tubes and 

circuits. If the horizontal deflection circuits are opera-

ting as evidenced by the correct voltage measured on 

pin 3 of the damper tube (V-20), the trouble can be 

isolated to the high voltage rectifier V-19 circuit. Either 

the high voltage winding to the 6BG6-G plate and 
1B3 plate is open, tube V-19 is defective, its filament 

circuit is open, or the high voltage filter capacitor C-83 
is shorted. 

4. Defective picture tube. Heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY -If only horizontal deflec-

tion is obtained as evidenced by a straight line across 

the face of the picture tube, it can be caused by the fol-
lowing: 

1. Vertical oscillator V-9A (6SN7-GT) or vertical output 

tube V-10 (6S4) inoperative. Check voltages on grid and 
plate. 

2. Vertical oscillator transformer (T-7) defective. 

3. Vertical output transformer (T-4) open or shorted. 

4. Yoke vertical coils open. 

5. Vertical hold, height or linearity controls 

defective. 
may be 

POOR VERTICAL LINEARITY - If adjustment of the height 

and linearity controls will not correct this condition, any 

of the following may be the cause. 

1. Check variable resistors R-47 and R-54. 

2. Vertical output transformer (T-4) defective. 

3. Capacitors C-40, C-77 or C-88A defective. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND -This con-
4. V-9A (6SN7-GT) or V- 10(6S4) defective, check voltages. dition can be caused by: 

5. Excess leakage or incorrect value o capacitor C-41, 1. 

or open or incorrect value of resistors R-50 & R-51. 

6. Low plate voltages. Check rectifier tubes and capacitors 

in+B supply circuits. 

7. Capacitor C-42 defective. 

8. Vertical deflection coils defective port of L-16 yoke). 

POOR HORIZONTAL LINEARITY - If adjustment of the Hori-

zontal drive and linearity controls does not correct this con-

dition, check the following: 

1. Check or replace horizontal output tube V18. 

2. Check or replace damper tube V-20 (6W4-GT). 

3. Check capacitors C-81, C-82, C-84 and horizontal 

linearity control '(L-18) for defects. 

4. Horizontal deflection coils defective ( port of L-20 yoke). 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 

1. Improper adjustment of focus coil or ion trop magnet. 

2. Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER -This condition can be 

caused by: 

1. Defective yoke due to C-85 or R-92 internal in yoke 

assembly) being wrong value or open. These com-

ponents are mounted in rear of yoke assembly. 

2. V-20 (6W4) defective. 

SMALL RASTER - This condition can be caused by: 

1. Low +6 or line voltage. Check V-21 (5U4G). 

2. Insufficient output from horizontal output tube V18. 

Replace tube. 

3. Insufficient output from vertical oscillator tube V-9A 

or vertical output tube V-10. Replace tubes. 

4. Incorrect setting of horizontal drive control R-77. 

5. V-20 (6W4) defective. 

No signal on picture tube grid. Check V-5A ( 12AT7) 

& V6A ( 12AU7) tubes and associated circuits. 

2. Bad contact to picture tube grid ( lead to socket bro-

ken). 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 

-A condition of this nature can be caused by: 

1. Defective sync amplifier V-5B or separator V-6A or 

phase splitter V-9B. 

2. If tubes are O.K. check voltages, and associated cir-

cuits. 

3. AGC system inoperative. Check V-8 (6AU6) AGC 

tube and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 

-If this condition is encountered, check: 

1. Vertical integrating network capacitors C-38A, B & C, 

and resistors R-44 A, B & C. 

2. Vertical hold control R-48 defective. 

PICTURE STABLE BUT WITH POOR RESOLUTION - If the pic-

ture resolution is not up to standard, it may be caused by 

any of the following: 

1. Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 

2. Defective picture detector V-4A (6A15) or video amp-

lifier V-5A or video output V-6B ( 12AU7). 

3. Defective picture tube. 

4. Open video peaking coil. Check all peaking coils L-5 

L-6, L-7, L-8, L-10 and L-11 for continuity. Note that 

L-7, L-8 and L-10 have shunting resistors. 

5. Leakage in V-6A ( 12AU7) grid capacitor C-24. I; 

the above component is not found to be defective, 

check the following: 

1. Check all potentials in video circuits. 

2. Check picture tube grid circuit for poor or dirty con-

tact. 

3. Check and realign, if necessary, the picture I-F ano 

R-F circuits. 

PICTURE SMEAR: 

1. Normally, smear can be attributed to phase shift at 

the low frequency end of the video characteristic. 
This can be caused by improper values of resistors 

and capacitors in the video circuits. Check for grid 

current on video output tube V-6B (12AU7). 

2. This trouble can also originate at the transmitter. 

Check reception from another station. 

3. Check and realign, if necessary, the picture I-F and 
R-F circuits. 

PICTURE JITTER: 

1. If regular sections at left of the picture are displaced. 

replace the horizontal oscillator tube V-16. 

2. Vortical instability may be due to loose connection' 
or noise received with the signal. 

3. Horizontal instability may be due to unstable trans 
mitted sync or to noise. 

4. Check receiver AGC system for proper operation 

5. Check phase splitter V-9B (6SN7-GT). 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT -To service this receiver properly, it is 

recommended that the following test equipment be avail-

able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 

18 to 30 mc, 10 mc sweep width 

p 40 to 90 mc, 10 mc width 

170 to 225 mc, 10 mc sweep width 

(b) 

(c) 

(d) 

Output adjustable with at least . 1 volt maximum 

Output constant on all ranges. 

Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 

band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 

(Output on these ranges should be adjustable and at 
least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 

23.1 mc first picture I-F coil. 

24.1 mc third picture I-F coil. 

25.9 mc sccond picture I-F coil. 

21.7 mc sound trap. 

4.5 mc video trap & sound I- F. 

25.1 mc converter plate coil (Tuner). 

©John F. Rider 
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ALIGNMENT PROCEDURE 
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HETERODYNE FREQUENCY METER with crystal calibrator if the 

signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 

with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS - To service the receiver remove the 

chassis from the cabinet. To do so, remove the knobs, the 

cabinet back, disconnect the leads from the speaker, re-

move the antenna terminal board at rear of cabinet, 

and then the 5 chassis mounting bolts. The chassis may be 

serviced with the picture tube in place provided the chass's 

is turned on its side with the power transformer on the 

bottom. The weight of the chassis will be supported against 

the high voltage housing. 

CAUTION: Do not permit the kinescope second-anode 

lead to become shorted to the chassis. To do so will cause 

a considerable overload on the high voltage filter resistor 

R-99. 
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viDEO OCIreN.er 

AUÔ 
tar SOurio 

v,re 

V•IA a VIS 
6AL5 

P:fersio's»e» SU443 

6CB6 
3 •0 aer r.fi 

1.4•Ir 

6AL5 
, 4 .4.66- SET 

v- po a v.98 
65N7-GT 

nit OfC a 
IWASt SPurrto 

CABLE PLUG FOR FOCUS 
AND DEFLECTION CABLE 

ORIEL O 

6CB6\ 
Sr 1,4, 

6CB8 
4,N0 

'Me 
R.F UNIT I 

'Net 0 

PICTURE TUBE ese  

DANGER 
FRAGILE GLASS PICTURE TUSE IS DANGEROUS 
TO SER , ICE. REFER SERVICING ro QUALIFIED 
SERVICEMAN. 

L-9 
4 5 MC 
3,3 o 

T-2 
4.5 MC 

I-I TRANS 

L-I5 
4.5 MC 

SOL/NO TARE Orr Colt 

T-10 
21.7 MC 

TRO Piz I-E CRAP 

T-9 
259 MC 

¿MO PIC IC COM 

T' 
231 MC 

IST Ooe 1., COIL 

25.1 MC 
COP...COPE* 
Pt.art COIL 

INO6r ARSON 

o 
o 
 71,s 2•••• 

Fig. 10 - Top Chassis Video and 

Audio I.F Adjustments 

PIX I-F 

T-3 
4.5 MC 

SOUND RATIO 
Der. TRANS. 
RR/MARY 

BACK APRON 

T-10 
24.1 MC 

3RD P/X /•F COL 

T-2 
4.5 MC 

SOUND I-F TRANS. 

T25-2005 

A. Unmodulated R-F signal into Converter Grid by means 
10 K 

Fig. 9 - Tube Layout 

of tube shield insulated from 

base. VTVM with filter in lead 

of 10 K ohms and 5000 mmf 

connected to pic. det. load 

4.--‘AAAAr--1 -11 
5000 T  vrvm 

2389 

 o 

resistor, (R-18) 5600 ohms, in Fig. 12 - VTVM Connections 

series with peaking coil (L-6) from Pin 7 of 6AL5. Input 

signal level should be such that output is less than 2 volts 

DC. Apply -3.0V battery Bias on AGC line. 

FREQUENCY 

1. 25.1 MC 

2. 23.1 MC 

3. 25.9 MC 

ADJUST 

Converter plate coil (on top of 

tuner) for maximum dc at pic-

ture detector. 

1st picture I-F coil (T-8 above 

chassis) for maximum dc at pic-

ture detector. 

2nd picture I-F coil (T-9 above 
chassis) for maximum dc at pic-
ture detector. 

B. 

Fig. 11 - Bottom Chassis Video and 
Audio Adjustments 

FREQUENCY 

4. 24.1 MC 

5. 21.7 MC 

ADJUST 

3rd picture I-F coil (T-10 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I-F trap (T-10 in can 
above chassis) for minimum dc at 
picture detector. 

I-F Sweep Generator into converter grid by means of 
tube shield insulated from base. 
Connect oscilloscope across R-18 (in place of VTVM). 
Apply -3.0V bias (DC) to AGC line (battery). 
Tuner should be switched to dead channel so as not 
to cause interference. 

10 K_n_ 

2575 

SHIELDED CABLE 

5000 
MME. 

Fig. 13 - Oscilloscope Connect on 
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MODEL 2D1230A. 

23.5 

23.0 

ALIGNMENT PROCEDURE (continued) 

advisable to change the setting of the coil, due to 
25.25 its effect on sound rejection. Its adjustment should 

be avoided unless believed to be absolutely neces-

26.2 

50 % 

21.7 2710 

Hg. 14 - Overall Response Curve 

Observe overall I-F response, which should be as shown 
above: A slight touch-up may be required. At no time 
should the trap coil be re-adjusted, nor should it be neces-
sary to turn any of the picture I-F coils more than 1/2 
turn of the slug. The following comments are suggestions 
only: 

1. The height of the 26.2 MC marker is controlled by the 
25.1 MC (Converter Plate Coil on tuner) and the 
25.9 MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and 
posilion of 23.5 MC) marker is controlled for the 
most part by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the 
first picture I-F (23.1 MC coil). However, it is NOT 

SCIry. 

VIDEO 

With 4.5 MC unmodulated signal from a high impedance 
source, ( 10,000 ohms in series with generator), into plate 
of pix det. tube (Pin 7 of 6AL5 second detector) and 
VTVM on picture tube grid, tune 4.5 MC trap L-9 (top of 
chassis) for minimum response. VTVM on 0-10V AC scale. 

AUDIO I-F 

Ground sound AGC (bottom of sound take-off coil) With 
signal generator set to 4.5 MC and dc V.T.V.M. connected 
to ratio detector (6AL5 Pin No. 7) adjust sound take-off 
coil (L-15), sound I-F primary and secondary (T-2), and 
ratio detector primary (T-3 bottom) for max. voltage. 
Select output levels on signal generator which will maintain 
d-c voltage about 10 volts. 

With same setup as above except dc V.T.V.M. is con-
nected as follows: Ground side of V.T.V.M. is connected 
to junction of 5600 ohm resistors ( R-63 & R-64) across pins 
5 and 7 of 6AL5 ratio detector and high side of V.T.V.M. 
is connected to ratio detector audio output at junction of 
68,000 ohm resistor (R-62) and 470 mmf condenser (C-55). 

Align ratio detector secondary (T-7 Top) for crossover (0 
voltage) as read on V.T.V.M. lowest scale (3 V.). 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 
antenna terminals. Marker generator output to an-
tenna terminals. Oscilloscope to "tie point" (Figure 15) 
on tuner. Connect 11/2  V bias to AGC line at junction 
of R-1 and C-1 on the receiver. 

2743 

C-1 TIE POINT C-8 

fig. 15 - Top Tuner Adjustments 

B. RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-1 
slightly favoring the Pix carrier, then adjust C-10 
and C-8 for response as in Figure 16. Picture and 
sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 
below 70% on any channel, readjust C-1, C-10 
and C-8. Recheck all channels. 

PI X SOUND 

2696 

Fig. 16 - Px and Audio Markers 

C. OSCILLATOR ADJUSTMENT. 

1. Apply -3 volts on IF AGC line. 

2. Connect oscilloscope to output of video detector. 

Place fine tuning in center of range. Check res-

ponse on all channels. Sound marker should be 

in notch and picture marker at 50%. (See Figure 

14). If markers are all off in some directions set 

channel selector on Channel 13 and adjust C-14. 

3. If some channels are off, individual oscillator coil 

slugs will require adjustment. Adjust each channel 

slug, accessible through hole in front of chassis 

with a non-metallic screwdriver to bring sound 

marker to correct position. 

TURRET SWITCH SETTING SELECTS 
COILS FOR CHANNEL DESIRED 

/6BK7 L-7  
'R-F AMP ,1  6 

le)  
g R-1 

22 
o K 

A A 

C-I 47 K 

Ref. No. 

R-1 

R-2 

R-7f 

R-4 

R-5 

R-6 

R-8t 
R-9 

R-10 

R-11 

Ref. No. 

C-1 

C-2 

TC-2 T 
2.2 y 

0-4 
800 El 

wiere 

AGC 

Part No. 

12A-118 

12A-039 

Ohms 

22 K 

47 K 

12A-041 220 K 

12A-153 

12A-027 

12A-042 

1220 
, K 

R-3 R-4 1804 5 • C-7  
120 

C-191 g 
e, L-6 .0011 

C-5 800 

6 
Iwo 

0,5-3 

5 
0.0  

I.., 
L-4r et] 

R-5 
e.1000 
 • 

3 
-0.11 

0 
TP 

C-I2 
10 I 

C-I3 
.001 

 Il  
C-11 
20 

 5 09.cj. &J 6 MIXER 

K 

I ed e- 1 
BLACK BLUE 

6.3V 260 V MAX. 
240 V MIN. 

\2 

6 

R-11 
10 

R-9 
10 K 

• .7-1-----; ,-C-14 •C-15 C-I6 
/1 0.5-3 -L. 3 800 

- FINE RED 
TONING I 

8 # (44/XER) 
2726 

Fig. 18 - Cascade Tuner Schematic Diagram 

L-9  ,G4Tel F e» C-18 
I C1(317 

R-10 
15 K 

TUNER ASSEMBLY PARTS LIST 

RESISTORS 

180 K 

1000 Ohms 

4700 Ohms 

12A-040 10 K 

12A-021 15 K 

12A-150 10 Ohms 

Part No. 

31A-079 

13D-167 

Tolerance 

20% 

±20% 

Watts 

0.5 

0.5 

± 20% 0.5 

± 10% 

±20% 

It- 10% 

0.5 

0.5 

0.5 

±10% 0.5 

± 20% 0.5 

-" 20% 0.5 

CAPACITORS 

Capacity 

3-9 mmf 

2.2 mmf 

Toi  

Trimmer 

10% 

*C-3 

C 
C-5-6 

C-16 

C-4 

C-7 
ciej 
C-8 } 
C-10 
C-14 

C-9 

C-11 

C-12 

C-19f 

C-15 

C-17 

13D-163 800 mmf 

13D-153 800 mmf 

13D-045 120 mmf 

31A-069 .5-3 mmf 

130-046 

13D-042 

13D-064 

100 mmf 

20 mmf 

10 mmf 

130-041 1000 mmf 

(Part of Fine Tuning Assembly) 

13D-053 10 mmf 

*Not recommended as a Field Replacement. 

120 

Min. 

Min. 

5 0. 

Trimmers 

10% 

10% 

5% 

10% 

5% 

Al
dd
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0
1
1
1
V
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1
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Rqe UNIT 

VERT • SPLITTER 
OSC. 

GREEN-WHITE 

V-I 

6CB6 
IST PIX. I•F 

7.% 

l'3 

10001 

WHITE R • 2 R 3 .R.5 
KM-RED 82K 47 I K 
1016-ILA' .750 

OWE 

h, 6-VINVIe,  ~  
R-I R-4 

o 16 1K 
.zeo Cl C-2 
V 1000T I 1000 

V-1 
IL-

7.-ay 

V-RA -GTviB 
PHASE 

• 

6 

N 

:0 V 

I000 

ALL RESISTANCE VALUES 
IN OHMS. 

K.1000 

ALL CAPACITANCE 
VALUES LESS THAN 1.0 
IN ME AND ABOVE 1.0 

MME, UNLESS 
OTHERWISE NOTED. 

COIL RESISTANCE 
VALUES LESS THAN 1.0 
OHM ARE NOT SHOWN. 

.150 V 

R-74 

100 K 

6C86 
1 3 

T-8 
1ST PIX. 
I•lr COIL 

C-4 
1000 

-r C-34 
* 000 

1000'1 

R-112 
470 11 

R-448 R-44C IC-39 

R-48 
11AEG. 

VERT. HOLD 

V-2 

6CB6 
2 NO PIX. I-F 

T-9 
2 ND PIS. 
Iqr COIL 

R-8 C.8 
ISO T 1000 

V-2 
6C86 
3-' 

T C-35 
rOr 1000 

2.2 MEG. 

L-13 

C- 4I 
.05 

R-50 R.5I SR -52 
1.5 MEG. 4.7 K 1.8 

MEG. 

C-40 A• T 
HEIONT 100 MF. 

R .47 CONTROL 

2,5 MEG. 

V-3 
6CB6 

RD PIS. I-F 

V-3 
6C136 

I C-36 
7 1000 

V-10 

654 
VERT. OUTPUT Due 

9 

R-12 
1.5 K 

C-16 

471 

.150V 

L-14 

3 RD PIX. 
I -F COIL, 

C- 17 

I •-e-r o 
L-5 
1009111N 
YEL.00r 

V-4A d V-46 
6AL5 
• 3 

II 63 V 

T C-37 
* 1000 

1 2" L-15 
- SOUND' 

VERT. COIL 

11 -I, T-4 TA NEOPF 1 
t 

..1 
C> i I •fi 

OUTPUT 0 l 7'0 PIN *6 OF X-1 I._ 
I TRA1>ç- ----" ro P/N 06 OF P-I C. 

R-53 e,,,bleeN.  i i 

R-84 R-88 
47 K 6.8 K 

C-65 
1000 FifEQUENCY 

NORIZONTAL il -1=0 V 
C-68 180 

R-77 DRIVE 
HORIZONTAL 

4 00 

R-76 180 K 
R-78 1 C-69 

5.6 K 0.25 

V-16  .390 V 

65N7-GT 

V- I? 

6AL5 
HORIZONTAL 
PHASE DE?. 

C-63 

R-70 -C*5 
4.7 MEG. 

C-75 R-86 
.05 15 K 

C-74 R-85 
.01 121 16 

L-17 

HORIZONTAL 
OSC. 

R-72 
33 K 

C-64 
10.25 

7 

2 1 

«n»C-72 
• 330 

=C-67   

.05 

R-75 
1.5 K 

C-73 82 
47 R-80 

25K 

NORIZ. 
T HOLD 

C-70 --tcr I 330 
I V-I8 a 

ril  L-18 ro Rim .3 or x-i 
R-83 6BG6-G ro PIN 03 OF P-1 L-20 

C-76 150 • HORIZONTAL I NOR II. LIN. 
68 OUTPUT R-9I IC- ti CONTROL )- -  -  --I NORIZ. 

6W4-GT 4I IR-92 

DAMPER 
1 K 

.05 I V-20 DEFLECTION 
4.5 P. 

C-20 
43 

'ORANGE 

L7' r 9ML,. 

REO 
ef,;« 

v- SA I2AT7 V 56 
1ST VIDEO SYNC. AMP 

R-19 Am p IIC-23  

.05 

L-8 
GAN 
oor 

R.107 
2.26 

▪ C-22 
5 MF 
25V 

C-2I 
360 

IMF 6 412AU7 VV E130 
SYNC. 

OUTPUT SEPARATORR26  

C0-2-8I 2.2 

75 V 

R-27 
47 K R.28 

N 100 

T CONTRAST 
CO ?R ' L 

R-29 
3 K 

C-931 4 MF. 

R-98 
470 K R-IO2 

C-25 330K C-33.. 
R-15 C-91 3.9 R-32 .015 
33 K • 1000   0.5 R-101 MEG. 500 K 

R-14 C-92 22 K R-3I BRIGHTNESS C-27 
47K 2.7 K 0.25 R-100 CONTROL 

.150 V #275 V 100 K .150 V •150V0 . .390 v 

R-34 

820K - 

',soy 

R-30 
1 MEG 

R-37 05 

v-Il 6AU6 T-2   SOUND Ily. TRANS. 
1ST SOUND I-F I-- - - - - - I 

461 1, iii-c-4t; 
1'  47 47' 

I  

C-43 
47 : 3 II 

7 

R-56 ef C-45 
820 .01 1 100 .005 

I R-55 i L-18 
I 560 VERT. 

R-54 , 1 i ' i DEFLECTION 
5 K -------' R- I09 I COIL 
VERT. REO 560 

1 
LIN. 1 

4 
- 1C-44 

\ 7.7.7eiTeTi7,-1 ro am"? or K-1 

V. 4A 

6AL5 
PIS. DE T. 

C-47 
.005 

R-57 
K 

V-I2 
6AU6 -1. SOUND RATIO 

-3 °Er. TRANS. 
ND SOUND r  

V- I3 
6AL5 

'RATIO DE? 

C-52 

R-58 180 R-59 C-53 TO 0 5 ; 88 -45750 M 7 I K 1C.0-0550  • 470 

V-19 

1B3-GT 
N. V RECT. 

L-11 
190 MIN. 

»WIT( 00 

R-33 R-40 
100 K 22 It 

C-30 
0.1 

R- 6I 
470 K 'woe° 

5-1.4 
TV-PI/ONO 
SW/ TGI. 

PHONO 

NOTE - 

In some receivers the 

1st and 2nd Pix 

Coils T-8 8 T-9 are ca-

pacity coupled single 

wound coils port 

number 9A2225. 

HORIZONTAL OUTPUT R-103 , 
R-89 C-77 N. V. TRANSFORMER < 
470 K I 150 V 20 MF. IC, I t> 5. 2 6-104 

1 MEG. 
 el- VVVVNe  R-87 C-88A 

470 K 30 MF. 
*C1 C- 83.e.500 

  150 V  

Ze" 

R-82 
I MEG. 

PHONO 

5- ,11 
TV-/ NONO 
SW/ CH 

X-1 

BOTTOM VIEW OCTAL SOCKET 
ON CHASSIS TO RECEIVE PLUG 
FOR YOKE. 

TOP VIEW PLUG 
FOR YOKE. 

TO P/Ne5 

OF V-2 

TO P/N#6 

OF V-2 

"e7t" 
▪ L-19 WIDTH CONTROL ro PIN el OF P-1 

1  ro PIN °I OF 

C-82 C-84 
.03 .390 0.25 VO 

T'-9 

R-93 
10 K 

C-10 

4171 

TO PIN */ OF V.3 
M529-2762 

#150 V .173 V .320 V 

R-94 
1500 

R-95 
500 

C-88 8 '"'C-89A 

T80 MF. I3oMF 150 V 1150V 

R-96 
500 

• 75 V 

V-46 

6AL5 
D.C. RESTORER 

R-38 R-39 
100 K 1 MEG. 

V - 7 
PIS TUBE 

• 320 •275 V 

T-11 
R-4I AUDIO OUTPUT 

2.2 K TRANJ. S,. 
  ••P 

C-60«." 3 II 
.005 

R-67 ▪ 1 C • 4 0 8 
1 K T 10 ME 

6 .275V 

V- I4 R-68A 
6AQ5 1 500 K 

C-56A N AUDIO C-61 
•40 R-66 OUTPUT 
MF. 390 I .01 

C-59 

.01 
R-65 
10 

T MEG. N 
500 K 

v-is6AV6 VOLUME 
CONTROL AUDIO AMP. C-6 

R-69 .05 
47 K R-105 

MEG e  •2 5V 

T-8 ON-OFF 
POWER TRANS. SWITCH 

L.V. RECTIFIER 

ro P1M4 OF 
INTERLOCK 

'Ix , BAN. 

FUSE' &eV -
V it. 

gf\P-33.o 

50 
To Rod.s 

L-22 
FILTER 
CRONE 

C-568 
I 80 

150V 

R-116 
270K 

C-86 A.01 

450V 

INN 

W521-27338 
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MODEL 2D1230A 

Use only GENUINE factory tested parts to insure service jobs you can depend on and to obtain original set performance. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

CAPACITORS List CAPACITORS-Cont. List 

Price 
C-1 
C•2 
C-3 
C-4 
C-7 
C-8 
C-9 
C-12 
C-14 47X519 1000 mmf 
C-34 
C-35 
C-36 
C-37 
C-65 
C-66 
C-80 

C-6 I 
C- 10I 
C-161 
C-731 

C-13 1 
C-54 B65502 .005 mf 
C-63 I 

C- 17 Part of T-10 
C-18 47X562 5mmf 500 V Ceramic  
C-19 47X584 1.5 mmf Composition   
C-20 47X563 43 mmf 500 V Ceramic  
C-21 47X568 360 mmf 500 V Molded Mica  

C-22 
C-58 45X378 5 mf 25 V Dry Electrolytic .95 
C-78 

C-23 
C-62 065503 .05 mf 400 V Tubular  
C-81 

C-24 
C-32 

C-25 47X569 1000 mmf 1000 V Molded Mica  

C-27 
C-4I F65503 .05 mf 600 V Tubular  
C-79 

C-28 065104 0.1 mf 400 V Tubular  

C-30 B65104 0.1 mf 200 V Tubular  

C-31 46X403 0.1 mf 600 V Molded Tubular 

C-33 F65153 .015 mf 600 V Tubular  

C-38A 1 
C-38B I( Part of 76X7 (See Miscellaneous) 
C-38C 

C-39 I 
C-68 I 

C-40A f 45X385 100 mf 50 V Dry Electrolytic 2.05 
C-40B 10 mf 450 V 

C-42 1 
C-69 Ir 065254 0.25 mf 400 V Tubular  
C-84 I 

C-43 Part of L- I5 

C-44 47X595 .01 mf Ceramic  

C-45 
C-47 1 
C-Tti3 47X507 .005 mf Ceramic  
C-50 
C•51 

47X565 47 mmf 

Ceramic  

500 V Molded Mica.. 

Price 

.20 

.20 

C-46 
C-49 I 

C-52 

C.53 
C-55 47X525 470 mmf 
C-71 I 

46X397 .05 mf 

RESISTORS 

Ohms 
R-1 

.25 R-4 
R-5 
R-9 B85102 1 K 
R-57 

.4o R-59 
R-92 

.25 R-2 883822 8.2 K 

R-3 ) 
R-7 f 

R-6 I 
R-10 I 

R-8 ) 
R-83 I 

R-11 884181 180 

R-12 885152 1.5 K 

R-13 1 
R-20 t( B84223 22 K 
R-101 i 

R 14 C83272 2.7 K 

R-15 I 
R-72 ( 

.35 R-16 Part of L-7 

R-17 883562 5.6 K 

R-18 C84562 5.6 K 

.25 R-19 
R-37 B84103 10 K 
R-81 

.30 R-21 
R-30 1. 885105 1 meg. 
R-39 

R-22 
R-27 884473 47 K 
R-84 

R-25 884123 12 K 

R-26 B84222 2.2 K 

B84101 100 
R-56 I 

R-29 I 3 K 
78X9 

R-105 f 1 meg. 

.25 

.20 

.50 

.25 

47X543 4700 mmf 500 V Molded Mico .. .85 

C.56A I 
C 568 

Port of T-2 

Part of T.3 

45X384 40 mf 
80 mf 

400 V Molded Tubular 

C-57 
C-67 865503 .05 mf 
C-75 
C-59 I 
C-74 
C-60 F65502 .005 mf 600 V 
C-61 Part of 76X5 (See Miscellaneous) 
C-64 / 
C-92 I 
C-70 ) 
C-72 I 
C-76 47X599 68 mmf 500 V 
C-77 45X382 20 mf 450 V 
C-82 D65303 .03 mf 400 V 
C-83 47X560 500 mmf 20KV 
C-85 47X598 56 mmf 1500 V 
C-86A 
C-86B f 76X8 .01 mf 

C-88A f 30 mf 450 V 
C-888 f 80 mf 450 V 
C-89A ) 30 mf 450 V 

200 V Tubular  .20 C-89B f 80 mf 450 V 
C-93 45X361 4 mf 100 V 
C-94 865504 0.5 mf 200 V 
C-99 065502 .005 mf 400 V .80 

.10 

.30 

.20 

.30 

500 V Molded Mica.. .25 

50 V 
Dry Electrolytic 3.55 

450 V 

200 V Tubular  .20 

865103 .01 mf 200 V 

B65254 .25 mf 200 V 

47X570 330 mmf 

45X376 

45X376 

B83470 

B83223 

B84151 

884333 

47 

22 K 

150 

33 K 

Tubular  .35 R-42 ) 
R-46 5 

500 V Molded Mica  .25 R-44A 1 
R-44B 
R-44C I 
R-45 B84332 
R-47 40X293 
R-48 40X334 
R-49 ) 

Dual Ceramic  .45 R-50 
R-51 
R-52 
R-53 

4.10 R-54 
R-55 
R-109 

884561 560 
I 

R-58 B85181 180 
R-60 884121 120 
R-61 1 
R-87 } B84474 470 K 
R-89 
R-62 
R-106 

884683 68 K 
( 

Watts R-63 1 
R-64 884562 5.6 K 
R-76 1 
R-65 885106 

0.5 Carbon  R-66 C84391 
R-67 D84102 
R-68A 
R-68B I 

0.5 Carbon  R-70 
R-71 I 

0.5 Carbon  .20 R-98 } B85474 470 K 
R-112 

0.5 Carbon  .20 R-73 
R-74 

0.5 Carbon  R-100 r 
R-111 .1 

0.5 Carbon  R-75 884152 
0.5 Carbon  .10 R-77 40X331 

R-78 ) 
0.5 Carbon  .15 R-114 I 

R-79 
R-80 
R-82 
R-85 
R-86 
R-88 
R-90 
R-91 
R-93 
R-94 
R-951 
R-96 f 

0.5 Carbon  .10 R-99 884334 330 K 
R-102 B84395 3.9 meg. 
R-103 43X239 5.1 

0.5 Carbon  R-104 C85105 1 meg. 
R-107 Port of L-8 
R-108 Port of L-10 
R-113 884225 2.2 meg. 
R-115 40X334 1 meg. 

.15 R-116 1385274 270 K 

Ceramic  
Dry Electrolytic 
Tubufor  
Ceramic  
Ceramic  

Dry Electrolytic 4.10 

Dry Electrolytic 

Dry Electrolytic 
Tubular  
Tubular  

1.0 Carbon  

0.5 Carbon  

0.5 Carbon  

1.0 Carbon  

0.5 Carbon  

Tubular  

Tubular  

.20 

.20 

R-31 ) 
R-69 f 
R-32 
R-33 
R-38 I 
R-34 

R-36 
R-40 
R-41 

RESISTORS-Cont. 

Ohms 

B85473 47 K 

40X333 500 K 

885104 100 K 

884824 820 K 

C83472 
885223 
885222 

4.7 K 
22 K 
2.2 K 

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

.30 
1.50 
.20 

2.00 
.35 

1.00 
.50 
.20 

.10 

.20 

.15 

15 

.25 

.15 

.20 

.20 

.15 

.15 

.15 

.15 

Contrast and 
Volume Control 2.70 

1-3 
L-5 

883332 3.3 K 

Watts 

0.5 Carbon  

Brightness Control 

0.5 Carbon  

0.5 Carbon  

1.0 Carbon  
0.5 Carbon  
0.5 Carbon  

0.5 Carbon  

Part of 76X7 (See Miscellaneous) 

884155 

884472 
884185 
B84821 
40X294 

3.3 K 
2.5 meg 
1 meg. 

1.5 meg 

4.7 K 
1.8 meg 
820 
5 K 

B84104 100 K 

1.5 K 
150 K 

884184 180 K 

10 meg. 
390 
1 K 

0.5 Carbon  
Height Control  

Vertical Hold Control 

0.5 Carbon  

0.5 Carbon  
0.5 Carbon  
0.5 Carbon  

Vertical Linearity Control 

0.5 Carbon  

0.5 Carbon  
0.5 Carbon  

List 
Price 

L-6 36A5 Peaking Coil   .55 
.10 L-7 36A9 Peaking Coil   .50 

90 L-8 36A4 Peaking Coil   .50 
1-9 9A2074 4.5 MC Trap   .60 

.10 1-10 36A8 Peaking Coil   .55 

.15 1-11 36A2 Peaking Coil   .50 
L-12 1 
L-13 1,. 9A2033 R-F Heater Choke   .20 
1-14 I 
1•15 9A2168 Sound Take-Off Coil   1.10 

.20 1-16 ) 
L-20 5 Part of Deflection Coil (See Miscellaneous)   

1-17 9A2096 Horizontal Frequency Control   1.10 
L- I8 9A2I72 Horizontal Linearity Control   1.95 
L-19 9A2183 Width Control   1.60 
L-22 52X88 Filter Choke   4.45 
T-2 9A2170 Sound I-F Transformer   1.60 
T-3 9A2171 Sound Ratio Det. Transformer   2.90 

.15 T-4 51X151 Vertical Output Transformer   3.40 
T-5 53X3I 9 Horizontal Output Transformer   11.30 
T-6 53X318 Power Transformer   27.70 
T-7 54X7 Vertical Osc. Transformer   2.25 
T-81 9A2225 1st & 2nd Pix I-F Coils (Single Wound) -60 
T-9 f 

15 OR 

.10 T-81 T•9 J 9A2230 1st & 2nd Pis I-F Coils (Dual Wound) .75 

.15 T-10 9A2226 3rd Pix I--F Coil   1.80 

T-11 51X150 Audio Output Transformer   2.70 

.15 

.70 

.90 

List 
Price 

TRANSFORMERS AND COILS-Cont. 

.25 

.10 

.10 

.15 

.15 
15 
.95 

0.5 Carbon  .15 

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  
1.0 Carbon  
2.0 Carbon  

Part of 76X5 (See Miscellaneous) 

B85475 4.7 meg 0.5 Carbon  

0.5 Carbon 

0.5 Carbon  

0.5 Carbon  
Horizontal Drive Control 

0.5 Carbon  

884823 82 K 0.5 Carbon  
40X336 25 K Horizontal Hold Control 
884105 1 meg. 0.5 Carbon  

B84273 27 K 0.5 Carbon  
C84153 15 K 1.0 Carbon  
43X266 6.8 K 5.0 Wirewound 
43X263 150 5.0 Wirewound  
43X268 4.5 K 15.0 Wirewound 
43X247 10 K 5.0 Wirewound 
43X261 1500 15.0 Wirewound  

43X245 500 10.0 Wirewound. 

0.5 
0.5 
0.5 
1.0 

Carbon  
Carbon  
Wirewound  
Carbon  

0.5 Carbon  
Tone Control  

0.5 Carbon  

TRANSFORMERS AND COILS 

9A1979 Plate Choke   
36A1 Peaking Coil   

MISCELLANEOUS 

.15 12A477 8" P.M. Speaker   7.40 
76X5 Multiple Resistor Capacitor Assembly   .65 

15 3A305 Phono Jack   . 10 .  3A402 Switch (Phono-TV)   .45 
25A1088 R. F. Tuner Assembly   

.10 76X7 Multiple Resistor-Capacitor Assembly   .90 

.20 9A2257 Deflection Yoke Assembly   9.65 

.30 2A407 Ion Trop Magnet   .80 
13X812 Tube Socket ( Pix Tube)   1.00 
3A303 Tube Socket (5U4)   .20 

.10 3A427 Tube Socket (6AU6-6A15-6AQ5)   .25 
3A455 Tube Socket (654)   .30 

•10 3A458 Tube Socket (Miniature)   .20 
3A462 Tube Socket (12AU7)   .30 
3A463 Tube Socket (12AT7)   .40 

15 3A466 Tube Socket (183)   .60 
.  3A464 Tube Socket (68G6-6SN7-Yoke Plug)   .15 

3A445 Tube Socket (6W4)   .25 
.15 3A408 Antenna Terminal Strip   .40 
.75 3A470 Socket (Octal)   .15 

6A301 Yoke Plug   .25 
.15 6A305 Power Cord Receptacle   .25 

6A315 Anode Connector   .05 
7A32 No. 51 Pilot Bulb   .15 
7A236 Pilot Light Socket Assembly   .20 
16X147 Fuse   .40 
I6X146 Fuse Holder   .25 
32X403 Tube Shield (3A458 Socket)   .10 
32X405 Tube Shield (3A463 Socket)   .20 
S- 14X56 Cabinet Back and Power Cord Assembly   
S-25X81 Tube Mtg. Strap Assembly   .80 
25X1705 Bracket Tube Front Support (R.H.)   .30 
25X1706 Bracket Tube Front Support (LK)   .40 
25X1738 Bracket Pix Tube Rear Mtg.   2.35 
8X227 Collor, Pix Tube Rear Mtg.   .55 
6X71 Rubber Grommet (Mtg. Tuner)   .03 
20X1514 Eyelet (Mtg. Tuner)   .01 
20X1652 Wing Screw   .05 
17X166 Pix Crystal   10.55 
4X1180 Pis Mask   6.70 
S-4X17 Escutcheon Control Panel Assembly   2.50 

.15 10A778 Knob (Channel Selector)   1.55 

.90 I0A785 Knob ( Fine Tuning)   1.50 

.10 10A786 Knob (Contrast)   1.15 
10A779 Knob (Off-Volume)   1.45 
14X485 Ventilator Grille   .30 
4X1157 Pix Tube Mtg. Ring   4.75 

.50 28X598 Spring   .05 

.45 2A419 Centering Device   1.25 

5 
.85 
.15 
.15 
.20 
.50 
.30 
.45 
.65 
.55 

.50 

5 
15 
.40 
15 

©John 7. Rider 
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GENERAL DESCRIPTION 

The models covered in this manual are an 18 tube, including 

the picture tube, 20 tubes with the UHF Tuner incorporated, AC 

operated, direct view, 17 and 21-inch rectangular television re-

ceivers. The receivers are complete in one unit and feature full 

coverage of all 12 V.H.F. channels and complete coverage of the 

entire UHF band with the UHF Tuner, automatic gain control, auto-

matic horizontal frequency control, inter-carrier sound system, 

2D2312A, 17" TV Brown Leatherette 

2D2314A, 21' TV Green Leatherette 

202321A, 21" TV Mahogany Finish 

2D2322A, 21' TV Mahogany Finish 

with UHF Tuner installprl 

electrostatic focusing, magnetically deflected picture tube and a 

sync stabilizer switch and control to adjust the operational charac-

teristics of the receiver for various signal areas. 

At the rear of the receivers is a safety interlock to prevent 

dangerous electrical shock and as an added safety measure, a 

fusible resistor is located in the low voltage power supply to pro-

tect the receiver in case of overloading. 

WARNING 

At all times during operation the top chassis plate is at 125 volts 

DC potential above ground and it also may be at the line-voltage 

potential depending on how the line cord plug is inserted in the 

power receptacle. 

Extreme caution must be observed when working with the chassis 

outside the cabinet and when power is applied to the receiver with 

the cabinet back removed. SEVERE SHOCK may result from 

contact with chassis. 

Use an isolation transformer between the line cord plug and power 

receptacle when service is required. This removes all shock haz-

ards and is the ONLY safeguard. Damage to the receiver and test 

equipment may result without the use of an isolation transformer. 

MODEL IDENTIFICATION CHART 

MODEL CHASSIS CABINET TYPE 

2D- 1315A 21T1A Console Mahogany 

2D- 1325A 21T1A Console Blond 

2D-2312A ** 17T1B Mantel Leatherette 

2D- 2314A 21T1A Mantel Leatherette 

2D-2321A 21TIA Mqntel Mahugany 

2D- 2322A• 21T2A Mantel Mahogany 
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* UHF Tuner Incorporated ** 17- Inch Receiver 

MODELS 2D-1315A, - 1325A, -2314A, -2321A, Ch. 21T1A; 2D-2312A, Ch. 17T113; 2D-2322A, Ch. 21T2A 



CHASSIS 17T1B, 21T1A, 21T2A 

Figure 1. Front Controls. 

V. Size - Controls the size of the picture vertically. 

V. Linearity - Controls vertical distribution of picture. 

Fringe- Suburban- Local Switch - Three position switch for select-

ion of the proper operational characteristics of the receiver for 
various signal level areas. 

Sync Stabilizer Adjust - Changes the operational characteristics 
of the receiver for the area in which the receiver is located. Con-
trol has no effect in "local'? switch position. 

CONTROLS 

Ous. R sses-e 

OPERATOR'S CONTROLS 

On-OR Volume - Turns the receiver on or off and adjusts the sound 
volume 
Contrast or Picture - Varies the contrast between the light and 

dark portions of the picture. 

Toning - Tunes the receiver to the desired station or channel. 
May be turned in either direction. 

Brightness - Controls the brilliance of the picture. 

V. Hold - Controls synchronization of the picture vertically. 

H. Hold - Controls synchronization of -toe picture horizontally. 

SERVICEMAN'S CONTROLS 

H. Size - Controls the size of the picture horizontally. To some 
extent, affects the vertical size control setting. 

H. Linearity Magnet - (17" only) - Controls horizontal distribu-
tion of right side of picture. 

Anti-Pin Cushion Magnet - (21" only) - Eliminates pin-cushioning 
and keystoning. 

Centering Magnet - Controls positioning of the picture for proper 
framing. 

Ion Trap Magnet - Controls focus and picture tube illumination. 

A.C. 

05)I0 

V SIZE 
CONTROL  

SYNC. 
STASILIZ ER 
ADJUST. 

• CONTROL 

SIZE ° 

F.- Came. 

FRINGE 4\ 
SUSURRAN H. HOLD 
LOCAL CONTROL 
SWITCH 

Iowa NO. 2387- 9 

Sensitivity at the Antenna 

Video - 150 microvolts 

Audio - 150 microvolts 

(one volt above noise at detector) 

Antenna Impedance Requirements 

Balanced 300-ohm 

Audio Power Output Rating 

2 watts undistorted 

Speaker 

Permanent magnf.t type 

3.2 ohm voice coil impedance 

Figure 2. Rear Controls. 

SPECIFICATIONS 

Power Supply Rating 

115 volts 60 Cycles, AC 

Power Consumption, 220 watts 

Intermediate Frequencies 

Video - 26.75 mc. 

Audio - 22.25 mc. 

Intercarrier Sound- 4.5 mc. 

Dimensions 

17" Chassis - 16" x 16%2" x 21/3" 

21" Chassis - 19" x 17'4" x 2V2" 

SE.RVICE DATA 

Schematic RTMA 

Ref. No. Type 

1 6BK7 

2 12AT7 

3-4-5 6CB6 

6 CAI-16V 

7 17HP4 

7 2IFP4A 

8 6AU6 

9 6A1.5 

TUBE 

The front and rear controls are located as shown in figures 

1, 2 and 3. Refer to figure 6 for the location of the vertical lin-

NORIZONT AL 
LINEARITY 
MAGNET YOKE WING 

NUT 

DEFLECTION 
YOKE 

ADJUSTING 
SCREW 

HIGH 
VOLTAGE 
LEAD 

CENTERING 
CONTROL 

CENTERING 
ION TRAP MAGNET 
MAGNET 

I we NO ztet e 

Figure 3A. 17- inch Tube Assembly. 

earity control. Note that the vertical hold control in figure 2 has 

a red rubber knob for easy identification. 

ANTI PIN- CUSHION 
MAGNET 

DEFLECTION 
YOKE 

ADJUSTING 
SCREW 

ION TRAP 
MAGNET 

HIGH 
VOLTAGE 
LEAD 

CENTERING 
CONTROL 

CENTERING 
MAGNET 

DWG NO 2391-3 

COMPLEMENT 

Tube Function 

VHF, RF Amplifier 

VHF Oscillator-Converter 

IF Amplifiers 

Video Amplifier 

Cathode- Ray Tube 

Cathode-Ray Tube 

Audio IF Amplifier 

Audio Detector 

Figure 38. 21- inch Tube Assembly. 

10 6AV6 

11 25L6GT 

12 6BE6 

13 12SN7GT 

14 6AL5 

15 6SN7GT 

16 2513Q6GT 

17 6AX4GT 

18 1X2A 

19 6AF4 

20 6BK7 

Audio Amplifier 

Audio Output 

Sync Clipper 

Vert. Blocking Osc. and Output. 

A.F.C. Discriminator 

Horizontal Multivibrator 

Horizontal Pulse Amplifier 

Damper 

High Voltage Rectifier 

UHF Oscillator 

UHF Pre-IF Amplifier 

©John F. Rider 
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WARNING: 

High voltage on the plate caps of the 1X2A high voltage rectifier 

and the 25BQ6 horizontal pulse amplifier. DO NOT MEASURE 

this voltage. 

Schematic Diagram: 

The schematic diagram located at the rear of this manual 

shows all the values of resistance and capacitance and gives all 

the proper voltages at the pins of the cube sockets. The voltage 

readings were taken with a 20,000 ohm/volt voltmeter with normal 

operation, no signal input, and line voltage at 115 volts A.C. 

Replacing Tubes 

Before replacing the tubes the cabinet back must first be re-

moved. Removing the cabinet back disengages the safety interlock 

and removes the power to the receiver. Do not tamper with or 

attempt to defeat the purpose of the safety interlock as severe 

shock may result. 

Before replacing the High Voltage tubes first be sure the 

power is turned off and then short the corona ring of the 1X2A 

to the chassis. 

WARNING: 

Do not remove any tubes while the receiver is in operation 

as over-loading and component failures may result. Also contact 

with the top chassis plate during operation may produce a severe 

shock. 

If the receiver has been in operation for some time, the tubes 

become hot and gloves should be used when replacing tubes to 

prevent finger bums. 

Picture Tube Handling: 

Due to the large surface and extreme high vacuum of the picture 

tube, care should be used when handling the chassis outside the 

cabinet. Do not subject the cube to excessive pressure of rough 

handling as an implosion may result causing serious personal 

injury. 

High Voltage Power Supply: 

In the process of inspection, repairs, changing of tubes or 

transformers, or for any other reason where it is necessary to 

work within the high voltage power supply, the following should 

be closely observed. 

I. Terminals on the 1X2A socket must be dressed toward the 

inside of the corona ring and be free of sharp protrusions. 

2. The corona ring must be dressed in such a way as to make 

its presence useful; that is, properly centered and about 1/8-

inch below the socket terminals. 

3. All leads must be dressed as far away as possible from the 

transformer winding. Excess lead length should be transferred 

to the too side of the chassis. 

When replacement of the 11.V. deflection transformer is neces-

sary, be sure to closely follow the precautions listed above. The 

transformer can easily be replaced with the chassis in the cabinet 

by the following procedure. 

1. Remove two ( 2) hex head screws on cither side of the If. Size 

control. 

2. Disengage the 11.V. lead holder ring. (back side of shield 

can) 

3. Remove 25HQ6 plate cap. 

4. Remove shield can by pushing back side of shield can toward 

front and lifting up. 

SERVICE ADJUSTMENTS 
Vertical Size and Vertical Linearity Controls (R-73 and R-75): 

The vertical size and linearity controls should both be adjusted 

at the same time while a test pattern is being transmitted. The 

linearity control affects the upper portion of the picture while the 

size control affects the overall size especially the lower portion 

of the picture. Adjust both controls simultaneously until the test 

pattern is symmetrical and fills the entire screen vertically. 

Readjust the vertical hold control if necessary. 

CAUTION: 

The vertical linearity control is on the top chassis plate, there-

fore, severe shock may result from contact. If an isolation trans-

former is unavailable, use an insulated screwdriver for the 

adjustment to reduce shock hazards. The adjustment can be made 

from either the top or bottom of the chassis. 

Fringe-Suburban-Local Switch ( Figure 2): 

The three position switch selects the proper operational character-

istics of the receiver for the signal strength area in which located. 

The position of the switch i governed by the signal strength 

available. 

In the Fringe position the A.G.C. voltage is reduced to a bare 

minimum and the sync stabilizer adjust control affects the sync 

clipping level to reduce noise affects. 

In the Suburban position full A.G.C. is applied and the sync 

stabilizer adjust control functions as in the fringe position. 

In the Local position full A.G.C. is applied and the sync 

stabilizer adjust control is disabled. 

Sync Stabilizer Adjust Control ( R-61): 

The control varies the operational characteristics of the sync 

clipper stage to obtain the optimum operation point for the least 

effect of noise interrupting synchronization. The control should 

be adjusted for a steady picture. 

Ion Trap Magnet ( Figure 3): 

The position of the ion trap magnet MUST be over the grid 

of the picture tube (second cylinder from the base identified by 

a flared forward lip). If the adjustment is necessary, loosen the 

wing nut and rotate until the position which gives maximum illumi-

nation is found. Adjust the screw for maximum illumination. Re-

peat the above two steps. Rotate and slide magnet until the best 

focus position is found. Tighten wing nut. Adjustment should 

be made with brightness and picture controls set for normal 

viewing. 

H6rizontal Size Control ( Figure 2): 

The horizontal size control should be adjusted until the picture 

fills the entire screen horizontally. A clockwise rotation will 

decrease size. To some extent the vertical size control setting 

may be affected by a major horizontal size adjustment. 

Horizontal Hold Control (L-30): 

The horizontal hold control is located on the rear flange of the 

chassis and should be adjusted in the following manner. 

Set the picture control to its normal operating position. Turn 

the thumb screw clockwise until it reaches its stop. Turn two 

complete turns counter- clockwise. The thumb screw is a vernier 

adjustment and will then be in the center of its range. 

Turn the iron core with a small screwdriver or adjusting tool 

until the picture is steady (no horizontal movement). Set the core 

to the middle of its range. 

After the iron core has been properly adjusted the thumb screw 

should then be used as a vernier adjustment to control synchro-

nization when necessary. 

Centering Magnet (Figure 3): 

The centering magnet should be rotated and the control adjusted 

until the picture is properly framed keeping in mind that the effect 

of the control is governed by the position of rotation. If the con-

trol is above or below the neck of the picture tube, the picture 

will be moved up or down. To the left or right of the neck of the 

picture tube, the picture will be moved either to the left or right. 

Deflection Yoke (Figure 3): 

The correct position for the deflection yoke is as far forward 

on the neck of the picture tube as the shape of the tube will allow. 

Tube shadow or a tilted raster may result from an incorrectly 

positioned yoke. If a positioning adjustment is necessary, loosen 

the yoke wing nut located at the top of the picture tube assembly 
(fig 2). 

Horizontal Linearity Magnet - 17" only ( Fig. 3A): 

The horizontal linearity magnet affects the linearity of the 

right side of the picture only. The magnet pulls or stretches the 

right side and has a greater effect closer to the picture tube. 

Anti-Pin Cushion Magnet - 21" only (Figure 3B): 

Adjust centering until an edge of the raster is visible. Loosen 

the positioning screws and slide the magnet backward or forward 

until the edge of the raster is vertically straight. If keystoning is 

noticed adjust magnets in vertical plane. 
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CHASSIS 17T1B, 21T1A, 21T2A 

SERVICE DATA REMOVABLE SAFETY GLASS 

TELEVISION FREQUENCY RANGES 

(All figures represent megacycles) 

Channel 
Channel 

Frequencies 

Picture Carrier 
Frequency 

Sound Carrier Receiver RF 
Frequency Oscillator Frequency 

Low Band 
2   54-60   55.25  59.75   
3 60-66  61.25  65.75  
4 66-72 67 25  71.75  
5  76-82 77 25 81 75  

6  82-88   83.25 87.75_ 

High Band 
7  174-180 175.25   179.75   
8  180-186 181.25   185.75 
9   186-192  187.25  191 75 

10 192 198 193.25 197 75  
11   198-204  199.25 203 75 
12   204-210 205.25 209 75  
13  210-216  211.25  215.75  

COIL DC RESISTANCE CHART 

82 
 88 

94 
104 
110 

202 
208 

214 
220 
226 
232 
238 

The DC resistance readings shown in the chart below have been taken with a ohmmeter directly across the coil being mea-

sured. The coils not listed in the chart have a DC resistance reading of less than one ohm. A tolerance of ± 5% is per-

missible. 

COILS RESISTANCE IN OHMS 

L9 
L17 
L20 
L22 
L23 
L24 

L25 
L27 
L28 
L29 
L30 

L3I 
L32 
L33 
T3 pri. 

2 
1.5 
1.5 
2.2 
2 
2 

2 
8 
8 
1.5 
80 

2.3 
72 
8.5 
4.7 

COILS RESISTANCE IN OHMS 

T4 pri. 
T5 pri. 

sec. 
T6 pri. 

sec. 
T7A 

T8 258Q6 plate 
25BQ6 plate 
25 BOG plate 
25BO6 plate 

term 7 to term 8 
term 7 to term 10 

T9 pri. 

to 1X2A plate 
to term 4 

to term 3 
to term 1 

170 
960 
160 
1100 

6.6 
68 
12.5 
Il 0 

.25.5 

2.6 
5.4 
7 

R.M.A. WIRE COLOR CODE 

Listed below is o R.M.A. wire color code chart to aid 

in circuit tracing. 

Wire Color Where used 

Black 

Brown 

B- or Ground leads 

Filament leads 

Red B+ leads 

Orange Screen leads 

Yellow 

Green 

Cathode leads 

Grid or Control leads 

Blue Plate leads 

Violet Not used 

Gray A.C. leads 

White Bias leads 

To clean the inside of the safety glass or the face of the picture 

tube, simply follow the procedure below. 

I. Remove the three ( 3) phillips head screws in the safety glass 

holder directly above the escutcheon. 

2. Remove the safety glass holder. 

3. Carefully remove the safety glass by pulling out and down 

from the bottom. 

DRIVE PULLEY 
/ASSEMBLY 

TUNING SHAFT -

ASSEMBLY ON OFF VOLUME 
SHAFT 

TENSION 

SPRINGS'N., 

4 

IDLER PULLEY 
ASSEMBLY 

SET 
SCREWS 

\ TUNER PULLEY 
BUSHING ASSEMBLY 

DWG. NO. 2400-1 

Figure 4 Dial Stringing. 

DIAL CORD REPLACEMENT 

DIAL CORD STRINGING: If dial.cord replacement is necessary 

turn the tuning shaft counter-clockwise. Two separate dial cords 

are used and can be restrung separately. 

Idler Pulley Stringing: Follow the diagram and start by attaching 

the dial cord to the tension spring, route to idler pulley and make 

21/2 clockwise turns around pulley. Route under tuning shaft to 

small drive pulley, make 21/2 clockwise turns around pulley and 

connect to tension spring. 

Tuner Pulley Stringing: Follow the diagram and start by attaching 

the dial cord to the tension spring shown at the extreme right on 

the tuner pulley. Route the cord through the opening in the pulley 

and make a 1/2 counter-clockwise tern around the pulley and route 

to the large drive pulley. Make 21/2 counter-clockwise turns around 

the pulley and route under the tuning shaft. Make 5V2 counter-

clockwise turns around the tuning shaft in front of the washer. 

Make one counter-clockwise turn around lug on washer and continue 

in the counter-clockwise direction and make 11/2 turns around the 

tuning shaft behind the washer. Route to the tuner pulley and 

make one complete turn before routing through the opening and 

then attach to the tension spring. Add second tension spring as 

shown. 

MECHANICAL TRACKING: If for any reason the stop washers 

do not correspond to the stop position of the tuner, loosen the 

set screws on the tuner pulley and bushing assembly and reposition. 

Turn the tuning shaft to the extreme counter-clockwise position 

(stop washers in position shown in diagram) and tuner shaft also 

to the extreme counter-clockwise position. Retighten set screws. 

GENERAL DESCRIPTION 

VHF Tuner: 

The Tuner is composed of a separate sub-chassis consisting of 

a 6BK7 (twin triode) cascode RF Amplifier and a 12AT7 tube ( twin 

triode) for the oscillator and converter. Separate high and low band 

coils and trimmers are used with an automatic switching device to 

change bands. The tuner selects and amplifies the stations signal 

and converts it to the carrier IF frequency of 26.75 MC for video 

and 22.25 MC for sound which in turn is then fed to the IF amplifiers 

for further amplification. 

John J. Rider 



Video IF Amplifier: 

The Video IF Amplifiers are mounted on a separate sub-chassis 

along with a crystal video detector and the A.G.C. network. The 

IF amplifier section consists of three (3) staggered tuned stages 

with an over coupled output IF transformer using 6CB6 (pentode) 

tubes with self resonant core tuned coils. Since the receiver is 

of the intercarrier type both the video and sound IF frequencies 

are amplified simultaneously and then detected by a Raytheon 

CK-706 crystal. The signal is then coupled to the video amplifier 

and the first grid of the sync clipper. The A.G.C. network of R-59 

and C-78 develops a negative bias voltage proportional to the 

average composite video signal. 

Video Amplifier: 

The Video Amplifier section consists of a 6tH6V (pentode) 

tube with a degenerative picture (or contrast) control ( R-33) to vary 

the signal to the cathode of the picture tube. The audio signal is 

also amplified in this stage and then separated by a 4.5 MC trap 

(L-29). This trap also serves to separate or keep the audio from 

appearing in the picture. 

Sound Section: 

The Sound Section consists of a 6AU6 (pentode) 4.5 MC audio 

IF amplifier, 6AL5 (twin diode) ratio detector, 6AV6 (triode) audio 

amplifier and a 25L6 (beam power amplifier) output tube. Due to 

the hetrodyne action between the video and sound IF frequencies 

at the video detector a 4.5 MC signal is obtained containing the 

audio information. After the video detector the audio information 

is amplified by the video amplifier, separated from the video by the 

trap ( L-29), amplified, detected and further amplified before being 

coupled to the speaker. 

Sync Clipper: 

The Sync Clipper stage utilizes a 6BE6 (heptode) tube which 

functions as a sync separator and noise clipper. The signal from 

the output of the video amplifier is coupled to pin 7 through R-34 

and C-77. With the positive going signal at pin 7 and the low 

plate voltage sync separation is accomplished. When noise bursts 

are present the negative going signal from the video detector, 

coupled through R-58 to pin 1, cuts the tube off and eliminates 

false sync information in the output. A sync stabilizer adjust con-

trol ( R-61) is provided to adjust the cut-off or clipping level by 

varying the bias voltage to pin number 1. A three position F-S-L 

switch is also provided to change the operational characteristics 

of the receiver for various signal level areas. The switch discon-

nects the control (R-61) from the circuit and applies a fixed bias 

voltage orly in the "local" position. In the "fringe" position che 

A.G.C. source is connected to 240 volt B plus through 10 megohms 

of resistance ( R-56, R-60). No bias voltage to the RF and IF tubes 

is utilized in this position allowing maximum amplification. In 

the "suburban" and "local" positions, full A.G.C. is applied. 

sync pulses are separated from the video signal without the noise 

effects and then coupled to the vertical blocking oscillator cathode 

and horizontal A.F.C. 

ANT 
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Dwg. No. 2387-10 

6BE6 
SYNC 
CLIPPER 

6AL5 
A F C. 

Vertical Deflection: 

The Vertical Deflection section consists of a 12SN7 (twin 

triode) tube, one-half being used as a blocking oscillator and the 

other half as an output amplifier. The signal from the plate of the 

sync clipper is coupled through R-67 and C-8I to the cathode of 

the blocking oscillator. The vertical hold control (R-69) in the 

grid circuit varies the oscillator operating frequency, thus providing 

adjustment for synchronization. The vertical size control (R-73) 

varies the amplitude of the pulse to the grid of the amplifier and 

controls the amount of vertical deflection. The vertical linearity 

control ( R-75) varies the cathode resistance, thus adjusting the 

operating characteristics of the amplifier to provide the proper 

wave shape to obtain a linear picture vertically. The network of 

C-84, C-85 and R-70, R-71 is designed to eliminate vertical retrace 

lines at high brightness levels. 

AFC Discriminator: 

The Automatic Frequency Control section utilizes a 6AL5 (twin 

diode) tube which functions as a discriminator. The horizontal 

syle pulses from the output of the sync clipper are coupled to the 

AFC tube through capacitor C-79. At the same time two feed back 

voltages of opposite polarity are intergrated and applied to the 

plates of the AFC tube. The two feed back voltages are obtained 

from a separate winding (terminals 7 and 10) of the H V deflection 

transformer and are of the same frequency as the horizontal multi-

6SN7 
H. MULT. 

258Q6 
HORIZ 
AMP 

6AH6V 
VIDEO 
AMP 

6AV6 
AUDIO 
AMP 

25L6 
AUDIO 
OUTPUT 

I2SN7 

VERT 
OSC 

VERT 
OUTPUT 

p. 

1 

6AX4   
DAMPER 1 

SPEAKER 

_J 

C. R.T. 

— - 1 

vibrator. Any phase shift between the horizontal sync pulses and 

the horizontal multivibrator signal will cause one diode section to 

conduct more than that of the other. This will result in a DC bias 

voltage applied to the grid of the multivibrator and change the 

operating frequency. The output of the AFC discriminator thus 

synchronizes the horizontal multivibrator to the incoming horizontal 

sync Pulse. 

Horizontal Multivibrator: 

The Horizontal Multivibrator uses a 6SN7 ( twin triode) tube and 

is of the conventional cathode coupled type. The core tuned 

parallel resonant circuit (L-30 and C-97) is used as a hold adjust-

ment to stabilize the frequency of oscillation. Because of the 

wide pull- in range of the automatic frequency control tube a fine 
hold control is not necessary. The output signal of the multivi-

brator is coupled to the horizontal pulse amplifier through capacitor 

C-106. Capacitor C-107 is a negative peaking device to aid in 

cutting off the pulse amplifier tube at the proper time. 

IX2A 
HIGH 

VOLTAGE 

Horizontal Pulse Amplifier: 

The Horizontal Pulse Amplifier utilizes a 25BQ6 (beam pentode) 

tube to develop the necessary power for the fly back pulse and the 

horizontal winding of the deflection yoke. 
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CIRCUIT DESCRIPTION 

Damper: 

The Damper tube (6AX4-diode) performs three functions: aids 

in horizontal scanning, suppresses oscillations which occur over 

part of the horizontal scanning cycle and gives an increase in 

plate supply voltage for the vertical blocking oscillator, vertical 

output amplifier and first anode of the picture tube. 

Hi-Voltage Supply: 

The High Voltage ( second anode) is obtained from the auto-

transformer type primary winding of the H V deflection transformer 

(T-8). When the plate current of the H pulse amplifier tube is cut 

off, the field built up in the primary winding collapses and induces 

a high voltage surge which Is rectified by the 1X2A tube, filtered 

SERVICE HINT 
V.H.F. Tuner: 

Before looking into the tuner for a particular trouble, first make 

the following observations. Since the receiver is of the inter-

carrier type both the sound and video information are amplified 

simultaneously by the tuner, IF and video amplifiers. Therefore, 

if the sound section is functioning normally it can be assumed 

that there are no defects in the tuner, IF or video amplifiers. If 

the receiver is "dead" (no sound or picture - raster normal) first 

determine whether a signal is being transmitted and then check the 

antenna, lead-in and connections to the receiver. Next, rotate the 

contrast or picture control completely to the left (counter-clockwise) 

and observe the face of the picture tube. Advance he control tc 

the extreme clockwise position and again observe the face of the 

picture tube. If no " snow" appears check the video amplifier, 

detector and second and third IF amplifiers. If, however, an in-

crease of " snow" appears check the first IF amplifier before 

looking into the tuner. 

The tuner can easily be serviced by removing the three hex-

head nuts on top and the one on the bottom which holds bottom 

cover in place. Removing the bottom cover makes all the tuner 

components within easy reach and all parts can be serviced. When 

working inside the tuner do not move any component a great dis-

tance as a change in the distributed capacity may result and offset 

the alignment. When replacing components be sure to obtain the 

same lead length and replace them in the sanie position. 

A majority of tuner troubles are often open and high resistance 

ground or coil solder connections, defective trimmers or coils and 

defective switch contacts. 

Open or high resistance connections can easily be repaired by 

placing a hot soldering iron at the solder connection. 

Defective switch contacts may cause an intermittent cond;tion 

or the loss of one or both bands. Contact replacement is easily 

accomplished by removing the two switch plate tension springs, 

the hex-head bolt and the switch plate bracket. Lift up the switch 

plate assembly and remove the switch contact holder and replace 

contacts . 

by the capacity of the aquadag coating of the picture tube and 

applied to the second anode. The 1X2A is a conventional half-

wave high voltage rectifier and obtains its filament power from a 

separate secondary winding of the II V deflection transformer. 

Low Voltage Supply: 

The 13 plus voltage for the receiver is obtained from the voltage 

doubler arrangement of two selenium rectifiers and filter capacitors 

C-90 and C-91. The majority of the receivers tubes obtain its 

filament power from the filament transformer ( T-9), however, three 

tubes are connected in series with resistor R-101 and placed across 

the 115 volt AC line. A safety interlock is provided to reduce 

shock hazards and a resistor type fuse is connected in series to 

protect the receiver in case of overloading. 

A. G. C. 

The A.G.C. is a negative bias voltage proportional to the 

average composite video signal, developed by the network of R-59 

and C-78 and applied to the R F and first and second IF amplifiers. 

The magnitude of the .A.G.C. voltage will vary according to the 

strength of the signal being received. However, it will closely cor-

respond to the detector output voltage ( across R-27). As a fast and 

simple check to determine whether the A.G.C. voltage is normal, 

measure both the A.G.C. and detector output voltage. Under normal 

operating conditions these two voltages will be approximately the 

same. 

Sync Stability: 

For optimum sync stability the following points should be con-

sidered. A three position F-S-L switch and a sync stabilizer adjust 

control are provided along with the two hold controls. The position 

of the switch is governed by the strength of the signal being re-

ceived and the control should be adjusted for a steady picture. 

The position of the switch and the adjustment of the control are 

important for good sync stability (control will not function in 

"local" switch position). 

For good horizontal sync stability both the horizontal hold 

thumb screw and coil core should be set to the center of their 

respective ranges. ( Center position before going out of sync in 

either direction). 

For good vertical sync stability the vertical hold control can 

be adjusted to reduce the effect of noise that may interrupt syn-

chronization in reception areas where noise conditions exist. 

Rotate the vertical hold control until the picture is moving upward 

and just locks into place. At this control setting, the noise will 

have the least tendency to interrupt vertical synchronization. 

Vertical Distribution: 

A fast and simple method to check the vertical distribution of 

a TV picture, without a test pattern, rotate the vertical hold con-

trol until the picture is moving slowly downward. Observe the 

black horizontal bar. If Cie vertical size and linearity controls 

are properly adjusted, the bar will not change in thickness as it 

moves from top to bottom. 

TROUBLE-SHOOTING 

Trouble Probable Location 

No Raster 

No Sound 
1. Defective tubes 11-13-16. 

2. Defective selenium rectifier. 

3. Defective resistors R52-82-101. 

4. Defective capacitors C70-72-74-90-

91. 

5. Defective transformer T9 or choke 

L32. 

6. Defective safety interlock or on-off 

switch. 

No Raster 
Sound Normal 

1. Insufficient or no high voltage, 

(refer to "No F-li gh Volta5c" ac,ciutt). 

2. Defective picture tube. 

3. Second anode lead disconnected. 

4. Ion trap magnet misadjusted. 

5. Defective C.R.T. socket. 

No High 
Voltage 

I. Defective tubes 15-16-17-18. 

2. Defective transformer T8, yoke T7 

or coil L30-31. 

3. Defective capacitor C105-106-107-

108-110-111-112. 

4. Defective resistor R92-96-97-98-

99-100. 

No Picture 
No Sound 
Raster Normal 

1. Defective antenna or lead-in. 

2. Defective tuner tube 1-2. 

3. Defective tuner (refer to page 12). 

4. Defective tubes 3-4-5-6. 

5. Improper voltages or resistances at 

sockets of tubes 3-4-5-6. 

6. Improper alignment. 

7. Defective crystal detector. 

8. UHF power plug not in place. 

No Sound 
Picture Normal 

1. Defective tubes 8-9-10-11. 

2. Improper voltages or resistances 

at socket of tube 8-9-10-11. 

3. Defective speaker or leads broken 

or not in place. 

4. Defective transformer T3-4 or coil 

L29. 

5. Improper sound alignment. 

© John F. Rider 
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WAVE FORM ANALYSIS 

Trouble Probable Location 

No Sync 1. Defective tube 12. 

2. Improper voltages or resistances at 

socket of tube 12. 

3. Defective F-S-L switch or in wrong 

position. 

4. Sync stabilizer adjust control 

misadjusted. 

Insufficient or no 1. Defective tube 13. 

Vertical Sweep 2. Defective transformer T5-6 or yoke 

T7. 

3. Defective capacitor C70-85-86-87. 

4. Defective resistor R68-73-74-75-76-77. 

Picture Cannot be 1. Defective picture tube. 

Centered 2. Defective centering magnet. 

3. Defective ion trap magnet. 

Poor Focus 1. Improper adjustment .of Ion trap. 

2. Defective picture tube. 

Poor Horizontal 1. Improper adjustment of linearity 

Linearity magnet ( 17") or anti-pin cushion 

magnets (21"). 

2. Defective tube 16-17. 

3. Defective capacitor C105-106-111. 

4. Defective transformer T8 or coil L31. 

Snow or Poor 1. Insufficient signal input. 

Picture 2. Defective antenna or lead-in. 

3. Improper alignment of CI- A- B. 

4. Weak tubes 1-2-3-4-5. 

5. Improper video IF alignment. 

Lack of Contrast 1. Defective tube 6. 

2. Defective crystal detector. 

3. Improper video IF alignment. 

Washed Out or 1. F-S-L switch in wrong position. 

Picture Smear 2. Defective crystal detector. 

3. Gassy tube 1-3-4. 

4. Improper video IF alignment. 

The drawings on this page illustrate the wave forms at various 

positions within the receiver. The wave forms are not theoretical 

but exact copies of that shown by an oscilloscope and were taken 

under normal operating conditions, with a transmitted signal and 

the picture in sync at all times. 

When checking the wave forms, connect the ground lead from 

VERTICAL PULSE 

Pin 5 of Tube 12. 

Plate of Sync Clipper 

25 volts Peak-to-Peak 

r.r( 
VERTICAL PULSE 

Pin 4 of Tube 13 

Grid of V. Output 

95 volts Peak- to-Peak 

HCRIZONTAL PULSE 

Pin 7 of Tube 14 

Plate of A.F.C. Discr. 

6 volts Pe ak-to-Peak 

the oscilloscope to the top chassis plate and the hot lead to the 

position indicated. The wave shapes may vary somewhat depending 

on the strength of the signal, the picture information being trans-

mitted and the adjustments of the various controls. 

Under each wave form is the schematic reference, position 

taken at, peak- to-peak voltage and the type of wave form indicated 

(Vertical - 60 cycles and Horizontal - 15,750 cycles). 

HORIZCNTAL PULSE 

Pin 5 of Tube 12. 

Plate of Sync Clipper 

25 volts Peak-to- Peak 

HORIZCNTAL PULSE 

Pin 1 or 5 of Tube 14 

Cathode of A.F.C. Discr. 

15 volts Peak- to- Peak 

HORIZONTAL PULSE 

Pin 5 of Tube 15 

Plate of li. Mult. 

35 volts Peak-to-Peak 

VERTICAL PULSE 

Pin 3 of Tube 13 

Cathode of V. Blocking Ose. 

125 volts Peak- to-Peak 

N 
HORIZONTAL PULSE 

Pin 2 of Tube 14 

Plate of A.F.C. Discr. 

4 volts Peak- to- Peak 

HORIZONTAL PULSE 

Pin 5 of Tube 16 

Grid of H. Pulse Amp. 

100 volts Peak- to-Peak 3
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Figure 7. Bottom Chassis View. 

PRE-ALIGNMENT PRECAUTIONS 

1. If sweep generator does not have a balanced output, connect 3. Connect signal generator through a 1000 mmf capacitor. 

a 150 ohm resistor in series with the ground lead and 150 ohms 

minus the internal resistance of the generator in series with 4. Set F-S-L switch to " Fringe" position. 
the hot lead. 

2. Connect a 1000 minf capacitor across scope terminals and a 

10K ohm resistor in series with hot scope lead as close to test band channel 13. 
point as possible. 
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TUNER ALIGNMENT 

V-video 
S- sound 

I. Preset trimmer screws C11-14-18-22-28-31- to dimensions shown on page 145. 

2. Preset coil cores L3-5-7-8-10-11 in the following manner: 

(a) In low band position, turn tuner to top of stroke (cores furthest out of coil). 

(b) Switch will be in low band position. 

(c) Adjust coil cores 1.6 inch from core to end of coil form (use core aligning tool if available). 

LOW BAND RF TRACKING Turn Tuner to channel 6. 

NOTE: Low Band must be aligned before high band. 

No. 
Step 

Signal 
Generator 
Freq. (mc.) 

Sweep 
Generator 

Freq. ( mc.) 

Signal 
Input 
Point 

Output 
Point 

Remarks Adjust 

Ref. No. Part No. Description Ref. No. Part No. Description 

CI 

C2A-B 
C3 
C4 

Response C5 
C6 
C7 

V-83.25 

S -87.75 
Channel 6 

An 

Terminals 

Test Point 

(terminal 6) 
Adjust for maximum 

response 
• C-2B 

V-83.25 

S-87.75 
Channel 6 

Antenna 

Terminals 

Test Point 

(terminal 6) 
Adjust for maximum 

response 

C-18 

C-22 

3 

V-77.25 

S-81.75 

V-67.25 

S-71.75 

V-61.25 

S-65.75 

V-55.25 

S-59.75 

Channel 5 

Channel 4 

Channel 3 

Channel 2 

Antenna 

Terminals 

Test Point 

(terminal 6) 

See sketch on 

schematic 

Adjust tuner until re-

sponse curve appears 

on scope. 

Adjust trimmers for 

compromise which 

will give the best 

overall response 

across band. 

C- I8 

C-22 

HIGH BAND RF TRACKING Turn Tuner to channel 13. 

V-211.25 

S-215.75 
Channel 13 

Antenna 

Terminals 

Test Point 

(terminal 6) 
Adjust for maximum 

response 
C- 2A 

2 
V-211.25 

S-215.75 
Channel 13 

Antenna 

Terminals 

Te st Point 

(terminal 6) 
Adjust for maximum 

response 

C-11 

C-14 

3 

V-205.25 

S-209.75 

V-199.25 

S-203.75 

V-193.25 

S-197.75 

V-187.25 

S-191.75 

V-181.25 

5-185.75 

V-175.25 

S-179.75 

Channel 12 

Channel 11 

Channel 10 

Channel 9 

Channel 8 

Channel 7 

Antenna 

Terminals 

Test Point 

(terminal 6) 

See sketch on 

schematic 

Adjust tuner until re-

sponse curve appears 

on scope. 

Adjust trimmers for 

compromise which 

will give the best 

overall response 

across band. 

C-11 

C-14 

LOW B AND OSCILLA TOR TRACKIN Turn Tuner to channel 6. 

1 83.25 Channel 6 
Antenna 

Terminals 

Scope at junc-

tion of L25, 

R27, C58 

Adjust until marker is 

50% down on low 

frequency slope 
C-31 

SO 
0500 

LOW r0. 

2 
67.25 

55.25 

Channel 4 

Channel 2 

Antenna 

Terminals 

Scope at junc-

tion of L25, 

R27, C58 

Marker should be 

50% down on low 

frequency slope 

50% 
voc0 

LiS MO 

HIGH BAND OSCILLATOR TRACKING Turn Tuner to channe 13. 

211.25 Channel 13 
Antenna 

Terminal s 

Scope at junc-

tion of L25, 

R27, C58 

Adjust until marker is 

50% down on low 

frequency slope 

C-28 
50 

lveto 

LOW FICO. 

2 
193.25 

175.25 

Channel 10 

Channel 7 

Antenna 

Terminals 

Scope at Junc-

tion of L25, 

R27, C58 

Marker should be 

50% down on low 

frequency slope 

M% 
vas 

C8 
C9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C35 

R1 

R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 

8G-11892 

8E-17142 
8G-13962 
8G-20880 
8G-20878 
8G-12495-8 
8G-16045 
8G-20878 
8G-13201 
8G-20850 
20 1-15 142 
8G-13017 
8G-13201 
201-15142 
8G-19314 
8G-20878 
8G-13201 
201-15142 
8G-12495-1 
8G-13201 
8G-12495-8 
201-15142 
8G-13201 
8G-I2495-2 
8G-13201 
8G-19568 
8G-11891 
201-15142 
8G-15224 
8G-20879 
201-15142 
8G-20878 
8G-12495-8 

9B1-29 

9BI-62 
9BI-74 
9E11-38 
9BI-13 
9B1-78 
9B1-27 
9B1-74 
9B1-66 

V.H.F. TUNER 

Capacitors 
22 mmf, 500 volt, ceramic, 
(included with Ti) 

5-20 mmf. dual trimmer 
5000 mfd, 500 vplt, ceramic 
6 mmf. feed thru 
1000 mmf. feed thru 
1.5 mmf. 500 volt, ceramic 
220 mmf, 500 volt, ceramic 
1000 mmf. feed thru 
1000 mmf. 500 volt, ceramic 
1000 mmf. feed thru 
.5-10 mmf, trimmer 
15 mmf, 500 volt, ceramic 
1000 mmf, 500 volt, ceramic 
.5-10 mmf, trimmer 
4 mmf, 500 volt ceramic 
1000 mmf, feed thru 
1000 mmf, 500 volt, ceramic 
.5-10 mmf, trimmer 
.68 mmf, 500 volt, ceramic 
1000 mmf, 500 volt, ceramic 
1.5 mmf, 500 volt, ceramic 
.5-10 mint trimmer 
1000 mmf, 500 volt, ceramic 
1.0 mmf, 500 volt, ceramic 
1000 mmf, 500 volt, ceramic 
2.5 mmf, 500 volt, ceramic 
51 mmf, 500 volt, ceramic 
.5-10 mmf, trimmer 
7 mmf, 500 volt, ceramic 
6 mmf, feed thru 
.5-10 mmf, trimmer 
1000 mmf, feed thru 
1.5 mrnf, 500 volt, ceramic 

Resistors 

470K ohm, 1/2 watt, 20% (incl 
with Ti) 

1000 ohm, 1/2 watt, 10% 
10K ohm, 1/2 watt, 10% 
10 ohm, 1/2 watt, 10% 
1000 ohm, 1/2  watt, 20% 
22K ohm, 1/4 watt, 10% 
220K ohm, 1/2  watt, 20% 
10K ohm, 1/2 watt, 10% 
2200 ohm, 1/2 watt, lOn 

Chokes, Transformers and Coils 

T1 ( Incl. 201-21192 Antenna transformer assembly 
T1A,T1B,C1, 
C2A,C2B,C3 
and R1) 

TIA 13E-20767 

T1B 13E-21189 

Li 13M-20781 
L2 13M-20780 
L3 13E-17140 
L4 16A-20777 
L5 13E-12046 
L6 16A-17128 
L7 13E-17140 
L8 13E-12046 
L9 201-15608 
LIO 13E-17140 
L11 I3D-12155 

H.B. Antenna transformer ( incl. 
with Ti) 

L.B. Antenna transformer ( incl. 
with Ti) 

Cascode plate-to-cathode coil 
Cascode cathode-to-grid coil 
H.S. R.F. primary coil 
Filament choke 
L.B. R.F. primary coil 
R.F. choke 
H.B. R.F. secondary coil 
L.B. R.F. secondary coil 
R.F. choke 
H.B. oscillator coil 
L.B. oscillator coil 

Miscellaneous 
200-20772 
201-20766 
200-20779 
2D-20893 
200-18824 
200-21193 
200-20881 
201-20769 

49A-20763 
5M-18807 
2M-16276 
43A2-5444 
51A-15713 
51A-17162 
51A-21200 
51A-15715 
51A-17161 
2C-21099-1 
2C-18805-1 
49A-18799 
2M-18800 
2M-21278 
2M-19150 
2B-19323 
2B-20864 
2J-16310 
5F-16311 

Ti shield assembly 
Coil alignment strip 
Switch lever assembly 
Switch lever bracket 
Rear cam 
Shaft and front cam 
Bottom cover 
Capacitor plate assembly 
(included C5-8-16-30-32) 

Hair-pin spring ( for trimmer) 
Treadle bar 
Core mounting clip 
Hex nut, 2-56x3/16" 
Iron core (white) for L-10 
Iron core (brown) for L3-7 
Iron core (pink) for L-11 
Iron core (blue) for L-5 
Iron core ( orange) for L-8 
Front end plate 
Rear end plate 
Link spring 
Front link 
Rear link 
Flat spring 
Tube shield ( 12AT7) 
Tube shield ( 6BK7) 
Sliding switch contact 
Switch contact holder 

MAIN CHASSIS 

Capacitors 
C34 8G-15224 7 mmf, 500 volt, ceramic 
C36 8G-13962 5000 mmf, 500 volt, ceramic 
C37 8G-11789 10 mmf, 500 volt, ceramic 
C38 8F3-8 100 mmf, 500 volt, mica 
C39-40 8G-I3201 1000 mmf, 500 volt, ceramic 
C41 8G-19731 47 mmf, 500 volt, ceramic 

(included with L-16) 
C42 8G-19522 2000 mmf, 500 volt, ceramic 
C43-44 8G-13201 1000 mmf, 500 volt ceramic 
C45 8G-21105 680 mmf, 500 volt, ceramic 
C46 8G-11732 470 mmf, 500 volt, ceramic 

(included with L-19) 
C47 8G-19731 47 mmf, 500 volt, ceramic 

(included with L-19) 
C48 8G-13962 5000 mmf, 500 volt, ceramic 
C49 8G-13201 1000 mmf, 500 volt, ceramic 
C50 8G-13962 5000 mmf, 500 volt, ceramic 
C51 8G-12166 5 mmf, 500 volt, ceramic 

(included with T-2) 
C52 8G-12166 5 mrnf, 500 volt, ceramic 
C56-57 8G-13962 5000 mmf, 500 volt, ceramic 
C58 8J-16085 . 1 mfd, 200 volt, molded 

C59 8J-16083 
C60 8G-12166 
C61 8G-13909 
C62 8G-13962 
C63 8G-12198 
C64 8J-20634 
C65 8J-20582 
C66 8F3-I22 
C67 8G-21207 
C68 8J-20582 
C69 8G-13962 
C70A-B-C-D 8C-20808 

C71 8J-16084 
C72A-B-C 8C-20954 

C73 8J-20594 
C74 8J-21505 
C77 8J-20590 
C78 8J-16082 
C79 8F3-113 

.1 mfd, 400 volt, molded 
5 mmf, 500 volt, ceramic 
22 mmf, 500 volt, ceramic 
5000 mmf, 500 volt, ceramic 
47 mmf, 500 volt, ceramic 
.0022 mfd, 400 volt, molded 
.01 mfd, 200 volt, molded 
560 mmf, 500 volt, mica 
5000 mmf, 500 volt, ceramic 
.01 mfd, 200 volt, molded 
5000 mmf, 500 volt, ceramic 
10 mfd, 75 volt-100 mfd, 300 
volt-100 mfd, 25 volt- I0 
300 volt filter lytic 

.01 mfd, 400 volt, molded 
10 mfd, 15 volt- 10 mfd, 300 
volt-10 mfd, 300 volt filter 
lytic 

.015 mfd, 400 volt, molded 

.47 mfd, 400 volt, molded 

.0022 mfd, 400 volt, molded 

.22 mfd, 200 volt, molded 
100 mmf, 500 volt, mica 
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CHASSIS 17T1B 21T1A 21T2A 

Wei. No. Part No. Description Ref. No. Part No. Description Part No, Description 

C80 8J-16083 
C81 8J-20592 
C-82 8J-16086 
C83-84 8J-16096 
C85 8J-16081 
C86 8J-16084 
C87 8J-21505 
C88 8J-16097 
C89 8J-16083 
C90 8C-20709 
C91 8C-20684 
C95 8F3-123 
C96 8F3-117 
C97 8J-20613 
C98 8G-13962 
C99 8J-16096 
C100 8J-16082 
C101 8F3-123 
C102-103 8F3-117 
C104 8F3-119 
C105 8F3-122 
C106 8J-16084 
C107 8G-12198 
C108 8J-16081 
C109 8G-12198 

C110 8J-16082 
C111 8C-21274 
C112 8G-21440 

R13 9131-13 
R14 9B1-73 
R15 9B2-79 
R16-17 9B1-82 
R18 9B1-46 
R19 9131-13 
R20 9B1-82 
R21 9B1-4e 
R22 9B1-13 
R23 9131-74 

R24 9131-49 
R25 9B1-13 
R26 9131-78 
R27 9B1-71 
R31 9B1-94 
R32 9B2-79 
R33 10B-21476 
R34 9B1-71 
R35 9B4-71 
R36 9B1-76 
R37 10B-17275 
R38 9131-90 
R39 9131-62 
R40 9111-86 
R41 *31-51 
R42 9134-73 
R43 9B1-46 
R44 9131-78 
R45 9B1-110 
R46 9E31-78 
R47 9B1-90 
R48 9131-94 
R49 9132-51 
R50 9C12-1103 
R51 0111-62 
R52 9M-20736 
R53 10A-21484 
R56 913-110 
R57 9E31-98 
R58 9131-82 
R59 9B1-98 
R60 9131-110 
R61 10B-20558 

.1 mfg, 400 volt molded 

.0047 mfd, 400 volt, molded 

.022 mfd, 200 volt, molded 

.047 mfd, 200 volt, molded 

.047 mfd, 400 volt, molded 

.01 rad, 400 volt, molded 

.47 mfd, 400 volt, molded 

.01 mfd, 600 volt, molded 

.1 mfd, 400 volt, molded 
100 mfd, 150 volt, lytic 
100 infd, 150 volt, lytic 
680 mmf, 300 volt, mica 
220 mmf, 500 volt, mica 
3900 mmf, 600 volt, ceramic 
5000 mmf, 500 volt, ceramic 
.047 mfd, 200 volt, molded 
.22 mfd, 200 volt, molded 
680 mmf, 300 volt, mica 
220 mmf, 500 volt, mica 
330 mmf, 500 volt, mica 
560 mmf, 500 volt, mica 
.01 mfd, 400 volt, molded 
47 mmf, 500 volt, ceramic 
.047 mfd, 400 volt, molded 
47 mmf, 500 volt, ceramic 
(included with T-7) 

.22 mfd, 200 volt, molded 
50 mfd, 300 volts, lytic 
470 mmf, 1000 volt, ceramic 

Resistors 

1000 ohm, watt, 20% 
8200 ohm, 1/2 watt, 10% 
27K ohm, 1 watt, 10% 
47K ohm, 1/2 watt, 10% 
47 ohm, 1/2 watt, 10% 
1000 ohm, 1/2 watt, 20% 
47K ohm, 1/2 watt, 10% 
47 ohm, 1/2 watt, 10% 
1000 ohm, 1/2 watt, 20% 
10K ohm, 'h watt, 10% 
(included with L-19) 

82 ohm, 1/2 watt, 10% 
1000 ohm, 1h watt, 20% 
22K ohm, 1/2 watt, 10% 
5600 ohm, 1/2 watt, 10% 
470K ohm, 1/2 watt, 10% 
27K ohm, 1 watt, 10% 
Picture control-2500 ohm 
5600 ohm, 1/2 watt, 10% 
5600 ohm, 2 watt, 10% 
15K ohm, 1/2 watt, 10% 
Brightness control- 100K 
220K ohm, V2 watt, 10% 
1000 ohm, 1/2 watt, 10% 
100K ohm, 1/2 watt, 10% 
120 ohm, 1/2 watt, 10% 
8200 ohm, 2 watt, 10% 
47 ohm, 'A watt, 10% 
22K ohm, 1/2 watt, 10% 
10 megohm, 1/2 watt, 10% 
22K ohm, 1/2 watt, 10% 
220K ohm, 1/2 watt, 10% 
470K ohm, 1/2 watt, 10% 
120 ohm, 1 watt, 10% 
2200 ohm, 5 watt, 10% 
1000 ohm, ½ watt, 10% 
1500 ohm, 10 watt, 10% - Power 
On-off volume control - 1 meg. 
10 megohms, 1/2 watt, 10% 
1 megohm, 1/2 watt, 10% 
47K ohm, 1/2 watt, 10% 
1 inegohm, 4 watt, 10% 
10 megohms, 'h watt, 10% 
Sync adjust control - 500K 

R62 
R63 
R64 
R65 
R66 
R67 
R68 
R69 
R70 
R71 
R72 
R73 
R74 
R75 
R76 
R77 
R78 
R79-80 

R81 
R82 
R83 
R85 
R86 
R87 
R88 
R89 
R90 
R91 
R92 
R93 
R94 
R95 
R96 
R97 
R98 
R99 
R100 
R101 
R105 

-9131-81T 
9B1-94 
9B2-79 
9131-75 
9B1-90 
9B1-82 
9B1-73 
10E3-20558 
9B1-68 
9B1-65 
9131-75 
10B-19220 
9131-90 
10B-21052 
9B1-98 
9B1-90 
9/31-88 
9B1-62 

9B1-94 
46M-20681 
9131-92 
9131-88 
9B1-102 
9B1-96 
9B1-102 
9131-88 
9131-83 
9B1-96 
9132-71 
9B1-61 
9B1-97 
9B1-88 
9B1-86 
9B1-50 
9B1-94 
9134-73 
9C1-1067 
9M-21715 
9C1-1072 

33K ohm, 1/2 watt, 10% 
470K ohm, 1/2 watt, 10% 
27K ohm, 1 watt, 10% 
12K ohm, 1/2 watt, 10% 
220K ohm, 1/2 watt, 10% 
47K ohm, 1/2 watt, 10% 
8200 ohm, 1/2 watt, 10% 
V. Hold control - SOOK 
3300 ohm, 1/2 watt, 10% 
1800 ohm, 1/2 watt, 10% 
12K ohm, 1/2 watt, 10% 
V. Size control - 750K 
220K ohm, 'A watt, 10% 
V. Linearity control - 4000 
1 megohm, 1/2 watt, 10% 
220K ohm, 1/2 watt, 10% 
150K ohm, 1/2 watt, 10% 
1000 ohm, 1/2 watt, 10% 
(included with T-7) 

470K ohms, 1/2 watt, 10% 
Fusible resistor, 5.6 ohm, 1 amp. 
330K ohm, 1/2 watt, 10% 
150K ohm, 1/2 watt, 10% 
2.2 megohm, Y2 watt, 10% 
680K ohm, 1/2 watt, 10% 
2.2 megohm, 1/2 watt, 10% 
150K ohm, 1/2 watt, 10% 
56K ohm, 1/2 watt, 10% 
680K ohm, 1/2 watt, 10% 
5600 ohm, 1 watt, 10% 
820 ohm, 1/2 watt, 10% 
820K ohm, 1/2 watt, 10% 
150K ohm, 1/2 watt, 10% 
100K ohm, 1/2 watt, 10% 
100 ohm, 1/2 watt; 10% 
470K ohm, 1/2 watt, 10% 
8200 ohm, 2 watt, 10% 
2.2 ohm, 1/2 watt, 10% 
175 ohm, 20 watt, 10%-Filament 
5.6 ohm, 1/2 watt, 10% 

Chokes, Transformers and Coils 

T2 ( incl. C51, 13B-21167 
L24 8r. CK-706) 

T3 (alternate) 13M-19643 
T3 13M-21644 
T4 12C-21215 
T5 12M-18241-3 
T6 12C-20761-1 
**T7A-B(incl. 201,21130 
R79-80 &. C109) 

*T7A-B(incl. 201-21514 
R79-80 8r. CI09) 

T8 201-21025 
T9 12D-21160 
L13 16A-21656 
L14 201-15608 
L15 201-20782 
L16(incl. C41) 201-21111 
L17 16A-18676 
L18 16A-17937 
L19 (incl. 201-21494 
1223, C-46-47) 

L20 16A-18676 
L21 16A-17937 
L22-23 201-15608 
L24 201-15608 
L25 201-20265 
L26 16A-17937 
L27-28 16A-20970 
L29 201-21398 
L30 201-20291 
L31 201-15608 
L32 16A-21214 
L33 16A-21391 

Output I.F. transformer 

Ratio detector transformer 
Ratio detector transformer 
Audio output transformer 
Vertical oscillator transformer 
Vertical output transformer 
Deflection yoke assembly 

Deflection yoke assembly 

H.V. Deflection transformer 
Filament transformer 
R.F. choke 
R.F. choke 
1st I.F. coil assembly 
2nd I.F. coil assembly 
Bt choke 
Filament choke 
3rd I.F. coil assembly 

Bt choke 
Filament choke 
Choke coil 
Choke coil (incl. with T-2) 
Choke Coil 
Filament choke 
Peaking coil ( 270 uhy) 
Video trap coil 
H. Hold coil 
Choke coil 
Filter choke ( 2.6 H) 
Peaking coil (305 uhy) 

Miscellaneous 

2M-19378 
32T8-19377 
25A-13005 
7B-13050 
49A-15857 
43D-17860 
51A-17966 
2D-21118 
200-21362 
52C-14443 
49A-11324 
2D-21421 
200-21409 
49A-18851 
200-21242 
2D-21231 
29M-21234 
29M-21235 
29M-21236 
29E-21513 
29A-15939 
200-21410 
2D-21420 
5M-21418 
43D-21392 
47A-2 1419 
46A-10793 
25M-18177 

15C-16007 
15B-10440 
15B-20860 
19B-11920 
19A-21244 
2H-17588 
2M-17589 
15B-21186 
46M-20681 
7M-20751 
7M-20752 
19A-19446 
2D-11490 
21J-20097 
20B-21506 
201-20248 

15C-18735 
5M-18733 
62D-18734 
41M-20092 
9C1-1067 
2B-20646 
2B-20549 
49A-19389 
23M-16744 
50A-20783 
16M-19906 
16M-20697 

Flat screw spring (L-30) 
Thumb screw (L-30) 
Mounting grommet (L-30) 
Antenna terminal board 
141/2 " wire shield 
Coil fastener (L-19) 
Iran core (L-19) 
Tuner shaft support bracket 
Tuner pulley and bushing assem. 
Set screw (6-3210/4") 
Tension Spring 
Idler pulley bracket 
Idler pulley assembly 
Hair pin spring (2 used) 
Tuning shaft assembly 
Tuning shaft support bracket 
Front stop washer 
Center stop washer (3 used) 
Rear stop washer 
Spring washer 
Flat washer 
Drive pulley assembly 
Drive pulley bracket 
Pointer indicator 
Ring for above 
Pilot light assembly 
Pilot light bulb (T-47) 
Red rubber knob 

7'-pin tube socket 
8-pin tube socket 
6AX4 tube .Socket 
UHF tuner Pocket 
UHF tuner plug 
Tube stield 
Tube shield base 
Lytic mounting plate (C-90) 
Fusible resistor 
Fuse mounting board 
Fuse terminal board 
A.c. receptacle 
Condenser mounting clip (C-111) 
Selenium rectifier 
F-S-L switch 
1X2A socket assembly (including 
the five (5) items below) 

1X2A tube socket 
Standoff insulator 
H.V. ring 
Tube positioner 
2.2 ohm resistor (R-100) 
H.V. shield can 
H.V. shield can cover 
Ring (3 used) 
Yoke wing nut 
Felt pad tube protector 
Ion Trap magnet 
Centering magnet 

' 17-INCH MISCELLANEOUS 

2M-20695 
I4C-19133 
38A-21096 
2C-20876 
2C-20877 
25M-20703 
213-21464 
2M-20705 
2D-18542 
3M-20689 
1513-17278-7 
16M-21526 
51A-19322 
49A-21691 
49A-19707 

C.R.T. outer coat contact 
H. V. Cable assembly 
Anode retainer 
R.H. tube holding plate 
L.H. tube holding plate 
Rubber pad (4 used) , 
Deflection yoke mounting brace 
Tube strap 
Tube strap bracket 
Support rod 
C.R.T. socket and cable 
Linearity magnet 
Iron core (L-30) 
Spring (large) 
Spring (small) 

* 21- INCH MISCELLANEOUS 

2M-21559 
41M-21584 
14C-20824 
38A-21515 
2C-21490 
2C-21491 
213-21466 
200-20109 
200-20976 
25M-19382 
3M-21497 
15B-17278-8 
51A-21426 
16M-21499 

C.R.T. Outer coat contact 
H. Size extension shaft 
H. V. Cable assembly 
Anode retainer 
R.H. tube holding plate 
L.H. tube holding plate 
Deflection yoke mounting brace 
Tube strap 
Tube strap 
Rubber pad (4 used) 
Support rod 
C.R.T. socket and cable 
Iron core (L-30) 
Anti-pin-cushiong magnet 

(Model 2D- 2322A Only) 
211-21279-3 UHF Tuner 
32F10-16304 Mounting screws (4 used) 
43A-21280 Tinnerman twin clip (2 used) 
4C-21281 Drive gear 
42A4-1827 Drive gear screw 
200-22543 Switch arm and link assembly 
20A-21414 Band switch 

CABINET PARTS 

24D-21564 
24D-21566 
24D-21565 
24D-21567 
24D-21653 
25M-21482A-10 1 
25M-21579A-101 
25M-21579A-106 
25M-21579A-103 
30M-20725 
30M-21485 
2D-21569A-103 
2D-21257A-76 

2D-21257A-107 
2D-21257A-56 
32D6-21460 
5C-21255 

32D6-21585 
18A-212 16 
18A-21433 

18A-21442 

513-21423A-103 
5B-21423A-76 

5B-21423-92 
5B-21423A-56 
5B-21422A-103 
5B-21422A-76 

5B-21422-92 
5B-21422A-56 
5B-21393-29 
200-21438 
200-21578 
201-20237-2 
5B-18382-36 

Cabinet (2D-2312A) 
Cabinet (2D-2321A, 2D-2322A) 
Cabinet (2D-2314A) 
Cabinet (2D-2315A) 
Cabinet (2D-1325A) 
Mask (2D-2312A) 
Mask (2D-2321A, 2D-2322A) 
Mask (2D-2314A, 2D-1325A) 
Mask (2D-1315A) 
17-inch Safety glass 
21-inch Safety glass 
Safety glass holder.(2D-2312A) 
Safety glass holder (2D-2321A 
2D-1315A, 2D-2322A) 

Safety glass holder (2D-2314A) 
Safety glass holder (2D-1325A) 
Safety glass holder screws 
Escutcheon 

Escutcheon screws 
5" PM Speaker (2D-2312A) 
6" PM Speaker (2D-2321A, 
2D-2314A, 2D-2322A) 

10" PM Speaker (2D-1315A, 
2D-1325A) 

Volume knob (2D-2312A) 
Volume knob (2D-2321A, 
2D-1315A, 2D-2322A) 

Volume knob (2D-2314A) 
Volume knob (2D-1325A) 
Tuning knob (2D-2312A) 
Tuning knob (2D-2321A, 
2D-1315A, 2D-2322A) 

Tuning knob (2D-2314A) 
Tuning knob (2D-1315A) 
Star knob 
17-Inch C abinet back assembly 
21-Inch Cabinet back assembly 
T. V. Built-in antenne 
Antenne knob 

** NOTE: 17-inch Receivers Only. 
* NOTE: 21- inch Receivers Only. 

©John Y. Rider 
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UHF Information: refer to the Model 3DX-6000 UHF service information 
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Figure 9. Tube Layout. 
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SUPPLEMENT " B" 

(Changes from "A" Listing) 

TUBES 
12B117 ( 13) Replaces 12SN7GT Vert. Blocking Ose, and Output Tube 

V HF TUNER 

Ref. No. R9, 9B1-66 Changed to 9B1-50, 100 ohm, 1/2 watt, 10% 

Ref. No. R10, added is 9B1-66, 2200 ohm, 1/2 watt, 10% 

Omit Ref. No. 9, Part 201-15608 R.F. Choke 
MAIN CHASSIS PARTS LIST 

Ref. No. C98 Changed from 8G-13962 to 8J-20582, .01 mfd., 200 volt, molded 

Ref. No. C113 added: 8G-19505 1000 mmf, 500 volts, ceramic 

Ref. No. R64 Changed from 9B2 to 9C12-1115, 22K ohm, 5 watt, 10% 

Ref. No. R77 Changed from 9B1-90 to 9B1-86, 100K ohm, 1/2 watt, 10% 

Ref. No. R100 Changed from 9C1-1067 to 9C1-1070, 3.9 ohm, 1/2 watt, 10% 

Parts No. 

15C-16007 
1513-10440 
1513-21968 
158-20860 
1913-11920 
19A-21244 
211-17588 
2M-17580 
158-21186 
46M-20681 
7M-20751 
7M-20752 
19A-19446 
2D-11490 
21J-20097 
208-21506 
201-21910 

15C-18735 
5M-18733 
621)-18734 
41M-20092 
9C1- 1070 
2B-20646 

MISCELLANEOUS PARTS 

Description Part No. 

7-pin tube socket 
8-pin tube socket 
9-pin tube socket 
6AX4 tube socket 
UHF tuner socket 
UHF tuner plug 
Tube shield 
Tube shield base 
Lytic mounting plate ( C-90) 
Fusible resistor 
Fuse mounting board 
Fuse terminal board 
A.C. receptacle 
Condenser mounting clip(C-111) 
Selenium rectifier 
F-S-L switch 
1XZA socket assembly (including 
the five ( 5) items below) 
1X2A tube socket 
Standoff insulator 
II.V. ring 
Tube positioner 
3.9 ohm resistor ( R-100) 
H.V. shield can 

213-20549 
49A-19389 
23M-16744 
50A-20783 
16M-19906 
16M-20697 
2M-19378 
32T8-19377 
25A-13005 
7B-13050 
49A-15857 
43D-17860 
51A-17966 
200-21242 
200-21880 
200-21893 
3C-21896 
32F8-3919 
25E-21948 
5M-21418 
43D-21392 
47A-21419 
46A-10793 
25M-18177 

Description 

11.V. shield can cover 
Ring ( 3 used) 
Yoke wing nut 
Felt pad tube protector 
Ion Trap magnet 
Centering magnet 
Flat screw spring ( L-30) 
Thumb screw ( L-30) 
Mounting grommet (L-30) 
Antenna terminal board 
141/2" wire shield 
Coil fastener ( L-19) 
Iron core ( L-19) 
Tuning shaft assembly 
Drive assembly 
Support bracket assembly 
Spacer 
Spacer Screw 
Rubber channel 
Pointer indicator 
Ring for above 
Pilot light assembly 
Pilot light bulb ( T-47) 
Red rubber knob 

111NG NO 2387-1 

COIL DC RESISTANCE CHART 

File DC resistance readings shown in the chart below have been taken with a ohmmeter directly across the coil being mea-

sured. The coils not listed in the chart have a DC resistance reading of less than one ohm. A tolerance of ± 5% is permis-

sible. 
RESISTANCE IN OHMS COILS 

L17 

L20 

L22 

L23 

L24 

L25 

L27 

L28 

L29 

L30 

L31 

L32 

L33 

L34 

T3 pri. 

REMOVABLE SAFETY GLASS 

RESISTANCE IN OHMS 

To clean the inside of the safety glass or the face of the 

picture tube, simply folrow the procedure below. 

1. Remove the three (3) phillips head screws in the safety 

glass holder directly above the escutcheon. 

2. Remove the safety glass holder. 

3. Carefully remove the safety glass by pulling out and 

down from the bottom. 

CAUTION 
Before the chassis can be removed from the cabinet, 
the escutcheon, on-off-volume and tuning knobs must 
be removed. Pull knobs straight out and remove the 
two outside escutcheon screws • and escutcheon. 

DIAL CORD REPLACEMENT 

DIAL CORD STRINGING: Two separate dial cords are 
used and can be restrung separately if replacement is 
necessary. 

POINTER PULLEY STRINGING: Follow the above dia-
gram ( front view) and start by attaching the dial cord to 
the tension spring, route to pointer pulley and make 21/2 
clockwise turns around pulley. Route under tuning shaft 
to small pulley of driven pulley assembly, make 2 clock-
wise turns around pulley and connect to other end of ten-
sion spring. Tension spring must be in location shown when 
tuning shaft is rotated to extreme clockwise position. 

MECHANICAL TRACKING: If for any reason the stop 
washers do not correspond to the stop position of the tuner, 
loosen the two(2) drive pulley allen head set screws and 
reposition. Turn both the tuning shaft and tuner shaft to the 
extreme counter- clockwise position. Turn tuning shaft only 
1/6 turn clockwise. Tighten alien head set screws. 

POINTER POSITIONING: If when a station is properly 
tuned in and the pointer is off calibration, reposition the 
pointers as follows. 

1. Remove the on-off volume and tuning knobs. (pull 
straight out) 

2. Remove two outside escutcheon screws and es-
cutcheon 

3. Remove pointer indicator and reposition. 

1.5 

1.5 

2.2 

2 

2 

2 

COILS 

T3 pri. 

T4 pri. 

T5 pri. 

sec. 

T6 pri. 

sec. 

8 T7A 

8 

1.5 T8 2511(26 plate to 

80 2513Q6 plate to 

2.3 2513(26 plate to 

72 25 13(26 plate to 

8.5 term 7 to term 8 

2.3 term 7 to term 10 

4.7 T9 pri. 

STOP MASHERS 

TUNING SHAFT 
ASSY. 

DRIVER 
PULLEY ASSY 

1X2A plate 

terni 4 

term 3 

term 1 

e-tClee* TUNING SHAFT BRACKET 

DRIVE LLEY 

TEN ION SPRINGS 

FRONT VIEW 

BACK VIEW 

4.7 

170 

960 

160 

1100 

6.6 

68 

12.5 

180 

9.5 

17.5 

25.5 

2.6 

5.4 

7 

DRIVEN PULLEY ANT 

DRIVE PULLET 

POINTER PULLET 

DRIVE PULLEY STRINGING: Drive pulley restringing re-
quires removal of the mátinting plate assembly. To remove • 
the mounting plate assembly follow the simple instructions 
below. 

1. Remove two ( 2) star knobs 

2. Remove two ( 2) pilot light shields and pilot light 
bulbs. 

3. Loosen two ( 2) drive pulley alien head set screws. 

4. Remove three ( 3) spaces screws 

5. Pulley assembly straight out. 

To restring the drive pulley turn the tuning shaft completely 
counter- clockwise. Follow the above diagram ( back view) 
and start by attaching the dial cord to the tension spring 
shown at the extreme left on the drive pulley. Route the 
cord through the opening in the pulley and make a 1/2 
counter-clockwise turn around the pulley and route under 
the timing shaft. Make 5 1/2 counter-clockwise turn around 
tuning shaft between mounting plate and lugged washer. 
Then make one counter- clockwise turn around lug on washer 
and continue in the counter- clockwise direction and make 
1 1/2 turn around the tuning shaft between the lugged wash-
er. Route to the large driven pulley and make 1 1/2 turn 
around the pulley and route to the drive pulley. Make 2 
complete counter- clockwise turns around the pulley and 
route through the opening and attach to the tension spring. 
Add second tension spring as shown. 

Replace mounting plate assembly and follow directions for 
mechanical tracking. 
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MODEL 2D-2312A, Ch. 17T1B 

ANTENNA 
TERMINAL 

ANTENNA 0  C35 C6 1 5 
TRANSFOFIMER 1.5 

RI 
470K 

TIA 

TIB 

C3 
5000 

PILOT LIGHT NOTE 
PLOT LIGHT ASSEMBLIES NOT 
INCORPORATED IN 1711 OR 712 
CHASSIS 11111, CHASSIS 31AS ONE 
COMPLETE ASSEMBLY AND 1771B 
HAS TWO ASSEMBLIES RITE, ONE 
PLOT LIGHT BULB 

+3 NOTE PART NO. r3M 19663 

AN ALTERNATE RATIC DETECTOR 
TRANSFORMER MAY BE USED 
TERMINAL I IS CONNECTED TO 
PIN 2 Of 61,06 TUBE, TERMINAL 2 
TO PIN 6 OF 6AU6 TUBE, TERMINAI. 
3 TO PIN 7 OF GALS TUBE, TERM-
INAL • TO PIN 5 OF GALS TUBE, 
TERMINAL 6 TO RESISTOR R43 
AND CAPACITOR C66 MILL THEN 
BE SEO ry, 

•  

1'032 
276 
I W 

+240V 

058 
47 K 

0 
6BK7 

IR F AMPLIFIER I 

120+ 235 v 

11 10.1 
C72C 

300V 

R57 
Imeg 

859 

• A G C 
SOURCE 

C78 

1 2214 

•••• 
nit 

1056 

LOCAL - SUBURBAN-
FRING( SWITCH 

ICHA•1 

R60 
10.104 

i  

, DJUSTJ  
R6I  

e++2 40V 

O 

L6 

L27 
R36 
15K 

270phy 

1034 
5600 

reIc T ARE I 

677 
0022 w1 

-----11  

I SYNC STABILIZER I 

NOTE: VOLTAGE MEASURED WITH 
206 METER CORRECT ONLY WITH 
NO SIGNAL INPUT, NORMAL OPERATION AND 
LINE VOLTAGE 115 VOLTS AC. 

CAPACITOR VALUES SHOWN IN 
•MMFD. UNLESS OTHERWISE 
MARKED 

RESISTOR WATTAGE SHOWN IN 
1/2  WATT UNLESS OTHERWISE 
MARKED 

GROUNO SYMBOL ("I") , DENOTES 
TOP CHASSIS PAN IV/ DENOTES 
SiOE FLANGE 

R62 

33K 

6AL5 

"- C80 
Awr 

. R35 
5600 
211 

R5 
1000 

659 

685 
.047 ml 

L28 

 'OGG \--. 4. 240v 
lOoWn 

+450v 
BOOST. 

+153V 

R37 
10011 

!BRIGHTNESS] 

064 
27K 

5 
I211 

• 155V 

129 

SEE NOTE 
147 
PILOT 
LIGHT 

632 
1000 

UHF. POWER 
- SOCKET FI PLUG 

CENTERING LINEARITY 
ION TRAP MAGNET MAGNET 

o 
a•   

MAGNET 

C€34, 
PICTURE 
TUBE 

o 
6AU6 

OV DEE EC ION 
TCHIE 

11 GN 
VOLTAGE 

V OSCILLATOR C84 
R70 TRANSFORMER r 047.1 
3300 

YELLOW 

U MOLD 

'AUDIO IF MARI 

R72 
I2K 

MUM 
2415V 

 05c1 I2SeGT IV. OUTPUT I 

C70C 
100.E 

067 COl C82 25+ 

220« 

47K 022.1 R66 
021,0+ 

C96 
220 R9I 

660K 

/ 130 V 

075 
1000- 4000 

111313 

E76 
I Tel 

+430V 
BOOST. 

I T CONNECTION FOR 
637 U IT F OPERATION 
lO 

6CB6 
SOCKET' 
PLUG 

FIST 1 F I 
BLUE r 
OU 

.49y , 

RAT* DETECTOR TRANSFORMER 
T- -  - - — 

I VOLUME I 

OLLIE tr 

V. OUTPUT 
TRANSFORMER 

L L Ow 

OWE 

NOTE PLUG NOT USED 
WHEN UHF TUNER IS 
INCORPORATED 

6CB6 
LI6 I2ND I F.  

'GREEN eue r - 

641 
• 7 

688 

6AL5 
I AUDIO DE1 I 

0 
6AV6  
I AUDIO AMP 

vrwrecat. WINDING 
OF DEFLECTION YOKE 

671 
.01m1 

047 
2206 

IA FC DISCR.I 

C101 
6110 

 II  

+240 

R89 
150E 

R86 
22 
PHI 

R88 
2 2 mg, 

:Ó07 II G.  

092 
5600 

698 
5000 

R90 
56 

6100 
I 225w 

1H HoLDI 

111/ 

9v 

+ 240 V 

6103 

330 

C104 

0 
6SN7GT 

FU .001 

Ret93 ?ó 

CiOk 894 
220 

C107 
47 

6106 

1  
CIOS 
360 

HORIZONTAL 
WINDING OF 
DEFLECTION 
TORE 

2513Q6ST 
IR wuLsc iMP.1 

R97 -7 V 
100 

Roe 

- 

— C108 

8200 
1199 

ZVI 

•240v 

RED 

J 

T L31 
C1E9 
47 

c .10 +1%111 
• 50.1 
300V  

cm 

6AX4GT 
frIA141 -1 

••50E 
BOOS' 
SOUR, E 

I . C112 

I 470 

O 

REO 

ON 0100 
2.2 
•NIL. 

IX2A 
JR V. RECT. I 

suEl 

ho 

ol V. DEFLECTION 
TRANSFORMER 

SH.FLIMO 

LI9 _ 

LI90 

RED 

647 
47 

(GREEN 

o 

25L6GT 
AUDIO OUTPUT I 

OV 

C89 
.1 RA 

o 

6CB6  
3RE1 I FI 

1,00 - R26 
226 

AUDIO OUTPUT 
TRANSFORMER 

BLUE 

"OUTPUT L F 
'TRANSFORMER 

6 M 

GREEN 

CRYSTAL 
DETECTOR 

CK - 706 

L23  

+ 155V 

YELLOW, 

SPEAKER 

050 +240V 
2200 
SW SOURCE 

+240 V 

125 V 
DC 

115 

+153V 
SOURCE 

P et: 

SELENIUM 
RECTIFIENT 

Km  I  

082 

eel& 

COI 

L24 

L32 

 ,or00-0-0 
I.C74 1500 

R52 2.6H 

I 47. low _1100.1 

RESISTOR 
POWER 300+ 

250V 
100.1 
1501 

COI 

-11+  
10081 
100, 

25LSGT 251066T 12411767 

R101 

175 
2011 

FILAMENT 
RESISTOR 

H 

2 7 

62 VAC 

GREEN . V 
FILAMENT 

TRANSFORMER 

GREEN 

237y:. 

BLACK 

16 ' 2 VAC 

BLACK o E o  

ON-OFF SWITCH 
ION VOL. CONT. 

AC. INPUT 
115 VOLTS 
NO CYCLES, 

O  

SAFETY 
1NT ER- LOCK 

Owg. No. 2387-B 
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ANTENNA 
TERMINAL 

ANTENNA 
TOWISF011eIJI 

RI 
47011 

Tià 

C3 
'coo 

13 NOTE: AN ALTERNATE RATIO 
DETECTOR TRANSFORMER MAY IC 
USED - PART NO 1361-19443 

TEINAINAL I IS CONNECTED TO red 
2 ce, &sue MOE TERMINAL 2 TO 
PIN K or SAWS l'USE, TERMINAL 3 
TO PIN 7 Of SALO TUNE TERM-
INAL • TO FIN 5 OF SALO TUBE. 
TERMINAL 4 TO RESISTOR R43 
AN CAPACITOR CM WILL ERIN 

•20 /40. 

C6 
C35 I 5 L  
Ls 

o 
6BK7 

R F ANPIFLOI 

1200 

R32 

+540y 

C57 6AH6V 
s000 VIDEO AMP V 

F---

C72C 

R57 
I Amos 

LS , 

1159 

C78 
Tzar.' 

"I" 

•  ACC 
SOURCE 

;.R56 
A IONi 

18.6..<4 

LOCAL- SUBURBAN-
FRINGE SWITCH 

I SYNC STAIRLIZER  

NOTE: VOLTAGE MEASURED WITH 

20K r%/V METER CORRECT ONLY WITH NO 
SIGNAL INPUT. NORMAL OPERATION ANO LINE 
VOLTAGE 115 VOLTS A C. 

CAPACITOR VALUES SHOWN IN 

',4WD UNLESS OTHERWISE 
MARKED. 

RESISTOR WATTAGE SHOWN IN 
1/2  WATT UNLESS OTHERWISE 

MARKED. 

GROUND SYMBOL I + 1, DEMOTES 

TOP CHASSIS PAN. ( O 1 DENOTES 

SIDE FLANGE. 

L6 RS 000 

din 

1 1000 

C19 = 
.48 

C2I 

e  R36 

eKoKKK,,,w. 
L27 ,sK 

E Igee, 

R33 
" 00 I 1134 

SIE0' 

1P,c LIRE 1 

gOr272 e 

 4++ 240 V 

IMF& zzoo 

C26 
DO 

IC24 
o 1.0 

12AT7  
ico.te &se  

•450V 
ROOST. 

+155V 

men w.ss 

L28 

  001)0+240 ,0 
270+4 

1.10 

ea 

R37 
100K 

39v 6BE6 

062 1165 

334 ne 

147 

PILOT 
LIGHT 

OV DEFLECTION 
YOKE 

teg r .SW7m1 

4240V Fze2.+4:— 

095 C96 
seo aao 

6AL5 

IAFC o,sc2,1 

0,1 

 It  

n. 

•24 0 

>R88 
52 2... 

• 

R89 
ISOK 

1191 
868K 

892 
5400 
14, 

9V 
H. wuLt 1 

C102 
220 

U H.P. POWER 
SOCKET 41 PLUG 

L 

L 13 D 

!AUDIO I. F. AMP,' 

MOP 
VOLTAGE 

C.85 
5111. 047.1 

V OSCILLATOR 
TRANSINPRICR I 047p 

C82 
022.0 

CLIO 

072 
I2K 

245 V 

12SP17GT 

R94 
02011 

C107 
47 

C.106 

IV. OUTPUT 

HORIZONTAL 
PIINDING Of 
DEFLECTION 
YOKE 

P toropecI101 FOR 
CS? U TI F. OPERATION 

K1 

6CB6 
11ST I. F.1 

100 

RIS 
27K 
IM OV 

:CIO '7 ( 

SOCKET 

R74 
220K 

1175 

1003-4000 

Cara 

R17 
•7K 
Y.M. +. A • C. 

4450V 
ROOST. 

25B126GT 
IV. PUIIPE ARAI 

RO? - 21V 

100 

GLUE 

Nine PLUO NOS uste 
WREN UHF TUNE,. IS 
INCINIFORATED. 

L16 

'GREEN 
I--r-

47 

0 
6C136 
2ND I. PA 

SLUE 

L19 

L198 

-- RED 

G47 
•7 

(OWE 

6CB6  
L3Ltv_Lil 

140V+. 1126 
22x 

elzy 

OUTPUT I F. CRYSTAL 
AAAAAA °NEER DETECTOR 

K 

CK-701E 

123  

155V 

C51 

L 4 

C52 

RATIO DETECTOR TRANSFORMER 

(152 V 

22k 
044 

eo 
C67 
s000 

aLu, I.Wer 

V. OUTPUT 
TRANSPORNER 

LLOTV • 

OWE 

C108 
9e. I 047+1 

2w = 

BLUE 

® 
6AL5 
AUDIO DIT I 

24 * F012:1 A 
- rsv 

N 

4400V 
8005T. 

ED 
'2"" 6AX4GT 

RCD 

F20  cea0 

22811 L3 
e 

+450V 
8005T 
SOURTF 

240V 

Il 

I1.11470 

O 

6AV6 

VERTICAL WINDING 
Of DEFLECTION YOKE 

01514 
VOLTAGE 
SOURCE 

R100 

C71 
,01•At 

RED 

IX2A  
PI V RECTA 

jo. SIZEI 

1. 

14 V. DEFLECTION 
TRANSFORMER 

SIMELDED---- I 

25L6GT 
'AUDIO OUTPUT I 

OV 

125 V 
0.C. 

115 

(:) 
AUDIO OUTPUT 
AAAAAA ORMER 

SLUE,  

Rso 
moo 
SW 

•1115V 
SOURCE 

+240 V 

1102 

MAWR 

R101 

YELLOW., 
--0 

SLACK 

EC N 

+24ov 
SOURCE 

132 

ooners---- 2 G. 
C74 rgg + C708 

.47,0 I 

RESISTOR 
POWER 300. 
IOW _I100 

CI 

P e e+ 

SELENIUM 
RECTIFIERS 

P 

250V 

C91 

100411 
150, 

251.8GT 251104GT 12SN7GT 

ITS 
20W 

FILAMENT 
RESISTOR 

7 2 
\ 12 V0£ 37 VI; 4 T 12 vAC 

a 
FILAMENT 

TRANSFORMER 

GRC 

BLACK 

ON-OFF SWITCH 
ION VOL. CONY I 

125 

1127 
sex, 

125 V 

D.C. 

C =  lAnC VOLTS INPUT 
eo CYCLES 

SAFETY 
INTER- LOCK 

IDwg No 2394-6 

3
0
V
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MODELS 2D-1315B, -1325B, -2312B, -2314B, -2321B, -2322B 

!ANTENNA 
TERMINAL 

ANTENNA C) 639 
TIWISFORNER LS 

r-

RI 
4704 

TI 

T3 NOTE AN ALTERNATE RAPO 
DETECTOR TRANSFORMER MAY RE 
USED - PART NO 31,19643 

TERMINAL I IS CONNECTED TO PIN 
5 OF ANUS TUIBE. TERMINAL 2 TO 
PIN 6 OF ARUN TINE , TERMINAL 3 
TO PIN 7 OF SAES TUBE, TERM-
INAL • TO PIN 5 OF SACS TUBE 
TERMINAL S TO RESISTOR R•3 
AND CAPACITOR CBS WILL THEN 
DE BOO HAI 

•  

L.S-F 

• 240s, 

66 

o 
6131(7 

in F AMPLIFIER I 

G9 
63 IOGIO 

'OK 

C0 

058 

-  A GC 
SOURCE 

R56 

660 

6AH6V 

C 72C 

'fîâ'y 

- 

R57 
IwAl 

RBI 

1 A 152u ST I 

I SYNC STABILIZER  

TROUBLE SHOOTING 

No High Voltage 

1. Defective tubes 15-16-17-18 

2. Defective transformer T8, yoke T7 

or coil L30-31-34 

3. Defective capacitor C105-106-107-

108-110-111-112-113. 

4. Defective resistor R92-96-97-98-
99-100 

2V 

663 
470K 

662 

ST« 

CRI 

I c79 R66 067 • ER 

•2•I v 

L27 
270,14 

L33 
303 41.1 

R35 
3500 
2W 

, 

613E6  
IS•NC CLIPPER! 

664 
2011 

1 
R65 

V. 

2ROT 

9 

T47 

PILOT 
LIGHT 

1 
G23 

17'000 

•.55, 1;e:A 

A 24)v 

695 C96 
660 220 

dol 
$40 

240v 

II— 

OV 

53+ 
-4 

R91 
6805 

RIO 

2200 

CENTERING 
ION TRAP MAGNET 

  MAGNET 

1 I 

UHF i  00rPLUG " 

CUSHION 
AN„...Té.:7, I  0 

6AU6 
5 
CSO IAL- 47175 I F AMP  

47 ,.... 

PICTURE IC , „ OV 

liii. TUBE 
, be,•40 

* CBI OV DE7,L E..r.j, 02 3V 

1 L29e_ec62.1 

R41 ." 

12 5KV TRAP 8000 i  MO 
•240 V ...,.. INOE0 

M GM - , 
VOLTAGE 673 

7SOK 

ÓV'w• FS I in 

ROLO I 

470K 
R83 

V oscoLLAToK 684 
TRANSFORMER I 047.1 

YELLOW 

669 GREEN 
SCO• 

Ce2 
002 Hl 

R72 
12K 

45V 

12BH7 
110 OUTPUT 

F N. FOR NOTE: PLUG NOT USED 
c37 u 11 F DPERATON NHEN UHF TUNER IS 
IS INCORPORATED. 

6CB6 
rsTer F I _____ _ 

i--r 

641 
V 

_E-- 140V 

RIS 
276 
tvi OV 

675 

ow • 4000 

=IN 

Rie 
47 C40 

1000 

RATIO DETECTOR TRANSFORMER 

R▪ 77 
CO K 

6700 cs 101.4 

BLUE 

v OUTPUT 
TRANSFORMER 

676 

Li '4 

D 

04300 

ROOST RCA 

6CB6 
12ND 1 P.1 

LI9 

Fag 1 -Ui 
LIB 1.21  

000  'Sor'  
L20  

(.106   

4 IDFCrw?(' to 
75V 

6AV6 

  * 430V -ROOST 

- (e) 
6AL5 
AUD.0  

VERTICAL WINDING 
OF DEFLECTION YOKE 

C7I 
01.A 

•240 V 

Re5 
150+ 

R86 t. .1.C98 

" Re? 
2".2e 

668 
a 

689 
.30« 

¡AMOK 

G 00 

I.22., 

LAO 

noLO 1 

R92 
5600 
Ow 

:41? 
• 200V. 

C103 

220 + 

530 

 1 
C104 

6SN7GT 
Atfl 

•93 
520 

Ci02 
220 

R95 

CIEJ 

3106 

rod 

R94 

ROOF 

T UT' 

15) 
25BQ6GT 
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CIRCUIT D:SCRIPTION 

UHF TUNER SERVICE MANUAL 

MODEL NO. 3D6000 

CAN BE USED WITH MODELS 

2D- 1091A, 2D- 1095A, 2D- 1191A, 2D- 1195A, 2D- 1224A, 2D- 1225A, 2D- 1228A, 
2D- 1315A, 2D- 1325A, 2D-2043A, 2D- 2047B, 2D-2049A, 2D-2052A, 2D-2052B, 
2D-2052C, 2D-2052D, 2D-2052E, 2D-2149A, 2D-2152A, 2D-2215A, 2D- 2219A, 
2D- 2223A, 2D-2312A, 2D- 2312A, 2D-2314A, 2D-2321A, 2D- 2322A, 2D-2322B. 

• 

ANTENNA 
CONNECTI 

U. H. F. 
TUNER 

DRIVE 
GEARS 

I F. CABLE 

V hi F 
TUNER 

2370C 

GENERAL DESCRIPTICN 

The UHF Tuner is a single conversion, continuous 
tuning device which mechanically mounts directly 
over the VHF tuner in the receiver. The tuner is coupled 
to the VHF tuner by drive gears which thus provides 
tuning of both UHF and VHF by the same tuning knob. 
The tuner obtains its filament and plate supply voltages 
from the TV chassis and a switch is provided to select 
the desired tuner for operation. Signal points and fila-
ment leads are not switched. 

Two variations of UHF tuners may be encountered. 
Only minor differences exist as can be seen by refer-
ring to figures 3 (early version; and 4 ( later version. 
The later version tuner can easily be identified by ,he 
terminal strip below resistor R-2. ( see figure 5). 

The UHF Tuner selects the UHF stations video and 
sound carrier and converts them to the carrier IF fre-
quency of 26.75 MC for video and 22.25 MC for sound 
which is coupled to the IF amplifiers in the receiver 
by 10 inches of RG-62U cable. 

The UHF Tuner employs a double coaxial line RF 
cavity pre-selector. The coaxial line arrangement has 
th, advantages of high selectivity, low insertion losses, 
uniform band-width and good shielding against oscil-
lator radiation. The coaxial cavity is basically a one-
quarter wave shorted tuned stub. The electrical length 
of the cavities is varied by a ribbon which is attached 
to the dial cord and pulley arrangement. In this manner 
tuning is *accomplished similar to varying the length 
of a tuned stub which would change the resonant length 
for various frequencies. The dial cord is of a special 
material which is not affected by temperature or mois-
ture and is locked to the pulleys which eliminates the 
possibility of slippage. Tracking screws are.* provided 
in the cavities to obtain uniform band width and sensi-
tivity. The tracking screws vary the capacity between 
the ribbon and the cavity wall and thus vary the elec-
trical length of the ribbon. 

The oscillator tube used is a 6AF4 which is similar 
to the 6F4. Oscillator tuning is accomplished by a 
one-quarter wave shorted parallel wire transmission 
line arrangement. It differs from the RF cavities, in 
that a shorting bar is used to vary the electrical length 
of the lines. This method provides very stable opera-
tion. 

Inductive or link coupling is employed to transfer tl.e 
signal between stages. The arrangement of link coup-
ling gives maximum selectivity and constant band-

width over the entire UHF band. The signal from the 
output coupling link is mixed and detected by a CK-710 
crystal detector and then applied to the tuned input of 
the cascode Pre-IF amplifier which is tuned to a center 
frequency of 25 MC and has the features of low noise 
and broad band-width. The signal is amplified by the 
cascode amplifier and then coupled to the IF amplifier 
section in the receiver through 10 inches of RG-62U 
coaxial cable. 

The UHF Tuner maintains a fairly constant antenna 
input impedance of 300 ohms, has an overall band-
width of 6 to 8 megacycles and has an oscillator in-
jection current ratio of approximately 2 to 1. The only 
amplification of the signal takes place in the cascode 
amplifier. The signal is not amplified in the RF cavities, 
therefore, the sensitivity of the receiver on UHF will 
not quite equal that of VHF. A receiver equipped with 
a UHF tuner will have an overall *UHF sensitivity of 
approximately 150 microvolts. 

Service features of this tuner provides a convenient 
check point for measuring the oscillator grid current 
to determine whether the oscillator is functioning. 
Also provisions have been made for measuring the 
oscillator injection current to check both the crystal 
detector and the oscillator. An opening is also provided 
for coupling to the input grid coil when alignment of 
the cascode amplifier is necessary. 

SERVICE HINTS 

If the receiver is "dead" when attempting to view a 
UHF program, first check the position of the selector 
switch, then determine whether a signal is being trans-
mitted and then check the antenna and lead-in con-
nections before suspecting the tuner for trouble. 

Also as a fast check, view the face of the picture tube 
at minimum contrast or picture control setting and ad-
vance the control to maximum. Compare the difference. 
If there is little or no difference (no "snow") check 
the video detector and IF amplifiers. If an increase of 
"snow" appears at maximum control setting, check 
the first IF stage before looking to the tuner for a 
defect. 

If the UHF tuner is not functioning properly, first 
substitute the oscillator (6AF4) and cascode amplifier 
(01(7) tubes. Next check the voltages at the UHF 

power socket or cable connections in the receiver. 

If soldering iron servicing, crystal detector or com-
ponent parts replacement is necessary, the picture 
tube must be removed. Removing the picture tube 
makes the majority of the UHF Tuner components 
within easy reach and most of the parts can be serviced. 
The tuner should not be removed from the chassis 
when service is required, also caution must be ob-
served not to lay the chassis on the tuner side. Damage 
to the UHF Tuner may result. 

CAUTION: When attempting to service the Tuner, do 
not move or rearrange components or mechanical parts 
as a change in distributed capacity may result and off-
set the alignment. When replacing a component, be 
sure to obtain the same lead lengths and replace in 
the same physical position. 
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MODEL 3D6000. UHF Tuner 

SCHEMATIC DIAGRAM 
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Figure 2 -- Early Version 
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Figure 3 -- Later Version 

SERVICE DATA 

To determine whether the oscillator section is function-
ing, a convenient chea point has been provided where 
the oscillator grid current can be measured. To measure 
the oscillator grid current, place a Simpson Model 260 
Multimeter (or equivalent) on the 100 microamp scale 
across the 22 ohm resistor ( R2). See figure 4. A reading 
01 10 to 30 microamperes should be obtained if the 
oscillator is functioning normally. 

6AF4 
N, 

ARM I TE 
INSULATOR 

Figure 4 

RETAINER 
SPRING 

110SC. GRID 
'CURRENT 
CAIEGK POINT 

DWG NO 1002 

Both the oscillator and crystal detector can easily be 
checked by measuring the oscillator injection current. 
Place a Simpson Model 260 Multimeter (or equivalent) 
on the 100 microarnp scale across the 22 ohm resistor 
(R 10) at the terminal indicated in Figure 5A or SB 
depending on the version of the tuner. A reading of 5 
to 40 microamperes should be obtained if both the 
oscillator and crystal are functioning normally. 
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Figure 5A 

Early Version 
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CRYSTM. DETECTOR: If replacement of the CK-710 
Crystal .!/etector is necessary, the picture tube must 
he removed along with the crystal cover (refer to figure 
6). The crystal is soldered into place and should be 
carefully resoldered after replacement. Overheating 
may damage the crystal. To dissipate the heat, grasp 
each crystal lead with a pliers when soldering into 
place. 

Figure 5B 

Later Version 
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ALIGNMENT 

Since UHF is a relatively new field, test equipment neces-
sary for RF and Oscillator Alignment is highly expensive 
and not readily available on the market at the present 
time. Therefore, a cçtmplete alignment procedure is got 
presented in this manual. 

The cascode Pre-IF Amplifier can easily be realigned if 
necessary by connecting a 25 MC unmodulated signal to 
the center tap of L6 ( see figure 7) or to the junction of 
Coil L-5 and Capacitor C-2 ( see figure 6), depending on 
the version of the tuner and a VTVM at the video IF 
Detector output of the receiver. Connect generator through 
a 1 mmf capacitor. Adjust both L4 and L6 for maximum 
VTVM reading. 

L6 

CENTER TAP 
CONNECT ION 

CASCODE 
AMPLIFIER 

CASCODE 11 AMP COVER 
L6 

6BK7 

DWG NO 1006 

Figure 7 

If for any reason such as dial cord replacement, component 
replacement, etc., the RF cavities may be adjusted for 
peak performance. Before attempting adjustment, note 
position of ribbons and mark the UHF drive gear so ttiat 
original positions can be relocated if necessary. Loosen 
the pulley positioning screw (refer to figure 8) and rotate 
tate the pulleys for the sharpest and clearest picture. 

CAUTION: Do not under any circumstances attempt ad-
justment of the tracking screws, oscillator trimmer screw 
or oscillator cavity. Precision test equipment is neces-
sary for the adjustment. 
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Figure b 
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MODEL 3D6000. UHF Tuner 
-4 

G) 

r.) 

U. H. F. TELEVISION FREQUENCY RANGES 

(All Figures Represent Megacycles) 

CHANNEL PICTURE CARRIER SOUND CAiiRIEP UHF TUNER 
CHANNEL FREQUENCIES FREQUENCY FREQUENCY OSCILLATOR Fr 1"11ENCY 

14   470-476   471.25   475.75   498 
15   476-482  477.25   481.75   504 
16   482-488  483.25   487.75   510 
17   488-494  489.25   493.75   516 
18   494-500  495.25   499.75   522 
19   500-506  501.25   505.75  528 
20   506-512   507.25   511.75   534 
21   512-518   513.5   517.75   540 
22   518-524   519.25   523.75  546 
23   524-530  525.25    529.75   552 
24   530-536   531.25   535.75   558 
25   536-542  537.25   541.75  564 
26   542-548   543.25   547.75   570 
27   548-554   549.25   553.75  576 
28   554-560  555.25   559.75  582 
29   560-566  561.25   565.75   588 
30   566-572  567.25   571.75   594 
31   572-578  573.25   577.75  600 
32   578-584  579.25   583.75  606 
33   584-590  585.25   589.75  612 
34   590-596  591.25   595.75  618 
35   596-602  597.25   601.75  624 
36   602-608  603.25   607.75  630 
37   608-614  609.25   613.75   636 
38   614-620  615.25   619.75   642 
39   620-626  621.25   625.75   648 
40   626-632  627.25   631.75  654 
41   632-638  633.25   637.75   660 
42   638-644  639.25   643.75   666 
43   644-650  645.25   649.75   672 
44   650-656   651.25   655.75   678 
45   656-662   657.25   661.75   684 
46   662-668  663.25   667.75   690 
47   668-674  669.25   673.75  696 
48   674-680   675.25   679.75   702 
49   680-686   681.25   685.75   708 
50   686-692   685.25   691.75   714 
51   692-698   693.25   697.75   720 
52   698-704  699.25   703.75  726 
53   704-710  705.25   709.75  732 
54   710-716   711.25   715.75   738 
55   716-722   717.25   721.75   744 
56   722-728  723.25   727.75   750 
57   728-734  729.25   733.75   756 
58   734-740  735.25   739.75   762 
59   740-746   741.25   745.75   768 
60   746-758  747.25   751.75   774 
61   752-758  753.25   757.75   780 
62   758-764  759.25   763.75   786 
63   764-770   765.35   769.75   792 
64   770-776  771.25   775.75   798 
65   776-782  777.25   781.75   804 
66   782-788  783.25   787.75     810 
67   788-794  789.25   793.75  816 
68   794-800  795.25   799.75   822 
69   800-806   801.25   805.75   828 
70   806-812   807.25   811.75   834 
71   812-818   813.25   817.75   840 
72   818-824  819.25   823.75   846 
73   824-830  825.25   829.75   852 
74   829-836   831.25   835.75   858 
75   836-842   837.25   841.75   864 
76   842-848  843.25   847.75   870 
77   848-854   849.25   853.75   876 
78   854-860   855.25   859.75   882 
79   860-866   861.25   865.75   888 
80   866-872   867.25   871.75   894 
81   872-878  873.25   877.75   900 
82   878-884   879.25   883.75   906 
83   884-890   885.25   889.75   912 

NOTE: The UHF oscillator frequency listed is only for those UHF tuners which employ single conversion and a 
low frequency video IF strip. ( 25MC) Below is a simple formula for determining the particular frequencies for 

any UHF channel. 
Fl - (N-14) 6 + 470 MC N - UHF Channel number 
Fh Fl + 6 MC Fl -- UHF Channel low frequency end 
Pc - Fl + 1.2 MC Fh - UHF Channel high frequency end 
Sc -- Fl + 4.5 MC Pc - UHF Picture Carrier frequency 
- Fl + 28 MC Sc - UHF Sound carrier frequency 

O -- UHF Oscillator frequency 

PARTS LIST 

Ref. No. Part No. Description 

CAPACITORS 

CIA,Li 8G-19506 
C2 8G-21315 
• C3 8G21951 
C4 8G20740 
C5A,B 8G-19506 
C7 8G-13201 
C8 8G-13453 
C9 8G-2087.8 
C10,11 8(r-13201 
C12,13 8G-19862 

R1 
R2 
R3 
R4 
R5 
R6 
127 
R8 
R9 
Rio 

L 1 
*L2 
L3 
L4 

•• L5 
• L5 

•* L6 
*L6 

1000 mad, dual ceramic 
20 minf, feed thru 
20 mmf, ceramic 
47 mmf, ceramic 
1000 mad, dual ceramic 
1000 mmf, ceramic 
8 add x 450 volt, lytic 
1000 mmf, feed thru 
1000 mmf, ceramic 
100 nimf, ceramic 

RESISTORS 
901-70 4700 ohm, 1/2 watt, 10% 
901-42 22 ohm, 1/2 watt, 10% 
9131-64 1500 ohm, 1/2 watt, 10% 
9131-69 3900 ohm, 1/2 watt, l(r. 
9131-74 10K ohm, 1/2 watt, 10% 
9C11-1112 12K ohm, 3 watt, 10% 
9131-140 160 ohm, 1/2 watt, 5% 
9131-96 680K ohm, 1/2 watt, 10% 
901-79 27K ohm, 11/2 watt, 10% 
9B1-42 22 ohm, 1/2 watt, 10% 

COILS 
16A-20469 Filament Choke Coil 
201-20265 Choke Coil 
16A-20470 
201-20483 
16A-20537 
16A-21934 
201-20482 
201-21933 

Cathode Choke Coil 
Output IF Coil 
Crystal Coupling Coil 
Crystal Coupling Coil 
Input IF Coil 
Input IF Coil 

Ref No. Part No. Description 

MISCELLANEOUS 

201-21283 

••201-21284 
*201-21954 
5M-21286 
3A-21287 
5M-21289 
29C-21288 
3A-21290 
3A-21292 
213-21583 
8M-21655 
200-21295 
200-21298 
3A-21300 
29M-21512 
3C-10073 
3C-21374 
32F8SE-5882 
5M-21373 
200-21299 
2C-21301 
2B-21304 
3M-21305 
62M-21306 

Ribbon Contact Ann Assembly 
(bottom) 

Ribbon Contact Arm Assy. ( top) 
Ribbon Contact Arm Assy. ( top) 
RF Driven Pulley 
Shaft for R.F. Pulley 
Oscillator Driven Pulley 
Retaining Ring (1217 Pulley Shaft) 
Oscillator Pulley Shaft 
Oscillator Idler Pulley 
Oscillator Cover Assembly 
Crystal ( CK-710) 
Crystal Cover 
Driven Gear Assembly 
Drive Shaft 
Keying Washer 
Brass Spacers 
Sleeve Spacer 
Pulley Positioning Screw 
R.r. Cavity Drive Pulley 
Oscillator Drive Pulley & Pin 
R.F. Cavity Cover 
Cascode Amplifier Cover 
Tracking Screw 
Locking Wire ( for above) 

• Note: Later version Tuner only 

•• Note: Early version Tuner only 
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SERVICE NOTES 
SPECIFICATIONS 

FREQUENCY RANGES: 

CHANNEL 

NUMBER 

CHANNEL 

FREQUENCY 

(MC.) 

VIDE 0 

CARR IER 

FREQUENCY 

(MC.) 

SOUND 

CARRIER 

FREQUENCY 

(MC.) 

RECEIVER H- F 

OSCILLATOR 

FREQUENCY 

(MC.) 

2 54 - 60 55.25 59.75 101 

3 60 - 66 61.25 65.75 107 

4 66 - 72 67.25 71.75 113 
5 76 - 82 77.25 81.75 123 
6 82 - 88 83.25 87.75 129 
7 174 - 180 175.25 179.75 221 
8 180 - 186 181.25 185.75 227 
9 186 - 192 187.25 191.75 233 
10 192 - 198 193.25 197.75 239 
11 198 - 204 199.25 203.75 245 
12 204 - 210 205.25 209.75 251 
13 210 - 216 211-25 215.75 257 

NOTE: Provisions for UHF reception are included. To activate the UHF 
positions of the channel selector, small single-channel UHF units can be 
inserted into the UHF sockets at the rear of the RF tuner or an all-channel 
UHF Inner can be installed. Installation instructions are furnished with 
the units. 

(MAN.) 

(BLOND) 

FINE TUNING RANGES: 

1 mc. minimum; 2 mc. maximum 

POWER CONSUMPTION:  240 watts 

AUDIO POWER OUTPUT: 

Undistorted   1.8 watts 
Maximum  2.8 watts 

LOUDSPEAKER: 

Type     P.M. 
Voice Coil Impedance .. 3.2 ohms at 400 cycles' 

RECEIVER ANTENNA INPUT IMPEDANCE: 

 300 ohms balanced or 72 ohms unbalanced 

TUBE COMPLEMENT: 

1 1 B3GT  High voltage rectifier 
2 5U4G  Low voltage rectifiers 
1 6AL5  Horizontal AFC 
1 6AL16  Sound I-F amplifier 
1 6AU6  Sync separator 
1 6AU6   Keyed AGC 
1 6AX4GT  Horizontal damper 
1 6BK5   Audio output 
1 6BN6  FM detector 
1 6BO6GT  Horizontal output 
1 6B77  RF amplifier 
3 6C B6  I-F amplifiers 
1 6SN7GT  Vertical multivibrator 
1 6X8  HF oscillator and mixer 

OPERATING VOLTAGE: 

105 to 120 volts, 60 cycles A-C 

12AT7 . Sync amplifier and sync control 
12A117  Horizontal multivibrator 
12BH7   Vert, output and noise clipper 
12BY7   Video output 
21FP4A  Cathode ray tube 

VIDEO CARRIER INTERMEDIATE FREQUENCY: 

  45.75 mc. 

VIDEO RESPONSE:   3.5 mc. 

SOUND CARRIER INTERMEDIATE FREQUENCY: 

 4.5 mc. 

FOCUS:  Electrostatic 

SWEEP DEFLECTION:  Magnetic 

SCANNING:  Interlaced 525 line 

HORIZONTAL SCANNING FREQUENCY: 

 15,750 CPS 

VERTICAL SCANNING FREQUENCY: .... 60 CPS 

FRAME FREQUENCY: 

(picture repetition rate):   30 CPS 

HIGH VOLTAGE WARNING 

The danger accompanying shock is always present when the receiver is operared outside 

the cabinet or when the rear cover is removed from the cabinet. Only a person familiar with 

the precautions to be observed when working with high- voltage equipment should service 

this receiver. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves should be worn at all times when handling a cathode 

ray tube. The tube should not be handled in the vicinity of any person not so equipped. When 

handling the tube, always keep it away from the body. 

Due to the large surface area of the tube and the high vacuum contained within, more than 

ordinary care is required to prevent shattering the tube. The large end of the bulb, particularly 

the rim of the viewing surface, must not be struck, scratched, or subjected to more than mod-

erate pressure. If the tube binds during removal or replacement, determine the cause of the 

trouble -- DO NOT FORCE THE TUBE. 

An additional precaution is required when handling a cathode ray tube that has an aquadag 

coating on the outside of the tube. The outside aquadag coating forms one plate of a capac-

itor, and the inside coating to which the high voltage is applied serves as the other plate. 

The high voltage charge may be retained in this capacitor for a long time after the high volt-

age lead is disconnected. Since the charge could produce a shock that would startle the 

handler into dropping the tube, the charge should be dissipated before any handling of the 

tube is attempted. To dissipate the charge, place a jumper from the niitsir4e oquindog coating 

to the high voltage button on the tube. Due to the relatively high resistance of the aquadag, 

the jumper should be held in place for some time to insure complete discharge. 
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MODELS H-740T21, H-742K21, H-743K21 Ch. V-2233-1 
INSTALLATION INSTRUCTIONS 

TO PREPARE THE RECEIVER FOR OPERA-
TION: 

These models are shipped in operating con-
dition. There is no shipping material to be re-
moved. Simply remove the receiver from its carton, 
and connect the AC plug to a 105 to 120 volt 60 
cycle AC outlet. 

The receiver contains a built-in antenna for 
use in areas of normal reception. In such areas 
when the built-in antenna provides good reception, 
external antenna is not required. However, in weak 
signal areas or under adverse conditions, it may 
be necessary to use an outside antenna. 

Two sets of antenna terminals are located on 
the back of the receiver, one labeled UHF and the 
other labeled STD. If an external antenna is to he 
connected to the receiver, the built-in antenna 
wires must be disconnected from the STD terminals. 
This can be accomplished by loosening the term-
inal screws and removing the wires. The built-
in antenna wires should be dressed in such a 
position that they do not touch the chassis or 
metal components. The lead-in wires from the ex-
ternal antenna should then be connected to the 
STD terminals. The UHF antenna terminals are 
not used unless UHF units are installed (see 
note under FREQUENCY RANGES on front 

cover). 

TO CHECK THE OPERATION OF THE RE-
CEIVER: 

1. Turn on the receiver by rotating the off-
on-volume control clockwise. 

2. Rotate the channel selector to the desired 
channel number. The two channel selector posi-
tions marked UHF are not operative unless UHF 
units have been installed (see note on front cover 
of this booklet). It should be noted that the channel 
selector position between 6 and 7 and the position 
between 13 and UHF are blank positions although 
the channel selector will come to rest id these 
positions. 

3. Adjust the brightness control to a position 
where the picture screen is moderately lighted. 

4. Check the ion trap magnet adjustment as 
outlined under ADJUSTMENTS. 

5. Rotate the picture control to the position 
that provides best picture contrast. 

6. If the picture moves up or down on the 
screen, the vertical hold control should be ad-
justed as explained under ADJUSTMENTS. 

7. If ne picture is pulled into diagonal bars 
or if the edge of the picture quivers or tends to 
fold over, adjust the horizontal control for correct 
synchronization. This control can be adjusted so 
that it will seldom be necessary to re-adjust it 
thereafter. To obtain this adjustment, tune in a 
TV station, and rotate the control to the middle 
of the range over which the picture is synchronized. 
If the middle of the sync range does not correspond 
approximately to the middle of the mechanical 
range, make the adjustments described under Hori-
zontal Ringing Coil in the ADJUSTMENTS section. 
Check the adjustment of the horizontal control by 
switching to another channel and then back again. 
The picture should be stable when switching from 
channel to channel. 

8. Rotate the fine tuning control to the posi-
tion that provides best picture detail. 

9. Re-adjustment of the brightness and pic-
ture controls may improve the picture shading. 
The correct balance between these controls pro-
duces the best picture. Once the brightness con-
trol has been adjusted to suit the preference of 
the user, it will seldom be necessary to re-adjust it. 

10. Adjust the off-on-volume control for the 
desired sound volume. 

11. Check the operation on all available TV 
stations. 

12. If necessary, adjust the vertical linearity, 
height, horizontal linearity, width, focus, or center-
ing as explained under ADJUSTMENTS. 

ADJUSTMENTS 
CATHODE RAY TUBE CUSHION 

The CRT cushion must fit snugly against the 
flare of the CRT in order that the rear of the tube 
will be supported firmly. If this condition is not 
obtained, loosen the CRT cushion adjustment 
screws and the deflection yoke adjustment screw, 
slide the CRT cushion forward as far as possible, 
and re-tighten the screws. 
DEFLECTION YOKE 

The deflection yoke must be positioned as 
close as possible to the flare•in the CRT. If ad-
justment is required, loosen the deflection yoke 
adjustment screw, slide the deflection yoke for-
ward as far as possible, and re-tighten the screw. 
Note that the CRT cushion must fit snugly against 
the CRT flare as described previously. 

The deflection yoke adjustment screw also 
permits the picture to be rotated to make it square 
with respect to the mask. To rotate the picture, 
loosen the deflection yoke adjustment screw and 
move it to the left or right. The picture will tilt  

to the left or right with the movement. Tighten the 
screw when the picture is squared in the mask. 

FOCUS 

The focus control is located on the back of the 
chassis as shown in Fig. 4. With the brightness 
and picture controls set at their normal operating 
positions, the focus control should be adjusted 
for best focus. 

QUIETING CONTROL 

The quieting control is located at the lower 
left on the back of the receiver and is adjusted by 
means of a screwdriver inserted through the hole 
in the back cover. This control, which determines 
the AM rejection characteristics of the sound sys-
tem, is normally adjusted during alignment of the 
sound system as described under SOUND ALIGN-
MENT PROCEDURE and will not ordinarily require 
further adjustment. In very weak signal areas, 
however, a reduction in noise or hiss on the soun,' 
may be obtained by slightly re-adjusting the contro 
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FIG. 1 — CRT ADJUSTMENTS 

CENTERING 

Centering is accomplished by rotating the 
centering magnet adjusting rings clockwise or 
counterclockwise as required. The two adjusting 
rings are located on the back of the deflection 
yoke as shown in Fig. 1. A tab projection on each 
of the rings serves to facilitate adjustment. 

If difficulty is experienced in centering the 
picture or eliminating "neck shadows", make 
certain the CRT cushion is tight against the flare 
in the CRT. Also make certain that the deflection 
yoke is as far forward as possible. 

ION TRAP MAGNET 

It is extremely important that the ion trap 
magnet be correctly adjusted immediately after the 
set is first turned on during installation. This is 
true even though the set appears to be operating 
satisfactorily. When the magnet is not correctly 
oriented, the electron beam strikes the edge of the 
aperture in the anode top disc instead of moving 
cleanly through the hole. The resultant heat vapor-
izes the metal of the disc, thus releasing gas which 
has a harmful effect on the tube. Some of the vapor-
ized material may be deposited on the screen of 
the tube and be apparent as darkened area. An 
excessively high setting of the brightness control 
will aggravate this condition. From this it is 
apparent that the brightness control should never 
be turned up to compensate for an incorrectly ad-
justed ion trap magnet. The tube can be ruined in 
a very short time under this condition. 

To adjust the ion trap magnet, position the 
magnet approximately as shown in Fig. 1 with the 
color code mark facing upward, then rotate the 
magnet and move it forward and backward until 
the position is found where the picture is brightest. 
If the brightness peaks at two positions of the 
magnet, the position nearer the base of the tube 
is the correct one. Never move the ion trap magnet 
to remove a shadow from the raster if the bright-
ness is decreased by so doing. Shadows should 

be removed by adjusting the position of the de-
flection yoke. The ion trap magnet must always be 
adjusted for maximum picture brightness. 

HEIGHT AND VERTICAL LINEARITY 

The height adjustment on the back of the chas-
sis controls the overall height of the picture, and 
the vertical linearity adjustment controls the rela-
tionship between the vertical dimensions of the 
upper and the lower sections of the picture. A 
balance between the two controls is necessary to 
make the picture symmetrical and fill the mask 
vertically. 

WIDTH AND HORIZONTAL LINEARITY 

The width adjustment on the back of the chas-
sis controls the overall width of the picture, and 
the horizontal linearity adjustment controls the 
relationship between the horizontal dimensions of 
the left and the right sections of the picture. A 
balance between the two controls is necessary to 
make the picture symmetrical with correct hori-
zontal dimensions. These controls can be adjusted 
with a '4" Spintite-type wrench. 

VERTICAL HOLD 

The vertical synchronization is controlled by 
the vertical hold adjustment. To adjust, rotate the 
control clockwise or counterclockwise until the 
picture is stabilized vertically. The adjustment 
should preferably be made on the weakest signal 
that is available, and a check should be made to 
see that the receiver pulls into sync on all chan-
nels. 

HORIZONTAL RINGING COIL 

The horizontal ringing coil (L401) should be 
adjusted as follows: 

1. Short out the ringing coil with a short 
jumper wire. 

2. Set the horizontal hold control to the middle 
of its range, and leave it in this position during 
the steps that follow. 

3. Connect a VTVM to the junction of R477 
and C456, located in the pin # 2 grid circuit of the 
horizontal multivibrator, so as to measure the DC 
voltage between this point and ground. 

4. With the receiver tuned to a TV station, 
adjust C457 ( located near the horizontal multivibrator 
tube as shown in Fig. 4) for zero voltage on the 
meter. If zero voltage can be approached but not 
quite reached at one extreme of the C457 adjust-
ment, it may be necessary to set the horizontal 
hold control slightly to one side of mid-position 
to obtain zero voltage. 

5. Remove the jumper from across the ringing 
coil. 

6. Adjust the ringing coil for zero voltage on 
the meter, and check the adjustment by switching 
to another channel and then back again. The re-
ceiver should pull into horizontal synchronization 
on all channels. 
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CRITICAL LEAD DRESS 

Leads that are susceptible to R-F pickup with 
resulting interaction between stages must be 
dressed close to the chassis mounting plate. Leads 
in this category include heater, AGC, B plus, and 
the 125 volt bus leads. These leads must be long 
enough to permit dressing most of the path lengtn 
close to the mounting plate. The heater wiring 
arrangement should not be altered. 

Leads associated with the 41.25 mc. trap must 

be as short as possible and dressed away from the 

chassis. 

Video peaking coils should be dressed away 
from the chassis and clear of adjacent parts. 

The lead-in from the antenna terminals to the 
tuner must be dressed away from the I-F chassis 
to prevent an R-F "tweet" from interfering with 
the picture. 

ALIGNMENT 
TEST EQUIPMENT 

To service these chassis, the following test 
equipment should be available: 

1. R-F sweep generator that is capable of pro-
ducing a 10 mc. sweep at a center frequency of 
44 mc. The output must be adjustable from at 
least 100,000 microvolts down to a very low mini-
mum, and the output must be flat at all positions 
of the attenuator. 

2. Cathode ray oscilloscope, preferably one 
with a wide-band vertical deflection amplifier and 
a low-capacitance input probe. The oscilloscope 
should have good low-frequency response charac-
teristics. 

3. Signal generator or generators capable of 
producing an accurate unmodulated signal at 4.5 
mc., 41.25 mc., 42.25 mc., 43.0 mc., 44.0 mc., 
45.0 mc., and 45.75 mc. The accuracy of these 
frequencies is very important. If the signal gen-
erator does not include a crystal calibrator, a 
heterodyne frequency meter equipped with a crystal 
calibrator should be used to insure accuracy. The 
output level must be adjustable from at least 
100,000 microvolts down to a very low minimum. 

4. Vacuum tube voltmeter equipped with a 
high voltage multiplier probe for measurements up 
to 15,000 volts and an R-F probe for measuring 
R-F voltages. 

GENERAL INFORMATION 

The chassis and the test equipment should be 
bonded together by short lengths of heavy braided 
copper ribbon, and all interconnecting leads should 
be shielded and should be as short as possible 
consistent with ease in making connections. The 
effectiveness of the bonding can be checked during 
alignment by placing the hand on the chassis or 

test equipment case. If the response (-Lave or meter 
reading changes, the bonding must be improved 
before the circuits are aligned. 

It is important that the coaxial cable used to 
couple the sweep generator output to the receiver 
be terminated at its output end in the charac-
teristic impedance of the sweep generator output 
circuit. To accomplish this, connect the appropriate 
value of resistance across the output leads at the 
open end of the cable. l'he oscilloscope vertical 
input cable and the generator output cables must 
be well separated from each other. 

ALIGNMENT TOOL 

To adjust the slugs in the common I-F trans-
formers a special tool is required. This tool must 
fit into the .035" x .093" slot in slug. An incor-
correctly designed tool will cause chipping of the 
slug. A suitable tool is stocked under Westinghouse 
part number V-8345. 

COMMON I-F ALIGNMENT PROCEDURE 

The common I-F system uses over-coupled I-F 
transformers to obtain the required band width. In 
the alignment of this type system, the visual method 
of stage-by-stage alignment is used. A sweep gen-
erator is used to develop the I-F response curve 
on the oscilloscope, and an unmodulated signal 
generator (marker) is used to provide spot fre-
quency indications on the curve. 

With some of the I-F transformers, peaks may 
be obtained at two positions of the adjustment 
slugs. If a transformer is badly out of adjustment, 
it is advisable to turn the slug out (counterclock-
wise) as far as possible before beginning align-
ment. Then turn the slug clockwise until the first 
peak is reached. This procedure is recommencted 
to obtain the correct peak rather than an undesired 
second peak which is sometimes obtained when the 
slug is turned farther clockwise. 

The alignment procedure to be used is given 
in the following steps: 

1. To avoid undesirable beat response during 
alignment, remove the 6BZ7 R-F amplifier tube 
from its socket and rotate the channel selector to 
channel 13. The channel selector is on channel 
13 when the flat of the shaft is facing straight up. 

CHASSIS 
GROUND 

VIDEO TEST 
TERMINAL 

FIG. 2 - OSCILLOSCOPE CONNECTIONS 

2. Connect the vertical input of the oscil-
loscope to the video test terminal (point "D" on 
Fig. 4) through the decoupling network shown in 
Fig. 2. The oscilloscope horizontal input should 
be connected to the sweep ( synchronizing) output 
from the sweep generator through well shielded 
leads. Turn the sweep control on the oscilloscope 
to'the "x" or " off" position. 

3. Connect the negative terminal of a 9 volt 
bias battery to the AGC line, and connect the posi-
tive terminal to chassis ground. 

4. Couple the marker generator output to the 
sweep generator output so that the two signals 
are applied together to the points specified in the 
steps that follow. Some sweep generators have 
facilities for connecting the marker output directly 
into the sweep generator. With other sweep gener-
ators, the marker can be coupled to .the sweep by 
wrapping a few turns of insulated wire around the 
center conductor of the sweep generator output 
cable and connecting the marker generator to this 
wire. The loose coupling obtained in this manner 
is desirable because excessive marker signal in-
jection will distort the response curve. 

5. Adjust the sweep generator for a center 
frequency of 44 mc. with a sweep deviation of 
10 mc. 

6. Connect the high side of the sweep gen-
erator output cable directly to the control grid of 
the 3rd I-F amplifier, and connect the ground side 
of the cable to the chassis partition as close as 
possible to the ground point for the 3rd I-F am-
plifier tube. Keep the leads from the cable as 

short as possible. 

7. Detune the plate circuit of the 2nd I-F am-
plifier by attaching an " alligator" or similar type 
clip to pin 5 of the 6CB6 2nd I-F amplifier tube. 
Use care to avoid shock. This step is necessary 
to avoid absorption of the signal that is applied 
at the 3rd I-F grid. 

8. Adjust the oscilloscope vertical gain and 
the sweep generator output level to obtain a curve 
on the oscilloscope. To avoid a distorted curve, 
the recommended practice is to use maximum 
oscilloscope vertical gain and only enough sweep 
signal amplitude to obtain a good curve. 

9. Set the marker generator to 44 mc. with the 
output attenuated until the marker pip is barely 
visible on the curve, and adjust the primary of 
the 3rd common I-F transformer, T304, until the 
44 mc. marker pip is at the highest point on the 
response curve. 

10. Adjust the secondary of T304 to make the 
top of the response curve symmetrical. 

11. Make certain that the response curve coin-
cides with Fig. 5A, using the marker to check at 
the appropriate frequencies. The 44 mc. pip must 
strike the center of the flat response region, the 
42.25 mc. and 45.75 mc. points must be at equal 
heights, and the 43 mc. and 45 mc. points must be 
at equal heights. Re-adjust the primary and sec-
ondary of T304 if necessary to obtain these con-
ditions. 

12. Remove the detuning clip from the plate 

of the 2nd I-F amplifier tube, and attach it to the 
plate of the 1st I-F amplifier tube. 

13. Move the sweep output connection from 
grid of the 3rd I-F amplifier to the grid of the 2nd 
I-F amplifier. Connect the ground side of the cable 
to the chassis partition as close as possible to 
the ground point for the 2nd I-F amplifier tube. 

14. Adjust the primary of the 2nd common I-F 
transformer, T303, for maximum height of the re-
sponse curve at 44 mc., and adjust the secondary 
of T303 to make the top of the curve symmetrical. 

15. Make certain that the curve corresponds to 
Fig. 5B. The 44 mc. pip must strike the center 
of the flat response region, the 42.25 mc. and 
45.75 mc. points must have equal heights, and 
the 43 mc. and 45 mc. points must have equal 
heights. Re-adjust the primary and secondary of 
T303 if necessary. 

16. Remove the detuning clip from the plate 
of the 1st I-F amplifier. 

17. Move the sweep output connection from the 
grid of the 2nd I-F amplifier to the grid of the 1st 
I-F amplifier, and connect the ground side of the 
cable as close as possible to the ground point for 
the 1st IS-F amplifier tube. 

18. Adjust the primary of the 1st common I-F 
transformer, T302, for maximum height of the re-
sponse curve at 44 mc., and adjust the secondary 
of T302 to make the top of the curve symmetrical. 
If difficulty is experienced in aligning T302, ad-
just the adjacent channel interference trap, L308, 
to a higher frequency by rotating the slug com-
pletely counterclockwise. Complete information on 
the adjustment of L308 is given in step 26. 

19. Make certain that the curve corresponds to 
Fig. 5C. The 44 mc. pip must strike the center 
of the flat response region, the 42.25 mc. and 
45.75 mc. points must have equal height, and the 
43 mc. and 45 mc. points must have equal heights. 
Re-adjust the primary and secondary of T302 if 
necessary. 

20. Remove the sweep output connection from 
the 1st I-F amplifier grid, and couple it to the 
6X8 mixer-oscillator tube through the coupling 
system illustrated in Fig. 3. This system pro: 
vides adequate signal injection and at the same 
time provides shielding which prevents radiation 
of the signal. The device is constructed by flar-
ing a piece of tubular copper braid over the top of 
the 6X8 tube and wrapping gummed tape over the 
braid to serve as insulation. The tube shield is 
then replaced over the tube with the braid protrud-
ing through the hole in the top of the shield. The 
braid must not contact the chassis or the tube 
shield at any point. The tube shield should be 
locked securely to its mounting base. Connect 
the high side of the sweep generator output cable 
to the copper braid, and connect the ground side 
to the nearest point on the chassis. 

21. Rotate the slug of the 41.25 mc. trap (L301) 
completely clockwise. 

22. It is possible to obtain two peaks when 
adjusting the primary of the I-F input coupling net-
work, T101, located on the R-F tuner. These peaks 
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produce different overall bandwidths. The correct 
peak to use is normally the peak that occurs with 
the adjustment screw turned further counterclock-
wise. 

Turn the adjustment screw of T101 completely 
counterclockwise. Then adjust T101 for maximum 
height of the response curve at 44 mc., and adjust 
the secondary of the I-F input coupling network, 
T301, to make the top of the curve symmetrical. 
If necessary, re-adjust T101 and T301 to make 
44 mc. strike the center of the flat response region. 

23. Set the marker generator to 41.25 mc., and 
increase the output until the pip is readily vis-
ible on the curve. 

24. Adjust L301 to minimize the amplitude of 
the 41.25 mc. marker pip. L301 functions as a 
41.25 mc. trap. 

25. Make certain that the final response curve 
corresponds to Fig. 5D. Use the marker to check 
at the frequencies shown on the drawing. If nec-
essary, re-adjust T101 and T301 to obtain the 
correct curve. 

If the bandpass of the response curve is too 
narrow so that the 45.75 mc. marker occurs at less 
than 40 percent of maximum response, turn T101 
clockwise until a second peak at 44 mc. is ob-
tained. Adjust T301 for flat response at the top 
of the curve, and re-adjust T101 to center 44 mc. 
on the flat re sponse. 

26. L308 is the adjustment for the adjacent 
channel interference trap. If adjacent channel in-
terference does not constitute a problem in the 
areas where the receiver is to be operated, L308 
will not ordinarily require adjustment; however, the 
trap must not be mis-adjusted into the I-F response 
region. In areas where adjacent channel interfer-
ence is not troublesome, L308 can be set to its 
highest tuneable frequency by rotating the slug 
completely counterclockwise, and it can be left in 
this position. 

In areas where adjacent channel interference 
is evident, however, L308 should be adjusted to 
47.25 mc. This can be accomplished in either of 
two ways. One is to connect an amplitude modu-
lated signal generator that has an output of .02 
volt or higher to the grid of the 1st I-F amplifier, 
and adjust the output frequency accurately to 

47.25 mc. This will produce an indication on an 
oscilloscope connected to the video test terminal. 

Adjust L308 for minimum response on the oscil-
loscope. If a signal generator capable of this high 
output is not availahle, connect a good antenna to 
the receiver, and tune the receiver to the TV station 
on which the adjacent channel interference occurs, 
carefully adjusting the fine tuning control to its 
correct setting. Then, beginning with L308 in its 
completely counterclockwise position, rotate L308 
clockwise until the position is found where the 
adjacent channel interference is eliminated. In 
some cases, the trap adjustment may affect the 
adjustment of F302. If this occurs, it will he nec-
essary to repeat steps 17, 1.8 and 19. 
4.5 MC. TRAP ALIGNMENT PROCEDURE 

1. Connect the high side of the signal gener-
ator to the video test terminal (point " D" on Fig. 
4) through a . 001 mfd mica capacitor, and ground 
the low side to the chassis. 

2. Adjust the signal generator to 4.5 mc. (un-
modulated). The accuracy of this frequency is very 
important. If a crystal controlled signal generator 
is not available, the frequency should be checked 
with an accurate frequency meter. 

3. Connect the common lead from the VTVM 
to the chassis, and connect the 1:-F probe from 
the VTVM to the cathode of the CRT. This point 
is shown as point " F." on Fig. 6. Note that this 
point is above ground potential and, therefore the 
R-F probe must contain a blocking capacitor. 

4. Using a strong 4.5 mc. signal, adjust the 
4.5 mc. trap, L309, for minimum indication on the 
meter. 

SOUND ALIGNMENT PROCEDURE 

The sound system can be aligned using either 
locally generated signals or a received TV signal. 
Since the latter method does not require signal 
generating equipment, it will be described first and 
will be followed by the procedure using locally 
generated signals. 

To use an "air" TV signal for alignment: 

1. Tune the receiver to a TV station and con-
nect an attenuator between the receiver and the 
antenna so that the strength of the signal can be 
varied from weak to strong. 

2. Set the quieting control (R201) located on 
the back of the chassis approximately to its mid-
position. 

3. Adjust the 4.5 mc. IF slugs (L201 and 
L202) for maximum program sound. If peaks occur 
at two different positions of the slug, use the pe.ik 
that occurs when the slug is farthest counterclock-
wise. Reduce the signal to its lowest useable level 
and recheck the adjustments. 

4. Apply a strong signal to the receiver, and 
adjust the quadrature coil (L204) for maximum pro-
gram sound. If peaks occur at two different posi-
tions that are widely separated, use the one that 
occurs with the slug farthest counterclockwise. If 
two peaks occur within a narrow range of adjust-
ment, sufficient signal is not being applied to the 
receiver or the quieting control is not set at the 

desired position. 

5. Apply a very weak signal that allows noise 
to be heard and adjust the quieting control (R201) 
for minimum noise. The position at which the noise 
is minimized depends on the strength of the signal; 
therefore, the weakest useable station in the area 
should be used for this adjustment. This control 
determines the AM rejection characteristics of the 
sound system, and its correct setting is normally 
about mid-position. Do not leave the quieting con-
trol set at its maximum counterclockwise position. 

To use locally generated signals for alignment: 

1. Connect an oscilloscope or an AC voltmeter 
across the volume control for use as an indicator. 

2. Apply a 4.5 mc. FM signal (deviation approx-
imately 7.5 kc.) to the video test point (D on Fig. 4). 

3. Using the lowest signal level that will pro-
duce an indication, adjust L201 and L202 for max-
imum output. 

4. Using a strong signal, adjust L204 for max-
imum output. 

5. Apply a 4.5 mc. AM signal (modulated apx. 
30 percent) to the video test point. 

6. Beginning with a very low signal level, in-
crease the generator output, while rotating the 
quieting control back and forth, until the signal 
level is such that the AM output across the volume 
control dips to zero with a rise on each side as the 
quieting control is rotated. Set the quieting control 
for zero output at this signal level. 
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H. F. OSCILLATOR ALIGNMENT PROCEDURE 

If the 6X8 oscillator tube is replaced, the dif-
ferent inter-electrode capacitance of the new tube 
may change the oscillator frequency enough to 
necessitate re-alignment of the oscillator. 

Alignment of the oscillator on the high band 
is accomplished by adjusting the brass slug lo-
cated adjacent to the vernier drive wheel on the 
front of the tuner. Alignment of the oscillator on 
the low band is accomplished by adjusting the 
brass slug on the lower front of the tuner. The 
adjustment procedure is as follows: 

1. Set the fine tuning control to the middle of 
its range, and keep it in this position during the 
following adjustments. The control is set to the 
middle of its range when the set-screw in the fine 
tuning drive wheel is straight up. 

2. Set the selector switch to the highest of 
the low-band (channels 2 through 6) stations oper-
ating in your vicinity. 

3. Peak the low band adjustment slug (L109) 
for the best picture detail. 

4. Set the selector switch to the highest of 
the high-band (channels 7 through 13) stations 
operating in your vicinity. 

5. Peak the high band adjustment slug (L110) 
for the best picture detail. • 

6. Check the previously made low band adjust-
ment, and if the tuning has changed repeat steps 
2 and 3. 

FIG. 4 - TOP VIEW OF CHASSIS 
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ALIGNMENT CHARTS 
The information in these charts is condensed from the foregoing detailed information as a convenience to the 

service technician. It is recommended that the detailed information be studied before using the charts. 

COMMON I-F SECTION 

Remove the 6B77 RF amplifier tube from its socket, and turn the channel 
selector to channel 13. 

Connect the oscilloscope to the video test terminal through the decoupling 
network shown in Fig. 2. 

Connect a 9 volt bias.battery to the AGC line. 

Adjust the sweep generator for a center frequency of 44 mc. with a 10 mc. 
sweep deviation, and couple the marker generator to the sweep generator. 

Step 

Connect Sweep 
and Marker 

Generators to - Marker Use 

Connect 
De: lining 
Clip to - Adjust - 

1. 3rd I-F amp. 
grid 

Check for equal re- 
sponse at 42.25 mc 
and 45.75 mc using 
weak signal. Also 
43 mc and 45 mc. 

2nd I-F amp. 
plate 

Pri. of T304 for max. 
response and sec. of 
T304 for symmetrical 
curve shown in Fig. 
5A. 

2. 2nd I-F amp. 
grid 

Same as step 1 1st I-F amp. 
plate 

Pri. of T303 for max. 
response and sec. of 
T303 for symmetrical 
curve shown in Fig. 
5B. 

3. 1st I-F amp. 
grid 

Same as step 1 Not used Pri. of T302 for max. 
response and sec. of 
T302 for symmetrical 
curve shown in Fig. 
SC. 

4. 6 X 8 mixer 
thr o ugh 
coupling d e- 
vice shown in 
Fig. 3. 

1 

Check at 44 mc. 
Markerpip must be 
at center of flat 
region on curve 

Not used Turn L301 adj. com-
pletely clockwise 
and adjust T101 for 
max. response. Ad-
just T301 for sym-
metrical. 

5. Same as pre- I Adjust to41.25 mc. 
ceding step I and increase output 

• until pip is readily 
i visible. 

Not used L301 to minimize am-
plitude of 41.25 mc„ 
marker pip. 

6. Same as pre- ¡ Check curve at fre- 
ceding step ! quencies shown on 

Fig. 5. 

Not used Re-adjust T101 and 
1301 to obtain curve 
shown in Pig. 5D. 

7. Tunc L308 to 47.25 me. as described in step 26 cf detailed information, 

42.25Mc 44.0 Mc 45.75 Mc 

41.25Mc: 43.0Mc 45.0Mc i, 

41.0mc 43.CMc 45.0Mc 47.0Mc 

42.ork 44.0.,,T 46 oner: 

FIG. 5 - RESPONSE CURVES AT 
VARIOUS STAGES OF ALIGNMENT 

4.5 MC. TRAP 

Connect the signal generator to the video test terminal (point "D" on Fig. 4) through a .001 mfd capacitor. 

S“,nal Gen. 
Step Frequency 

, 
VTVM Connections Remarks Adjust - 

1. 4.5 mc. 
unmodulated 

RF probe to point "E" (see 
Fig. 6) and common lead to 
chassis. 

Use strong signal from gen- 
erator 

L309 for minimum voltage 

SOUND SECTION 

Refer to SOUND ALIGNMENT PROCEDURE Using a weak signal, adjust L201 and L202 for maxi-
mum response to a 4.5 mc. FM signal. Using a strong signal, adjust L204 for maximum response to a 4.5 mc. FM 
signal. Using a weak signal, adjust the quieting control for minimum AM noise. 

FINE TUNING 

R•F 

TUNING UNIT 

CHANNEL 
SELECTOR 

PICTURE 

VEle. HOLD  

 !Li 

GR.GPITHESS  

nOR. TOLD 

TONE 

OF F-EPT. VOL UME 

FIG. 6 - BOTTOM VIEW OF CHASSIS 

PEAK-TO-PEAK VOLTAGE MEASUREMENTS USING AN OSCILLOSCOPE 

L50I 
FILTER 
CHOIE 

6C86 
I 17 IF AMP 

Lelai 

68115 
Au010 ouTPuT 

To determine whether or not a television cir-
cuit is functioning correctly, it is sometimes nec-
essary to compare the waveforms observed on an 
oscilloscope with those shown on the schematic 
diagram. In some cases, the complete story is not 
revealed unless peak-to-peak voltages are com-
pared also. Peak-to-peak voltages can be measured 
on an oscilloscope by proceeding as follows: 

1. Place a graph screen over the face of the 
cathode ray tube. A graph screen is a transparent 
sheet with lines drawn on it to form equal-sized 
squares, and it is normally furnished as Dart of 
the oscilloscope. 

2. Connect the vertical input terminals of the 
oscilloscope to a source of calibrating voltage. 
The heater supply line in the television receiver 
is a convenient source. If. the peak-to-peak voltage 
of the waveform to be measured is expected to be 
20 volts or less connect the vertical input terminals 
across one branch of the heater line and ground so 
as to obtain 6.3 volts AC. If the expected peak-to-
peak voltage is greater than 20 volts, connect the 
vertical input terminals across the two branches of 
the heater line so as to obtain 12.6 volts AC. 

3. Compute the peak-to-peak voltage of the 
calibrating source. The calibrating voltage as 
measured on an AC voltmeter must be multiplied 
by 2.828 (2.83 is sufficiently accurate) to determine 
its peak-to-peak voltage. Thus, the peak-to-peak 
voltage corresponding to 6.3 volts r.m.s. is 17.8 
volts, and the peak-to-peak voltage corresponding 
to 12,6 volts t.in.s. is 35.6 volts. 

6.105 
- £0510 AMP Oil 

FM OTT Ili 50W.0 IF Mu, 

lev 
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2M0 IT AMP 

1OAT 7 
5•14C AMA 

GrriC CCNTFOL 

5, 6 

6AU6 
- 5.Hr. SEP. 

6AU6 
KEYED LAC 

6CE16 
3SP , F AMP 

121377 
VDDE AHR 

6AL 5 
HOR. AFC 

III-VOLTAGE 

SUPPLY 

1.401 
RINGING 
COIL 

Tv • PHONO 
_ ,SVOTCro 

e94-, P HONO JACA 

QUIETING 
CONTROL 

É VAC. 

VERT. LIN. 

EIGIIT 

FOCUS 

NOR. LIN. 

WIDTH 

4. Adjust the vertical attenuator and vertical 
gain controls on the oscilloscope until the sine 
wave calibrating voltage is the desired size on 
the oscilloscope. Assuming there are 20 squares 
vertically and 20 squares horizontally on the 
usable area of the graph screen (this is common), 
the oscilloscope will have a response of one 
volt per square if the calibrating voltage is 
17.8 volts peak-to-peak (6.3 volts r.m.s.) and the 
vertical gain of the oscilloscope is adjusted so 
that the calibrating sine wave occupies 17.8 
squares vertically. If the calibrating voltage is 
35.6 volts peak-to-peak ( 12.6 volts r.m.s.) and 
the oscilloscope gain is adjusted so the sine 
wave occupies 17.8 squares vertically (one-half 
of 35.6), the oscilloscope response is 2 volts 
per square. If the calibrating voltage is 35.6 volts 
peak-to-peak and occupies 8.9 squares vertically 
(one-fourth of 35.6), the oscilloscope response is 
4 volts per square. This illustrates the manner in 
which the voltage pet square response is deter-
mined. Once the voltage per square response 
has been established, do not move the vertical 
gain or vertical attenuator controls. 

5. Disconnect the vertical input leads from 
the calibrating source, and connect them across 
the voltage to be measured. 11 necessary, center 
the waveform by adjusting the vertical centering 
control. 

6. Multiply the number of vertical squares 
that the waveform occupies by the voltage per 
square response which was ,stablished in step 4. 
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MODE S H-740111 H-742K21 H-743K21 Ch V-2233-
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IMPORTANT - Since many of the components are very critical, exact duplicates must be used for replacement purposes. However, any substitute supplied by Westinghouse will assure 

performance equal to or better than the list part. 
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PARTS LIST FOR MODELS H-740T21, H-742K21 AND H-743K21 

When ordering parts, specify model number of set in addition to part number and description of part. 

Part No. 

V-10841-1 
-pi- V-1292-1 

V-1293-1 
-0- V-1293-2 

V-5860-3 
V-5860-14 
V•5684-2 
V-5522 

-0. V-1096243 
V-11501-1 
V-9158-17 

-0- V-1036143 
-0- V- 11577-I 

V-11577-2 
4- V-11512-2 

V-I1513-1 
V-11513-2 
V-9547-1 

-54- V-11584-1 
-0- V-11584-2 

V-11151-3 
IL V-11505-2 

V-10932-1 
Y-10932-2 
V-11503-I 

-0- V-11503-2 
V-10030-1 
V-9770-1 

MODEL PARTS 

List Price 
Description Each 

Baffle and Grille Cloth (H-740T21)   $ .50 
Cabinet (H-740T21)   36.67•• 
Cabinet (11-742K21) 64.69•• 
Cabinet (H-743K21)   66.73•• 
Cable Assembly, speaker (H-740T2I) .27 
Cable Assembly, speaker (H-742K21, H-743K21)   .40 
Clip, plate to mask   .03 
Cord, AC power   1.25 
Cover Assembly, back   4.75 
Gasket, dust seal .65 
Grille Cloth (H-742K21) 
Grille Cloth (H-743K21) 

••• 
••• 

Knob, on-off-volume, picture (H-740T21, H-742K21)   .35 
Knob, on-off-volume, picture (H-743K21)   .35 
Knob, channel selector   1.20 
Knob, fine tuning (H-740T21, H-742K21)   .45 
Knob, fine tuning (H-743K21)   .35 

.10 

.45 

.45 

Nut, speed (control panel assy. mtg.) .03 
Plate, front glass   15.50 
Plate, mask (H-740T21, H-742K21)'   .20 

.25 
3.00 
3.20 
3.90•• 
8.00•• 

Knob, phono switch 
Mask, picture (H-740T21, H-742K21) 
Mask, picture (H-743K21) 

Plate, mask (H-743K21)   
Panel, control assembly (H-740T21, H-742K21)   
Panel, control assembly (H-743K21)   
Speaker, 9/4" PM (11-740T21)   
Speaker, 10" PM (H-742K21, H-743K21)   

V-2233-1 CHASSIS PARTS 

MISCELLANEOUS 

-0- V-11338-2 Belt, dial drive $ .35 
V-5426 Clip, IF mounting   .03 
V-10110-1 Clip, tube cap (6BQ6GT)   .10 
V-5906-7 Connector Assembly, HV   
V-9867-2 Cushion, yoke hood   

-0. V-9784-5 Magnet, ion trap   
V-5549 Plug, AC power (male)   
V-5926 Screw, wing, # 8-32 (yoke) 
V-10038-I Shield, miniature tube (crystal det., 6CB6) 

-0- V-10038-3 Shield, miniature tube (6BN6)   
V-10907-2 Socket Assembly, CRT   
V-10918-1 Socket Assembly, 12BH7   
V40918-1 Socket Assembly, HMV   
V-9888-1 Socket, miniature wafer (all 7-pin tubes)   
V-9889-1 Socket, miniature wafer ( all 9-pin tubes)   
V-8605 Socket and Capacitor Assembly, HV (includes R444. C431)   
V-4514-1 Socket, molded octal (5U4G, 6SN7GT, 6BQ6GT)   
V-4514-2 Socket, molded octal (6AX4GT)   
V-10958-1 Socket, miniature wafer ( 12BY7, 6BK5)   

-0- V-11657-1 Socket, phono input _  
V-10970-1 Socket, UHF connector 
V41468-2 Strap Assembly, CRT   

"I- V-11543-1 Superstructure, yoke 
"ti• V-11656-1 Switch, TV-phono   

.10 

.80 

.50 

.50 

.13 

.15 
3.25 
.17 
.15 
.20 
.10 C303 V-9863-1 
.35 C304 V-9863-I 
.30 C30; V-9803-1 
.30 C306 V-9863-I 

1.10 C308 V-9S63-1 
C313 RCP1OW4104M 

.50 

.06 

.55 

.30 

.04 

No. 

SECTION 1 R-F 

Part No. Description 

Clio V-5596 
C135 V-5596 
CI it) V-55% 
C141 V-5596 
C142 RCP1OW4103"A 
RI08 RC20AE151K 

-0- R110 RC20AE155J 
Rill RC20AE186J 

-r4- R112 RC40AE222K 
V-11333-1 

C201 V-9926-3 
C201 V-5596 
C203 V-5596 
C208 RCP1OW4103M 

/1- •C211 V-11535-1 

C213 RCP1OW6502M 
C215 RCM20B471K 
C216 RCM20B470K 
C217 RCM20B470K 
C218 RCP 10W6202M 
C219 V-5596 
•C220 V-9891 

C221 V-55% 
C222 RCP 10W4203M 
C273 RCM20B151K 
C224 RCP1OW4502M 
C234 RCPIOW4102M 
1.201 V-9882-5 
L202 V-9882-2 
L203 V-9915-2 
1_204 V-11396-1 
R201 V-11345-2 
R202 RC40AE273K 
R207 RC20AE103M 
"14.2013 V-11541}-1 

R210 RC20AE224K 
RU4 RC20AE122K 
11216 RC20AE121K 
R;.17 RC40AE681K 

.0- R220 V-11636-1 
.06 R225 RC20AE 181K 

R232 RC40AE223K 
R243 RC20AF 171M 
K244 RC20AE474K 
ÇW201 V- 11656-I 
T2U2 V-9231; 

V-9926-2 
(1:302 V-5653-11 

•rd- New part number listed /or the first time in Westinghouse radio or television service inforvinuton. 
• Sold only as complete assembly. Price shown covers complete assembly. 

•• Price includes Federal Excise Tax. 
••• Price furnished on request. 

NOTE: All prices are subject to change without notice. 

s 

*40 

Capacitor, . 005 mfd 
Capacitor, mfd 
Capacitor, .005 mfd 
Capacitor, . 005 mfd 
Capacitor, .01 mfd 400 v. 
Resistor, 150 ohms 1/2 w. 
Resistor, 1.5 megohms 1/2 w. 
Resistor, 18 megohms 1/2 w. 
Resistor, 2200 ohms 2 w. 
RF tuner assembly 

Function 

Tuner decoupling 
Tuner coupling 
Tuner decoupling 
Heater bypass 
AGC filter 
Tuner decoupling 
AGC decoupling 
AGC divider 
B plus dropping 
Tuner decoupling 

SECTION 2 - SOUND I-F AND AUDIO 

Capacitor, 4.7 mmf 
Capacitor, .005 mfd 
Capacitor, .005 mfd 
Capacitor, .01 mfd 400 v. 
Capacitor, 20 mfd 50 v. (assy. consists 
of ('211, C440, C413, C414) 

Capacitor, .005 mfd 600 v. 
Capacitor, 47) amf 
Capacitor, 47 mini 
Capacitor, 47 rnrnf 
Capacitor, .002 mfd 600 v. 
Capacitor, .005 mfd 
Capacitor, 30 mfd 450 v. elec. (assy. 
consists of C220, C441, C501, C502) 

Capacitor, .005 mfd 
Capacitor, .02 mfd 400 v. 
Capacitor, 1.56 rrunf 
Capacitor, .005 mfd 400 v. 
Capacitor, .001 mfd 400 v. 
Reactor 
Reactor 
Reactor, 350 inicrohenries 
Coil, quadrature 
Resistor, variable ( 0.500 ohms) 
Resistor, 27,000 ohms 2 w. 
Resi3t1r, 10,000 ohms 1/2 w. 
Control, 500,000 ohms (assy. consists 
of R208, SW501) 

Resistor, 220,000 ohms 1/2 w. 
Resistor, 1200 ohms 1/2 w. 
Resistor, 120 ohms 1/2 w. 
Resistor, 680 ohms 2 w. 
Control, 1 megohm 
Resistor, 180 ohms 1/2 w. 
Resistor, 22,000 ohms 2 w. 
Resistor, 470 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2 w. 
Switch 
Transformer 

SECTION 3 - VIDEO 

Capacitor, 3.3 inmf 
Capacitor, t.;.47 mad 
Capacitor, 800 mmf 
Capacitor, 800 mmf 
Capaciror, 800 mmf 
Capacitol, 800 mmf 
Cepacitor, BOO nunf 
Capacitor, . 1 mfd 400 v. 

Sound take-off 
Cathode bypass 
Screen bypass 
Tone compensation 

Filter 
Tone compensation 
Bypass 
IF coupling 
IF tank 
Screen bypass 
Cathode bypass 

Filter 
Line bypass 
Audio coupling 
IF tank 
Tone control coupling 
Decoupling 
Sound IF grid 
Sound IF grid 
RF choke 
FM dec. 
Quieting control 
Screen dropping 
Tone compensation 

Volume 
Plate load 
Screen decoupling 
Cathode bias 
Audio coupling 
Tone 
Cathode lias 
Plate load 
Plate linearity 
Isolation 
TV-phono 
Audio output 

1st IF tank 
IF trap coupling 
AGC decoupling 
IF screen bypass 
AGC decoupling 
IF screen bypass 
:F screec. bypass 
CRT grid bypass 

It.: New part number listed for the first time in Westinghouse radio or television service information. 
• Sold only as complete assembly. Price shown covers complete assembly. 

Price includes Federal- Excise Tax. 
Price furnished on request. 
All prices are sabjeci to change without notice-

List Price 
Each 

$ .25 
.25 
.25 
.25 
.20 
.05 
.15 
.15 
.25 

47.50 

.07 

.25 

.25 

.20 

3.75" 
.15 
.31 
.22 
.22 
.19 
.25 

4.35• 
.25 
.18 
.20 
.17 
.17 
.60 
.70 
.30 

1.60 
1.40 
.22 
.05 

1.20• 
.05 
.05 
.06 
.22 
.80 
.10 
.18 
.05 
.a5 

1.10 
1.90 

.10 
.08 
.20 
.20 
.20 
.20 
.20 
.24 
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PARTS LIST FOR 

Re. 
NO. Part No. 

C315 RCP1OW4104M 
C317 V-5596 
C3I8 R3CC2OSLI2OK 
C320 V-5658-1 
C32I R3CC2OSLI2OK 
C322 RCPIOW4203M 
C323 RCM20B560K 
C325 V-5596 
C326 V-9863-1 
C327 V-9926-2 
C328 R3CC2OSL120K 
C329 V-9926-3 

V-10916-1 
C330 RCM20B471K 
C33I V-5658-12 
C335 V-5596 
C336 V-5596 
L301 V-10771-I 
L302 V-9915-1 
L303 V-5902-1 
L304 V-5902-5 
L305. V-4886-1 
L307 V-4886-I 
L308 V- 10771-I 
L309 V-9802-3 
L310 V-4836-1 
R301 RC20AE104) 
R305 RC20AE680K 
R306 RC20AE471M 
R307 RC20AE103M 
R308 V-9927-2 
R309 RC20AE680K 
R310 RC20AE471M 
R311 V-9927-2 - 
R312 RC20AE 151K 
R313 RC20AE471M 
R316 RC20AE123K 
R317 RC20AE332K 
R319 V- 11537-I 
R320 RC20AE223K 
R322 RC40AE822K 
R323 RC20AE334K 
R324 RC20AE334K 
R326 RC30AE683K 

▪ R327 V-I1536-1 
R331 RC20AE155K 
R332 R.C20AE5641 
R335 RC40AES22K 
R336 V-9927-10 
R341 RC20AElOOK 
R342 RC20AE221K 
R343 V-9894-2 
T301 V-9882-7 
T302 V-9879 
T303 V-9879 
T304 V-9880 

C401 RCPIOW4104M 
C403 RCM20B271K 
C404 RCP 1 OW4103M 
C408 RCRIOW4103K 
C410 RCPIOW4503M 
C411 RCP1 0M6104M 
C412 RCP1OW4503K 

MODELS H-740721, H-742K21 

Description 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Crystal 
Capacitor, 470 tnmf 
Capacitor, 6.8 mmf 
Capacitor, .005 mid 
Capacitor, .005 mfd 
Reactor, slug tuned 
Reactor, 100 microhenries 
Reactor, 140 microhenries 
Reactor, 250 microhenries 
Reactor, 14 microhenries 
Reactor, 14 microhenries 
Reactor, slug tuned 
Reactor. tuned 
Reactor, 14 microhenries 
Resistor, 100,000 ohms 1/2 w. 
Resistor, 68 ohms 1/2 w• 
Resistor, 470 ohms 1/2 w• 
Resistor, 10,000 ohms V2 w. 
Resistor 4700 ohms 1/2 w. 
Resistor, 68 ohms 1,/2 w. 
Resistor, 470 ohms 1/2 w• 
Resistor, 4700 ohms 1/2 w. 
resistor, 150 ohms 1/2 w• 
Resistor, 470 ohms 1/2 w• 
Resistor, 12,000 ohms 1/2 w. 
Resistor, 3300 ohms 1/2 w. 
Control, 1500 ohms 
Resistor, 22,000 ohms V2 w. 
Resister, 3200 ohms 2 w. 
Resistor, 330,000 ohms V, w. 
Re.sistor, 330,000 ohms 1/2 w. 
Resistor, 68,000 ohms 1 w. 
Control, 50,000 ohms 
Resistor, 1.5 megohms 1/2 w• 
Resistor, 560,000 ohms 1/2 w. 
Resistor, 8200 ohms 2 w. 
Resistor, 10,000 ohms !/2 w. 
Resistor, I 0 ohms ' 12 
Resistor, 220 ohms 1/2 w. 
Control, 2 megohms 
Reactor 
Transformer 
Transformer 
Transformer 

.1 mfd 400 v. 

.005 mid 
12 mmf 
1.0 mini 
12 mmf 
.02 mfd 400 v. 
56 mmf 
.005 mfd 
800 mmf 
3.3 mmf 
12 nunf 
4.7 mini 

SECTION 4 - SWEEP 

Capacitor, . 1 mfd 400 v. 
Capacitor, 270 rnmf 
Capacitor, . 01 mfd 400 v. 
Capacitor, . 01 mfd 400 v. 
Cappcitor, . 05 mfd 400 v. 
Capacitor, . 1 mfd 600 v. 
Capacitor, .05 mfd 400 v. 

New part number listed for the first time in Westinghouse radio 
• Sold only as complete assembly. Price shown covers complete 

•• Price includes Federal Excise Tax. 
••• Price furnished on request. 

NOTE: All prices are subject to change without notice. 

AND H-743K21 (continued) 

Function 

Video bypass 
B plus bypass 
41.25 mc. trap 
Adjacent channel trap 
Adjacent channel trap 
AGC anti-hunt 
4.5 mc. trap 
AGC bypass 
Cathode bypass 
IF rank 
Plate bypass 
Det. plate filter 
Video detector 
Cathode bypass 
Vid, amp. plate 
Switch bypass 
Bypass 
41.25 mc. trap 
Video peaking 
Video peaking 
Video peaking 
Sync decoupling 
Video amp. decoupling 
Adjacent channel trap 
4.5 mc. trap 
Decoupling 
AGC divider 
Cathode bias 
Decoupling 
Grid decoupling 
IF damping 
Cathode bias 
Screen decoupling 
IF damping 
Cathode bias 
Screen decoupling 
Sync take-off 
Det. load 
Picture control 
Damping 
Plate load 
Divider 
Divider 
Divider 
Brightness 
Retrace suppression 
AGC divider 
Video plate load 
IF damper 
1st IF grid 
Video amp. grid 
Focus 
IF input 
1st IF 
2nd IF 
3rd IF 

Noise clipper coupling 
Sync sep. grid 
Vert, sync coupling 
Vert. MV coupling 
Cathode bypass 
Vert. coupling 
Pulse shaping net 

or television service information 
assembly. 

.19 

.07 
1.20 
.31 
.10 
.25 
.25 
.70 
.30 
.45 
.39 
.55 
.55 
.70 
.70 
.55 
.09 
.04 
.05 
.05 
.11 
.04 
.05 
.11 
.05 
.o5 
.05 
.05 
.85 
.06 
.20 
.05 
.05 
.09 
.80 
.05 
.10 
.20 
.10 
.06 
.05 
.75 
.60 
1.30 
1.30 
1.30 

.25 

.20 

.24 

.19 

.24 

.35 

.25 

List Price 
Each 

S .24 
.25 

.08 

.19 

.18 

.20 

.25 

.20 

Ref. 
No. Part No. 

•C413 V-11535-I 

6C,414 V-11535-1 

C415 V-9792-10510J 

C416 RCP1OW4254M 
C421 RCM20B10IK 
C422 RCM20B101K 

.10 C423 V-10293-I 
C424 RCM30C392K 
C425 RCP1OW4104M 
C426 RCM20B391K 
C427 RCP10M6103M 
C428 RCP1OW4104M 
C429 RCPIOM6104M 
C431 V-9901-3 
C432 RCP1OW4603M 
C433 RCPIOW4104M 
C434 V•9863•1 
C435 V-9863-1 
C437 V-5596 
C438 V-5596 

• *C440 V-11535-1 

•C441 V-9891 

C443 RCP1OW4103M 
C444 RCP1OW4104M 
C445 RCP1 OW4254M 
C446 V-55% 
C447 RCP1 OW4104M 
C451 RCM2OB 101 K 
C452 RCM20B681K 
C453 RCM20B391K 
C454 RCP100/4103M 
C455 RCP1 OW4502M 
C456 RCP1OW4104M 
C457 V-11228-1 
C462 RCM20B151K 
C466 RCP1OW4104M 
C469 RCM20B271K 
C470 RCPIOW4403M 
C472 RCM2 OB470K 
F401 V-6171-3 
L401 V-6764 

-A L402 V-11545-I 
1404 V-4886-2 
L406 V-4886-2 
L407 V-4886-2 
L413 V-11546-2 
R401 RC20AE472K 
R402 RC40AE183K 
R403 RC30AE472K 
R404 RC20AE224K 
R405 RC20AE273K 
R406 RC20AE474K 
R407 RC20AE474K 
R408 RC20AE473K 
R409 RC20AE 394 K 
R411 RC20AE682K 
R413 RC30AE104K 
R415 RC20AE224K 
R416 V-98I3-4 
R417 RC20AE564K 
R418 RC20AE 122K 

MODELS H-740T21 H-742K21 H-743K21, Ch. V-2233-1 

Description 

Capacitor, 150 mfd 50 v. (assy. con-
sists of C4I3, C414, C440, C211) 

Capacitor, 30 mfd 450 v. (assy. con-
sists of C413, C414, C440, C211) 

Capacitor, 51 nunf (used only with 
the V-11571-I dell. yoke) 

Capacitor, .25 mfd 400 v. 
Capacitor, 100 mmf 

Capacitor,,  1100 mfd 0mmm 
f450 v. 

Capacitor, 3900 nunf 
Capacitor, .1 mfd 400 v. 
Capacitor, 390 mmf 
Capacitor, .01 mfd 600 v. 
Capacitor, .1 mfd 400 v. 
Capacitor, .1 mfd 600 v. 
Capacitor, 500 mmf 
Capacitor, .06 mfd 400 v. 
Capacitor, .1 mfd 400 v. 
Capacitor, 800 mmf 
Capacitor, 800 mmf 
Capacitor, .005 mfd 
Capacitor, .005 mfd 
Capacitor, 10 mfd 450 v. (assy. con-

sists of C413, C414, C440, C211) 
Capacitor, 30 mfd 350 v. (assy. con-

sists of C220, C441, C501, C502) 
Capacitor, .01 mfd 400 v. 
Capacitor, .1 mfd 400 v. 
Capacitor, .25 mfd 400 v. 
Capacitor, .005 mfd 
Capacitor, . 1 mfd 400 v. 
Capacitor, 100 mmf 
Capacitor, 680 mmf 
Capacitor, 390 mmf 
Capacitor, .01 mfd 400 v. 
Capacitor, .005 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, 5-40 mmf 
Capacitor, 150 nunf 
Capacitor, .1 mfd 400 v. 
Capacitor, 270 mmf 
Capacitor, .04 mfd 400 v. 
Capacitor, 47 rnmf 
Fuse, I/4 amp. 250 v. 
Coil 
Reactor 
Reactor, 1.1 microhenries 
Reactor, 1.1 microhenries 
Reactor, 1.1 microhenries 
Reactor 
Resistor, 4700 ohms 1/2 w. 
Resistor, 18,000 ohms 2 w. 
Resistor, 4700 ohms 1 w. 
Resistor, 220,000 ohms 1/2 w. 
Resistor, 27,000 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 47,000 ohms V2w. 
Resistor, 390,000 ohms 1/2 w. 
Resistor, 6800 ohms 1/2 w. 
Resistor, 100,000 ohms I w. 
Resistor, 220,000 ohms V2w. 
Control, 250,000 ohms 
Resistor, 560,000 ohms 1/2 w. 
Resistor, 1200 ohms 1/2 w. 

Function 

Filter 

Filter 

Transient damping 
Hor. yoke return 
MV plate bypass 
MV coupling 
MV decoupling 
MV plate tank 
MV plate decoupling 
AFC coupling 
Coupling 
Screen bypass 
Screen bypass 
HV filter 
Phasing network 
AGC filter 
Heater bypass 
Heater bypass 
Heater bypass 
Heater bypass 

Decoupling 

Filter 
AGC delay 
Cathode bypass 
AGC bypass 
Cathode bypass 
Control bypass 
AFC cathode 
AFC plate bypass 
AFC coupling 
MV grid 
Coupling 
MV grid 
MV trimmer 
AFC coupling 
HMV decoupling 
Cathode bypass 
Phasing network 
Bypass 
Protection 
Ringing 
H. linearity 
Heater isolation 
Heater decoupling 
Heater isolation 
Width 
Keyed AGC grid 
AGC cathode 
AGC screen 
Sync amp. deg 
DC divider 
Sync sep. grid 
Coupling limite 
Decoupling 
Bleeder 
Sig. divider 
Decoupling 
Bypass 
Height 
Grid return 
Cathode lias 

New part number listed for the first time in Westinghouse radio or television service information. 
• Sold only as complete assembly. Price shown covers complete assembly. 

•• Price includes Federal Excise Tax. 
••• Price furnished on request. 

NOTE: All prices are subject to change without notice. 

List Price 
Each 

$ 3.75' 

3.75' 

.25 

.35 

.22 

.22 
1.25 
1.17 
.25 
.23 
.21 
.25 
.35 

1.70 
.22 
.24 
.20 
./0 
.25 
.25 

3.75' 

4.35* 
.20 
.24 
.35 
.25 
.24 
.22 
.25 
.23 
.20 
.17 
.24 
.35 
.20 
.24 
.20 
.20 
.22 
.30 

1.45 
1.30 
.38 
.38 
.38 

1.35 
.05 
.18 
.09 
.05 
.06 
.05 
.05 
.o5 
.05 
.05 
.10 
.05 
.75 
.05 
.05 
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Ref. 
No. 

4- R419 
R420 
R421 
R422 
R423 
R424 
R425 
R426 
R433 
R434 
R435 
R436 
R437 
R438 
R439 
R440 
R441 

14 R442 
R444 
R445 
R446 
R452 
R455 

4. R457 
R460 
R461 
R471 
R472 
R473 
R474 

R475 
R476 
R477 
R482 
R483 
R485 
R486 
R487 
R488 
R489 
R492 
R493 
R494 
R496 
R497 
R498 
R499 
T401 

▪ T402 
T403 
Z401 

-2i- Z402 

*C501 

•C502 

C503 
C504 
L501 
R401 

4- R502 
/4 'SW501 
/4 T501 

• 
• • 

• • • 

NOTE: 

PARTS LIST FOR 

Part No.. 

V-11539-1 
RC20AE332K 
RC20AE225K 
RC20AE 102 K 
V-6463 
RC40AE 153K 
RC20AE561K 
RC20AE561K 
RC20AE821K 
RC20AE274J 
V-11538-1 
RC2 OAF 563K 
RC20AE682K 
RC20AE333K 
RC20AE474K 
RC20AE151M 
RC20AE273K 
V-11328-9 
V-9927-7 
RC20AE472K 
RC20AE273K 
RC20AE102K 
RC20AE473K 
V-9375-4 
RC30AE330K 
RC20AE223K 
RC20AE 105K 
RC20AE105K 
RC20AE1)33K 
RC20AE391K 

RC20AE224K 
RC20AE474K 
RC20AE473K 
RC20AE 105 K 
RC20AE393K 
RC20AE 103K 
RC20AE 104K 
RC20AE682K 
RC20AE334K 
RC30AE683K 
RC20AE222 K 
RC20AE222K 
RC20AE274K 
RC40AE153K 
RC20AE103K 
RC20AE470K 
RC40AE392K 
V-10909-1 
V-11548-2 
V-9902 
V-11192-1 
V-11570-1 

V-9891 

V-9891 

V-5040-15 
V-5040-15 
V-6471-2 
RC30AE224M 
V-11328-8 
V-11540-1 
V-11544-1 

MODELS H-740T21, H-742K21 

Description 

Control, 750,000 ohms 
Resistor, 3300 ohms 1/2 w. 
Resistor, 2.2 megohms 1/2 w. 
Resistor, 1000 ohms 1/2 w. 
Control, 5000 ohms 
Resistor, 15,000 ohms 2 w. 
Resistor, 560 ohms 1/2 w. 
Resistor, 560 ohms 1/2 w. 
Resistor, 820 ohms 1/2 w. 
Resistor, 270,000 ohms 1/2 w. 
Control, 125,000 ohms 
Resistor, 56,000 ohms 1/2 w. 
Resistor, 6800 ohms 1/2 w. 
Resistor, 33,000 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 18,000 ohms 1/2 w. 
Resistor, 8200 ohms 5 w. 
Resistor, 330,000 ohms 1 w. 
Resistor, 4700 ohms 1/2 w. 
Resistor, 27,000 ohms 1/2 w. 
Resistor, 1000 ohms 1/2 w. 
Resistor, 47,000 ohms 1/2 w. 
Resistor, 3000 ohms 20 w. 
Resistor, 33 ohms 1 w. 
Resistor, 22,000 ohms 1/2 w. 
Resistor, 1 megohm 1/2 w. 
Resistor, 1 megohm 1/2 w. 
Resistor, 18,000 ohms 1/2 w. 
Resistor , 390 ohms 1/2 w. (used only 
with V-1157-1 defl. yoke) 

Resistor, 220,000 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 47,000 ohms 1/2 w. 
Resistor, 1 megohm 1/2 w. 
Resistor, 39,000 ohms 1/2 w. 
Resistor, 10,000 ohms 1/2w. 
Resistor, 100,000 ohms 1/2 w. 
Resistor, 6800 ohms 1/2 w. 
Resistor, 330,000 ohms 1/2 w. 
Resistor, 68,000 ohms 1 w. 
Resistor, 2200 ohms 1/2 w. 
Resistor, 2200 ohms 1/2 w. 
Resistor, 270,000 ohms 1/2 w. 
Resistor, 15,000 ohms 2 w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 47 ohms 1/2 w. 
Resistor, 3900 ohms 2 w. 
Transformer 
Transformer 
Control 
Filter 
Yoke assembly (contains V-11571-1 

defl. yoke) 
SECTION 5 - POWER 

Capacitor, 40 mfd 450 v. (assy. con-
sists of C220, C441, C501, C502) 

Capacitor, 40 mfd 450 v. (assy. con-
sists of C220, C441, C501, C502) 

Capacitor, .01 mfd 600 v. 
Capacitor, .01 mfd 600 v. 
Reactor 
Resistor, 22,000 ohms 1 w. 
Resistor. 50 ohms 10 w. 
Switch (assy. consists of SW501, R208) 
Transformer 

AND H-743K21 (continued) 

Function 

Vert. hold 
Pulse shape net 
Grid return 
Cath. bias 
Vert. linearity 
Decoupling 
Transient damping 
Transient damping 
Cathode bias 
HMV grid 
H. hold 
Plate load 
Horiz. discharge 
Boost decoupling 
Grid return 
Suppressor 
HMV decoupling 
Bleeder 
HV filter 
Decoupling 
Plate load 
AGC filter 
Decoupling 
Bleeder 
Cathode bias 
Coil shunt 
AFC bleeder 
AFC cathode 
Error take-off 

Transient damping 
Plate decoupling 
AFC delay 
Plate load 
Load 
Decoupling 
Decoupling 
Plate load 
Pulse shape net 
Sync control plate 
Bleeder 
Signal divider 
Cathode bias 
Divider 
Vert. decoupling 
Divider 
Divider 
Dropping 
Vertical output 
Hor. output & HV 
Width 
Integrating 

Deflection 

Filter output 

Filter input 
Line filter 
Line filter 
LV filter 
Protection 
Current limiter 
On-off 
Power 

New part number listed for the first time in Westinghouse radio or television service information. 
Sold only as complete assembly. Price shown covers complete assembly. 
Price includes Federal Excise Tax. 
Price furnished on request. 
All prices are subject to change without notice. 

List Price 
Each 

.75 

.05 
.05 
.05 
.76 
.20 
.05 
.05 
.05 
.15 
.75 
.10 
.05 
.05 
.05 
.06 
.06 
.75 
.10 
.05 
.06 
.05 
.05 

1.35 
.11 
.06 

.0" 

.05 

.08 

.05 

.05 
405 
.05 
.05 
.05 
.05 
.05 
.05 
.09 
.05 
.05 
.06 
.20 
.05 
.05 
.22 

3.90 
13.75 
1.55 
1.30 

13.50 

4.35* 

4.35* 
.35 
.35 

2.35 
.10 
.75 

1.20' 
19.06 

The changes that follow are incorporated in 
later production of the V-2233-1 chassis and are 
included on the schematic diagram in this supple-
ment. 

NEW FEATURES IN V-2233-1 CHASSIS 

FUSE 

A '/ ampere fuse is used to protect the hori-
zontal output tube and associated circuits. The 
fuse is located on top, near the center of the 
sweep chassis. 

PHONO PROVISIONS 

A record player can be connected to the 
phono jack located on the back of the IF chassis. 
When the TV-PHONO switch is in the PHONO 
position, plate voltage is removed from the 3rd 
IF amplifier, screen voltage is removed from the 
video amplifier, the grid of the CRT is grounded, 
and the 6AU6 sound IF amplifier serves as an 
audio amplifier for the phono signal. Thus, 
during phono operation, the face of the CRT is 
completely darkened. 

16 KV HIGH VOLTAGE 

A high-efficiency auto-transformer provides 
approximately 16,000 volts for the second anode 
of the CRT. This high voltage is desirable for 
good picture definition. A new tube (6AX4GT) 
which features a higher cathode to heater volt-
age rating is used in the horizontal damper 
circuit. Along with these circuit variations from 
previous Westinghouse chassis, the 15,750 CPS 
pulse applied to the horizontal AFC circuit is 
taken from the horizontal multivibrator rather 
than the horizontal output stage. 

NEW CIRCUIT 

If 60 cycle vertical sync pulses reach the 
horizontal sweep circuits, they may cause im-
proper operation which appears as a bend in the 
top portion of the picture. This effect is elimi-
ated by taking some 60 cycle pulse voltage 
from the cathode of the vertical multivibrator, 
dividing it to the correct amplitude (R497 and 
R498), and applying it to the grid of the hori-
zontal multivibrator so as to cancel any 60 
cycle sync pulses feeding through to this point. 

SUPPLEMENTARY INFORMATION 

CHASSIS ASSEMBLY If-2233-1 

PRODUCTION CHANGES 
TUNER VOLTAGE - To prevent excessive 

power dissipation in the RF amplifier tube under 
conditions of high line voltage, a 1000 ohm 1 watt 
resistor' (R113) is inserted in series with R112 
which connects to•terminal #10 of the tuner. 
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MODELS H-740T21, H-742K21, H-743K21, Ch. V-2233-1 

AUDIO TONE - To improve the tone control 
action and eliminate excessive high tones, C215 
in the plate circuit of the 6BN6 FM detector is 
changed to 270 mmf and a .001 mfd capacitor 
(C235) is added in parallel with C215. 

RESISTOR CHANGE - The audio load re-
sistor (R232) located in the plate circuit of the 
6AU6 sound IF or audio amplifier tube is changed 
to 18,000 ohms to decrease power dissipation in 
the resistor. 

PARASITIC SUPPRESSION - To suppress 
parasitic oscillations in the audio output stage at 
high volume levels, a 150 ohm resistor (R219) is 
inserted in series with the control grid of the 6BK5 
tube and a 1000 ohm resistor (R234) is inserted in 
series with the screen grid. 

FM DETECTOR - To improve the limiting 
action in the 6BN6 FM detector, the plate load 
resistor (R210) is changed to 330,000 ohms. 

PHONO INPUT - To insure against overload 
on phonograph operation, the phono input voltage 
is divided by adding a 470,000 ohm resistor (R245) 
in series with the phono input jack. 

TWEET ELIMINATION - To eliminate tweet 
interference which appears on the picture in some 
instances, an 800 mmf capacitor (C238) is added 
between ground and the 250 volt line that supplies 

accelerator voltage to the 6BN6 FM detector. 

RESISTOR CHANGE - To lower power dissi-
pation in the video amplifier plate load resistance 
when the picture control is set at minimum re-
sistance, a 10 ohm resistor (R334) is added in 

series with the picture control. 

RESISTOR CHANGE - A single 3900 ohm 5 
watt resistor (R322) is used as a video amplifier 

plate load resistor in place of the two 8200 ohm 
resistors (R322 and R335) that had been used in 
parallel. 

INCREASED BRIGHTNESS RANGE - To 
improve the range of the brightness control, a 
10,000 ohms resistor (R325) is inserted between 
the control and ground. 

HORIZONTAL OVERDRIVE ELIMINATION - 
To eliminate a white vertical line which appears 
approximately one third of the way from the left 
side of the raster under certain conditions, R485 
in the horizontal multivibrator plate circuit (pin 
#6) is changed to 27,000 ohms, decreasing the 
drive to the horizontal output stage. 

VERTICAL BAND ELIMINATION - To 
eliminate a vertical band that appears on the right 
side of the raster under some conditions, a 100,000 
ohm resistor (R410) is added between the boosted 
voltage line and the 290 volt line. 

RIPPLE ELIMINATION - To reduce hum at 
the plate of the horizontal multivibrator which 
may cause vertical lines in the picture to wave 
slightly when the receiver is operated on a non-
synchronous AC line, C466 located in the pin 
#6 plate circuit of the horizontal multivibrator is 
changed to 0.25 mfd. 

WIDTH REACTOR - To reduce temperature 
rise in the horizontal output transformer, the width 
reactor, L413, is changed to part number V-11546-3. 

In the original parts list for the V-2233-1 chas-
sis, reference number T403 is erroneously listed 
as a width control. Since T403 is not used in the 
V-2233-1 chassis (the width reactor is L413), T403 
should be deleted from the parts list to avoid 
confusion. 

DAMPER TUBE SUBSTITUTE - A 6AS4GT 
tube can be substituted in place of the 6AX4GT 
horizontal damper tube. 

Ref. 
No. Part No. 

V-6171-6 
V- 11966-I 

C142 RCP 10M6103M 
R113 RC30AE 102M 
C208 RCP 10M6103M 
C213 RCPIOM6502M 
C215 RCM20B271K 
C222 RCP 10M6203 M 
C224 RCPIOM6502M 
C234 RCP 10M6102M 
C235 RCP 10M6102M 
C238 V-9863-1 
R210 RC20AE334K 
R219 RC20AE 151K 
R232 RC40AE 183K 
R234 RC20AE 102K 
R245 RC20AE474K 
C315 RCP 10M4104M 
C322 RCP I 0M6203M 
R322 V-5924-3 
R325 RC20AE 103K 
R344 RC20AE 100K 
C404 RCP 10M6103M 
C408 RCP 10M6103K 
C415 V-9792-10430J 

C416 RCP 10M4254M 
C432 RCP 10M4603M 
C443 RCPIOM6103M 
C454 RCP 10M6103M 
C455 RCP 10M6502M 
C466 RCP 10W4254M 
C470 RCP 10M4403M 
L413 V-11546-3 
R410 RC30AE 104K 
R485 RC20AE273K 

PARTS LIST CORRECTIONS AND ADDITIONS 

Description 

Fuse, 1/4 amp. 250 v. 
Holder, fuse 
Capacitor, .01 mfd 600 v. 
Resistor, 1000 ohms 1 w. 
Capacitor, .01 mfd 600 v. 
Capacitor, .005 mfd 600 v. 
Capacitor, 270 mml 
Capacitor, .02 mfd 600 v. 
Capacitor, . 005 mfd 600 v. 
Capacitor, .001 mfd 600 v. 
Capacitor, . 001 rnfd 600 v. 
Capacitor, 800 mmf 
Resistor, 330,000 ohms 1/2  w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 18,000 ohms 2 w. 
Resistor, 1000 ohms 1/2  w. 
Resistor, 470,000 ohms 1/2  w. 
Capacitor, .1 mfd 400 v. 
Capacitor, .02 mfd 600 v. 
Resistor, 3900 ohms 5 w. 
Resistor, 10,000 ohms V2 w. 
Resistor, 10 ohms 1/2  w. 
Capacitor, .01 mfd 600 v. 
Capacitor, .01 mfd 600 v. 
Capacitor, 43 mmf (used only with 
V-11571-2 defl. yoke) 

Capacitor, .25 mfd 400 v. 
Capacitor, .06 mfd 600 v. 
Capacitor, .01 mfd 600 v. 
Capacitor, .01 mfd 600 v. 
Capacitor, . 005 mfd 600 v. 
Capacitor, . 25 mfd 400 v. 
Capacitor, .04 mfd 400 v. 
Reactor 
Resistor, 100,000 ohms 1 w. 
Resistor, 27,000 ohms 1/2  w. 

• Price furnished on request. 
NOTE: All prices are subject to change without notice. 

Function 

AGC filter 
B plus dropping 
Tone compensation 
Tone compensation 
RF bypass 
Audio coupling 
Tone control coupling 
Decoupling 
Audio bypass 
Audio bypass 
Plate load 
Suppressor 
Dropping 
Decoupling 
Divider 
Video bypass 
AGC anti-hunt 
Plate load 
Brightness bleeder 
Cathode bias 
Sync coupling 
VMV coupling 

Transient damping 
Hor. yoke return 
Linearity network 
AGC delay 
MV grid 
Coupling 
HMV decoupling 
Linearity network 
Width 
Bleeder 
Plate decoupling 

List Price 
Each 

8 . 27 
.20 
.21 
.09 
.21 
.20 
.20 
.25 
.20 
.18 
.18 
.20 
.05 
.05 
.18 
.05 
.05 
.25 
.25 

1.15 
.05 
.06 
.21 
.25 

.40 

.25 
21 
.21 
.20 
.40 
.25 

1.40 
.10 
.06 

John F. Rider 



ANT. 

e 

L 

• 1!: 

frr  

630.1 te 60E7 
R•F AMP. 

12 

11 

471 

.33 

2.2K 

• Z 34 
- 

22 G11 
WOO 

-r _ J 2211 
1000 

• FACTORY 

.75 3 

TEST 

.1 FM J.- PONT 

1"? 

220 • I BOTTOM VIEW 

UHF 

-- 0 

5 7.51 

1000 

UHF 

'ALL SINT. 4J-E•S V.L • 711E MO87 ON CIIAML 
A-F1111111. or «AP, • ' 6 5..A. WAFER. 

3....11.11.183 »Fie ;wow POSITION.. 
. %Mlle IA ALL CA/111C1104: S F TUNER 1, MW. SE-OTION I RF 

6.3V 

volt- IS 
T1JrtR 

SIC; 

AVM OUTPBT 

4 

gig§ gee 6_@6 

. , IF 2 IIE• IF 'at ' en 

'‘,. 4 3 .., W C434 3..4\ ., Coop, 
I 4,-,,,....Li = t 407 :q.. ._We, 71 4--1.110 

-‘-rr3-1-1‘-2----11.-1--! - 
2KT I . 12BH7 

SMC.ANI é 51.V_II IFIe Al 5 VERT. OitTPuT F. 

SYNC.O., RLL SYNC. SEE 1.1,1. V.V. 078. A.F.0 NC1SF CLIPPER 

• III‘S o C437 4 /./..‘à3 4(y3 4(àS LesL1e\ IS 
_ 

= =  

CFI IF .• 

7/ . 1 4 

• 

_ 
K 

5

, CNI6TECION • Tr,: « 4. 1 5.,(' SeI1A1" '11'.11 I. 

1.1e 13/\  3.• 

•,,,,,, 'Ira'  
0 

EdiC6C' ._ ._ 14_.%a•ff ISM 

c•'. • I NOR. 00713,12 DAMPER KE5E1. &C.C. 

12 ej2 l 7 ‘.\...).,7. 7 e s(S 

' \-- l -÷-
C 43.• 
301 

I. ALL Cael.11ANO VA, ITS IN M. I) AND ALL RESISTANLL VALUES IN ONMS UNLESI, 
ETNERMIF SPECIFIC!, 

2 'N ( AIL, A FED CoranNENIS WERE Of SLIMTLY DIFFERF, 
VAlUE " 114.11 I..1423WN. REPLACEMPr PARTS SmDuLD BE 3F VALUES SHOWN. 

3. VOI.TASES WESURFT. FROM CHASSIS GROUND à 221000 OW, vOLT METER. 
0.1111 voL1,....K ' II K.A.T. ALL C'S 1 S SÉ1 AT AtIrwAy... W SIGNAL INPUT. 

• 405 ...-6,10.1/ BE AS St•Obe, j :0 PER CENT 

4. PU ' 70121• ANC( ANA NE...1 8 1055 OF TPST EOUITMENT NIA5 CAUSA 501W 
W.F 1/.7 .0019 ...P 1 NE PEAK - PET VO1 TARE READINGS. 

Km:Lc. 

IA 

CI4 0 -7 

o 

O.  

C223 
150 

6556 

5/ SCUND iF 22/0 'MKT. 
OR 

I sy Au1310 AMR 
NOV  

C218 

• 47 SWF y 

4 It t  

a L205 

,L202 

8244 
4704 

L21 - 

RE15 
120 

111413 ) 

0216 
.002 

005 
•--I1 • 

0234 
R2 A .001 
1.2« 

:V I 

= 

R20. 500 

Ill  Wee 0 6W 

SECTION 2 SOUND IF AND AUDIO 
IF CHASSIS - - - - - - 

R243 
470 

SW 201 

TV 11110310 

1.204 

O 

0203: 

8202 
27K 

C88î _ • 

250V 

C213 
1270 

1/110 
3306 

R245 0221 
470K .005 

CLOTIOL 

0220 
1 WG 

C222 
.02 

R208 

VO 
5001I 

0.224 
005 

11219 
ISO 

8207 

AUDIO OUTPUT 

3.35 

R225 
C2013 - 160 
.01 .t  

C201 
•.7 IMF 

T 301 

o 1401042 

1:10.1‘131 
1.531 

YO 030 

• 141.1F 

e-•• 0 0.301 

8336 
10K 

5 .1 ner 
CZ2 

0325 

•005 

8331 
58011 

e 

T202 
OuT Put 
TRANS.  

k .0.t7 
_ _ 

SPEAKER 

239 oz 4119 

Re, 
47K 

3021 

csos 

I "o 
MAW 

e2 0 ‘2 
W 

CS 

5 WV 

.1V 

R309 
ea 

855 

1055 

8310 
38.121FAMR 

470 --,VVV-141-c-33#--45 
8313 .00# 

470 117 1. 304 
• 1303 

31 

C306 
Iwo 
WIF 

: I 
,2 

8311 
4.711 

SV 

- C326 - 
BOO •-e 
IMF 

5  95V 

WV 

c• ,,3 - 
- 

12 -jr" t 

28700. 1018. 

ORIlyfaa 

L310 -1 8342 "02 
220 1000. 

C328 
! 27 
NW L. 

-0329 
1 4.7~ 

00E0 DEE. 

3,9 

#317 
3.311 

L 309 L303 # 323 

140.0 1,00 

Cil) 8303 

.008 234...L 304 
1 

1.35 

R344 

L 3O3 
145A 

R 316 r0 TEST 
1211 POINT 

SECTION 3 VIDEO 

--

YIDEO 

0319 
I.5K 
PICTURE 
CMTROL 

250. 

328 
K 

0 317 D. 
0031_ 

9.32 
330 

8307 %OK # 333 

11144 I 

6331 

C N3 

•V1.•-••• 

R 343 
M G 

WXUS 
CON ROL 

•wr 

105 

tOtv 

R401 
4.70 

608 1 4.7. 

.00'04; • 81112 

15,73013. 

211. P-P 
71Z6±j! 603. 
WNW CLIPPER 

R445 
4.7K 

2 9112 2 

2. 

2 

C401 

25 801.. 

cr-eu 
84 
470K 

)2417 
  STNC AMPS 13813-11 

SYNC CONTROL 00% 

R.106 
476 5, 3300 

A v". .  SWEEP CHASSIS 

£ e  

110V, A.FC 

C4811 
270 
MAW 

C472 

• R4,5 
220K 

ISO twAK 

67V.P.P 
15.7 

R•72 10 451 ,00 

C 45S 
390 IMF 

R475 
22011 

CO" 
.000 

C443 
I 

:1?6,AR LF 

4.2V 

8433 
820 

C447 
.1 

C454 
z .01 

8473 
111K 

8405 
Z7K .0, 22K 8.26 8.211 

Z401 

, 2K 

#411 6.86 < .002 ,..005 .005 

-t - 

R457 - 0497 
10K 

R477 0.4 

C•57 
5- 40 

LOUD 

L401 
RNOING 
COIL 

R4913 
47 

658707 1171 
vERT. N.V.  2De• 20% 

"My 

5 1  C408 

6 R417 
.87 SSOK 

#418 
1.2 

11413 .r 
'1,011 8419 75011 

VERT. MOLD 
CONTROL 

441211 
100 

R418 250« 
NEIGNT 
CONTROL 

R465 
39K 

C 440▪ ' 

R4;5 
47K 

7 
8.84 R4 o 4 aatti 

vERT. OUTPUT 

CAll 0  51, .2 '.• 

7 F.. VERT. OUTPUT WA. 
TRANS. , ,a,#c 

T 401 2 402  145F 
R421 .. 1e 4. 

''• ro -4 à=i3c. '. ';-I 
NITI:C711:17.-.1.N. tv.--JF ..tirNiv 4 i 

Z. I-35 ' ',Li.; 4,--o- six.....U, l 
WEPT. 

!c/C415el 

WR. 

tip, :velFA. 

R423 5« 

ge"Re. 

R422 
le 

zz 

• 
▪ 0413 

Rsî 

R44I 
076 

0.425 

I 

R461 

55e 680661 

Hca.OuSPVT 

C424 
3900 

Wite° 

lOO 0436 
18F 56K 

D8'.1 

GB 
427 

J.0456 
izte 

Re&O 

me 3. 
0.444 

R485 
27K 

4 

460 
33 

8489 
3RK 

/1442 
0.28 

40V 

#410 
100K 

It V RECT. 

7402 

r: 

04231 -

 -3e N.13/3/22" 
R-139 
2.3K 

10 T.4. 

R444 
330K 

C431 
ISOO 
- WAF 

3 

L_ s_ 

WIDTH 

 L4•21  

NOR. 
LIN. 

SECTION 4 SWEEP 

 Gr5_0 
F401 FUSE 
124 NW 250V 

3 

20031 

6ASAGT 
Oa 

6_AAAld 
BAWER 

POWER 
TRANS. 
T50, 

Sri 501 
Cf F• ON SWITCH 

C503 
117V .01 
A.C. -C504  

.0, 

R501 
220K 

6.3V 

SECTION 5 POWER 

1,301 

CI ¡ASSIS NO. V- 2233-I 

SCHEMATIC DIAGRAM 

3
9
V
d
 A
l
 
3
V
I
O
H
O
N
I
1
S
3
M
 

©John F. Rider CHASSIS V-2233-1, Rev. 

Ima 



MODEL H-737T17, Ch. V-2232-2 

SUPPLEMENTARY INFORMATION 

CHASSIS ASSEMBLY V-2232-2 

A V-2232-2 chassis is used in later production of Model H-737117. Included in this 
supplement are a schematic diagram, top view, bottom view and chassis parts list cover-
ing the V-2232-2 chassis. 

For alignment, adjustment and other service information on the V-2232-2 chassis, 
refer to the H-74012I, H-742K21 and H- 743K21 service notes. 
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V-2232-2 CHASSIS PARTS 

ICY 
22V 2.5 TOv 

5 SN 7G3  
NOISPCHLTppER VERT. MULTI. 

ieLec vERT. OUTPUT 

HI VOLTAGE 
SUPPLY 

1.40i 
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List Price 
Part No. Description Each 

V-11338-1 Belt, dial drive   $ .30 
V-5426 Clip, IF mounting   .03 
V-10110-1 Clip, tube cap (68Q6GT)   .10 
V-5906-5 Connector Assembly, HV   .45 
V-9867-2 Cushion, yoke hood   .06 
V-6171-6 Fuse   .27 
V-11966-1 Holder, fuse   .20 
V-9784-4 Magnet, ion trap   .55 
V-5549 Plug, AC power (male)   .30 
V-5926 Screw, wing, 0/8-32 (yoke)   .04 
V-10038-1 Shield, miniature tube ( crystal det., 6CB6)   .06 
V-10038..3 Shield, miniature tube (6BN6)   .10 
V-10907-1 Socket Assembly, CRT   .80 
V-10918-1 Socket Assembly, 12BH7   .50 
V-10918-1 Socket Assembly, HMV   .50 
V-9888-1 Socket, miniature wafer ( all 7-pin tubes and crystal)   .13 
V-9889-1 Socket, miniature wafer (12AT7)   .15 
V-8605 Socket and Capacitor Assembly, 11V ( includes R444, C431)   3.25 
V-4514-1 Socket, molded octal (5U4G, 6SN7GT, 6BQ6GT)   .17 
V-4514-2 Socket, molded octal (6AX4GT) .15 
V-10958-1 Socket, miniature wafer ( 12BY7, 6BK5, 12AU7)   .20 
V-10970-1 Socket, UHF connector . •35 

11- V-11468-4 Strap Assembly, CRT   .40 
-,- V-11569-2 Superstructure, yoke   1.05 

4- New part number listed for the first time in Westinghouse radio or television service information. 
* Sold only as complete assembly. Price shown covers complete assembly. 

•• Price includes Federal Excise Tax. 
••• Price furnished on request. 

NOTE: All prices are subject to change without notice. 
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Ref. 
No. 

C116 
C135 
C140 
C141 
C142 
R108 
R110 
R111 
R112 

PARTS 

Part No. 

V-5596 
V-5596 
V-5596 
V-5596 
RCP1OW4103M 
RC20AE151K 
RC20AE155J 
RC20AE186J 
RC40AE222K 
V-11333-1 

C201 V-9926-3 
C202 V-5596 
C203 V-5596 
C208 RCP1OW4203t44 
•C211 V-11535-1 

C213 RCP1OW4502M 
C215 RCM20B471K 
C216 RCM20B470K 
C217 RCM20B470K 
C218 RCP1OW6202M 
C219 V-5596 
•C220 V-9891 

C221 V-5596 
C222 RCP1OW4203M 
C223 RCM2013151K 
C235 RCP1 OW4102 M 
L201 V-9882-5 
L202 V-9882-2 
L203 V-9915-2 
L204 V-11396-1 
R201 V-11345-2 
R202 RC40AE273K 
R207 RC20AE273K 
•R208 V-9877-4 

R210 RC2C`AF.224K 
R214 RC20AE122K 
R216 RC20AE121K 
R217 RC40AE681K 
R225 RC20AE181K 
R243 RC20AE471M 
T202 V-9238 

C301 
C302 
C303 
C304 
C305 
C306 
C308 
C313 
C315 
C317 

V-9926-2 
V-5658-1I 
V-9863-1 
V-9863-1 
V-9863-1 
V-9863-1 
V-9863-1 
RCP1OW4104M 
RCP1OW4104M 

V-5596 

LIST FOR V-2232-2 CHASSIS 

SECTION 1 - R- F 

Description 

Capacitor, . 005 mfd 
Capacitor, . 005 mfd 
Capacitor, . 005 mfd 
Capacitor, .005 mfd 
Capacitor, .01 mfd 400 v. 
Resistor, 150 ohms V2 w. 
Resistor, 1.5 megohrns 1/2 w. 
Resistor, 18 megohms 1/2 w. 
Resistor, 2200 ohms 2 w. 
RF tuner assembly 

(continued) 

Function 

Tuner decoupling 
Tuner coupling 
Tuner decoupling 
Heater bypass 
AGC filter 
Tuner decoupling 
Divider 
AGC divider 
B plus dropping 

SECTION 2 - SOUND I-F AND AUDIO 

Capacitor, 4.7 mmf 
Capacitor, . 005 mfd 
Capacitor, . 005 mfd 
Capacitor, .02 mfd 400 v. 
Capacitor, 20 mfd 50 v. ( assy. consists 
of C211, C440, C413, C414 

Capacitor, .005 mfd 400 v. 
Capacitor, 470 nunf 
Capacitor, 47 mmf 
Capacitor, 47 mid 
Capacitor, . 002 mfd 600 v. 
Capacitor, . 005 mfd 
Capacitor, 30 mfd 450 v. elec. (assy. 
consists of C220, C441, C501, C502) 

Capacitor, . 005 mfd 
Capacitor, .02 mfd 400 v. 
Capacitor, 150 nunf 
Capacitor, . 001 mfd 400 v. 
Reactor 
Reactor 
Reactor, 350 microhenries 
Coil, quadrature 
Resistor, variable ( 0-500 ohms) 
Resistor, 27,000 ohms 2 w. 
Resistor, 27,000 ohms 1/2 w. 
Control, 500,000 ohms (assy. consists 
of R208, R319, SW5r1) 

Rpsistor, 22 ,,,0ü0 ohms 
Resistor, 1200 ohms 1/2 w. 
Resistor, 120 ohms 1/2 w• 
Resistor, 680 ohms 2 w. 
Resistor, 180 ohms 1/2 w. 
Resistor, 470 ohms I/2 w. 
Transformer 

SECTION 3 - VIDEO 

Capacitor, 3.3 mud 
Capacitor, 0.47 nunf 
Capacitor, 800 mmf 
Capacitor, 800 nunf 
Capacitor, 800 nunf 
Capacitor, 800 nunf 
Capacitor, 800 =if 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 005 mfd 

Sound take-off 
Cathode bypass 
Screen bypass 
Tone compensation 

Cathode bypass 
Audio plate 
Bypass 
IF coupling 
IF tank 
Screen bypass 
Cathode bypass 

Filter 
Line bypass 
Audio coupling 
IF tank 
Filter 
Sound IF grid 
Sound IF grid 
RF choke 
FM det. 
Quieting control 
Screen dropping 
Tone compensation 

Volume 
Plate load 
Screen decoupling 
Cathode bias 
Dropping 
Cathode bias 
Plate linearity 
Audio output 

1st IF tank 
IF trap coupling 
AGC decoupling 
IF screen bypass 
AGC decoupling 
IF screen bypass 
IF screen bypass 
CRT grid bypass 
Video bypass 
Decoupling 

New part number listed for the first time in Westinghouse radio or television service information. 
• Sold only as complete assembly. Price shown covers complete assembly. 

•• Price includes Federal Excise Tax. 
••• Price furnised on request. 

NOTE: All price are subject to change without notice. 

List Price 
Each 

.25 

.25 

.25 

.25 

.20 

.05 
•15 
.15 
.25 

47.50 

.07 

.25 

.25 

.18 

3.75• 
.17 
.31 
.22 
.22 
.19 
.25 

4.35• 
.25 
.18 
.20 
.17 
.60 
.70 
.30 

1.60 
1.40 
.22 

Ref. 
No. Part No. 

C318 R3CC2OSLI2OK 
C320 V-5658-1 
C321 R3CC2OSLI2OK 
C322 RCP1OW4104M 
C323 RCM2013560K 
C325 V-5596 
C326 V-9863-1 
C327 V-9926-2 
C328 R3CC2OSL120K 
C329 V-9926-3 

V-10916-1 
C330 RCM20B471K 
C331 V-5658-12 
C335 V-5596 
L301 V-10771-1 
L302 V-9915-1 
L303 V-5902-1 
L304 V-5902-5 
L305 V-4886-1 
L307 V-4886-1 
L308 V-10771-1 
L309 V-9882-3 
L310 V-4886-1 
R301 RC20AE104J 
R305 RC20AE680K 
R306 RC20AE471M 
R307 RC20AE103M 
R308 V-9927-2 
R309 RC20AE680K 
R310 RC20AE471M 
R311 V-9927-2 
R312 RC20AE151K 
R313 RC20AE471M 
R316 RC20AE123K 
R317 RC20AE332K 
•R319 V-9877-4 

R320 RC20AE223K 
R322 V-5924-3 
R323 RC20AE334K 

.06 R324 RC20AE334K 
R325 RC20AE103K 

2.15 . R326 RC30AE683K 
.05 R327 V-10914-1 
.05 R332 RC20AE474J 
.06 R336 V-9927-10 
.22 R341 RC20AElOOK 
.10 R342 RC20AE221K 
.05 R343 V-9894-2 

1.90 T301 V-9882-7 

.10 

.08 

.20 

.20 

.20 

.20 

.20 

.24 

.24 

.25 

T302 V-9879 
T303 V-9879 
T304 V-9880 

C401 
C403 
C404 
C408 
C410 
C411 
C412 

RCP1OW4104M 
RCM20B271K 
RCP1 OW4103M 
RCP 1 OW4103K 
RCP1OW4503M 
RCP10M6104M 
RCP1 OW4503K 

Description 

Capacitor, 12 minf 
Capacitor, 1.0 mmf 
Capacitor, 12 nun( 
Capacitor, . 02 mfd 400 v. 
Capacitor, 56 mrnf 
Capacitor, . 005 mfd 
Capacitor, 800 mrnf 
Capacitor, 3.3 mmf 
Capacitor, 12 nunf 
Capacitor, 4.7 rrinf 
Crystal 
Capacitor, 470 mmf 
Capacitor, 6.8 mmf 
Capacitor, . 005 mfd 
Reactor, slug tuned 
Reactor, 100 microhenries 
Reactor, 140 microhenries 
Reactor, 250 microhenries 
Reactor, 14 microhenries 
Reactor, 14 microhenries 
Reactor, slug tuned 
Reactor, tuned 
Reactor, 14 microhenries 
Resistor, 100,000 ohms 1/2 w. 
Resistor, 68 ohms 1/2 w. 
Resistor, 470 ohms 1/2 w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 4700 ohms 1/2 w. 
Resistor, 68 ohms V2 w. 
Resistor, 470 ohms 1/2 w. 
Resistor, 4700 ohms 1/2 w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 470 ohms 1/2 w. 
Resistor, 12,000 ohms 1/2 w. 
Resistor, 3300 ohms 1/2 w. 
Control, 1500 ohms (assy. consists 
of R208, R319, SW501) 

Resistor, 22,000 ohms 1/2 w. 
Resistor, 3900 ohms 5 w. 
Resistor, 330,000 ohms 1/2 w. 
Resistor, 330,000 ohms 1/2 w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 68,000 ohms 1 w. 
Control, 50,000 ohms 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 10 ohms 1/2 w. 
Resistor, 220 ohms 1/2 w. 
Control, 2 megohrns 
Reactor 
Transformer 
Tran sformer 
Transformer 

SECTION 4 - SWEEP 

Capacitor, .1 mfd 400 v. 
Capacitor, 270 mmf 
Capacitor, . 01 mfd 400 v. 
Capacitor, . 01 mfd 400 v. 
Capacitor, . 05 mfd 400 v. 
Capacitor, . 1 mid 600 v. 
Capacitor, . 05 mfd 400 v. 

New part numher listed for the first time in Westinghouse radio 
• Sold only as complete assembly. Price shown covers complete 

•• Price includes Federal Excise Tax. 
••• Price furnished on request. 

NOTE: All prices are subject to change without notice. 

Function 

41.25 mc. trap 
Adjacent channel trap 
Adjacent channel trap 
AGC filter 
4.5 mc. trap 
AGC bypass 
Cathode bypass 
IF tank 
Plate bypass 
Det. plate filter 
Video detector 
Cathode bypass 
Vid, amp. plate 
Bypass 
41.25 mc. trap 
Video peaking 
Video peaking 
Video peaking 
Sync decoupling 
Video amp. decoupling 
Adjacent channel trap 
4.5 mc. trap 
Decoupling 
AGC divider 
Cathode bias 
Decoupling 
Grid decoupling 
IF damping 
Cathode bias 
Screen decoupling 
IF damping 
Cathode bias 
Screen decoupling 
Sync take-off 
Det. load 

Picture control 
Damping 
Plate load 
Divider 
Divider 
Brightness bleeder 
Divider 
Brightness 
AGC divider 
IF damper 
1st IF grid 
Video amp. grid 
Focus 
IF input 
1st IF 
2nd IF 
3rd IF 

Noise clipper coupling 
Sync sep. grid 
Vert, sync coupling 
Vert. MV coupling 
Cathode bypass 
Vert. coupling 
Pulse shaping net 

or television service information. 
assembly. 

List Price 
Each 

S . 19 
.08 
•19 
.24 
.20 
.25 
.20 
.10 
•19 
.07 

1.20 
.31 
.10 
.25 
.70 
.30 
.45 
.39 
.55 
.55 
.70 
.70 
•55 
.09 
.04 
.05 
.05 
.11 
.04 
.05 
.11 
.05 
.05 
•05 
.05 

2.15* 
.06 
1.15 
.05 
•05 
.05 
.09 
.80 
.12 
.10 
.06 
.05 
.75 
.60 

1.30 
1.30 
1.30 

.25 

.20 

.24 

.19 

.24 

.35 

.25 

3
S
1
1
0
H
O
N
I
1
S
3
M
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MODEL H-737T17, Ch. V-2232-2 

Ref. 
No. 

*C413 

*C414 

C415 

C415 

PARTS LIST FOR V-2232-2 CHASSIS 

Part No. 

V-11535-I 

V-11535-1 

V-9792-10510) 

V-9792-10430) 

C4I6 RCPIOW4254M 
C421 RCM20B10IK 
C422 RCM2OBIOIK 
C423 V-10293-1 
C424 RCM30C392K 
C425 RCPIOW4104M 
C426 RCM20B391K 
C427 RCPIOM6103M 
C428 RCP1OW4104M 
C429 RCPIOM6104M 
C431 V-9901-3 
C432 RCP I OW4603M 
C433 RCP 1 OW4104M 
C434 V-9863-I 
C435 V-9863-1 
C437 V-5596 
C438 V-5596 
*C440 V-11535-1 

*C441 V-9891 

C443 RCP1OW4103M 
C444 RCP 10W4104M 
C445 RCP 10W4254M 
C446 V-5596 
C447 RCP 10W4104M 
C45I RCM2OBIOIK 
6152 RCM20B681K 
C453 RCM20B391K 
C454 RCP1OW4103M 
C455 RCP1OW4502M 
C456 RCP 10W4104M 
C457 V-11228-1 
C462 RCM20B151K 
C466 RCP I OW4104M 
C469 RCM20B271K 
C470 RCP 10W4403M 
C472 RCM20B470K 
L401 V-6764 
L402 V-11545-I 
L404 V-4886-2 
L406 V-4886-2 
L407 V.4886-2 

II" L413 V-11546-3 
R401 RC20AE472K 
R402 RC40AE 183K 
R403 RC30A E472K 
R404 RC20AE224K 
R405 RC20AE273K 
R406 RC20AE474K 
R407 RC20AE474K 
R408 RC20A E473K 
R409 RC20AE394K 
R411 RC20AE682K 
R413 RC30AE104K 
R415 RC20A E224K 
R416 V-9813-4 
R417 RC20AE564K 
R418 RC20AE122K 

• 

•• 
••• 

NOTE: 

Description 

Capacitor, 150 mfd 50 v. (assy. con-
sists of C413, C414, C440, C211) 

Capacitor, 30 mfd 450 v. ( assy. con-
sists of C413, C414, C440, C211) 

Capacitor, 51 mmf (used only with 
the V-11571-I deft, yoke) 

Capacitor, 43 rrunf (used only with 
V-11571-2 deft, yoke) 

Capacitor, . 25 mfd 400 v. 
Capacitor, 100 mmf 
Capacitor, 100 mmf 
Capacitor, 10 mfd 450 v. 
Capacitor, 3900 turd 
Capacitor, . 1 mfd 400 v. 
Capacitor, 390 mmf 
Capacitor, .01 mfd 600 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 600 v. 
Capacitor, 500 nunf 
Capacitor, . 06 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, 800 nunf 
Capacitor, 800 nunf 
Capacitor, . 005 mfd 
Capacitor, . 005 mfd 
Capacitor, 10 mfd 450 v. (assy. con-
sists of C413, C414, C440, C211) 

Capacitor, 30 mfd 350 v. (assy. con-
sists of C220, C441, C501, C502) 

Capacitor, .01 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 25 mfd 400 v. 
Capacitor, . 005 mfd 
Capacitor, . 1 mfd 400 v. 
Capacitor, 100 nunf 
Capacitor, 680 mmf 
Capacitor, 390 mmf 
Capacitor, . 01 mfd 400 v. 
Capacitor, . 005 mfd 400 v. 
Capacitor, . 1 rnfd 400 v. 
Capacitor, 5-40 mmf 
Capacitor, 150 mmf 
Capacitor, . 1 mfd 400 v. 
Capacitor, 270 mmf 
Capacitor, .04 mfd 400 v. 
Capacitor, 47 and 
Coil 
Reactor 
Reactor, 1.1 microhenries 
Reactor, 1.1 microhenries 
Reactor, 1.1 microhenries 
Reactor 
Resistor, 4700 ohms 1/2 w. 
Resistor, 18,000 ohms 2 w. 
Resistor, 4700 ohms I w. 
Resistor, 220,000 ohms 1/2 w. 
Resistor, 27,000 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 47,000 ohms V2 w• 
Resistor, 390,000 ohms V: w. 
Resistor, 6800 ohms I/2w. 
Resistor, 100,000 ohms 1 w. 
Resistor, 220,000 ohms 1/2 w. 
Control, 250,000 ohms 
Resistor, 560,000 ohms 1/2 w. 
Resistor, 1200 ohms I/2w. 

(continued) 

Function 

Filter 

Filter 

Transient damping 

Transient damping 
Hor. yoke return 
MV plate bypass 
MV coupling 
MV decoupling 
MV plate tank 
MV plate decoupling 
Pulse shaping 
Coupling 
Screen bypass 
Screen bypass 
HV filter 
Linearity network 
Filter 
Heater bypass 
Heater bypass 
Heater bypass 
Heater bypass 

Decoupling 

Filter 
AGC delay 
Cathode bypass 
Filter 
Cathode bypass 
Control bypass 
AFC cathode 
AFC plate bypass 
AFC coupling 
MV grid 
Coupling 
MV grid 
MV trimmer 
AFC coupling 
HMV decoupling 
Cathode bypass 
Linearity network 
Sync sep. plate 
Ringing 
H. linearity 
Heater isolation 
Heater decoupling 
Heater isolation 
Width 
Keyed AGC grid 
AGC cathode 
AGC screen 
Pos, bias limiting 
DC divider 
Sync sep. grid 
Coupling limiter 
Decoupling 
Sync sep. screen 
Sig. divider 
Decoupling 
Bleeder 
Height 
Grid return 
Cathode bias 

New part number listed for the first time in Westinghouse radio or television service information. 
Sold only as complete assembly. Price shown covers complete assembly. 
Priée includes Federal Excise Tax. 
Price furnished on request. 
All prices are subject to change without notice. 

List Price 
Each 

/3.75' 

3.75* 

.25 

• • • 

.35 

.22 

.22 
1.25 
1.17 
.25 
.23 
.21 
.25 
.35 

1.70 
.22 
.24 
.20 
.20 
.25 
.25 

3.75* 

4.35* 
.20 
.24 
.35 
.25 
.24 
.22 
.25 
.23 
.20 
.17 
.24 
.35 
.20 
.24 
.20 
.20 
.22 

1.45 
1.30 
.38 
.38 
.38 

1.40 
.05 
.18 
.09 
.05 
.06 
.05 
.05 
.05 
.05 
.05 
.10 
.05 
.75 
.05 
.05 

Ref. 
No. 

R419 
R420 
R421 
R422 
R423 
R424 
R425 
R426 
R433 
R434 
R435 
R436 
R437 
R438 
R439 
R440 
R441 
R442 
R444 
R445 
R446 
R452 
R455 
R457 
R460 
R461 
R471 
R472 
R473 
R474 
R475 
R476 
R477 
R482 
R483 
R485 
R486 
R487 
R488 
R492 
R493 
R494 
R496 
R497 
R498 
R499 
T401 
T402 
Z401 
Z402 

•C501 

•C502 

C503 
C504 
L501 
R501 
R502 
•SW501 

▪ T501 

• 
e. 

See 

NOTE: 

Part No. Description 

V-9894-3 
RC20AE332K 
RC20AE225K 
RC20AE 102K 
V-6463 
RC40AE153K 
RC20AE561K 
RC20AE561K 
RC20AE821K 
RC20AE274J 
V-10915-1 
RC20AE563K 
RC20AE682K 
RC20AE333K 
RC20AE474K 
RC20AE 151M 
RC20AE273K 
V-11328-9 
V-9927-7 
RC20AE472K 
RC20AE273K 
RC20AE102K 
RC20AE473K 
V-9375-4 
RC30AE330K 
RC20AE223K 
RC20AE105K 
RC20AE105K 
RC20AE183K 
RC20AE391K 
RC20AE224K 
RC20A E474K 
RC20AE473K 
RC20A E 105K 
RC20AE393K 
RC20AE103M 
RC20A E104K 
RC20AE682K 
RC20AE334K 
RC20AE222K 
RC20AE222K 
RC20AE274K 
RC40AE 153K 
RC20AE103M 
RC20A E470K 
RC40AE222K 
V-10909-1 
V-11548-2 
V-11192-I 
V-11570-1 

V-9891 

V-9891 

V-5040-15 
V-5040-15 
V-6471-2 
RC30AE224M 
V-11328-8 
V•9877-4 

V-11544-2 

Control, 750,000 ohms 
Resistor, 3300 ohms 1/2 w. 
Resistor, 2.2 megohms 1/2 w. 
Resistor, 1000 ohms 1/2 w. 
Control, 5000 ohms 
Resistor, 15,000 ohms 2 w. 
Resistor, 560 ohms 1/2 w. 
Resistor, 560 ohms 1/2 w. 
Resistor, 820 ohms 1/2 w. 
Resistor, 270,000 ohms 1/2 W. 
Control, 125,000 ohms 
Resistor, 56,000 ohms 1/2 w. 
Resistor, 6800 ohms 1/2 w. 
Resistor, 33,000 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 18,000 ohms 1/2 w. 
Resistor, 8200 ohms 5 w. 
Resistor, 330,000 ohms 1 w. 
Resistor, 4700 ohms I/2w. 
Resistor, 27,000 ohms 1/2 W. 
Resistor, 1000 ohms 1/2 w. 
Resistor, 47,000 ohms 1/2 w. 
Resistor, 3000 ohms 20 w. 
Resistor, 33 ohms 1 w. 
Resistor, 22,000 ohms 1/2 w. 
Resistor, 1 megohm 1/2 w. 
Resistor, 1 megohm 1/2 w. 
Resistor, 18,000 ohms !/2 w. 
Resistor, 390 ohms 1/2 w. 
Resistor, 220,000 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 47,000 ohms 1/2 w. 
Resistor, 1 megohm 1/2 w. 
Resistor, 39,000 ohms 1/2 w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 100,000 ohms 1/2 w. 
Resistor, 6800 ohms 1/2 w. 
Resistor, 330,000 ohms 1/2 w. 
Resistor, 2200 ohms 1/2 w. 
Resistor, 2200 ohms 1/2 w. 
Resistor, 270,000 ohms 1/2 w. 
Resistor, 15,000 ohms 2 w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 47 ohms 1/2 w. 
Resistor, 2200 ohms 2 w. 
Transformer 
Transformer 
Filter 
Yoke assembly (contains V-11571-1 
defl. yoke) 

SECTION 5 - POWER 

Capacitor, 40 mfd 450 v. (assy. con-
sists of C220, C441, C501, C502) 

Capacitor, 40 mid 450 v. (assy. con-
sists of C220, C441, C501, C502) 

Capacitor, .01 mfd 600 v. 
Capacitor, .01 rnfd 600 v. 
Reactor 
Resistor, 22,000 ohms 1 w. 
Resistor, 50 ohms 10 w. 
Switch (assy. consists of R208, 
R319, SW501) 
Transformer 

Function 

Vert. hold 
Pulse shape net 
Grid return 
Cath. bias 
Vert. linearity 
Decoupling 
Transient damping 
Transient damping 
Cathode bias 
HMV grid 
Horiz. hold 
Plate load 
Horiz. discharge 
Plate decoupling 
Grid return 
Suppressor 
HMV decoupling 
Screen decoupling 
HV filter 
Decoupling 
Plate load 
AGC filter 
Decoupling 
Bleeder 
Cathode bias 
Coil shunt 
AFC bleeder 
AFC cathode 
AFC take-off 
Transient damping 
Plate decoupling 
AFC delay 
Plate load 
Load 
Decoupling 
Decoupling 
Plate load 
Pulse shape net 
Sync control plate 
Signal divider 
Cathode bias 
Divider 
Vert. decoupling 
Divider 
Divider 
Dropping 
Vertical output 
Hor, output at HV 
Integrating 

Deflection 

Filter output 

Filter input 
Line filter 
Line filter 
LV filter 
Protection 
Current limiter 

Off-on 
Power 

New part number listed for the first time in Westinghouse radio or television service information. 
Sold only as complete assembly. Price shown covers complete assembly. 
Price includes Federal Excise Tax. 
Price furnished on request. 
All prices are subject to change without notice. 

List Price 
Each 

1 . 75 
.05 
.05 
.05 
.76 
.20 
.05 
.0ç 
.05 
.15 
.80 
.10 
.05 
.05 
.05 
.06 
.06 
.75 
.10 
.05 
.06 
.05 
•05 

1.35 
.11 
.06 
.05 
.05 
.05 
.08 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.06 
.20 
.05 
.05 
.25 

3.90 
13.75 
1.30 

13.50 

4.35' 

4.35' 
.35 
.35 

2.35 
.10 
.75 

2.15' 
19.00 

3
S
1
1
0
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O
N
I
I
S
3
M
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IMPORTANT - Since many of the components are very critical, exact duplicates must be used for replacement purposes. However, any substitute supplied by Westinghouse will assure performance equal to or better than the list part. 
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MODELS H-755K21, H-760T21, H-761T21, Ch. V-2233-2 

COO' 
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SERVICE NOTES 
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FIG. 1 — SOUND I-F 

AND AUDIO CIRCUITS 

IN V-2233-2 CHASSIS 

For service information on the V-2233-2 chas-
sis, refer to the H-740T21, H-742K21 ana H-743K21 
service notes and any supplementary information 
thereto. With a few exceptions the V-2233-2 chas-
sis is the same as the V-2233-1 chassis used in 
Models H-740T21, H- 742K21 and H- 743K21. As 
shown in Fig. 1, the V-2233-2 chassis does not 
include the phono operation provisions nor the tone 

Ref. 
No. 

C215 
C235 
•R208 

Part No. 

V-11338-1 
RCP1OW4102M 
RCM20B471K 
V-9877-4 

•R319 V-9877-4 

R327 
R 419 
R435 
*SW501 

V-10914-1 
V-9894-3 
V-10915-1 
V-9877-4 

220 
30 

control which are in the V-2233-1 chassis. Another 
difference is the location of the horizontal hold, 
brightness, off- on-volume, and picture controls. In 
the V-2233-2 chassis, these controls are located 
as indicated in the Model H-723K21 service notes. 

The following parts are used in the V-2233-2 
cha ssis in lieu of the corresponding parts listed 
for the V-2233-1 chassis. 

List Price 
Description Function Each 

Belt, dial drive 
Capacitor, . 001 mfd 400 v. 
Capacitor, 470 mmf 
Control, 500,000 ohms (assy consists 

of R208, R319,.SW3'01) 
Control, 1500 ohms ( assy consists of 
R208, R319, SW501) 

Control, 50,000 ohms 
Control, 750,000 ohms 
Control, 125,000 ohms 
Switch, (assy consists of R208, R319, 
SW501) 

$ . 30 
Tone compensation . 17 
Bypass .31 

Volume 2.15* 

Picture 2.15* 

Brightness 
Vert. hold 
Horiz. hold 

On-off 

$ .80 
.75 
.80 

2.15* 

H-755K21 MODEL PARTS 

The following parts are used in Model 1-1- -, ÇIK?1 in lieu of the model parts listed in the H-740T21, H- 742K21 
and H-743K21 service notes: 

List Price 
Part No. Description Each 

V-10924-3 Base, channel selector   5 . 30 
+V-1274-2 Cabinet   65.47** 
V-5860-14 Cable Assembly, speaker   .40 
V-5684-2 Clip, plate to mask   .03 
V-5522 Cord, AC power 1.25 
V-10962-15 Cover Assembly, back   4.75 
V-11501-1 Gasket, dust seal .65 
V-10261-7 Grille Cloth   1.75 
V-9938-5 Knob, off-on-volume   .12 
V-9939-6 Knob, picture   .15 
V-10926-1 Knob, horiz. hold and brightness .10 
V-9940-4 Knob, fine tuning (rear)   .45 
V-11146-2 Knob, channel selector   1.75 
V-10929-2 Mask, picture tube   4.25 
V-10932-2 Plate, mask .25 
V-11690-1 Plate, front glass   13.00 
V-9770-1 Speaker, 10" PM   8.00** 
V-10934-3 Spring, channel selector base   .06 

New part number listed for the first time in Westinghouse radio or telebision service information. 
• Sold only as complete assembly. 

•* Price includes Federal Excise Tax. 
NOTE: All prices are subject to change without notice. 

H-760121 
(WALNUT) 

H-761121 
(MAHOGANY) 

CHASSIS ASSEMBLY 
V-2233-2 

MODELS H-760TU21 AND H-761TU21 

These models are the same as H-760T21 and H-761T21 except that they contain a built-in 

all-channel UHF tuner. 
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SERVICE NOTES 

ji 300/45 o, Amy. 

For service information on the V-2233-2 chas-
sis, refer to the H-740T21, H-742K21 and H-743K21 
service notes and any supplementary information 
thereto. With a few exceptions the V-2233-2 chas-
sis is the same as the V-2233-1 chassis used in 
Models H-740T21, H-742K21 and H-743K21. As 
shown in Fig. 1, the V-2233-2 chassis does not 
include the phono operation provisions nor the tone 

Ref. 
No. 

C215 
C235 

Part No. 

V-11338-1 
RCP 10W4102M 
RCM20B471K 

*R208 V-9877-4 

R210 RC20AE334K 
R219 RC20AE151M 
R234 RC20AE 102K 
*R319 V-9877-4 

R327 
R419 
R435 
*SW501 

V- I0914-1 
V-9894-3 
V-10915-1 
V-9877-4 

FIG. 1 — SOUND 

I-F AND AUDIO 

CIRCUITS IN 

Y-2233-2 CHASSIS 

control which are in the V-2233-1 chassis. Another 
difference of the location of the horizontal hold, 
brightness, off-on-volume, and picture controls. 
In the V-2233-2 chassis, these controls are located 
as indicated in the H-723K21 service notes. 

The following parts are used in the V-2233-2 
chassis in lieu of the corresponding parts listed 
for the V-2233-1 chassis:. 

Description Function 

Belt, dial drive 
Capacitor, . 001 mfd 400 v. 
Capacitor, 470 mmf 

Tone compensation 
Bypass 

Control, 500,000 ohms (assy. consists 
of R208, R319, SW501) 

Resistor, 330,000 ohms 1/2 w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 1000 ohms V2 w. 
Control, 1500 ohms (assy. consists 
of R208, R319, SW501) 

Control, 50,000 ohms 
Control, 750,000 ohms 
Control, 125,000 ohms 
Switch (assy. consists of R208, 
R319, SW501) 

Volume 
Plate load 
Suppressor 
Decoupling 

Picture 
Brightness 
Vert. hold 
Horiz. hold 

On-Off 

H-760T21 AND H-761T21 MODEL PARTS 

List Price 
Each 

$ . 30 
.17 
.31 

$ 2.15* 

Y-9939-5 Knob, picture   
V-10926-1 Knob, horiz. hold and brightness 
V-9940-3 Knob, fine tuning (rear)   
V- I1146-1 Knob, channel selector   
V-10929-1 Mask, picture   

•, Plate, mask   
i- V-11888-2 

V-10932-1 
Plate, front glass (H-760T21)   

-ei- V- 11888-I Plate, front glass (H-761T2I)   
V-10030-1 Speaker, 5'4" PM   
V-10934-3  Spring, channel selector base   

-71- New part number listed for the first time in Westinghouse radio or television service information 

• Sold only as complete assembly. Price shown covers complete assembly. 

s• Price includes Federal Excise Tax. 

"•• Price furnished on request. 

NOTE: All prices are subject to change without notice. 

Tr' 
TO 

v10E0 4-) 
DET 

C223 
ISO 
NM , 

6AU6 
1m SOUND IF ANI, PA OET. 

0225 
005 M 

• 500, 

C216 
471.0. 

202 

5214 
Its 

C202 
.003 

SUPPLEMENTARY INFORMATION 
CHASSIS ASSEMBLY V-2233-2 

6BN6 

0205 500 
DUI TING 
CONTROL 

020Y 

.05 A V-2233-2 chassis is used in later pro-
duction of Models H-751T21 and H-752T21. 

H-754K21. H-756K21 and H-757K21. H- 758K21 and H-759K21 

For service information on the V-2233-2 
2.15* chassis, refer to the H-740T21, H-742K21 and 
.80 H-743K21 service notes and any supplementary 
.75 information thereto. With a few exceptions, the 
.80 V-2233-2 chassis is the same as the V-2233-1 

chassis which is covered by the H-740T21, 
2.15* H-742K21 and H-743K21 service notes. As 

shown in Fig. 1, the V-2233-2 chassis does not 

Ref. 
No. 

613K5 
A0010 OUTANT 

.06 

.05 

The following parts are used in Models H-760T21 and H-761T21 in lieu of the MODEL PARTS listed in the 

H-740T21, H-742K21 and I-1-743K21 service notes: 

Part No. Description 

V-10841-1 Baffle and grille cloth assembly   
V-11698-1 Baffle and grille cloth assembly (ventilation) 
V-10924-2 Base, channel selector   
V-1282-33 
V-1282-6 
V-5860-3 Cable Assembly, speaker 
V-5684-2 Clip, plate to mask   

•ei. V-10962-15 Cover Assembly, back   
V-11501-1 Gasket, dust seal   
V-9938-4 Knob, off-on-volume   

Cabinet (H-760T21) 
Cabinet (H-761T21) 

List Price 
Each 

•50 
.45 
•30 

33.15** 
29.86*• 

.27 

.03 
4.75 
.65 
.10 

Pdrt No. Description 

V-11338-1 
C215 RCP 1 OW4102M 
C235 RCM20B471K 
*R208 V-9877-4 

R219 RC20AE151K 
R234 RC20AE102K 
*R319 V-9877-4 

R327 V-10914-1 
R419 V-9894-3 
R435 V-10915-1 
*SW501 V-9877-4 

(202 
OUTPUT 
TRANS. 

5217 
580 

0270 

.15 

.10 

.45 
1.95 
4.25 
.20 
*** 

14.50 
3.90** 
.06 

FIG. 1 — SOUND IF 

AND AUDIO CIRCUITS 

IN V-2233-2 CHASSIS 

include the phono operation provisions nor the 
tone control which are in the V-2233-1 chas-

• sis. Also different are the locations of the 
horizontal hold, brightness, off-on-volume, and 
picture controls. In the V-2233-2 chassis, 
these controls are located as indicated in 
the H-723K21 service notes. 

The following parts are used in the V-2233-2 
chassis in lieu of the corresponding parts 
listed for the V-2233-1 chassis: 

Belt, dial drive 
Capacitor, .001 mfd 400 v. 
Capacitor, 470 mmf 
Control, 500,000 ohms ( assy 
consists of R208, R319, SW501) 

Resistor, 150 ohms V2 w. 
Resistor, 1000 ohms 1A  w. 
Control, 1500 ohms (assy consists 
of R208, R319, SW501) 

Control, 50,000 ohms 
Control, 750,000 ohms 
Control, 125,000 ohms 
Switch (assy. consists of R208, 
R319, SW501) 

Function 

Tone compensation 
Bypass 

Volume 
Suppressor 
Decoupling 

Picture 
Brightness 
Vert. hold 
Horiz. hold 

On-off 

The MODEL PARTS listed in the original service notes apply regardless 
of which chassis is used. 

* Sold only as complete assembly. Price shown covers complete assembly. 
NOTE: All prices are subject to change without notice. 

List Price 
Each 

$ .30 
.17 
.31 

2.15* 
.05 
.05 

2.15* 
.80 
.75 
.80 

2.15* 
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MODELS H-750T21, H-753K21. Ch V-2233-3 

SUPPLEMENT NO. 1 TO 
MODELS H-750T21 AND H-753K21 

SERVICE NOTES 

SUPPLEMENTARY INFORMATION 

CHASSIS ASSEMBLY V-2233-3 

0201 

TO 

Ott 

FIG. 1 — CONNECTIONS 

TO V-11485-1 TUNER 

6AU6 
SOuNO n, sus 
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OW OCT. 

070 
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/...T 

02 Eu203 , 
3CO. 

'Cl. 
1.00 

COO. 
coo ; 1 

• mos, 

A V-2233-3 chassis is used in later production 
of Model H-750T21 and H-753K21. 

For service information on the V-2233-3 chas-
sis, refer to the H-740T21, H-742K21 and H-743K21 
service notes and any supplementary information 
thereto. The information given for the V-2233-1 
chassis applies also to the V-2233-3 chassis ex-
cept as follows: 

1. The V-2233-3 chassis contains a V-11485-1 
RF tuner assembly. This tuner does not provide for 
the use of UHF sockets. Electrical connections to 
the tuner are as shown in Fig. 1. 

Ref. 
No. Part Na 

C215 
C235 
•R208 
R219 
R234 
•R319 
R327 
R419 
R435 V-10915-1 
•SW501 V-9877-4 

V-11485-1 
RCP1OW4102M 
RCM20B471K 
V-9877-4 
RC20AE151K 
RC20AE102K 
V-9877-4 
V-10914-1 
V-9894-3 

440 SOO 
Gunn.» 
00.41.40t. 

4202 
270 

Ong 
.00 

'1/4 1  0235 

*007 

Ire 

C208 

•c" T 

613K5 
MA.0 OUTPUT 

S40113004 
sq..« 
cantos 

el R219 

1202 
OUTPUt 
TRANS. 

11 

" 

FIG. 2 — SOUND IF AND AUDIO 

CIRCUITS IN V-2233-3 CHASSIS 

2. As shown in Fig. 2, the V-2233-3 chassis 
does not include the phono operation provisions 
nor the tone control which are in the V-2233-1 
chassis. 

3. The locations of the horizontal hold, 
brightness, off-on-volume and picture controls are 
different. In the V-2233-3 chassis, these controls 
are located as indicated in the H-723K21 service 
notes. 

The following parts are used in the V-2233-3 
chassis in lieu of the corresponding parts listed 
for the V-2233-1 chassis: 

Description 

RF tuner assembly 
Capacitor, . 001 mfd 400 v. 
Capacitor, 470 mmf 
Control, 500,000 ohms (assy consists of R208, R319, SW501) 
Resistor, 150 ohms 1/2 w. 
Resistor, 1000 ohms 1/2 w. 
Control, 1500 ohms (assy consists of R208, R319, SW501) 
Control, 50,000 ohms 
Control, 750,000 ohms 
Control, 125,000 ohms 
Switch (assy consists of R208, R319, SW501) 

Function 

Tone compensation 
Bypass 
Volume 
Suppressor 
Dec oupling 
Picture 
Brightness 
Vert. hold 
Horiz. hold 
On-of f 

In later production, a different front glass plate is used. This part, listed under MODEL PARTS in 
nal H-750T21 and H-753K21 service notes, should be changed to read as follows: 

V-11858-1 Plate, front glass   $14.50 

The new front glass plate and the other MODEL PARTS apply regardless of which chassis is used  

/4 New past number listed for the fia time in Westinghouse radio or television service information. 
• Sold only as complete assembly. Price shown covers complete assembly. 
NOTE: All prices are subject to change without notice. 

List Price 
Each 

$ 47.50 
.17 
.31 

2.15* 
.05 
.05 

2.15• 
.80 
.75 
.80 

2.15* 

the origi-
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CHANNEL SELECTOR PICTURE CCNTROL 

FINE TUNING CONTROL OFF-ON AND VOI.IJME CONTROt 

MODEL H-716T17 
CHASSIS ASSEMBLY 

V-2208-1 

SERVICE NOTES 
SPECIFICATIONS 

FREQUENCY RANGES: 

CHANNEL 

NUMBER 

CHANNEL 
FREQUENCY 

(MC.) 

VIDEO 
CARRIER 

FREQUENCY 

(MC.) 

SOUND 

CARRIER 

FREQUENCY 

(MC.) 

RECEIVER H- F 

OSCILLAI-OR 

FREQUENCY 

(MC.) 

2 54 - 60 55.25 59.75 101 
3 60 - 66 61.25 65.75 107 
4 66 - 72 67.25 71.75 113 
5 76 - 82 77.25 81.75 123 
6 82 - 88 83.25 87.75 129 
7 174 - 180 175.25 179.75 221 
8 180 - 186 181.25 185.75 227 
9 186 - 192 187.25 191.75 233 

10 192 - 198 193.25 197.75 239 
11 198 - 204 199.25 203.75 245 
12 204 - 210 205.25 209.75 251 
13 210 - 216 211.25 215.75 257 

FINE TUNING RANGE: 

1 mc. minimum; 2 mc. maximum 

OPERATING VOLTAGE: 

105 to 120 volts, 60 cycles A-C 

POWER CONSUMPTION.   240 watts 

AUDIO POWER OUTPUT:, 

Undistorted   . 1.8 watts 
Maximum   2.8 watts 

LOUDSPEAKER: 
Type   5'/I" P.M. 
Voice Coil Impedance •• 3.2 ohms at 400 cycles 

RECEIVER ANTENNA INPUT IMPEDANCE: 

 300 ohms balanced or 72 ohms unbalanced 

TUBE COMPLEMENT: 

1 1B3GT  High voltage rectifier 
1 5U4G  Low voltage rectifier 
1 6AL5  Horizontal AFC 
1 6AU5  Sound IF amplifier 
1 6AU6  Sync separator 
1 6BK5  Audio output 
1 6BN6  FM detector 
1 6BQ6GT  Horizontal output 
1 6BQ7  RF amplifier 
3 6CB6  IF amplifiers 
1 6J6  HF osc. and mixer 
1 6SN7GT  Vertical multivibrator 
1 6W4GT  Horizontal multivibrator 

1 12A17  Sync amp. and noise clipper 
1 12AU7  Horizontal multivibrator 
1 12BH7  Vert, output and keyed AGC 
1 12BY7  Video amplifier 
1 17HP4  Cathode ray tube 

VIDEO CARRIER INTERMEDIATE FREQUENCY: 

 45.75 mc. 

VIDEO RESPONSE:  3.5 mc. 

SOUND CARRIER INTERMEDIATE FREQUENCY: 

 4.5 mc. 

FOCUS:  Electrostatic 

SWEEP DEFLECTION:  Magnetic 

SCANNING:  Interlaced 525 line 

HORIZONTAL SCANNING FP L-:QUENCY: 

  15,750 CPS 

VERTICAL SCANNING FREQUENCY: .... 60 CPS 

FRAME FREQUENCY: 

(picture repetition rate):  30 CPS 

HIGH VOLTAGE WARNING 
The danger accompanying shock is always present when the receiver is operated ou+side 

the cabinet or when the rear cover is removed from the cabinet. Only a person familiar with 

the precautions to be observed when working with high-voltage equipment should service 
this receiver. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves should be worn at all times when handling a cathode 

ray tube. The tube should not be handled in the vicinity of any person not so equipped. When 
handling the tube, always keep it away from the body. 

Due to the large surface area of the tube and the high vacuum contained within, more than 
ordinary care is required to prevent shattering the ,J1,e. The large end of the bulb, particularly 

the rim of the viewing surface, must not be struck, scratched, or subjected to more than mod-
erate pressure. If the tube binds during removal or replacement, determine the cause of the 

trouble — DO NOT FORCE THE TUBE. 

An additional precaution is required when handling a cathode ray tube that has an aquadag 

coating on the outside of the tube. The outside aquadag coating forms one plate of a capac-
itor, and the inside coating to which the high voltage is applied serves as the other plate. 

The high voltage charge may be retained in this capacitor for a long time after the high volt-

age lead is disconnected. Since the charge could produce a shock that would startle the 

handler into dropping the tube, the charge should be dissipated before any handling of the 

tube is attempted. To dissipate the charge, place a jumper from the outside aquadag coating 

to the high voltage button on vie tube. Due to the relatively high resistance nf the aquadag, 
the jumper should be held in place for some time to insure complete discharge. 
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MODEL H-716T17, Ch. V-2208-1 

INSTALLATION 

TO PREPARE THE RECEIVER FOR OPERA-
TION: 

Model H-716T17 is shipped in operating con-
dition. There is no shipping material to be re-
moved. Simply remove the receiver from its carton, 
and connect the AC plug to a 105 to 120 volt 60 
AC outlet. 

The receiver contains a built-in antenna for 
use in areas of normal reception. In such areas 
when the built-in antenna provides good reception, 
an external antenna is not required. However, in 
weak signal areas or under adverse conditions, it 
may be necessary to use an outside antenna. 

The antenna terminals are located on the back 
of the receiver. If an external antenna is to be 

connected to the receiver, the built-in antenna 
wires must be disconnected from the terminals. 
This can be accomplished by loosening the term-
inal screws and removing all wires that can be re-
moved without completely removing the terminal 
screws. The built-in antenna wires should be dressed 
in such a position that they do not touch the chassis 
or metal components. The lead-in wires from the 
external antenna should then be connected to the 
antenna terminals 

TO CHECK THE OPERATION OF THE RE-
CEIVER: 

1. Turn on the receiver by rotating the off-

on-volume control clockwise. 

2. Rotate the channel selector to the desired 
channel number. 

3. Adjust the brightness control to a position 

where the picture screen is moderately lighted. 

4. Check the ion trap magnet adjustment as 
outlined under ADJUSTMENTS. 

CATHODE RAY TUBE CUSHION 

The CRT cushion must fit snugly against the 
flare of the CRT in order that the rear of the tube 
will be supported firmly. If this condition is not 
obtained, loosen the CRT cushion adjustment 
screws and the deflection yoke adjustment screw, 
slide the CRT cushion forward as far as possible, 
and re-tighten the screws. 

DEFLECTION YOKE 

The deflection yoke must be positioned as 
close as possible to the flare in the CRT. If ad-
justment is required, loosen the deflection yoke 
adjustment screw, slide the deflection yoke for-
ward as far as possible, and re-tighten the screw. 
Note that the CRT cushion must fit snugly against 
the CRT flare as described previously. 

The deflection yoke adjustment screw also 
permits the picture to be rotated to make it square 
with respect to the mask. To rotate the picture, 
loosen the deflection yoke adjustment screw and 
move it to the left or right. The picture will tilt 

INSTRUCTIONS 
5. Rotate the picture control to the position 

that provides best picture contrast. 

6. If the picture moves up or down on the 
screen, the vertical hold control on the back of 
the receiver should be adjusted as explained under 
ADJUSTMENTS. 

7. If the picture is pulled into diagonal bars 
or if the edge of the picture quivers or tends to 
fold over, adjust the horizontal control for correct 
synchronization. This control can be adjusted so 
that it will seldom be necessary to re-adjust it 
thereafter. To obtain this adjustment, tune in a 
TV station, and rotate the control to the middle 
of the range over which the picture is synchronized. 
If the middle of the sync range does not correspond 
approximately to the middle of the mechanical 
range, make the adjustments described under Hori-
zontal Ringing Coil in the ADJUSTMENTS section. 
Check the adjustment of the horizontal control by 
switching to another channel and then back again. 
The picture should be stable when switching from 
channel to channel. 

8. Rotate the fine tuning control to the posi-

tion that provides best picture detail. 

9. Re-adjustment of the brightness and pic-
ture controls may improve the picture shading. 
The correct balance between these controls pro-
duces the best picture. Once the brightness con-
trol has been adjusted to suit the preference of 
the user, it will seldom be necessary to re-adjust it. 

10. Adjust the off-on-volume control for ' the 
desired sound volume. 

11. Check the operation on all available TV 
stations. 

12. If necessary, adjust the vertical linearity, 
height,horizontal linearity, width, focus, or center-
ing as explained under ADJUSTMENTS. 

ADJUSTMENTS 
to the left or right with the movement. Tighten the 
screw when the picture is squared in the mask. 

FOCUS 

The focus control is located on the back of the 
chassis as shown in Fig. 4. With the brightness and 
picture controls set at their normal operating posi-
tions, the focus control should be adjusted for best 
focus. 

QUIETING CONTROL 

The quieting control is located at the lower 
left on the back of the receiver and is adjusted by 
means of a screwdriver inserted through the hole 
in the back cover. This control, which determines 
the AM rejection characteristics of the sound system, 
is normally adjusted during alignment of the sounc 
system as described under SOUND ALIGNMENT 
PROCEDURE and will not ordinarily require further 
adjustment. In very weak signal areas, however, a 
reduction ¡n noise or hiss on the sound may be ob-
tained by slightly re-adjusting the control. 

OFF ECTION TOTE ADJ CRT CUSHION 

,111111 ADJ 

ION TRAP MAGNET 

R T CUSHION ACLJ 

CENTERING MAGNETS 

ADJS. 

FIG. 1 — CRT ADJUSTMENTS 

CENTERING 

Centering is accomplished by rotating the 
centering magnet adjusting rings clockwise or 
counterclockwise as required. The two adjusting 
rings are located on the back of the deflection 
yoke as shown in Fig. 1. A tab projection on each 
of the rings serves to facilitate adjustment. 

If difficulty is experienced in centering the 
picture or eliminating " neck shadows", make 
certain the CRT cushion is tight against the flare 
in the CRT. Also make certain that the deflection 
yoke is as far forward as possible. 

ION TRAP MAGNE 

It is extremely important that the ion trap 
magnet be correctly adjusted immediately after the 
set is first turned on during installation. This is 
true even though the set appears to be operating 
satisfactorily. When the magnet is not correctly 
oriented, the electron beam strikes the edge of the 
aperture in the anode top disc instead of moving 
cleanly through the hole. The resultant heat vapor-
izes the metal of the disc, thus releasing gas which 
has a harmful effect on the tube. Some of the vapor-
ized material may be deposited on the screen of 
the tube and be apparent as darkened area. An 
excessively high setting of the brightness control 
will aggravate this condition. From this it is 
apparent that the brightness control should never 
be turned up to compensate for an incorrectly ad-
justed ion trap magnet. The tube can be ruined in 
a very short time under this condition. 

To adjust the ion trap magnet, position the 
magnet approximately as shown in Fig. 1 with the 
color code mark facing upward, then rotate the 
magnet and move it forward and backward until 
the position is found where the picture is brightest. 
If the brightness peaks at two positions of the 
magnet, the position nearer the base of the tube 
is the correct one. Never move the ion trap magnet 
to remove a shadow from the raster if the bright-
ness is decreased by so doing. Shadows should 

be removed by adjusting the position of the de-
flection yoke. The ion trap magnet must always be 
adjusted for maximum picture brightness. 

HEIGHT AND VERTICAL LINEARITY 

The height adjustment on the back of the chas-
sis controls the overall height of the picture, and 
the vertical linearity adjustment controls the rela-
tionship between the vertical dimensions of the 
upper and the lower sections of the picture. A 
balance between the two controls is necessary to 
make the picture symmetrical and fill the mask 
vertically. 

WIDTH AND HORIZONTAL LINEARITY 

The width adjustment on the back of the chas-
sis controls the overall width of the picture, and 
the horizontal linearity adjustment controls the 
relationship between the horizontal dimensions of 
the left and the right sections of the picture. A 
balance between the two controls is necessary to 
make the picture symmetrical with correct hori-
zontal dimensions. These controls can be adjusted 
with a VI" Spintite-type wrench. 

VERTICAL HOLD 

The vertical synchronization is controlled by 
the vertical hold adjustment on the back of the 
chassis. To adjust, rotate the control clockwise 
or counterclockwise until the picture is stabilized 
vertically. The adjustment should preferably be 
made on the weakest signal that is available, and 
a check should be made to see that the receiver 
pulls into sync on all channels. 
HORIZONTAL RINGING COIL 

The horizontal ringing coil (L401) should be 
adjusted as follow s: 

1. Short out the ringing coil with a short 

jumper wire. 

2. Set the horizontal hold control to the middle 
of its range, and leave it in this position during 
the steps that follow. 

3. Connect a VTVM to the junction of R477 
and C456, located in the pin # 2 grid circuit of the 
horizontal multivibrator, so as to measure the DC 
voltage between this point and ground. 

4. With the receiver tuned to a TV station, 
adjust C457 ( located near the horizontal multivibrator 
tube as shown in Fig. 4) for zero voltage on the 
meter. If zero voltage can be approached but not 
quite reached at one extreme of the C457 adjust. 
ment, it may be necessary to set the horizontal 
hold control slightly to one side of mid-position 
to obtain zero voltage. 

5. Remove the jumper from across the ringing 

coil. 

6. Adjust the ringing coil for zero voltage on 
the meter, and check the adjustment by switching 
to another channel and then back again. The re-
ceiver should pull into horizontal synchronization 
on all channels. 
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CRITICAL LEAD DRESS 

Leads that are susceptible to R-F pickup with 
resulting interaction between stages must be 
dressed close to the chassis mounting plate. Leads 
in this category include heater, AGC, B plus, and 
the 100 volt bus leads. These leads must be long 
enough to permit dressing most of the path length 
close to the mounting plate. The heater wiring 

arrangement should not be altered. 

Leads associated with the 41.25 mc. trap must 

TEST EQUIPMENT 

be as short as possible and dressed away from the 
chassis. 

Video peaking coils should be dressed away 
from the chassis and clear of adjacent parts. 

The lead-in from the antenna terminals to the 
tuner must be dressed away from the I-F chassis 
to prevent an R-F "tweet" from interfering with 
the picture. 

ALIGNMENT 
ALIGNMENT TOOL 

To service these chassis, the following test 
equipment should be available: 

1. R-F sweep generator that is capable of pro-
ducing a 10 mc. sweep at a center frequency of 
44 mc. The output must be adjustable from at 
least 100,000 microvolts down to a very low mini-
mum, and the output must be flat at all positions 
of the attenuator. 

2. Cathode ray oscilloscope, preferably one 
with a wide-band vertical deflection amplifier and 
a low-capacitance input probe. The oscilloscope 
should have good low-frequency response charac-
teristics. 

3. Signal generator or generators capable of 
producing an accurate unmodulated signal at 4.5 
mc., 41.25 mc., 42.25 mc., 43.0 mc., 44.0 mc., 
45.0 mc., and 45.75 mc. The accuracy of these 
frequencies is very important. If the signal gen-
erator does not include a crystal calibrator, a 
heterodyne frequency meter equipped with a crystal 
calibrator should be used to insure accuracy. The 
output level must be adjustable from at least 
100,000 microvolts down to a very low minimum. 

4. Vacuum tube voltmeter equipped with a 
high voltage multiplier probe for measurements up 
to 15,000 volts and an R-F probe for measuring 
R-F voltages. 

GENERAL INFORMATION 

The chassis and the test equipment should be 
bonded together by short lengths of heavy braided 
copper ribbon, and all interconnecting leads should 
be shielded and should be as short as possible 
consistent with ease in making connections. The 
effectiveness of the bonding can be checked during 
alignment by placing the hand on the chassis or 
test equipment case. If the reponse curve or meter 
reading changes, the bonding must be improved 
before the circuits are aligned. 

It is important that the coaxial cable used to 
couple the sweep generator output to the receiver 
be terminated at its output end in the charac-
teristic impedance of the sweep generator output 
circuit. To accomplish this, connect the appropriate 
value of resistance across the output leads at the 
open end of the_cable. The oscilloscope vertical 
input cable and the generator output cables must 
be well separated from each other. 

To adjust the slugs in the common I-F trans-
formers a special tool is required. This tool must 
fit into the .035" x .093" slot in slug. An incor-
correctly designed tool will cause chipping of the 
slug. A suitable tool is stocked under Westinghouse 
part number v-8345. 

COMMON I-F ALIGNMENT PROCEDURE 

The common I-F system uses over-coupled I-F 
transformers to obtain the required band width. In 
the alignment of this type system, the visual method 
of stage-by-stage alignment is used. A sweep gen-
erator is used to develop the I-F response curve 
on the oscilloscope, and an unmodulated signal 
generator (marker) is used to provide spot fre-
quency indications on the curve. 

With some of the I-F transformers, peaks may 
be obtained at two positions of the adjustment 
slugs. If a transformer is badly out of adjustment, 
it is advisable to turn the slug out (counterclock-
wise) as far as possible before beginning align-
ment. Then turn the slug clockwise until the first 
peak is reached. This procedure is recommended 
to obtain the correct peak rather than an undesired 
second peak which is sometimes obtained when the 
slug is turned farther clockwise. 

The alignment procedure to be used is given 
in the following steps: 

1. To avoid undesirable beat response during 
alignment, remove the 6B07 R-F amplifier tube 
from its socket and rotate the channel selector to 
channel 13. The channel selector is on channel 
13 when the flat of the shaft is facing straight up. 
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1 OSCILLOSCOPE 
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FIG. 2 - OSCILLOSCOPE CONNECTIONS 

2. Connect the vertical input of the oscil-
loscope to the video test terminal (point "D" on 
Fig. 4) through the decoupling network shown in 
Fig. 2. The oscilloscope horizontal input should 
be connected to the sweep ( synchronizing) output 
from the sweep generator through well shielded 
leads. Turn the sweep control on the oscilloscope 
to the "x" or " off" position. 

3. Connect the negative terminal of a 9 volt 
is battery to the AGC line, and connect the posi-

tive terminal to chassis ground. 

4. Couple the marker generator output to the 
sweep generator output so that the two signals 
are applied together to the points specified in the 
steps that follow. Some sweep generators have 
facilities for connecting the marker output directly 
into the sweep generator. With other sweep gener-
ators, the marker can be coupled to the sweep by 
wrapping a few turns of insulated wire around the 
center conductor of the sweep generator output 
cable and connecting the marker generator to this 
wire. The loose coupling obtained in this manner 
is desirable because excessive marker signal in-
jection will distort the response curve. 

5. Adjust the sweep generator for a center 
frequency of 44 mc. with a sweep deviation of 

10 mc. 
6. Connect the high side of the sweep gen-

erator output cable directly to the control grid of 
the 3rd I-F amplifier, and connect the ground side 
of the cable to the chassis partition as close as 
possible to the ground point for the 3rd I-F am-
plifier tube. Keep the leads from the cable as 
short as possible. 

7. Detune the plate circuit of the 2nd I-F am-
plifier by attaching an " alligator" or similar type 
clip to pin 5 of the 6CB6 2nd I-F amplifier tube. 
Use care to avoid shock. This step is necessary 
to avoid absorption of the signal that is applied 
at the 3rd I-F grid, 

8. Adjust the oscilloscope vertical gain and 
the sweep generator output level to obtain a curve 
on the oscilloscope. To avoid a distorted curve, 
the recommended practice is to use maximum 
oscilloscope vertic'al gain and only enough sweep 
signal amplitude to obtain a good curve. 

9. Set the marker generator to 44 mc. with the 
output attenuated until the marker pip is barely 
visible on the curve, and adjust the primary of 
the 3rd common I-P transformer, T304, until the 
44 mc. marker pip is at the highest point on the 
response curve. 

10. Adjust the secondary of T304 to make the 
top of the response curve symmetrical. 

11. Make certain that the response curve coin-
cides with Fig. 5A, using the marker to check at 
the appropriate frequencies. The 44 mc. pip must 
strike the center of the flat response region, the 
42.25 mc. and 45.75 mc. points must be at equal 
heights, and the 43 mc. and 45 mc. points must be 
at equal heights. Re-adjust the primary and sec-
ondary of T304 if necessary to obtain these con-

ditions. 
12. Remove the detuning clip from the plate 

of the 2nd I-F amplifier tube, and attach it to the 
plate of the 1st I-F amplifier tube. 

13. Move the sweep output connection from 
grid of the 3rd I-F amplifier to the grid of the 2nd 
I-F amplifier. Connect the ground side of the cable 
to the chassis partition as close as possible to 
the ground point for the 2nd I-F amplifier tube. 

14. Adjust the primary of the 2nd common I-F 
transformer, T303, for maximum height of the re-
sponse curve at 44 mc., and adjust the secondary 
of T303 to make the top of the curve symmetrical. 

15. Make certain that the curve corresponds to 
Fig. 5B. The 44 mc. pip must strike the center 
of the flat response region, the 42.25 mc. and 
45.75 mc. points must have equal heights, and 
the 43 mc. and 45 mc. points must have equal 
heights. Re-adjust the primary and secondary of 
T303 if necessary. 

16. Remove the detuning clip from the plate 
of the 1st I-F amplifier. 

17. Move the sweep output connection from the 
grid of the 2nd I-F amplifier to the grid of the 1st 
I-F amplifier, and connect the ground side of the 
cable as close as possible to the ground point for 
the 1st I-F amplifier tube. 

18. Adjust the primary of the 1st common I-F 

transformer, T302, for maximum height of the re-
sponse curve at 44 mc., and adjust the secondary 
of T302 to make the top of the curve symmetrical. 
If difficulty is experienced in aligning T302, ad-
just the adjacent channel interference trap, L308, 
to a higher frequency by rotating the slug com-
pletely counterclockwise. Complete information on 
the adjustment of L308 is given in step 26. 

19. Make certain that the curve corresponds to 
Fig. 5C. The 44 mc. pip must strike the center 
of the flat response region, the 42.25 mc. and 
45.75 mc. points must have equal height, and the 
43 mc. and 45 mc. points must have equal heights. 
Re-adjust the primary and secondary of T302 if 
necessary. 

20. Remove the sweep output connection from 
the 1st I-F amplifier grid, and couple it to the 
6J6 mixer-oscillator tube through the coupling 
system illustrated in Fig. 3. This system pro-
vides adequate signal injection and at the same 
time provides shielding which prevents radiation 
of the signal. The device is constructed by flar-
ing a piece of tubular copper braid over the top of 
the 6j6 tube and wrapping gummed tape over the 
braid to serve as insulation. The tube shield is 
then replaced over the tube with the braid protrud-
ing through the hole in the top of the shield. The 
braid must not contact the chassis or the tube 
shield at any point. The tube shield should be 
locked securely to its mounting base. Connect 
the high side of the sweep generator output cable 
to the copper braid, and connect the ground side 
to the nearest point on the chassis. 

21. Rotate the slug of the 41.25 mc. trap (L301) 

completely clockwise 

22. It is possible to obtain two peaks when 
adjusting the primary of the I-F input coupling net-
work, T101, located on the R-F tuner. These peaks 
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produce different overall bandwidths. The correct 
peak to use is normally the peak that occurs with 
the adjustment screw turned further counterclock-
wise. 

Turn the adjustment screw of T101 completely 
counterclockwise. Then adjust T101 for maximum 
height of the response curve at 44 mc., and adjust 
the secondary of the I-F input coupling network, 
T301, to make the top of the curve symmetrical. 
If necessary, re-adjust T101 and T301 to make 
44 mc. strike the center of the flat response region. 

23. Set the marker generator to 41.25 mc., and 
increase the output until the pip is readily vis-
ible on the curve. 

24. Adjust L301 to minimize the amplitude of 
the 41.25 mc. marker pip. L301 functions as a 
41.25 mc. trap. 

25. Make certain that the final response curve 
corresponds to Fig. 5D. Use the marker to check 
at the frequencies shown on the drawing. If nec-
essary, re-adjust T101 and T301 to obtain the 
correct curve. 

If the bandpass of the response curve is too 
narrow so that the 45.75 mc. marker occurs at less 
than 40 percent of maximum response, turn T101 
clockwise until a second peak at 44 mc. is ob-
tained. Adjust T301 for flat response at the top 
of the curve, and re-adjust T101 to center 44 mc. 
on the flat response. 

26. L308 is the adjustment for the adjacent 
channel interference trap. If adjacent channel in-
terference does not constitute a problem in the 
areas where the receiver is to be operated, L308 
will not ordinarily require adjustment; however, the 
trap must not be mis-adjusted into the I-F response 
region. In areas where adjacent channel interfer-
ence is not troublesome, L308 can be set to its 
highest tuneable frequency by rotating the slug 
completely counterclockwise, and it can be left in 
this position. 

In areas where adjacent channel interference 
is evident, however, L308 should be adjusted to 
47.25 mc. This can be accomplished in either of 
two ways. One is to connect an amplitude modu-
lated signal generator that has an output of .02 
volt or higher to the grid of the 1st I-F amplifier, 
and adjust the output frequency accurately to 
47.25 mc. This will produce an indication on an 
oscilloscope connected to the video test terminal. 

Adjust L308 for minimum response on the osci:-
loscope. If a signal generator capable of this high 
output is not available, connect a good antenna to 
the receiver, and tune the receiver to the TV station 
on which the adjacent channel interference occurs, 
carefully adjusting the fine tuning control to its 
correct setting. Then, beginning with L308 in its 
completely counterclockwise position, rotate L308 
clockwise until the position is found where the 
adjacent channel interference is eliminated. In 
some cases, the trap adjustment may affect the 
adjustment of T302. If this occurs, it will he nec-
essary to repeat steps 17, 18 and 19. 
4.5 MC. TRAP ALIGNMENT PROCEDURE 

1. Connect the high side of the signal gener-
ator to the video test terminal (point " D" on Fig. 
4) through a .001 mfd mica capacitor, and ground 
the low side to the chassis. 

2. Adjust the signal generator to 4.5 mc. (un-
modulated). The accuracy of this frequency is very 
important. If a crystal controlled signal generator 
is not available, the frequency should be checked 
with an accurate frequency meter. 

3. Connect the common lead from the VTVM 
to the chassis, and connect the R-F probe from 
the VTVM to the cathode of the CRT. This point 
is shown as point " E" on Fig. 6. Note that this 
point is above ground potential and, therefore the 
R-F probe must contain a blocking capacitor. 

4. Using a strong 4.5 mc. signal, adjust the 
4.5 mc. trap, L309, for minimum indication on the 
meter. 

SOUND ALIGNMENT PROCEDURE 

The sound system can be aligned using either 
locally generated signals or a received TV signal. 
Since the latter method does not require signal 
generating equipment, it will be described first and 
will be followed by the procedure using locally 
generated signals. 

To use an " air" TV signal for alignment: 

1. Tune the receiver to a TV station and con-
nect an attenuator between the receiver and the 
antenna so that the strength of the signal can be 
varied from weak to strong. 

2. Set the quieting control (R201) located on 
the back of the chassis approximately te its mid-
position. 

3. Adjust the 4.5 mc. IF slugs (L201 and 
L202) for maximum program sound. If peaks occur 
at two different positions of the slug, use the pe.ik 
that occurs when the slug is farthest counterclock-
wise. Reduce the signal to its lowest useable level 
and recheck the adjustments. 

4. Apply a strong signal to the receiver, and 
adjust the quadrature coil ( L204) for maximum pro-
gram sound. If peaks occur at two different posi-
tions that are widely separated, use the one that 
occurs with the slug farthest counterclockwise. If 
two peaks occur within a narrow range of adjust-
ment, sufficient signal is not being applied to the 
receiver or the quieting control is not set at the 

desired position. 

5. Apply a very weak signal that allows noise 
to be heard and adjust the quieting control (R201) 
for minimum noise. The position at which the noise 
is minimized depends on the strength of the signal; 
therefore, the weakest useable station in the area 
should be used for this adjustment. This control 
determines the AM rejection characteristics of the 
sound system, and its correct setting is normally 
,bout mid-position. Do not leave the quieting con-
al set at its maximum counterclockwise position. 

To use locally generated signals for alignment: 

1. Connect an oscilloscope or an AC voltmeter 
across the volume control for use as an indicator. 

2. Apply a 4.5 mc. FM signal (deviation approx-
imately 7.5 kc.) to the video test point (D on Fig. 4). 

3. Using the lowest signal level that will pro-
duce an indication, adjust L201 and L202 for max-
imum output. 

4. Using a strong signal, adjust L204 for max-
imum output. 

5. Apply a 4.5 mc. AM signal (modulated apx. 
30 percent) to the video test point. 

6. Beginning with a very low signal level, in-
crease the generator output, while rotating the 
quieting control back and forth, until the signal 
level is such that the AM output across the volume 
control dips to zero with a rise on each side as the 
quieting controI is rotated. Set the quieting control 
for zero output at this signal level. 
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FINE TUNING 

H. F. OSCILLATOR ALIGNMENT PROCEDURE 

If the 6J6 oscillator tube is replaced, the dif-
ferent inter-electrode capacitance of the new tube 
may change the oscillator frequency enough to 
necessitate re-alignment of the oscillator. 

Alignment of the oscillator on the high band 
is accomplished by adjusting the brass slug lo-
cated adjacent to the vernier drive wheel on the 
front of the tuner. Alignment of the oscillator on 
the low band is accomplished by adjusting the 
brass slug on the lower front of the tuner. The, 
adjustment procedure is as follows: 

1. Set the fine tuning control to the middle of 
its range, and keep it in this position during the 
following adjustments. The control is set to the 
middle of its range when the set-screw in the fine 
tuning drive wheel is straight up. 

2. Set the selector switch to the highest of 
the low-band (channels 2 through 6) stations oper-
ating in your vicinity. 

3. Peak the low band adjustment slug (L109) 
for the best picture detail. 

4. Set the selector switch to the highest of 
the high-band (channels 7 through 13) stations 
operating in your vicinity. 

5. Peak the high band adjustment slug (L110) 
for the best picture detail. 

6. Check the previously made low band adjust-
ment, and if the tuning has changed repeat steps 
2 and 3. 
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ALIGNMENT CHARTS 

The information in these charts is condensed from the foregoing detailed information as a convenience to the 
service technician. It is recommended that the detailed information be studied before using the charts. 

COMMON I-F SECTION 

Remove the 6BO7 RF amplifier tube from its socket, and turn the channel 
selector to channel 13. 

Connect the oscilloscope to the video test terminal through the decoupling 
network shown in Fig. 2. 

Connect a 9 volt bias battery to the AGC line. 

Adjust the sweep generator for a center frequency of 44 mc. with a 10 mc. 
sweep deviation, and couple the marker generator to the sweep generator. 

Step 

Connect Sweep 
and Marker 

Generators to - Marker Use 

Connect 
Detuning 
Clip to - Adjust - 

I. 3rd I-F amp. 
grid 

Check for equal re- 
sponse at 42.25 mc 
and 45.75 mc using 
weak signal. Also 
43 mc and 45 mc. 

2nd I-F amp. 
plate 

Pri. of T304 for max. 
responre and sec, of 
T304 for symmetrical 
curve shown in Fig. 
5A. 

2. 2nd I•F amp. 
grid 

Same as step 1 1st I-F amp. 
plate 

Pri. of T303 for max. 
response and sec. of 
T303 for symmetrical 
curve shown in Fig. 
5B. 

3. 1st I-F amp. 
grid 

Same as step 1 Not used Pri. of T302 for max. 
response and sec. of 
T302 for symmetrical 
curve shown in Fig. 
SC. 

4. 6 J 6 mixer 
t hr o ugh 
coupling de- 
vice shown in 
Fig. 3. 

Check at 44 mc. 
Markerpip must be 
at center of flat 
region on curve 

Not used Turn L301 adj. com-
pletely clockwise 
and adjust T101 for 
max. response, Ad-
just T301 for sym-
metrical top. 

5. Same as pre- 
ceding step 

Adjust to 41.25 mc. 
and increase output 
until pip is readily 
visible. 

Not used L301 to minimize am-
plitude of 41.25 mc. 
marker pip. 

6. Same as pre- 
ceding step 

Check curve at fre- 
quencies shown on 
Fig. 5. 

Not used Re-adjust T101 and 
T301 to obtain curve 
shown in Fig. 5D. 

7. Tune L308 to 47.25 mc. as described in step 26 of detailed information. 

• 

42.25Mc 44.0 Mc 45.75Mc 

41.25Mc; 43.CMc 45.0Mc 

r I - 

3 

41 OW 

42 0Mc 44 ON;c 

FIG. 5 - RESPONSE 
VARIOUS STAGES OF 

47 0mc 

46 0Mc 

CURVES AT 

ALIGNMENT 

4.5 MC. TRAP 

Connect the signal generator to the video test terminal (point "D" on Fig. 4) through a . 001 mfd capacitor‘ 

Strp 
Signal Gen. 
Frequency VTVM Connections Remarks Adjust - 

1. 4.5 mc. 
unmodulated 

RF probe to point "E" ( see 
Fig. 6) and common lead to 
chassis. 

Use strong signal from gen- 
erator 

L309 for minimum voltage 

SOUND SECT ION 

Refer to SOUND ALIGNMENT PROCEDURE on page 7. Using a weak signal, adjust L201 and L202 for maxi-
mum response to a 4.5 mc. FM signal. Using a strong signal, adjust L204 for maximum response to a 4.5 mc. FM 
signal. Using a weak signal, adjust the quieting control for minimum AM noise. 

R- F 

TUNING UNIT 

1302 

6C86 
2up IF AMP. 

O 

95 

68N6 
FM DE -i. 
14 

7303 

5 

12.5 

2 
4 3 

6GB6 
350 IF AMP. 

34 
2 585 

85 

SOUND IF AMP. 

90 

90 

e, 
T304 

L501 
Fit TER 
CHOKE 

6BK5 
AUDIO OUTPUT 

210 

5U4G 
L.V. RECT. 

12AT7 
SYNC AMP. 

NOISE CLIPPER 

3.5 

220 

45 

35 

1 2 A U7 
NOR. MULTI. 

135 

6W4GT 6606GT 
DAMPER NOR. OUTPUT 

10 12 

7501 
L.v. 

POWER TRANS. 

1281-17 17 
KEYED AGC 

VERT. OUTPUT 

3.5 

85 

6SN7GT 3.5 1"  
VERT. MULTI. 

6AL5 
NOR. AFC 

L401 
RINGING COIL 

HI- VOLTAGE 

SUPPLY 

FIG. 6 - BOTTOM VIEW OF CHASSIS 

PARTS LIST FOR MODEL H-716717 

When ordering parts, specify model number in addition to part number and description of part. 
MODEL. PARTS List Price 

Each Part No. 

V-10021-1 
V-1213-5 
V-5860-14 

V-5522 
V-10928-4 

V-9953-2 
V-9938-1 
V-9939-1 

V-9940-1 
V-9941.1 
V-6146-16 

V-10778-1 
L. V•11606-1 

V-10030-1 

V-9985-1 
V-3668S 
V-5421-6 

Description 

Baffle and Grille Cloth Assy.   $2.30 
Cabinet   35.00•• 
Cable Assembly, speaker   .40 
Cord, AC powed   1.25 

Cover Assembly, back   4.50 
Escutcheon, channel   .95 

Knob, on-off-volume   .10 
.17 

.40 

.65 

.15 
3.50 

9.50 

-Speaker, 51/4" PM   3.90•• 

Spring, escutcheon   .03 
Washer, felt (picture knob)   .03 
Washer, felt ( fine tuning knob)   .03 

Knob, picture control (rear)   

Knob, fine tuning ( rear)   
Knob, channel selector   

Knob, horizontal hold   
Mask, picture tube   

Plate, front glass   3
9
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MODEL H-716T17. Ch. V-2208-1 

*V-5426 
V-10110-1 

V-5906-7 
V-9867-2 

V-9928-2 

V-9784-4 
V-1549 

V-5926 
V-10038-1 

V-10907-2 

V-10918-1 
V-9888-1 
V-9889-1 

V-4514-1 
V-4514-2 
V-8605 
V-10958-2 

V-9922-18 
V-9914-1 

Clip, IF mounting 

Clip, tube cap (6BQ6GT)   
Connector Assembly, high voltage 

Cushion, yoke hood   
Hood, yoke mounting   
Magnet, ion trap   
Plug, AC power (male)   
Screw, wing, #8-32 (yoke)   
Shield, miniature tube (6CB6, 6AU6 2nd sound IF, and crystal det.)   

Socket Assembly, CRT   .80 
Socket Assembly, (12BH7)   .50 
Socket, miniature wafer (all 7 pin tubes and crystal)   .13 

Socket, miniature wafer (12AT7)   .15 
Socket, molded octal ( 5U4G, 6SN7GT, 6BQ6GT)   .17 

Socket, molded octal (6W4GT)   .15 

Socket and Capacitor, HV (includes C431, R444, L408)   3.25 
Socket, miniature wafer ( 12BY7, 6BK5, 12AU7)   .20 

Strap Assembly, CRT   .60 
Superstructure, yoke   1.30 

V-2208-1 CHASSIS PARTS 

MISCELLANEOUS 

.03 

.10 

.5') 

.06 R2I0 RC20AE334K 

.50 

.55 

.30 

.04 

.06 

C223 RC.M20B151K 
L201 V-9882-5 
L202 V-9882-2 
1:203 V-9915-2 
L204 V-11396-1 
R201 V-11345-2 
R202 RC40AE223K 
R207 RC20AE103M 
*R208 V-9877-1 

14 New part number listed for the first lime in Westinghouse radio or television service information. 
• Sold only as complete assembly. Price shown covers complete assembly. 

•• Price includes Federal Excise Tax. 
••• Price furnished on request. 

NOTE: All prices are subject to change without noticet 

Ref. 
No. Part No. 

C116 V-5596 
C135 V-5596 
C137 V-5596 
C138 RCP1OW4503M 
C139 RCP1OW4503M 
C140 V-5596 
R108 RC20AE 151K 
R110 RC20AE 125K 
R111 RC20AE475K 
R112 RC20AE153K 
R113 RC20AE683K 

V-11485-1 

C201 V-9926-3 
C202 V-5596 
C203 V-5596 
C208 RCPIOW4103M 
C213 RCP1OW6202M 
C215 RCP1OW6202M 
C216 RCM20B470K 
C217 RCM20B470K 
C218 RCP1OW6202M 
C219 V-5596 
•C220 V-9891 

C221 V-5596 
C222 RCP 10W4203M 

SECTION 1 - R-F 

Description 

Capacitor, . 005 mfd ( min) 
Capacitor, .005 mfd 
Capacitor, . 005 mfd 
Capacitor, .05 mfd 400 v. 
Capacitor, .05 mfd 400 v. 
Capacitor, .005 mfd 
Resistor, 150 ohms 1/2 w. 
Resistor, 1.2 .megohms !/, w. 
Resistor, 4.7 megohm 12 w. 
Resistor, 15,000 ohms '/2 w. 
Resistor, 68 000 ohms !/2 w. 
RF Tuner Assembly (sub. for V-11385-1) 

SECTION 2 - SOUND I- F AND 

Function 

Tuner decoupling 
Tuner coupling 
AGC bypass 
AGC filter 
AGC filter 
Tuner bypass 
Tuner decoupling 
AGC divider 
AGC delay 
Brightness bleeder 
AGC divider 

AUDIO 

Capacitor, 4.7 nil-11f 
Capacitor, .005 mfd 
Capacitor, .005 mfd 
Capacitor, .01 mfd 400 v. 
Capacitor, .002 mfd 600 v. 
Capacitor, .002 mfd 600 v. 
Capacitor, 47 rnmf 
Capacitor, 47 mraf 
Capacitor, .002 mfd 600 v. 
Capacitor, .005 mfd 
Capacitor, 30 mfd 350 v. elec. (assy. 
consists of C220, C441, C501, C502) 

Capacitor, .005 mfd 
Capacitor', . 02 mfd 400 v. 

Sound take-off 
Cathode bypass 
Screen bypass 
Tone compensation 
Tone compensation 
Plate bypass 
4.5 mc. eoupling 
IF tank 
Screen bypass 
Cathode bypass 

Audio decoupling 
Line bypass 
Audio coupling 

List Price 
Each 

.25 

.25 

.25 

.24 

.24 

.25 

.05 

.10 

.05 

.05 

.05 
47.50 

.07 

.25 

.25 

.20 

.17 

.17 
• .22 

.22 

.19 

.25 

4.35' 
.25 
.18 

R214 RC20AE122K 
R216 RC20AE121K 
R217 V-6984-8 

R2I7 V-11328-7 

R225 RC20AE12IK 
R243 RC20AE 471M 
T202 V-9982-2 

C301 V-9926-2 
C302 V-5658-11 
C303 V-9863-1 
C304 V-9863-1 
C305 V-9863-1 
C306 V-9863-1 
C308 V-9863-1 
C313 RC.1310W4104M 
C315 RCP1OW4104M 
C317 V-5596 
C318 R3CC2OSL120K 
C320 V•5658-1 
C321 R3CC2OSL120K 
C323 RCM20B560K 
C326 V-9863-1 
C327 V-9926-2 
C328 R3CC2OSL120K 
C329 V-9926-3 

V-10916-1 
C330 RCM20B471K 
C331 V-3658-12 
L301 V-10771-1 
L302 V-99!5-1 
L303 V-5902-1 
L304 V-5902-5 
L305 V-4886-1 
L308 V-10771-1 
L309 V-9882-3 
L310 V-4886-1 
R301 RC20AE333K 
R304 RC20AE103M 
R305 RC20AE680K 
R306 RC20AE272K 
R307 RC2bAE103M 
R308 V-9927-2 
R309 RC20AE680K 
R310 RC20AE471M 

Capacitor, 15n mmf 
Reactor 
Reactor 
Reactor, 350 microhenries 
Coil, quadrature 
Resistor, variable ( 0-500 ohms) 
Resistor, 22,000 ohms 2 w. 
Resistor, 10,000 ohms 1/2 w. 
Control, 500,00 ohms (assy. consists 
of R208, R319, SW501) 

Resistor, 330,000 ohms 12 w. 
Resistor, 1200 ohms 11,: w. 
Resistor, 120 ohms 1/2 w. 
Resistor (dog-bone type), 2700 ohms 

5 w. 
Resistor, ( flat metal type), 2500 ohms 

w. 
Resistor, 120 ohms 112 w. 
Resistor, 470 ohms 1'2 w. 
Transformer 

SECTION 3 - VIDEO 

Capacitor, 3.3 nunf 
Capacitor, .47 mmf 
Capacitor, 800 mmf 
Capacitor, 800 mmf 
Capacitor, 800 mmf 
Capacitor. 800 nunf 
Capacitor, 800 mmf 
Capacitor, .1 mfd 400 v. 
Capacitor, .1 mfd 400 v. 
Capacitor, .005 mfd 
Capacitor, 12 mmf 
Capacitor, 1.0 mmf 
Capacitor, 12 rmnf 
Capacitor, 56 nunf 
Capacitor, 800 mmf 
Capacitor, 3.3 mini 
Capacitor, 12 mod 
Capacitor, 4.7 mraf 
Crystal 
Capacitor, 470 nunf 
Capacitor, 6.8 nunf 
Reactor, slug tuned 
Reactor, 100 microhenries 
Reactor, 140 microhenries 
Reactor, 250 microhenries 
Reactor, 14 microhenries 
Reactor, slug tuned 
Reactor, tuned 
Reactor, 14 microhenries 
Resistor, 33,000 ohms 1/2 w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 68 ohms 'A w. 
Resistor, 2700 ohms A w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 4700 ohms 1/2 w. 
Resistor, 68 ohms 1/2 w. 
Resistor, 470 ohms 1/2 w. 

IF tank 
Sound IF grid 
Sound IF plate 
FM det. grid 
FM det. 
Quieting control 
Screen decoupling 
Tone compensation 

.20 

.60 

.70 

.30 
1.60 
1.40 
.18 
.05 

Volume 2.10' 
Plate load .05 
Screen decoupling .05 
Cathode bias .06 

Decoupling .40 

Decoupling .65 
Cathode bypass .o6 
FM det. plate .05 
Audio output 1.90 

1st IF tank .10 
IF trap coupling .08 
AGC decoupling .20 

IF screen bypass .20 
AGC decoupling .20 
IF screen bypass .20 
IF screen bypass .20 
CRT grid bypass .24 
Video bypass .24 
Decoupling .25 
41.23 mc. trap .19 
Adjacent channel rrap .08 
Adjacent channel trap .19 
4.5 mc. trap .20 
Cathode bypass .20 
IF tank .10 
Plate bypass .19 
Det. plate filter .07 
"Video detector 1.75 
Cathode bypass .31 
Vid. amp. plate .10 
41.25 mc. trap .70 
Video peaking .30 
Video peaking .45 
Video peaking .39 
Sync decoupling .55 
Adjacent channel trap .70 
4.5 mc. trap .70 
Decoupling .55 
AGC divider .05 
AGC decoupling .05 
Cathode bias .04 
Screen decoupling .05 
Grid decoupling .05 
IF damping .11 
Cathode bias .04 
Screen decoupling .05 

-4 New part number listed for the first time in Westinghouse radio or television service information. 
• Sold only as complete assembly. Price shown covers complete assembly. 

•• Price includes Federal Excise Tax. 
••• Price furnished on request. 

NOTE: All prices are subject to change without,notire. 
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Ref. 
No. 

R31-1 
R312 
R313 
R316 
R317 
•R319 

R320 
R322 
R323 
R324 
R326 
R327 
R331 
R334 
R341 
R342 
R343 
R344 
T301 
T302 
T303 
T304 

PARTS 
Part No. 

V-9927-2 
RC20AE151K 
RC20AE471M 
RC20AE123K 
RC20AE332K 
V-9877-I 

RC20AE223K 
RC40AE822K 
RC20AE274K 
RC20AE274K 
RC30AE683K 
V-9916-1 
RC20AE 155K 
RC40AE822K 
RC20AE100K 
RC20AE221K 
V-9894-2 
RC20AE220K 
V-9882-7 
V-9879 
V-9879 
V-9880 

C401 RCP1OW4104M 
C403 RCM20B271K 

C404 
C408 
C409 
C410 
C411 
C412 
•C413 

RCP1OW4103M 
RCP1OW4103K 
RCM20B101K 
RCP 10W4503M 
RCPIOM6104M 
RCP1OW4503K 
V- I0306-1 

"C414 V-10306-1 

C415 
C416 
C421 
C422 
C423 
C424 
C425 
C426 
C427 
C428 
C429 
C430 
C431 
C432 
C433 
C434 
C435 
C437 
C438 
•C440 

V-9792-10560K 
RCP1OW4254M 
RCN12013101K 
RCM2013101K 
V- 10293-I 
RCN130C392K 
RCP1OW4104M 
RCM20C821K 
RCP10M6103M 
RCP 10M4104M 
RCP 10M6104M 
RCP 10M6603M 
V-9901-3 
RCP 10N16603N1 
RCP1OW2504M 
V-9863-1 
V-9863-1 
V-5596 
V-5596 
V-10306-1 

•C441 V-9891 

C443 RCP 10W4103M 
C444 RCP 10W4104M 

LIST FOR MODEL H-716T17 
Description 

Resistor, 4700 ohms 1/2 w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 470 ohms V2 w. 
Resistor, 12,000 ohms 1/2 w. 
Resistor, 3300 ohms 1/2 w. 
Control, 1500 ohms (assy. consists 
of R208, R319, SW501) 

Resistor, 22,000 ohms 1/2 w. 
Resistor, 8200 ohms 2 w. 
Resistor, 270,000 ohms 1/2 w. 
Resistor, 270,000 ohms 1/2 w. 
Resistor, 68,000 ohms 1 w. 
Control, 50,000 ohms 
Resistor, 1.5 megohms w. 
Resistor, 8200 ohms 2 w. 
Resistor, 10 ohms 1/2 w. 
Resistor, 220 ohms 1/2 w. 
Control, 2 megohms 
Resistor, 22 ohms 1/2 w. 
Transformer 
Transformer 
Transformer 
Transformer 

SECTION 4 - SWEEP 

Capacitor, .1 mfd 400 v. 
Capacitor, 270 =if 

Capacitor, .01 mfd 400 v. 
Capacitor, .01 mfd 400 v. 
Capacitor, 100 mrnf 
Capacitor, . 05 mfd 400 y. 
Capacitor, . 1 mfd 600 v. 
Capacitor, .05 mfd 400 v. 
Capacitor, 150 mfd 50 v. ( assy. con-
sists of C414, C413 and C440) 

Capacitor, 30 mfd 450 v. ( assy. con-
sists of C414, C413 and C440) 

Capacitor, 56 nunf 
Capacitor, . 25 mfd 400 v. 
Capacitor, 100 mmf 
Capacitor, 100 mmf 
Capacitor, 10 mfd 450 v. 
Capacitor, 3900 mmf 
Capacitor, . 1 mfd 400 v. 
Capacitor, 820 mid 
Capacitor, .01 mfd 600 V. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 600 v. 
Capacitor, .06 mfd 600 v. 
Capacitor, 500 mmf 
Capacitor, .06 mfd 600 V. 
Capacitor, .5 mfd 200 y. 
Capacitor, 800 nunf 
CapaCitor, 800 nun( 
Capacitor, .005 mfd 
Capacitor, . 005 mfd 
Capacitor, 10 mfd 450 v. (assy. con-
sists of C413, C414, C440) 

Capacitor, 30 mfd 350 v. ( assy. con-
sists of C220, C441, C501 C502) 

Capacitor, .01 mfd 400 v. 
Capacitor, . 1 mfd 400 

(continued) 
Function Function 

IF damping 
Cathode bias 
Screen decoupling 
Sync take-off 
Det. load 

Picture control 
Damping 
Plate load 
Divider 
Divider 
Divider 
Brightness 
Retrace suppression 
Plate load 
1st IF grid 
Video amp. grid 
Focus 
Cathode bias 
IF input 
1st IF 
2nd IF 
3rd IF 

Noise clipper coupling 
Sync sep. grid 

Vert, sync coupling 
Vert. MV coupling 
AGC grid 
Cathode bypass 
Vert. coupling 
Pulse shaping net. 

Cathode bypass 

Plate decoupling 
Transient damping 
Hor. yoke return 
MV plate bypass 
MV coupling 
MV decoupling 
MV plate tank 
MV plate decoupling 
Pulse shaping 
Coupling 
Screen bypass 
Screen bypass 
15,750 ripple filter 
HV filter 
Cathode bypass 
AGC filter 
Filament bypass 
Filament bypass 
Heater bypass 
Heater bypass 

Filter 

Filter 
AGC delay 
Cathode bypass 

List Price 
Each 

.11 

.05 

.05 

.05 

.05 

2.10* 
.06 
.20 
.06 
.06 
.09 
.65 
.05 
.20 
.06 
.05 
.75 
.09 
.60 

1.30 
1.30 
1.40 

New part number listed for the first time in Westinghouse radio or television service information. 
• Sold only as complete assembly. Price shown covers complete assembly. 

•• Price includes Federal Excise Tax. 
••• Price furnished on request. 

NOTE: All prices are subject to change without notice. 

.24 

.20 

3 . 24 
.19 
.22 
.24 
.35 
.25 

3.25• 

3.25' 
.30 
.35 
.22 
.22 

1.25 
1.17 
.25 
.40 
.21 
.25 
.35 
.25 

1.70 
.25 
.50 
.20 
.20 
.25 
.25 

3.25* 

4.35' 
.20 
.24 

Rel. 
No. 

C447 
C451 
C452 
C453 
C454 
C455 
C456 
C457 
C462 
C465 
C468 
L401 
L402 
L404 
L406 
L407 
L408 
L411 
L412 
R401 
R404 
R405 
R406 
R407 
R408 
R409 
R411 
R413 
R415 
R416 
R417 
R418 

R419 
R420 
R421 
R422 
R423 
R424 
R424 
R425 
R426 
R433 
R434 
R435 
R436 
R437 
R438 
R439 
R440 
R441 
R442 
R442 
R443 
R444 
R445 
R446 
R452 
R454 
R455 
R457 
R460 
R461 
R471 
R472 
R473 

Part No. 

RCP101,4104%1 
RC\120B101K 
RCM2013681K 
RCM2013331K 
RCP1OW4103M 
RCP 10W4502 
RCP1OW4104%1 
V-11228-1 
RCM20B101K 
V-5596 
V-9926-4 
V-6764 
V-9960 
V-4886-2 
V-4886-2 
V-4886-2 
V-9099-5 
V-9099-5 
V-4886-2 
RC20AE472K 
RC20AE474K 
RC20AE273K 
RC20AE 105K 
RC20AE474K 
RC20AE473K 
RC20AE394K 
RC20AE682K 
RC30AE 104K 
RC20AE224K 
V-9813-4 
RC20AE564K 
RC20AE 122K 

V-9894-3 
RC20AE332K 
RC20AE225K 
RC20AE471K 
V-6463 
V-6984-5 
V- I1328-2 
RC20A1'1561K 
RC20AE561K 
RC20AE821K 
RC20AE3041 
V-10509-1 
RC20AE274K 
RC20AE123K 
RC20AE333K 
RC20AE474K 
RC20AE151K 
RC30AE563K 
V-9600-11 
V-1 1328-1 
RC20AE562K 
V-9927-7 
RC20AE392K 
RC20AE273K 
RC20AE103K 
RC20AE273K 
RC20 AE 104K 
V-11229-2 
RC30AE330K 
RC20AE223K 
RC20AE105K 
RC20AE105K 
RC30 AE 154K 

Description 

Capacitor, . 1 mfd 400 v. 
Capacitor, 100 nun( 
Capacitor, 680 mmf 
Capacitor, 330 rrunf 
Capacitor, .01 mfd 400 v. 
Capacitor, . 005 mfd 400 v. 
Capacitor, . 1 MEd 400 v. 
Capacitor, 5-40 mmf 
Capacitor, 100 nunf 
Capacitor, .005 mfd 
Capacitor, 2.2 mmf 
Coil 
Reactor 
Reactor, 1.1 microhertries 
Reactor, 1,1 microhenries 
Reactor, 1.1 microhenries 
Reactor, 2.7 microhenries 
Reactor, 2.7 microhenries 
Reactor, 1.1 microhenries 
Resistor, 4700 ohms Ii w. 
Resistor, 470,000 ohms 12w. 
Resistor, 27,000 ohms', v.,. 
Resistor, 1 megohm 1, w. 
Resistor, 470,000 ohms 1; w. 
Resistor, 47,000 ohms 1; w. 
Resistor, 390,000 ohms 1/2 w. 
Resistor, 6800 ohms 1; w. 
Resistor, 100,000 ohms 1 w. 
Resistor, 220,000 ohms 1; w. 
Control, 250,000 ohms 
Resistor, 560,000 ohms 1, w. 
Resistor, 1200 ohms ', w. 

Control, 750,000 ohms 
Resistor, 3300 ohms 1; w. 
Resistor, 2.2 megohms 1/2 w. 
Resistor, 470 ohms 1/2 w. 
Control, 5000 ohms 
Resistor, (dog- bone type), 10,000 ohms 5 w. 
Resistor ( flat metal type), 10,000 ohms 5 w. 
Resistor, 560 ohms 1'2 w. 
Resistor, 560 ohms 1, w. 
Resistor, 820 ohms 1; w. 
Resistor, 300,000 ohms 1; w. 
Control, 125,000 ohms 
Resistor, 270,000 ohms 1/2 w. 
Resistor, 12,000 ohms 1; w. 
Resistor, 33,000 ohms 1, w. 
Resistor, 470,000 ohms', w. 
Resistor, 150 ohms 1. w. 
Resistor, 56,000 ohms 1 w. 
Resistor, (aog-bone type), 12,000 ohms 10 w. 
Resistor ( flat metal type), 12,000 ohms 10 w, 
Pesistor, 5600 ohms w. 
Resistor, 330,000 ohrels 1 w. 
Resistor, 3900 ohms w. 
Resistor, 27,000 ohms 1/2 w. 
Resistor, 10,000 ohms 1/, w. 
Resistor, 27,000 ohms '; w. 
Resistor, 100,000 ohms 1; w. 
Resistor, 3000 ohms 25 w. 
Resistor, 33 ohms 1 w. 
Resistor, 22,000 ohms 1, w. 
Resistor, 1 megohm 1, w. 
Resistor, I megohm '; w. 
Resistor, 150,000 ohms 1 w. 

Function 

Control bypass 
AFC cathode 
AFC plate bypass 
AFC coupling 
NW grid 
Coupling 
MV grid 
MV trimmer 
AFC coupling 
Screen bypass 
Feedback 
Ringing 
Hor. linearity 
Heater isolation 
Heater decoupling 
Heater isolation 
HV filament 
Suppressor 
Suppressor 
Keyed AGC grid 
Positive bias limiting 
DC divider 
Sync sep. grid return 
Coupling limiter 
Decoupling 
Decoupling 
Signal divider 
Decoupling 
Bleeder 
Height 
Grid return 
Cathode bias 

Vertical hold 
Pulse shape net 
Grid return 
.Cathode bias 
Vert. linearity 
Vert. decoupling 
Vert. decoupling 
Transient damping 
Transient damping 
Cathode bias 
Grid return 
Horiz. hold 
MV plate load 
Pulse shaping net 
Plate decoupling 
Grid return 
Suppressor 
Hor. MV decoupling 
Screen decoupling 
Screen decoupling 
AGC filter 
HV filter 
Decoupling 
Plate load 
AGC filter 
Damping 
Decoupling 
Voltage dropping 
Cathode bias 
Coil shunt 
AFC bleeder 
AFC cathode 
Error take-off 

4- New part number listed /or the first time in Westinghouse radio or television service information. 
• Sold only as complete assembly. Price shown covers complete assembly. 

•• Price includes Federal Excise Tax. 
••• Price furnished on request. 

NOTE: All prices are subject to change without notice. 

st Price 
Each 

.24 

.22 

.25 

.25 

.20 

.17 

.24 

.35 

.22 

.25 

.07 
1.45 
1.25 
.38 
.38 
.38 
.20 
.20 
.38 
.05 
.05 
.06 
.05 
.05 
.05 
.05 
.05 
.10 
.05 
.75 
.05 
.05 

S . 75 
.05 
.05 
.06 
.76 
.66 
.90 
.05 
.05 
.05 
.15 
.75 
.06 
.05 
.05 
.05 
.06 
.10 
.95 

1.15 
.06 
.10 
.04 
.06 
.05 
.06 
.05 

1.55 
.11 
.06 
.05 
.05 
.10 
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MODELS H-716T17, H-750T21, H-753K21. Ch. V-2208-1, V-2221-1 

continued) 

Ref. 
No. 

R474 
R475 
R476 
R477 
R482 
R483 
R485 
R486 
R487 
R489 
R491 
R493 
T401 
T402 
T403 
Z401 
Z402 

Part No. 

RC30AE154K 
RC20AE224K 
RC20AE474K 
RC20AE473K 
RC20AE684K 
RC20AE393K 
RC40AE393K 
RC20AE 104K 
RC20AE682K 
RC40AE393K 
RC40AE682K 
RC20AE 102K 
V-10909-1 
V-10214-1 
V-9902 
V-11192-1 
V-10911-1 

•C501 • V-9891 

•C502 V-9891 

C504 V-5040-15 
L501 V•6471•2 
R501 RC30AE2204 
R505 V-6597 
R505 V-11328-8 
"•SW501 V-9877-1 
T501 V-9958-1 

* • 

NOTE: 

Ham 

PARTS LIST FOR MODEL H-716T17 

Description 

Resistor, 150,000 ohms 1 w. 
Resistor, 220,000 ohms I; w. 
Resistor, 470,000 ohms 1j w. 
Resistor, 47,000 ohms !,¡ w. 
Resistor, 680,000 ohms lj W. 
Resistor, 39,000 ohms 1/2 w. 
Resistor, 39,000 ohms 2 w. 
Resistor, 100,000 ohms 1/2 w. 
Resistor, 6800 ohms 12 v.'. 
Resistor, 39,000 ohms 2 w. 
Resistor, 6800 ohms 2 o. 
Resistor, 1000 ohms w. 
Transformer 
Tran sformer 
Control 
Filter 
Yoke Assembly (contains V-10538-1 yoke) 

SECTION 5 - POWER 

Capacitor, 40 mfd 450 v. ( assy. consists of 
C220, C441, C501, C502) 

Capacitor, 40 mfd 450 v. (assy. consists of 
C220, C441, C501, C502) 

Capacitor, .01 mfd 600 v. 
Reactor 
Resistor, 220,000 ohms 1 w. 
Resistor, (dog-bone type), 50 ohms 10 w. 
Resistor ( flat metal type), 50 ohms 10 w. 
Switch (assy. consists of R208, R319, Sg501) 
Transformer 

List Price 
Function Each 

Limiting .10 
Plate decoupling .05 
AFC delay .05 
Plate load .05 
Load .06 
Decoupling .05 
Bleeder .20 
Plate load .05 
Pulse shape net .05 
Screen decoupling .20 
Tuner dropping .18 
Cathode bias .05 
Vertical output 3.9Q 
Hor. output and HV 13.15 
Width 1.55 
Integrating 1.30 
Deflection 12.50 

Filter input 

Filter input 
Line filter 
LV filter 
Protection 
Voltage dropping 
Voltage dropping 
Off-on 
Power 

New part number listed for the first time in Westinghouse radio or television service information. 
Sold only as complete assembly. Price shown covers complete assembly. 
Price includes Federal Excise Tax. 
Price furnished on request. 
All prices are subject to change without notice. 

4.35* 

4.35° 
.35 

2.35 
.10 
.45 
.75 

2.10° 
14.45 

11-753K21 NOTE: 

CHASSIS ASSEMBLY IT- 2221-1 

SERVICE NOTES 
For service information on the V-2221-1 chassis, 

refer to the H-716T17 service notes and any supple-
mentary information thereto. With a few exceptions, 
the information given for the V-2208-1 chassis applies 
also to the V-2221-1 chassis. 

The V-2221-1 chassis uses a 21" CRT (21FP4A) 
rather than the 17" CRT used with the V-2208-1 chas-
sis. This necessitates the use of a different CRT 
strap and yoke superstructure which are listed below. 
Because of a different mechanical arrangement, the 

Ref. 
No. Part No. 

V-11468-2 
V-9914-2 

•R2O8 V-9877-4 
•11319 V-9877-4 
R327 V-10914-1 
C415 V-9792-10330K 
R435 V-10915-1 
Z402 V-10911-3 

1402 V-10911-4 

•SW501 V-9877-4 
T501 V-9958-2 

shafts on the volume and picture controls are longer 
in the V-2221-1 chassis, and the horizontal hold and 
brightness controls are located on the front of the 
chassis rather than the back. In addition, the V-2221-1 
chassis uses a different power transformer (T501), 
deflection yoke assembly (Z402), and transient damp-
ing capacitor (C415) which are listed below. 

The following parts are used in the V-2221-1 chas-
sis. All other parts are the same as those listed for 
the V-2208-1 chassis in the H-716717 service notes: 

Description Function 

Strap Assembly, CRT 
Superstructure, yoke 
Control, 500,000 ohms 
Control, 1500 ohms 
Control, 50,000 ohms 
Capacitor, 33 mrnf 
Control, 125,000 ohms 
Yoke Assembly (contains V-10538-6 
deflection yoke) 

Yoke Assembly (contains V-10538-7 
deflection yoke) 
Switch 
Transformer 

Volume 
Picture 
Brightness 
Transient damping 
Horiz. hold 

De flection 

Deflection 
On-off 
Power 

H-750T21 AND H-753K21 MODEL PARTS 

The following parts are used in Models H-750T21 and H-753K21 
the H-716T17 service notes: 

Part No. Description 

V-10841-1 
V-10924-4 

L. V-1274-6 Cabinet (H- 753K21)   
-.1- V-1282-6 Cabinet (H-750T21)   

V-5860-14 Cable Assembly, speaker   
V-5684-2 Clip, plate to mask  
V-5522 Cord, AC power   

-ri- V-10962-14 Cover Assembly, back   
V-10743-1 Foot, felt   
V-11501-1 Gasket, dust seal   
V-10749-6 Grille Cloth (H-753K21)   
V-9938-1 Knob, on-off-volume   
V-9939-1 Knob, picture (rear)   
V-9940-1 Knob, fine tuning (rear)   
V-10676-1 Knob, channel selector  
V-10926-1 Knob, horizontal and brightness   
V-10929-1 Mask, picture tube   
V-10932-1 Plate, mask   
V-11625-1 Plate, front glass   
V-9770-1 Speaker, 10" PM (H-753K21)   
V-10030-1 Speaker, 5'4" PM (H-750T21)   
V-10934-3 Spring, channel selector base  

List Price 
Each 

8 .30 
1.30 
2.15* 
2.15* 
.80 
.30 
.80 

12.50 

12.50 
2.15* 

19.50 

in lieu of the MODEL PARTS listed in 

Baffle and Grille Cloth Assembly (H- 750T21)   
Base, channel selector   

List Price 
Each 

$ . 50 
.30 

48.26•• 
29.86" 

.40 

.03 
1.25 
4.50 
.25 
.65 

2.90 

.10 

.17 

.40 
1.75 
.10 

4.25 
.20 

15.00 
8.00" 
3.90•• 
.06 

New part number listed for the first time in Westinghouse radio or television service information. 
• Sold only as complete assembly. Price shown covers complete assembly. 

Price includes Federal Excise Tax. 
All prices are subject to change without notice. 
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MODEL H-730C21, Ch. V-2218-2 

MODEL 
II-730C21 

SERVICE NOTES 

SPECIFICATIONS 

TELEVISION FREQUENCY RANGES: 

CHANNEL 

NUMBER 

CHANNEL 
FREQUENCY 

(MC.) 

VIDEO 
CARRIER 

FREQUENCY 
(MC.) 

SOUND 
CARRIER 

FREQUENCY 

(MC.) 

RECEIVER H-F 
OSCILLATOR 
FREQUENCY 

(MC.) 

2 54 - 60 55.25 59.75 101 
3 60 - 66 61.25 65.75 107 
4 66 - 72 67.25 71.75 113 
5 76 - 82 77.25 81.75 123 
6 82 - 88 83.25 87.75 129 
7 174 - 180 175.25 179.75 221 
8 180 - 186 181.25 185.75 227 
9 186 - 192 187.25 191.75 233 

10 192 - 198 193.25 197.75 239 
11 198 - 204 199.25 203.75 245 
12 204 - 210 205.25 209.75 251 
13 210 - 216 211.25 215.75 257 

NOTE: Provisions for UHF reception are included. To activate 
UHF positions of the channel selector, small UHF units can be 
inserted into the UHF sockets at the rear of the RF tuner. The 
receiver will accommodate two such units, and each unit pro-
vides reception of one UHF channel. Installation instructions 
are furnished with the units. 

AM/FM FREQUENCY RANGES: 

Standard Broadcast  540 to 1600 kc. 
Frequency Modulation  88 to 108 mc 

OPERATING VOLTAGE: 

.... 105 to 120 volts, 60 cycles AC 

POWER CONSUMPTION:  250 watts 

AUDIO POWER OUTPUT: 

Undistorted  6.5 watts 
Maximum  10 watts 

INTERMEDIATE FREQUENCIES: 

TV Video Carrier   
TV Sound   

45.75 mc. 
4.5 mc. 

Amplitude Modulation  455 kc. 
Frequency Modulation   10.7 inc. 

SPEAKER: 

Type  10" PM 
Voice Coil Impedance .. 3.2 ohms at 400 cycles 

TUBE COMPLEMENT: 

TV Chassis: 

1 1B3GT  High voltage rectifier 
1 5U4G  Low voltage rectifier 
1 6AK5  R-F amplifier 
1 6AL5  Horizontal AFC 
1 6AU5GT  Horizontal output 
1 6AU6   1st sound I-F amplifier 
1 6AU6  2nd sound I-F amplifier 
1 6AU6  Keyed AGC 
1 6C4  Sync clipper 
1 6CB6   1st I-F amplifier 
1 6CB6  2nd I-F amplifier 
1 6CB6  3rd I-F amplifier 
1 6SN7GT  Vertical multivibrator 
1 6T8. Ratio detector and 1st audio amplifier 
1 6W4GT  Horizontal damper 
2 6W6GT  Audio output 
1 6X8  HF oscillator and mixer 
1 12AT7 .. Sync amplifier and sync separator 
1 12AU7  Horizontal multivibrator 
1 12BH7 ........ Vert, output and noise clipper 
1 12BY7  Video output 
1 21FP4A  Cathode ray tube 

AM/FM Chassis: 

1 6AL5  FM detector 

1 6AV6 ... AM det., AVC, and 1st audio arhp. 
2 6BA6  IF amplifier 
1 6BJ6  FM RF amplifier 
1 12AT7   HE osc., and mixer 

TV ANTENNA INPUT IMPEDANCE: 

••• •• 300 ohms balanced or 72 ohms unbalanced 

TV VIDEO RESPONSE:    3.5 mc. 

TV FOCUS:  Electrostatic 

TV SWEEP DEFLECTION:  Magnetic 

TV SCANNING:  Interlaced, 525 Line 

TV HORIZ. SCANNING FREQ:  15,750 CPS 

TV VERT. SCANNING FREQ:  60 CPS 

TV FRAME FREQ: 

(picture repetition rate)  30 CPS 

HIGH VOLTAGE WARNING 

The danger accompanying shock is always present when the receiver is operated outside 
the cabinet or when the rear cover is removed from the cabinet. Only a person familiar with 
the precautions to be observed when working with high-voltage equipment should service 

this receiver. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves should be worn at all times when handling a cathode 
ray tube. The tube shotild not be handled in the vicinity of any person not so equipped. When 

handling the tube, always keep it away from the body. 

Due to the large surface area of the tube and the high vacuum contained within, more then 
ordinary core is required to prevent shattering the tube. The large end of the bulb, particularly 
the rim of the viewing surface, must not be struck, scratched, or subjected to more than e.d. 

crate pressure. If the tube binds during removal or replacement, determine the cause of the 
trouble -- DO NOT FORCE THE TUBE. 

An additional precaution is required when handling a cathode ray tube that has an aquadag 
coating on the outside of the tube. The outside aquadag coating forms one plate of a capac-
itor, and the inside coating to which the high voltage is applied serves as the other plate. 
The high voltage charge may be retained in this capacitor for a long time after the high volt-
age lead is disconnected. Since the charge could produce a shock that would startle the 
handler into dropping the tube, the charge should be dissipated before any handling of the 
tube is attempted. To dissipate the charge, place a jumper from the outside aquadag coating 
to the high voltage button on the tube. Due to the relatively high resistance of the aquadag, 
the jumper should be held in place for some time to Insure complete discharge. 

© John F. Rider 



INSTALLATIOi INSTRUCTIONS ANTENNA INFORMATION: 

The receiver contains built-in antennas for 
use in areas of normal reception. In such areas 
when the built-in antennas provide good reception, 
external antennas are not required. However, in 
weak signal areas or under adverse conditions, it 
may be necessary to use an outside antenna. 

Two sets of TV antenna terminals are located 
near the upper left corner of the TV section back 
cover, one marked UHF and the other marked STD. 
If an external TV antenna is to be used, disconnect 
the buil•-in TV antenna wires from the STD termi-
nals and dress the wires in such a position that 
they do not touch the chassis or metal components. 
The lead-in wires from the external antenna should 
then be connected to the STD terminals. The UHF 
antenna terminals are not used unless UHF units 
are installed ( see note under TELEVISION FRE-
QUENCY RANGES on front cover). 

If an external FM antenna is to be used, dis-
connect the built-in FM antenna wires from the 
two FM antenna terminals located on the rear of 
the shelf that supports the radio chassis, and 
connect the external antenna to these terminals. 
If desired, an external AM antenna can be con-
nected to the solder terminal marked "EXTERNAL 
ANTENNA" on the loop antenna. 

TO CHECK THE OPERATION OF THE RE-
CEIVER: 

1. Rotate the TV-radio-phono selector located 
on the radio panel completely counterclockwise 
(TV position). 

2. Turn on the receiver by rotating the off-on 
and TV volume control clockwise. 

3. Rotate the channel selector to the desired 
channel number. The two channel selector posi-
tions marked UHF are not operative unless UHF 
units have been installed (see note on front cover 
of this booklet). It should be noted that the channel 
selector position between 6 and 7 and the posi-
tion between 13 and UHF are blank positions 
although the channel selector will come to rest in 
these positions. 

4. Adjust the brightness control to a position 
where the picture screen is moderately lighted. 

5. Check the ion trap magnet adjustment as 
outlined under ADJUSTMENTS. 

TELEVISION 
CATHODE RAY TUBE CUSHION 

The CRT cushion must fit snugly against the 
flare of the CRT in order that the rear of the tube 
will be supported firmly. If this condition is not 
obtained, loosen the CRT cushion adjustment 
screws and the deflection yoke adjustment screw, 
slide the CRT cushion forward as far as possible, 
and re-tighten the screws. 

DEFLECTION YOKE 

The deflection yoke must be positioned as 
close as possible to the flare in the CRT. If ad-

6. Rotate the picture control to the position 
that provides best picture contrast. 

7. . If the picture moves up or down on the 
screen, the vertical hold control on the back of 
the receiver should be adjusted as explained 
under ADJUSTMENTS. 

8. If the picture is pulled into diagonal bars 
or if the edge of the picture quivers or tends to 
fold over, adjust the horizontal control for correct 
synchronization. This control can be adjusted so 
that it will seldom be necessary to re-adjust it 
thereafter. To obtain this adjustment, tune in a 
TV station, and rotate the control to the middle of 
the range over which the picture is synchronized. 
If the middle of the sync range does not correspond 
approximately to the middle of the mechanical 
range, make the adjustments described under 
Horizontal Ringing Coil in the TELEVISION AD-
JUSTMENTS section. Check the adjustment of 
the horizontal control by switching to another 
channel and then back again. The picture should 
be stable when switching from channel to channel. 

9. Rotate the fine tuning control to the posi-
tion that provides best picture detail. 

10. A re-adjustment of the brightness and pic-
ture controls may improve the picture shading. 

11. Adjust the off-on and TV volume control 
for the desired sound volume. 

12. Check the operation on all available TV 
stations. 

13. If necessary, adjust the vertical linearity, 
height, horizontal linearity, width, focus or center-
ing as explained under TELEVISION ADJUST-
MENTS. 

14. Rotate the TV-radio-phono selector to the 
center position (radio). 

15. Rotate the FM-AM selector to its counter-
clockwise position ( FM) and check the operation 
of the radio section on the FM band. 

16. Rotate the FM-AM selector to its clock-
wise position ( AM) and check the operation of the 
radio section on the broadcast band. 

17. Rotate the TV-radio-phono selector com-
pletely clockwise ( phono), and completely check 
the operation of the record changer. 

ADJUSTMENTS 

justment is required, loosen the deflection yoke 
adjustment screw, slide the deflection yoke for-
ward as far as possible, and re-tighten the screw. 
Note that the CRT cushion must fit snugly against 
the CRT flare as described,, previously. 

The deflection yoke adjustment screw also 
permits the picture to be rotated to make it square 
with respect to the mask. To rotate the picture, 
loosen the deflection yoke adjustment screw and 
move it to the left or right. The picture will tilt 
to the left or right with the movement. Tighten the 
screw when the picture is squared in the mask. 

DEFLECTION YOKE ADJ 

C.R.T CUSHION ADJ 

ON TRAP MAGNE T 

FIG. 1 — CRT ADJUSTMENTS 

FOCUS 

With the brightness 
at their normal operating 
trol located on the back 
adjusted for best focus. 
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  CRT CUSHION 

C. T CUSHION ADJ 

CENTENING MAGNE TS 

ADJS. 

and picture controls set 
positions, the focus con-
of the chassis should be 

CENTERING 

Centering is accomplished by rotating the 
centering magnet adjusting rings clockwise or 
counterclockwise as required. The two adjusting 
rings are located on the back of the deflection 
yoke as shown in Fig. 1. A tab projection on each 
of the rings serves to facilitate adjustment. 

If difficulty is experienced in centering the 
picture • or eliminating " neck shadows", make 
certain the CRT cushion is tight against the 
flare in the CRT. Also make certain that the de-
flection yoke is as far forward as possible. 

ION TRAP MAGNET 

It is extremely important that the ion trap 
magnet be correctly adjusted immediately after the 
set is first turned on during installation. This is 
true even though the set appears to be operating 
satisfactorily. When the magnet is not correctly 
oriented, the electron beam strikes the edge of the 
aperture in the anode top disc instead of moving 
cleanly through the hole. The resultant heat vapor-
izes the metal of the disc, thus releasing gas which 
has a harmful effect on the tube. Some of the vapor-
ized material may be deposited on the screen of 
the tube and be apparent as darkened area. An 
excessively high setting of the brightness control 
will aggravate this condition. From this it is 
apparent that the brightness control should never 
be turned up to compensate for an incorrectly ad-
justed ion trap magnet. The tube can be ruined in 
a very short time under this condition. 

To adjust the ion trap magnet, position the 
magnet approximately as shown in Fig. 1 with the 
color code mark facing upward, then rotate the 
magnet and move it forward and backward until 

the position is found where the picture is brightest. 
If the brightness peaks at two positions of the 
magnet, the position nearer the base of the tube 
is the correct one. Never move the ion trap magnet 
to remove a shadow from the raster if the bright-
ness is decreased by so doing. Shadows should 
be removed by adjusting the position of the de-
flection yoke. The ion trap magnet must always be 
adjusted for maximum piture brightness. 

HEIGHT AND VERTICAL LINEARITY 

The height adjustment on the back of the chas-
sis controls the overall height of the picture, and 
the vertical linearity adjustment controls the rela-
tionship between the vertical dimensions of the 
upper and the lower sections of the picture. A 
balance between the two controls is necessary to 
make the picture symmetrical and • ill the mask 
vertically. 

WIDTH AND HORIZONTAL LINEARITY 

The width adjustment on the back of the chas-
sis controls the overall width of the picture, and 
the horizontal linearity adjustment controls the 
relationship between the horizontal dimensions of 
the left and the right sections of the picture. A 
balance between the two controls is necessary to 
make the picture symmetrical with correct hori-
zontal dimensions. These controls can be adjusted 
with al/4" Spintite-type wrench. 

VERTICAL HOLD 

The vertical synchronization is controlled by 
the vertical hold adjustment on the back of the 
chassis. To adjust, rotate the control clockwise 
or counterclockwise until the picture is stabilized 
vertically. The adjustment should preferably be 
made on the weakest signal that is available, and 
a check should be made to see that the receiver 
pulls into sync on all channels. 

HORIZONTAL RINGING COIL 

The horizontal ringing coil ( L401) should be 
adjusted as follows: 

1. Short out the ringing coil with a short 
jumper wire. 

2. Set the horizontal hold control to the middle 
of its range, and leave it in this position during 
the steps that follow. 

3. Connect a VTVM to the junction of R477 
and C456, located in the pin # 2 grid circuit of the 
horizontal multivibrator, so as to measure the DC 
voltage between this point and ground. 

4. With the receiver tuned to a TV station, 
adjust C457 (located near the horizontal multi-
vibrator tube as shown in Fig. 4) for zero voltage 
on the meter. If zero voltage can be approached 
but not quite reached at one extreme of the C457 
adjustment, it may be necessary to set the hori-
zontal hold control slightly to one side of mid-
position to obtain zero voltage. 

5. Remove the jumper from across the ringing 

coil. 

6. Adjust the ringing coil for zero voltage on 
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the meter, and check the adjustment by switching 
to another channel and then back again. The re-

ceiver should pull into horizontal synchronization 
on all channels. 

CRITICAL LEAD DRESS IN TV CHASSIS 
Leads that are susceptible to R-F pickup with 

resulting interaction between stages must be 
dressed close to the chassis mounting plate. Leads 
in this category include heater, AGC, B plus, and 
the 125 volt bus leads. These leads must be long 
enough to permit dressing most of the path length 
close to the mounting plate. The heater wiring 
arrangement should not be altered. 

Leads associated with the 41.25 mc. trap must 
be as short as possible and dressed away from the 
chassis. 

Video peaking coils should be dressed away 
from the chassis and clear of adjacent parts. 

The lead from the width transformer to pin #5 
of the 6AU6 AGC keying tube must be dressed 
close to the chassis and away from the ringing 
coil. 

The lead-in from the antenna terminals to the 
tuner must be dressed away from the I-F chassis 
to prevent an R-F "tweet" from interfering with 
the picture. 

TELEVISION ALIGNMENT 

TEST EQUIPMENT 

To service these chassis, the following test 
equipment should be available: 

1. R-F sweep generator that is capable of pro-
ducing a 10 mc. sweep at a center frequency of 
44 mc. The output must be adjustable from at 
least 100,000 microvolts down to a very low mini-
mum, and the output must be flat at all positions 
of the attenuator. 

2. Cathode ray oscilloscope, preferably one 
with a wide-band vertical deflection amplifier and 
a low-capacitance input probe. The oscilloscope 
should have good low-frequency response charac-
teristics. 

3. Signal generator or generators capable of 
producing an accurate unmodulated signal at 4.5 
mc., 41.25 mc., 42.25 mc., 43.0 mc., 44.0 mc., 
45.0 mc., and 45.75 mc. The accuracy of these 
frequencies is very important. If the signal gen-
erator does not include a crystal calibrator, a 
heterodyne frequency meter equipped with a crystal 
calibrator should be used to insure accuracy. The 
output level must be adjustable from at least 
100,000 microvolts down to a very low minimum. 

4. Vacuum tube voltmeter equipped with a 
high voltage multiplier probe for measurements up 
to 15,000 volts and an R-F probe for measuring 
R-F voltages. 

GENERAL INFORMATION 

The chassis and the test equipment should be 
bonded together by short lengths of heavy braided 
copper ribbon, and all interconnecting leads should 
be shielded and should be as short as possible 
consistent with ease in making connections. The 
effectiveness of the bonding can be checked during 
alignment by placing the hand on the chassis or 
test equipment case. If the response curve or meter 
reading changes, the bonding must be improved 
before the circuits are aligned. 

It is important that the coaxial cable used to 
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couple the sweep generator output to the receiver 
be terminated at its output end in the charac-
teristic impedance of the sweep generator output 
circuit. To accomplish this, connect the appropriate 
value of resistance across the output leads at the 
open end of the cable. The oscilloscope vertical 
input cable and the generator output cables must 
be well separated from each other. 

ALIGNMENT TOOL 

To adjust the slugs in the common I-F and 
4.5 mc. I-F transformers a special tool is required. 
This tool must fit into the . 035" x . 093" slot in 
slug. An incorrectly designed tool will cause 
chipping of the slug. A suitable tool is stocked 
under Westinghouse part number V-8345. 

COMMON I-F ALIGNMENT PROCEDURE 

The common I-F system uses over-coupled I-F 
transformers to obtain the required band width. In 
the alignment of this type system, the visual method 
of stage-byestage alignment is used. A sweep gen-
erator is used to develop the I-F response curve 
on the oscilloscope, and an unmodulated signal 
generator (marker) is used to provide spot fre-
quency indications on the curve. 

With some of the I-F transformers, peaks may 
be obtained at two positiens of the adjustment 

slugs. If a transformer is badly out of adjustment, 
it is advisable to turn the slug out (counterclock-

OSCILLOSCOPE 

  TO SWEEP 
GENERATOR 

RESISTOR 
471( 

FIG. 2 - OSCILLOSCOPE CONNECTIONS 

wise) as far as possible before beginning align-
ment. Then turn the slug clockwise until the first 
peak is reached. This procedure is recommended 
to obtain the correct peak rather than an undesired 
second peak which is sometimes obtained when the 
slug is turned farther clockwise. 

The alignment procedure to be used is given 
in the following steps: 

1. To avoid undesirable beat response during 
alignment, remove the 6AK5 R-F amplifier tube 
from its socket and rotate the channel selector to 
channel 13. The channel selector is on channel 
13 when the flat of the shaft is facing straight up. 

2. Connect the vertical input of the oscil-
loscope to the video test terminal (point "D" on 
Fig. 4) through the decoupling network shown in 
Fig. 2. The oscilloscope horizontal input should 
be connected to the sweep (synchronizing) output 
from the sweep generator through well shielded 
leads. Turn the sweep control on the oscilloscope 
to the "x" or " off" position. 

3. Connect the negative terminal of a 9 volt 
bias battery to the AGC line (point marked AGC 
Test Terminal on Fig. 4), and connect the posi-
tive terminal to chassis ground. 

4. Couple the marker generator output to the 
sweep generator output so that the two signals 
are applied together to the points specified in the 
steps that follow. Some sweep generators have 
facilities for connecting the marker output directly 
into the sweep generator. With other sweep gener-
ators, the marker can be coupled to the sweep by 
wrapping a few turns of insulated wire around the 
center conductor of the sweep generator output 
cable and connecting the marker generator to this 
wire. The loose coupling obtained in this manner 
is desirable because excessive marker signal in-' 
jection will distort the response curve. 

5. Adjust the sweep generator for a center 
frequency of 44 mc. with a sweep deviation of 
10 mc. 

6. Connect the high side of the sweep gen-
erator output cable directly to the control grid of 
the 3rd I-F amplifier, and connect the ground side 
of the cable to the chassis partition as close as 
possible to the ground 'point for the 3rd I-F am-
plifier tube. Keep the leads from the cable as 
short as possible. 

7. Detune the plate circuit of the 2nd I-F am-
plifier by attaching an " alligator" or similar type 
clip to pin 5 of the 6CB6 2nd I-F amplifier tube. 
Ilse care to avoid shock. This step is necessary 
to avoid absorption of the signal that is applied 
at the 3rd I-F grid. 

8. Adjust the oscilloscope vertical gain and 
the sweep generator output level to obtain a curve 
on the oscilloscope. To avoid a distorted curve, 
the recommended practice is to use maximum 
oscilloscope vertical gain and only enough sweep 
signal amplitude to obtain a good curve. 

9. Set the marker generator' to 44 mc. with the 
output attenuated until the marker pip is barely 
visible on the curve, and adjust the primary of 

the 3rd common I-F transformer, T304, until the 
44 mc. marker pip is at the highest point on the 

response curve. 

10. Adjust the secondary of T304 to make the 
top of the response curve symmetrical. 

11. Make certain that the response curve coin-
cides with Fig. 5A, using the marker to check at 
the appropriate frequencies. The 44 mc. pip must 
strike the center of the flat response region, the 
42.25 mc. and 45.75 mc. points must be at equal 
heights, and the 43 mc. and 45 mc. points must be 
at equal heights. Re-adjust the primary and sec-
ondary of T304 if necessary to obtain these con-
ditions. 

12. Remove the detuning clip from the plate 
of the 2nd I-F amplifier tube, and attach it to the 
plate of the 1st I-F amplifier tube. 

13. Move the sweep output connection from 
grid of the 3rd I-F amplifier to the grid of the 2nd 
I-F amplifier. Connect the ground side of the cable 
to the chassis partition as close as possible to 
the ground point for the 2nd I-F amplifier tube. 

14. Adjust the primary of the 2nd common I-F 
transformer, T303, for maximum height of the re-
sponse curve at 44 mc., and adjust the secondary 
of T303 to make the top of the curve symmetical. 

15. Make certain that the curve corresponds to 
Fig. 5B. The 44 mc. pip must strike the center 
of the flat response region, the 42.25 mc. and 
45.75 mc. points must have equal heights, and 
the 43 mc. and 45 mc. points must have equal 
heights. Re-adjust the primary and secondary of 
T303 if necessary. 

16. Remove the detuning clip from the plate 
the 1st I-F amplifier. 

17. Move the sweep outputconnection from the 
grid of the 2nd I-F amplifier to the grid of the 1st 
I-F amplifier, and connect the ground side of the 
cable as close as possible to the ground point for 
the 1st I-F amplifier tube. 

18. Adjust the primary of the 1st common I-F 
transformer, T302, for maximum height of the re-
sponse curve at 44 mc., and adjust the secondary 
of T302 to make the top of the curve symmetrical. 
If difficulty is experienced in aligning T302, ad-
just the adjacent channel interference trap, L308, 
to a higher frequency by rotating the slug com-
pletely counterclockwise. Complete information on 
the adjustment of L308 is given in step 26. 

19. Make certain that the curve corresponds to 
Fig. 5C. The 44 mc. pip must strike the center 
of the flat response region, the 42.25 mc. and 
45.75 mc. points must have equal height, and the 
43 mc. and 45 mc. points must have equal heights. 
Re-adjust the primary and secondary of T302 if 
necessary. 

20. Remove the sweep output connection from 
the 1st I-F amplifier grid, and couple it to the 
6X8 mixer-oscillator tube through the coupling 
system illustrated in Fig. 3. This system pro-
vides adequate signal injection and at the same 
time provides shielding which prevents radiation 
of the signal. The device is constructed by fiar-
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FIG. 3 - COUPLING SIGNAL GEN-
ERATOR TO MIXER TUBE 

ing a piece of tubular copper braid over the top of 
the 6X8 tube and wrapping gummed tape over the 
braid to serve as insulation. The tube shield is 
then replaced over the tube with the braid protrud-
ing through the hole in the top of the shield. The 
braid must not contact the chassis or the tube 
shield at any point. The tube shield should be 
locked securely to its mounting base. Connect 
the high side of the sweep generator output cable 
to the copper braid, and connect the ground side 
to the nearest point on the chassis. 

21. Rotate the slug of the 41.25 mc. trap ( L301) 
completely clockwise. 

22. It is possible to obtain two peaks when 
adjusting the primary of the I-F input coupling net-
work, T101, located on the R-F tuner. These peaks 
produce different overall bandwidths. The correct 
peak to use is normally the peak that occurs with 
the adjustment screw turned further counterclock-
wise. 

Turn the adjustment screw of T101 completely 
counterclockwise. Then adjust T101 for maximum 
height of the response curve at 44 mc., and adjust 
the secondary of the I-F input coupling network, 
T301, to make the top of the curve symmetrical. 
If necessary, re-adjust T101 and T301 to make 
44 mc. strike the center of the flat response region. 

23. Set the marker generator to 41.25 mc., and 
increase the output until the pip is readily vis-
ible on the curve. 

24. Adjust L301 to minimize the amplitude of 
the 41.25 mc. marker pip. L301 functions as a 
41.25 mc. trap. 

25. Make certain that the final response curve 
corresponds to Fig. 5D. Use the marker to check 
at the frequencies shown on the drawing. If nec-
essary, re-adjust T101 and T301 to obtain the 
correct curve. 

If the bandpass of the response curve is too 
narrow so that the 45.75 mc. marker occurs at less 
than 40 percent of maximum response, turn T101 
clockwise until a second peak at 44 mc. is ob-
tained. Adjust T301 for flat response at the top 
of the curve, and re-adjust T101 to center 44 mc. 
on the flat response. 

26. L308 is the adjustment for the adjacent 

channel interference trap. If adjacent channel in-
terference does not constitute a problem in the 
area where the receiver is to be operated, L308 
will not ordinarily require adjustment; however, the 
trap must not be mis-adjusted into the I-F response 
region. In areas where adjacent channel interfer-
ence is not troublesome, L308 can be set to its 
highest tuneable frequency by rotating the slug 
completely counterclockwise, and it can be left in 
this position. 

In areas where adjacent channel interferencc 
is evident, however, L308 should be adjusted to 
47.25 mc. This can be accomplished in either of 
two ways. One is to connect an amplitude modu-
lated signal generator that has an output of . 02 
volt or higher to the grid of the 1st I-F amplifier, 
and adjust the output frequency accurately to 
47.25 mc. This will produce an indication on an 
oscilloscope connected to the video test terminal. 
Adjust L308 for minimum response on the oscil-
loscope. If a signal generator capable of this high 
output is not available, connect a good antenna to 
the receiver, and tune the receiver to the TV station 
on which the adjacent channel interference occurs, 
carefully adjusting the fine tuning control to its 
correct setting. Then, beginning with L308 in its 
completely counterclockwise -position, rotate L308 
clockwise until the position is found where the 
adjacent channel interference is eliminated. In 
some cases, the trap adjustment may affect the 
adjustment of 1302. If this occurs, it will be nec-
essary to repeat steps 17, 18 and 19. 

SOUND I-F AND 4.5 MC. TRAP ALIGNMENT 
PROCEDURE 

In the sound I-F alignment, a VTVM is used 
as the indicator instead of an oscilloscope. The 
procedure is as follows: 

1. Connect the high side of the signal gener-
ator to the video test terminal (point "D" on Fig. 
4) through a .001 mfd mica capacitor, and ground 
the low side to the chassis. 

2. Connect the VTVM to the points indicated 
on the bottom view of the chassis, Fig. 6. The 
common lead should be connected to point "C" and 
the high lead should be connected to point "A". 
Set the meter on its 5 volt (-DC) scale. 

3. Adjust the signal generator to 4.5 mc. ( un-
modulated). The accuracy of this frequency is very 
important. If a crystal controlled signal generator 
is not available, the frequency should be checked 
with an accurate frequency meter. 

4. Adjust L201, L202 and the primary of 1201 
for maximum indication on the meter. During these 
adjustments keep the signal generator output ad-
justed so that the meter reading does not exceed 
5 volts. 

5. Connect the common lead from the VTVM to 
point " A" (Fig. 6), and connect the high lead to 
point " B". Here it is important that the case and 
components of the VTVM are not grounded to the 
receiver chassis. Otherwise point " A" would be 

shorted to the chassis through the common lead. 

6. Using the same signal generator amplitude 
and frequency • as in step 4, adjust the secondary 
of T201 for zero voltage on the VTVM. As the ad-
justment is tuned through resonance, the voltage 
will rapidly change from one polarity to the oppo-
site polarity. The point where the voltage is zero 
is the correct setting. 

7. Connect the common lead from the VTVM 
to the chassis, and connect the R-F probe from 
the VTVM to the cathode of the CRT. This point 
is shown as point "z" on Fig. 6. Note that this 
point is above ground potential and, therefore the 
R-F probe must contain a blocking capacitor. 

8. Using a strong 4.5 mc. signal applied as 
in step 1, adjust the 4.5 mc. trap, L309, for mini-
mum indication on the meter. 

H. F. OSCILLATOR ALIGNMENT PROCEDURE 

If the 6X8 oscillator tube is replaced, the dif-
ferent inter-electrode capacitance of the new tube 
may change the oscillator frequency enough to 
necessitate re-alignment of the oscillator. 

Alignment of the oscillator on the high band 
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is accomplished by adjusting the brass slug lo-
cated adjacent to the vernier drive wheel on the. 
front of the tuner. Alignment of the oscillator on 
the low band is accomplished by adjusting the 
brass slug on the lower front of the tuner. The 
adjustment procedure is as follows: 

1. Set the fine tuning control to the middle of 
its range, and keep it in this position during the 
following adjustments. The control is set to the 
middle of its range when the set-screw in the fine 
tuning drive wheel is straight up. 

2. Set the selector switch to the highest of 
the low-band (channels 2 through 6) stations oper-
ating in your vicinity. 

3. Peak the low band adjustment slug ( L109) 
for the best picture detail. 

4. Set the selector switch to the highest of 
and high-band (channels 7 through 13) stations 
operating in your vicinity. 

5. Peak the high band adjustment slug ( L110) 
for the best picture detail. 

6. Check the previously made low band adjust-
ment, and if the tuning has changed repeat steps 
2 and 3. 
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MODEL H-730C21. Ch. V-2218-2 

AM/FM ALIGNMENT 

BROADCAST BAND 

Connect an output meter across the speaker voice coil. 

Whie making the following adjustments, keep the volume control set for maximum output and the signal generator output atten-
uated to avoid AVC action. 

Step 

Connect Signal 
Generator to — 

Signal 
Generator 
Frequency 

Radio 
Dial 

Setting Adjust 

Set the AM-FM switch to AM and the phono-radio-TV control to RADIO 

2 Stator of tuning capacitor ( A) through a 
0.1 mfd capacitor 

455 kc. minimum I Pri. and sec. of T7 and. T6 for max. output in 
capacity I order 'Ail/en 

NOTE: If the I-F transformers are badly mis-aligned, it may be impossible to obtain sufficient output using the above system. 
In this event, it will be necessary to align each transformer separately. Start with the last I-F transformer and work foruard, con-
necting the signal generator to the control grid of the tube preceding the transformer under alignment. 

3 Radiated signal ( no actual connection) 1615 kc. minimum 
capacity 

AM osc. trimmer (D) for max. output 

4 Radiated signal (no actual connection) 1400 kc. tune to 
signal 

AM ant. trimmer ( B) for output max. (rock- in 
adjustment) 

FM BAND 

Do not align the FM circuits until all AM adjustments have been completed. 

Step 
Connect Signal 
Generator to — 

Signal 
Generator 
Frequency 

Radio 
Dial 

Setting Adjust 

1 Set the AM-FM switch to FM 

2 Connect two 100,000 ohm resistors (the resistances must be equal within 5 per cent) between pin No. 7 of the 6AL5 tube 
and ground as shown on the schematic diagram. 

3 Connect a V.T.V.M. between points "X" and "Y" (see schematic diagram). 

4 Pin No. 2 of 12AT7 through a 0.1 mfd 
mica capacitor 

10.7 mc. minimum 
capacity 

Sec. of T4 for zero (use medium strength sig-
nal) 

5 Connect the V.T.V.M. between point " Z" and ground 

6 Same as step 4 10.7 mc. minimum 
capacity 

Pri. of T4 and pri. and sec. of T3 and T2 for 
max. 

7 Reconnect the V.T.V.M. between points ' X" and "Y" and increase the signal strength 10 times 

8 Same as step 4 10.7 mc. minimum I Recheck sec. of T4 for zero voltage 
capacity i 

9 Reconnect the V.T.V.M. between point " Z" and ground 

10 Same as step 4 10.7 mc. minimum 
capacity 

Pri. of T4 for maximum voltage 

11 Remove the two 100,000 ,,ohm resistors that were inserted in step 2 

12 FM ant, terminal through a 300 ohm non- 
inductive resistor 

98 mc. 98 mc. FM osc. core for maximum voltage 

13 Same as step 12 98 mc. 98 mc. FM ft-F trimmer (C46) for maximum voltage 

14 Same as step 12 105 mc. tune to signal FM R-F core for maximum voltage 

15 Same as step 12 90 mc. tune to signal FM R-F trimmer (C46) for maximum voltage 
(rock-in) 

16 Recheck steps 14 and 15 for tracking 
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TELEVISION ALIGNMENT CHARTS 
The information in these charts is condensed from the foregoing detailed information as a convenience to the 

service technician. It is recommended that the detailed information be studied before using the charts. 

COMMON I-F SECTION 

Remove the 6AK5 RF amplifier tube from its socket, and turn the chan-
nel selector to channel 13. 

Connect the oscilloscope to the video test terminal through the de-

coupling network shown in Fig. 2. 

Connect a 9 volt bias battery to the AGC line. 

Adjust the sweep generator for a center frequency of 44 mc. with a 10 

mc. sweep deviation, and couple the marker generator to the sweep generator. 

Step 

Connect Sweep 
and Marker 

Generators to - Marker Use 

Connect 
Detuning 
clip to - 

Adjust - 

1. 3rd I- F amp. 
grid 

Check for equal re- 
sponse at 42.25 mc 
and 45.75 mc using 
weak signal. Al so 
43 mc and 45 mc. 

2nd I-F amp. 
plate 

Pri. of T304 for max. 
response and sec. of 
T304 for symmetrical 
curve shown in Fig. 
5A. 

2. 2nd I-F amp. 
grid 

Same as step 1 1st I- F amp. 
plate 

Pri. of T303 for max. 
response and sec. of 
T303 for symmetrical 
curve shown in Fig. 
5B. 

3. 
1st I- F amp. 
grid 

Same as step 1 Not used Pri. of T302 for max. 
response and sec. of 
T302 for symmetrical 
curve shown in Fig. 
5C. 

4. 6 X 8 mixer 
t h r o ugh 
coupling d e- 
vice shown in 
Fig. 3. 

Check at 44 mc 
Marker pip must be 
at center of flat 
region on curve 

Not used Turn L3131 adj. corn-
plc tel y clockwise 
and adjust T101 for 
max. response. Ad-
just T30 1 for sym-
metrical top 

5. Same as pre- 
ceding step 

Adjust to 41.25 mc. 
and increase output 
until pip is readily 
visible. 

Not used L301to minimize am-
plitude of 41.25 mc. 
marker pip. 

6. Same as pre- 
ceding step 

check curve at fre- 
quencies shown on 
Fig. 5. 

Not used Re-adjust T101 and 
T301 to obtain curve 
shown in Fig. 5D. 

7. Tune L308 to 47.25 mc. as described in step 26 of detailed information 

D 

42. 25Mc 44.0 Mc 45.75* 

41.25MG 43.0Mc 45.0Mc 

1 

1 

41 0Mc 43 OW 450Mc 47 0Mc 

42 0Mc 44 0Mc 46 QMc 

FIG. 5 - RESPONSE CURVES AT 

VARIOUS STAGES OF ALIGNMENT 

SOUND I-F SECTION AND 4.5 MC. TRAP 

Connect the signal generator to the video test terminal (point " D" on Fig. 4) through a . 001 mfd capacitor. 

Step Signal Gen. 
Frequency 

VTVM Connections Remarks Adjust - 

1. 4.5 mc. 
unmodulated 

Common lead to point "C" 
and high lead to point " A" 
as shown in Fig. 6. 

Use 5 v. (-DC) scale on 
meter. Set sig. gen. output 
accordingly. 

L201, L202 and pri. of T201 
for max. voltage. 

2. 4.5 mc. 
unmodulated 

Common lead to point " A" 
and high lead to point " B" 
as shown in Fig. 6. 

Use same sig. gen. output as 
in step 1 

Sec. of T201 for zero voltage. 

3. 4.5 mc. 
unmodulated 

RF probe to point " E"(see 
Fig. 6) and common lead to 
chassis. 

Use strong signal from gen- 
erator 

L309 for minimum voltage 

* VOLTAGE MEASURED WITH CONTROL SET AT MAT RESISTANCE. 

CONNECT vr.v M. NERE FOR 
L201,L202 & T201 TRI AG:  

FIG. 6 

BOTTOM 

VIEW OF 

V-2218-2 

CHASSIS 

L501 

FILTER cmoon 

CGAIraf.CT viv.A. CONE FOR 
T201 ZERO AO: 

15 

MODEL H-730C21 PARTS LIST 
When ordering parts, specify model number of set in addition to part number 

Part No. 

7e V-10816-2 
V-5986-3 
V-10924-3 

7i V-1278-1 
V-5860-14 
V-4898-I 
V-5684-2 
V-5522 
V-4349-16 
V-10962-10 
Vv.-816103954-1 

V-8610 
V-8611 
V-v.11007944-2 9-27 

V-9091-1 
V-909I-2 
V-10339-1 

VVV•19999994330893 

V-6090-1 
V-11388-1 
V-5426 
V-11356-1 
V-5906-7 
V-9867-2 
V-9928-2 
V-9784-4 

Description Price 

Antenna Assembly, AM loop   
Antenna Assembly, FM dipole  .90" 
ease, channel selector 
Cabinet 
Cable Assembly, speaker  ..40 
Catch, bullet  ,.06 
Clip, plate to mask  4.03 
Cord, AC power  .1.25 
Cord, phono AC power   .50 
Cover Assembly, back  4.75 
Dial, AM-FM   .50 
Doors, matched pair ( less hardware) ••• 
Doors, center section (less hardware) ••• 
Drawer, record changer (less hardwart •••  
Gasket, dust seal 
Grille cloth   

Hinge, upper LH and lower Hinge, RI-1upper RH and lower LH   

Hinge, continuous 
Knob, off-on-TV volume   
Knob, picture (rear)   
Knob, TV fine tuning 

 .30 
eos 

 .75 
*ono 

 .30 
.30 

  1.10 
.12 
.15 

(rear)  ,.45 

and description of part. 

,4 V-10408-8 Knob, AM-FM band selector and tone .35 
7‘ V-10408-9 Knob, radio volume  .30 

V-10926-1 Knob, horiz. hold and brightness  . 10 
,4 V-11146-2 Knob, TV channel selector   1.75 
ri V-11149-3 Knob, radio tuning (rear)   .35 
,i V-11149-4 Knob, TV-radio-phono (rear)   .40 
,i V-10929-2 Mask, picture tube   4.25 

V-10024-1 Nut, speed (dial to cabinet)   .03 
7i V-11151-1 Nut, speed (dial wing to cabinet) .......03 
i‘ V-11291-6 Plate, front glass   
,e V-11310-2 Plate, mask  . 
l‘ V-11145-2 Pointer, radio dial   
,4 V-11194-3 Pull, record changer drawer 
ii V-11194-4 Pull, door ( upper left)   
71 V-11194-5 Pull, door ( upper right)   
?‘ V-11194-6 Pull door ( lower left and right) .. ..... ••• 

V-10039-1 Slide mechanism, phono  2.85 
74 V-11439-1 Speaker, 10" PM  8.50" 

V-10934-1 Spring, channel selector base   .10 
V-4900-1 Strike, bullet   .03 

r, V-I1417-1 Wing, dial 

V-2218-2 CHASSIS PARTS 
MISCELLANEOUS 

Base, miniature tube (6T8) 
Belt, dial drive   
Clip, IF mounting   
Cable and Socket Assy., TV to radio   
Connector Assembly, high voltage   
Cushion, yoke hood   
Hood, yoke indunting   
Magnet, ion trap 

.55 
1.00 
*SS 
••• 
'So 

• • • 

It . 10 
.30 
.03 

1.85 
.50 
.06 
.50 
.55 
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MODEL H-730C21. Ch. V-2218-2 

Part No. 

V-5549 
V-5926 
V-10038-1 
V-6090-2 
V-10907-2 
V-10918-1 
V-9888-1 
V-9889-1 
V-9889-1 
V-4195 
V-5405 
V-8605 
V-10958-2 
V-4514-1 
V-4514-2 
V-5929-2 
V-10970-1 
V-9922-16 
V-9914-5 

V-2218-2 CHASSIS PARTS (continued) 

Description 
List Price 

Each 

Plug, AC power (male)   .30 
Screw, wing, #8-32 (yoke)  0 .04 
Shield, miniature tube (6CB6, 6AU6 2nd sound IF, and crystal det.)   
Shield, miniature tube (6T8)   
Socket Assembly, CRT   
Socket Assembly, (12BH7)   .50 
Socket, miniature wafer (all 7 pin tubes and crystal)   .13 
Socket, miniature wafer (12AT7)   .15 
Socket, miniature wafer (12AT7)   .15 
Socket, molded octal (6W6GT)   .14 
Socket, molded (phono AC)   .28 
Socket and Capacitor Assy., HV (includes C431. R444, L408)   3.25 
Socket, miniature wafer ( 12BY7, 12AU7)   .20 
Socket, molded octal ( 5U4G, 6SN7GT, 6W6GT)   .17 
Socket, molded octal (6W4GT)   .15 
Socket, molded octal (6AU5GT)   .20 
Socket, UHF connector   .35 
Strap Assembly, CRT   .55 
Superstructure, yoke   1.40 

Ref. 
No. Part No. 

C116 V-5596 
C135 V-5596 
C140 V-5596 
R108 RC20AE 15IK 
RI10 RC20AE 155K 

V-11333-1 

C201 
C203 
C204 
C207 
C208 
C209 
C210 
•C211 

V-9926-3 
V-5596 
V-4637 
RCP1OW6102M 
RCPJ OW 4103M 
RCPIOW4103M 
RCP I OW4502M 
V-9891 

5C212 V-9891 

C213 
C214 
C215 
C216 
C217 
C218 
C219 
C220 
C221 
C222 
C223 
C230 
•C231 

C232 
C233 
L201 
L202 
R202 
R204 
R205 
R207 
•R208 

RCP1OW6103M 
RCM20C821K 
RCM20B151M 
RCM2013470K 
RCM20B151K 
RCP1OW6202M 

V-5596 
V-6570 
V-5596 
RCP 10W4203M 
RCM20B151K 
RCM208681K 
V-I0786-1 

V-6570 
RCPIOW4504M 
V-9882-5 
V-9882-5 
RC20AE123K 
RC20AE273K 
RC20AE123K 
RC20AE 103M 
V-9877-4 

SECTION 1 - R-F 

Description 

Capacitor, .005 mfd (min) 
Capacitor, .005 mfd 
Capacitor, .005 mfd 
Resistor, 150 ohms y:. 
Resistor, 1.5 megohms 1/2 w. 
RF tuner assembly 

SECTI3N 2 - SOUND I-F AND 

Capacitor, 4.7 Inmf 
Capacitor, . 005 mfd ( min) 
Capacitor, elec., 4 infd 50 v. 
Capacitor, .001 mfd 600 v. 
Capacitor, .01 mfd 400 v. 
Capacitor, .01 mfd 400 v. 
Capacita, .005 rnfd 400 v. 
Capacitor, 30 mfd 350 v., elec. (assy. 
consists of C211, C212, C501 & C5021 

Capacitor, 30 mfd 350 v., elec. (assy. 
consists of C211, C212, C501 & C502) 

Capacitor, .01 mfd 600 v. 
Capacitor, 820 =if 
Capacitor, 150 nunf 
Capacitor, 47 rand 
Capacitor, 150 mild 
Capacitor, .002 mfd 600 v. 
Capacitor, .005 mfd 
Capacitor, 30 mfd 450 v. elec. 
Capacitor, .005 mfd (min) 
Capacitor, .02 mfd 400 v. 
Capacitor, 150 mmf 
Capacitor, 680 rand 
Capacitor, 30 mfd 450 v. elec. (assy. 
consists of C231, C310, C440) 

Capacitor, 30 fad 450 v. 
Capacitor, .5 mfd 400 v. 
Reactor 
Reactor 
Resistor, 12,000 ohms 
Resistor, 2 7,000 ohms 
Resistor, 12,000 ohms 
Resistor, 10,000 ohms 
Control, 500,000 ohms 
sists of R208, R319, 

1/2 w. 
1/2 w. 
"2W. 

w. 
(assy. con-
SW501) 

Function 

Tuner decoupling 
Tuner coupling 
Tuner bypass 
Tuner decoupling 
AGC divider 

AUDIO 

Sound take-off 
Screen bypass 
Ratio det. stabilizer 
De-emphasis net. 
Tone compensation 
Audio coupling 
Audio coupling 

Audio decoupling 

Audio decoupling 
Tone compensation 
De-emphasis net. 
Plate bypass 
I-F coupling 
IF tank 
Screen bypass 
Cathode bypass 
Cathode bypass 
130 v. line bypass 
Audio coupling 
IF tank 
Feedback 

Filter 
Filter 
Audio screen 
Sound IF grid 
Sound IF plate 
Screen decoupling 
De-emphasis net. 
Ratio det. load 
Tone compensation 

Volume 

.06 

.15 

List Price 
Each 

I .25 
.25 
.25 
.05 
.05 

47.50 

.07 

.25 

.85 

.18 

.20 

.20 

.17 

4.355 

4.35° 
.19 
.40 
.20 
.22 
.20 
.19 
.25 
h65 
.25 
.18 
.20 
.25 

3.105 
1.65 
.55 
.60 
.60 
.05 
.06 
.05 
.05 

2.155 

R209 
R210 
11211 
R212 
11213 
11214 
R215 
R216 
112 17 
11218 
R219 
11227 
R23I 
R232 
R234 
R235 
R236 
11237 
R238 
R239 
R240 
R241 
R242 
T201 
T202 

C301 
C302 
C303 
C304 
C305 
C306 
C308 
•C310 

C313 
C315 
C317 
C318 
C320 
C32I 
C322 
C323 
C325 
C326 
C327 
C328 
C329 
C330 
C331 

L301 
L302 
L303 
L304 
L305 
L307 
L308 
L309 
L310 
R301 
11305 
R306 
11307 
R308 
R309 
R310 
R311 
11312 
R313 
R316 
R317 
R318 
•R319 

R320 
R322 
R323 

RC20AE106M 
RC20AE334K 
RC20AE 125K 
V-6067-12 
RC40AE 153K 
RC30AE472K 
RC20AE224K 
RC20AE 12IK 
V-11328-6 
RC20AE105K 
RC20AE151K 
RC20AE 475K 
RC20AE223K 
RC20AE273K 
RC20AE470M 
RC20AE470M 
RC20AE 151K 
RC20AE I51K 
RC20AE105K 
RC30AE393K 
V-11328-3 
RC20AE151K 
RC20AE125K 
V-9884 
V-11360-1 

V-9926-2 
V•5658-11 
V-9863-1 
V-9863-1 
V-9863-1 
V-9863-1 
V-9863-1 
V-10786-I 

RCPIOW4104M 
RCP1OW4104M 
V-55% 
R3CC2CtSL120K 
V-5658-1 
R3CC2OSL120K 
RCP1OW4103M 
RCM2013560K 
V-5596 
V-9863-1 
V-9926-2 
R3CC20S1.120K 
V-9926-3 
RCM208471K 
V-5658-12 
V-10916-1 
V- I0771-1 
V-9915-1 
V-5902-1 
V-5902-5 
V-4886-I 
V-4886-1 
V-10771-1 
V-9882-3 
V-4886-1 
RC20AE333K 
RC20AE680K 
RC20AE272K 
RC20AE103M 
V-9927-2 
RC20AE680K 
RC20AE471M 
V-9927-2 
RC20AE151K 
RC20AE471M 
RC20AE123K 
RC20AE332K 
RC30AE683K 
V-9877-4 

RC20AE223K 
RC40AE822K 
RC20AE2241: 

Resistor, 10 megohms 1/2 w. 
Resistor, 330,000 ohms 1/2 w. 
Resistor, 1.2 megohms 1/2 w. 
Resistor, 200 ohms 1/2 w. 
Resistor, 15,000 ohms 2 w. 
Resistor, 4700 ohms 1 w. 
Resistor, 220,000 ohms 1/2 w. 
Resistor, 120 ohms 1/2 w. 
Resistor, 470 ohms 10 w. 
Resistor, 1 megohm 1/2 w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 4.7 megohms 1/2 w. 
Resistor, 22,000 ohms 1/2 w. 
Resistor, 27,000 ohms 1/2 w. 
Resistor, 47 ohms 1/2 w. 
Resistor, 47 ohms 1/2 w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 1 megohm 1/2 w. 
Resistor, 39,000 ohms 1 w. 
Resistor, 15,000 ohms 5 w. 
Resistor, 150 ohms I/2 w. 
Resistor, 1.2 megohms 1/2 w. 
Transformer 
Transformer 

SECTION 3 - VIDEO 

Capacitor, 3.3 ntmf 
Capacitor, .47 mmf 
Capacitor, 800 mmf 
Capacitor, 800 mmf 
Capacitor, 800 =if 
Capacitor, 800 mmf 
Capacitor, 800 mmf 
Capacitor, 10 mfd 450 v., elec. (assy. 
consists of C231, C3 10 and C440) 

Capacitor, .1 mfd 400 v. 
Capacitor, . 1 mid 400 v. 
Capacitor, .005 mfd 
Capacitor, 12 mid 
Capacitor, 1.0 rnmf 
Capacitor, 12 mmf 
Capacitor, .01 mfd 400 v. 
Capacitor, 56 nunf 
Capacitor, .005 mfd 
Capacitor, 800 natif 
Capacitor, 3.3 rnmf 
Capacitor, 12 =If 
Capacitor, 4.7 nunf 
Capacitor, 470 nunf 
Capacitor, 6.8 mmf 
Crystal 
Reactor, slug tuned 
Reactor, 100 microhenries 
Reactor, 140 microhenries 
Reactor, 250 microhenries 
Reactor, 14 microhenries 
Reactor, 14 microhenries 
Reactor, slug tuned 
Reactor, tuned 
Reactor, 14 microhenries 
Resistor, 33,000 ohms 1/2 w. 
Resistor, 68 ohms 1/2 w. 
Resistor, 2700 ohms 1/2 w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 4700 ohms 1/2 w. 
Resistor, 68 ohms 1/2 W. 
Resistor, 470 ohms 1/2 w. 
Resistor, 4700 ohms 1/2 w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 470 ohms 1/2 w. 
Resistor, 12,000 ohms 1/2 W. 
Resistor, 3300 ohms 1/2 w. 
Resistor, 68,000 ohms 1 w. 
Control, 1500 ohms ( assy. consists 
of 11208, R319, SW501) 

Resistor, 22,000 ohms 4 w. 
Resistor, 8200 ohms 2 w. 
Resistor, 220,000 ohms 1/2 w. 

Audio grid return 
Bleeder 
Audio grid return 
Audio cathode 
B plus bleeder 
Screen decoupling 
Grid return 
Cathode bias 
Decoupling 
Audio degeneration 
Suppressor 
AGC divider 
Bleeder 
Bleeder 
Suppressor 
Suppressor 
Screen decoupling 
Screen decoupling 
Bias divider 
Suppressor 
Voltage divider 
Suppressor 
Bias divider 
Ratio detector 
Audio output 

1st IF tank 
IF coupling 
AGC decoupling 
IF screen bypass 
AGC decoupling 
IF screen bypass 
IF screen bypass 

Screen bypass 
Coupling 
Video bypass 
Decoupling 
41.25 mc. trap 
Adjacent channel trap 
Adjacent channel trap 
AGC filter 
4.5 mc. trap 
AGC bypass 
Cathode bypass 
IF tank 
Plate bypass 
Det. plate filter 
Cathode bypass 
Video amp. plate 
Video detector 
41.25 inc. trap 
Video peaking 
Video peaking 
Video peaking 
Sync decoupling 
Video amp. decoupling 
Adjacent channel trap 
4.5 mc. trap 
Decoupling 
AGC divider 
Cathode bias 
Screen decoupling 
Grid decoupling 
IF damping 
Cathode bias 
Screen decoupling 
IF damping 
Cathode bias 
Screen decoupling 
Sync take-off 
Video det. load 
Screen decoupling 

Picture control 
Damping 
Plate load 
Divider 

.05 

.05 

.10 

.25 

.20 

.09 

.05 

.06 

.85 

.05 

.06 

.05 

.06 

.06 

.05 

.05 

.05 

.05 

.05 

.09 

.95 

.05 

.10 

2.05 
2.8a 

.10 

.08 

.20 

.20 

.20 

.20 

.20 

3.10* 
.24 
.24 
.25 
.19 
.08 
.19 
.20 
.20 
.25 
.20 
.10 
.19 
.07 
.31 
.10 

1.75 
.70 
.30 
.45 
.39 
.55 
.55 
.70 
.70 
.55 
.05 
.04 
.05 
.05 
.11 
.04 
.05 
.11 
.05 
.05 
.05 
.05 
.09 

2.15* 
.06 
.20 
.05 
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Ref. 
No. 
it324 
R325 
R326 
R327 
R331 
R332 
R335 
R336 
R341 
R342 
R343 
T301 
T302 

T303 
T304 

C401 
C403 
C404 
C408 
C410 
C411 
C412 
•C413 

Part No. 
RC20AE224K 
RC20AE 123K 
RC30AE683K 
V-10914-1 
RC20AE474K 
RC20AE683K 
RC40AE822K 
V-9927-10 
RC20AELOOK 
RQUAE221M 
V-9894-2 
V-9882-7 
V-9879 

V-9879 
V-9880 

RCP1OW4104M 
RCM20B271K 
RCP1OW4103M 
RCP1OW4103K 
RCP1OW4503M 
RCPIOM6104M 
RCP 10W4503K 
V-10306-1 

•C414 V-10306-1 

C415 
C416 
C421 
C422 
C423 
C424 
C425 
C426 
C427 
C428 
C429 
C430 
C431 
C432 
C433 
C434 
C435 
C437 
C438 
•C440 

V-9792-10330K 
RCP1OW4254M 
RCM2OBIOIK 
RCM2OBIOIK 
V-10293-1 
RCM30C392K 
RCP1OW4104M 
RCM20C821K 
RCP10M6103M 
RCP1OW4104M 
RCPIOM6104M 
RCP 10M6603M 
V-9901-3 
RCP 10M6603M 
RCP1OW4504M 
V-9863-1 
V-9863-1 
V-5596 
V-5596 
V-10786-1 

•C441 V-10306-1 

C443 
C444 
C446 
C447 
C451 
C452 
C453 
C454 
C455 
C456 
C457 
C461 
C462 
C465 
C469 
L401 
L402 
L404 
L406 
L407 
L408 
L410 
L411 
L412 
R401 

RCP 10W4103M 
11CP1OW4104M 
V-5596 
RCP1OW4104M 
RCM20B101K 
RCM20B681K 
RCM20B331K 
RCP1OW4103M 
RCP1OW4502M 
RCP1OW4104M 
V-11228-1 
V-55% 
RCM2013101K 
V-5596 
RCM20B271K 
V-67M 
V-9960 
V-4886-2 
V-4886-2 
V-4886-2 
V-9099-5 
V-4886-2 
V-9099-5 
V-4886-2 
RC20AE472K 

V-2218-2 CHASSIS PARTS (continued) 

Description 
Resistor, 220,000 ohms 1/2 w. 
Resistor, 12,000 ohms ',/2 w. 
Resistor, 68,000 ohms I w, 
Control, 50,000 ohms 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 68,000 ohms I/2 w. 
Resistor, 8200 ohms 2 o. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 10 ohms 
Resistor, 220 ohms 1/2 w. 
Control, 2 megohms 
Transformer 
Transformer 

Transformer 
Transformer 

SECTION 4 - SWEEP 

Capacitor, . 1 mfd 400 v. 
Capacitor, 270 mmf 
Capacitor, .01 mfd 400 v. 
Capacitor, .01 mfd 400 Y. 
Capacitor, .05 mfd 400 v. 
Capacitor, . 1 mfd 600 v. 
Capacitor, .05 mfd 400 V. 
Capacitor, 150 mfd 50 v. (assy. 
consists of C414, C413 and C441 

Capacitor, 30 mfd 400 v. (assy. 
consists of C414, C413 and C441) 

Capacitor, 33 rnmf 
Capacitor, .25 mfd 400 Y. 
Capacitor, 100 grad 
Capacitor, 100 mrnf 
Capacitor, 10 mfd 450 v. 
Capacitor, 3900 mmf 
Capacitor, . 1 mfd 400 v. 
Capacitor, 820 mmf 
Capacitor, .01 mfd 600 V. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 600 v. 
Capacitor, .06 mfd 600 v. 
Capacitor, 500 mmf 
Capacitor, .06 mfd 600 v. 
Capacitor, .5 mfd 400 v. 
Capacitor, 800 nynf 
Capacitor, 800 rnmf 
Capacitor, .005 mfd 
Capacitor, .005 mfd 
Capacitor, 10 mfd 450 v., elec. (assy. 
consists of C231, C310 and C440) 

Capacitor, 10 mfd 450 v. (assy. 
consists of C441, C413 and C414) 

Capacitor, .01 mfd 400 V. 
Capacitor, .1 mfd 400 v. 
Capacitor, .005 mfd 
Capacitor, . 1 mfd 400 v. 
Capacitor, 100 nvnf 
Capacitor, 680 mmf 
Capacitor, 330 =If 
Capacitor, .01 mfd 400 v. 
Capacitor, . 005 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, 5-40 nvnf 
Capacitor, .005 mfd 
Capacitor, 100 mmf 
Capacitor, .005 mfd 
Capacitor, 270 wad 
Coil 
Reactor 
Reactor, 1.1 microhenries 
Reactor, 1.1 microhenries 
Reactor, 1.1 microhenries 
Reactor, 2.7 microhenries 
Reactor, 1.1 microhenries 
Reactor, 2.7 microhenries 
Reactor, 1.1 microhenries 
Resistor, 4700 ohms 1/2 w. 

Function 
Divider 
Brightness bleeder 
Brightness divider 
Brightness 
Retrace line suppression 
AGC divider 
Plate load 
IF damping 
1st IF grid 
Video amp. grid 
Focus 
IF input 
1st IF 

2nd IF 
3rd IF 

Noise clipper coupling 
Sync sep. grid 
Vert, sync coupling 
Vert. MV coupling 
Cathode bypass 
Vert. coupling 
Pulse shaping net. 

Cathode bypass 

Plate decoupling 
Transient damping 
Hor. yoke return 
MV plate bypass 
MV coupling 
MV decoupling 
MV plate tank 
MV plate decoupling 
Pulse shaping 
Coupling 
Screen bypass 
Screen bypass 
15,750 ripple filter 
HV filter 
Cathode bypass 
AGC filter 
Heater bypass 
Heater bypass 
Heater bypass 
Heater bypass 

Decoupling 

Filter 
AFC delay 
Cathode bypass 
Cathode bypass 
Control bypass 
AFC cathode 
AFC plate bypass 
AFC coupling 
MV grid 
Coupling 
MV grid 
MV trimmer 
Heater bypass 
AFC coupling 
Screen bypass 
Cathode bypass 
Ringing 
Hor. linearity 
Heater isolation 
Heater decoupling 
Heater isolation 
HV filament 
Heater decoupling 
Suppressor 
Suppressor 
Keyed AGC grid 

List Price 
Each 

.05 

.05 

.09 

.80 

.05 

.05 

.20 

.10 

.06 

.05 

.75 

.60 
1.30 

$1.30 
1.40 

.25 

.20 

.24 

.19 

.24 

.35 

.25 

3.25• 

3.25* 
.30 
.35 
.22 
.22 

1.25 
1.17 
.25 
.40 
.21 
.25 
.35 
.25 

1.70 
.25 
.55 
.20 
.20 
.25 
.25 

3.10* 

3.25* 
.20 
.24 
.25 
.24 
.22 
.25 
.25 
.20 
.17 
.24 
.35 
.25 
.22 
.25 
.20 
1.45 
1.25 
.38 
.38 
.38 
.20 
.38 
.20 
.38 
.05 

R402 RC40AE 153k 
R403 RC30AE472K 
R404 RC20AE224K 
R405 RC20AE273K 
R406 RC20AE225K 
R407 RC20AE474K 
R408 RC20AE473K 
R409 RC20A E 394K 
R411 RC20AE682K 
R413 RC30AE 104K 
R415 RC20AE224K 
R416 V-9813-4 
R417 RC20AE564K 
R418 RC20AE122K 
R419 V-9894-3 
R420 RC20AE332K 
R421 RC20AE225K 
R422 RC20AE471K 
R423 V-6463 
R424 V-11328-2 
R425 RC20AE561K 
R426 RC20AE561K 
R433 RC20AE821K 
R434 RC20AE304) 
R435 V-10915•1 
R436 RC20AE274K 
R437 RC20AE 123K 
R438 RC20AE333K 
R439 RC20AE474K 
R440 RC20AE 151K 
R441 RC30AE563K 
R442 V-11328-1 
R444 V-9927-7 
R445 RC20AE472K 
R446 RC20AE273K 
R452 RC20AE 103K 
R455 RC20AE104K 
R457 V-11328-3 
R460 RC30AE330K 
R461 RC20AE223K 
R471 RC20AE 105K 
R472 RC20AE105K 
R473 RC30AE154K 
R474 RC30AE154K 
R475 RC20AE224K 
R476 RC20AE474K 
R477 RC20AE473K 
R482 RC20AE684K 
R483 RC20AE393K 
R485 RC40AE393K 
R486 RC20AE104K 
R487 RC20AE682K 
R491 RC40AE562K 
R492 RC20AE222K 
R493 RC20AE182K 
R494 RC20AE274K 
R495 RC20AE333M 
T401 V-10909-1 
T402 V-10214-1 
T403 V-9902 
1401 V-11192-1 
Z402 V-10911-3 

1402 V-10911-4 

•C501 V-989I 

•C502 V-9891 

C503 V-5040-15 
C504 V-5040-15 
L501 V-6471•2 
R501 RC30AE224M 
•SW501 V-9877-4 

T501 V-9958-2 

Resistor, 15,600 ohms 2 w. 
Resistor, 4700 ohms 1 w. 
Resistor, 220,000 ohms 1/2 w. 
Resistor, 27,000 ohms V2 w. 
Resistor, 2.2 megohms 1/2 o. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 47,000 ohms I/2w. 
Resistor, 390,000 ohms 1/2 w. 
Resistor, 6800 ohms 1/2 w. 
Resistor, 100,000 ohms 1 w. 
Resistor, 220,000 ohms 1/2 w. 
Control, 250,000 ohms 
Resistor, 560,000 ohms 1/2 w. 
Resistor, 1200 ohms 1/2 w. 
Control, 750,000 ohms 
Resistor, 3300 ohms 1/2 w. 
Resistor, 2.2 megohms 1/2 w. 
Resistor, 470 ohms 1/2 w. 
Control, 5000 ohms 
Resistor, 10,000 ohms 5 w. 
Resistor, 560 ohms 1/2 w. 
Resistor, 560 ohms 1/2 o. 
Resistor, 820 ohms 1/2 o. 
Resistor,, 300,000 ohms '/2 w. 
Control, 125,000 ohms 
Resistor, 270,000 ohms 1/2 w. 
Resistor, 12,000 ohms 1/2 w. 
Resistor, 33,000 ohms !/2w. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 150 ohms w. 
Resistor, 56,000 ohms 1 w. 
Resistor, 12,000 ohms 10 w. 
Resistor, 330,000 ohms 1 w. 
Resistor, 4700 ohms 1/2 w. 
Resistor, 27,000 ohms 1/2 w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 100,000 ohms 1/2 w. 
Resistor, 15,000 ohms 5 w. 
Resistor, 33 ohms 1 w. 
Resistor, 22,000 ohms 1/2 w. 
Resistor, 1 megohm 1/2 w. 
Resistor, 1 megohm 1/2 w. 
Resistor, 150,000 ohms 1 w. 
Resistor, 150,000 ohms I w. 
Resistor, 220,000 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 47,000 ohms 1/2 w. 
Resistor, 680,000 ohms 1/2 w. 
Resistor, 39,000 ohms 1/2 w. 
Resistor, 39,000 ohms 2 w. 
Resistor, 100,000 ohms 1/2 w. 
Resistor, 6800 ohms 1/2 w. 
Resistor, 5600 ohms 2 w. 
Resistor, 2200 ohms 1/2 w. 
Resistor, 1800 ohms 1/2 o. 
Resistor, 270,000 ohms 1/2 w. 
Resistor, 33,000 ohms 1/2 w. 
Transformer 
Transformer 
Control 
Filter 
Yoke Assembly (contains V-10538-6 
deflection yoke) 
Yoke Assembly (contains V-10538-7 
deflection yoke) 

SECTION 5 

Capacitor, 40 rnfd 450 
of C211, C212, C501 

Capacitor, 40 mfd 450 
of C211, C212, C501 

Capacitor, .01 mfd 600 
Capacitor, .01 mfd 600 
Reactor 
Resistor, 220,000 ohms 
Switch (assy consists o 
R319, SW501) 

Transformer 

- POWER 

v. (assy consists 
and C502) 
V. assy consists 
and C502) 
v. 
v. 

1 w. 
f R208, 

AGC cathode 
AGC screen 
Positive bias limiting 
DC divider 
Grid return 
Coupling limiter 
Decoupling 
Sync sep. screen 
Signal divider 
Decoupling 
Bleeder 
Height 
Grid return 
Cathode bias 
Vertical hold 
Pulse shape net. 
Grid return 
Cathode bias 
Vert. linearity 
Vert. decoupling 
Transient damping 
Transient damping 
Cathode bias 
Grid return 
Horiz. hold 
MV plate load 
Pulse shaping net. 
Plate decoupling 
Grid return 
Suppressor 
Hor. MV decoupling 
Screen decoupling 
HV filter 
Decoupling 
Plate load 
AGC filter 
Decoupling 
AGC decoupling 
Cathode bias 
Coil shunt 
AFC bleeder 
AFC cathode 
Error take-off 
Limiting 
Plate decoupling 
AFC delay 
Plate load 
Load 
Decoupling 
Bleeder 
Plate load 
Pulse shape net. 
Tuner dropping 
Signal divider 
Cathode bypass 
Divider 
Tuner dropping 
Vertical output 
Hor. output and HV 
Width 
Integrating 

Deflection 

Deflection 

Filter input 

Filter input 
Line filter 
Line filter 
LV filter 
Protection 

Off-on 

Power 

.20 

.09 

.05 

.06 

.05 

.05 

.05 

.05 

.05 
.10 
.05 
.75 
.05 
.05 
.75 
.05 
.05 
.06 
.76 
.90 
.05 
.05 
.05 
.15 
.80 
.06 
.05 
.05 
.05 
.06 
.10 
1.15 
.10 
.05 
.06 
.05 
.05 
.95 
.11 
.66 
.05 
.05 
.10 
.10 
.05 
.05 
.05 
.06 
.05 
.20 
.05 
.05 
.25 
.05 
.05 
.06 
.05 

3.90 
13.15 
1.55 
1.30 

12.50 

12.50 

4.35• 

4.35' 
.35 
.35 

2.35 
.10 

2.156 

19.50 S
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MODEL H-730C21, Ch. V-2218-2 

SECTION I RF 

000 
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- SCHEMATIC DIAGRAM 

IMPORTANT - Since many of the components are very critical, exact duplicates must be used for replacement purposes. However, any 

substitute supplied by Westinghouse will assure performance equal to or better than the list part. 

3
5
f
1
O
H
J
N
I
I
M
P
A
 

Vt
..
.-
G
L
 
j
t
n
c
l
 n
j
 

@John Y. Rider 



AF4 

„t. 

GENERAL DESCRIPTION 

Model H-803 All-Channel UHF Television Tuner is 
designed for use with Westinghouse television receivers 
that contain specific provisions for its use. Receivers 
that contain the necessary provisions have two UHF 
positions on the channel selector and two UHF sockets 
mounted on the rear of the tuner bracket. When the UHF 
tuner is correctly installed in such a receiver, reception 
of all the UHF television channels ( 14 through 83) is 
provided in addition to the VHF channels (2 through 13). 

The UHF tuner contains an oscillator and a mixer 
circuit and can be tuned over the entire UHF TV spectrum. 
In the tuner, the UHF signal is converted to the inter-
mediate frequency of the television receiver (center 
IF is 44 mc.), and this IF output is fed into the VHF 
tuner in the receiver. When the channel selector on the 
receiver is set to the UHF positions, the VHF oscillator 
in the receiver is disabled and the RF amplifier and 
mixer circuits serve as IF amplifier stages at 44 mc. 
Thus, the output of the UHF tuner is amplified in the 
VHF tuner and fed into the IF strip in the receiver. 

IDENTIFICATION 

In production, several different UHF tuners are used. 
They are designated V-11390-1, V-11390-2, V-11390-3, 
and V-11613-1, and the identifying numbers are stamped 
on each tuner. Figures 1, 2, 3, and 4 indicate the elec-
trical and mechanical variations between tuners. 

Model H-803 tuner assemblies are divided into six 
categories depending on the type of tuner employed and 
the type of receiver with which the assembly can be 
used. On tuner assemblies packed for field installation, 
the category is identified by a number following the 
basic m ,del number (H-803) marked on the outside of 
the cattoi . The coding is as follows: 

MODEL H-803 
ALL 

UHF TELEVISION TUNER 

INSTALLATION AND 
SERVICÉ NOTES 

Er..AF 

FIG. 1 — V-11390-1 TUNER 

Marking on 
Outside of 

Carton Tuner Type 

H-803-1 
H-803-2 

Type of Receiver With Which 
the Assembly Can 13e Used 

21" Models 
17" Models Except Those 
With Plastic Cabinets 
17" Models With Plastic 
Cabinets 

21" Models 
17" Models Except Those 
With Plastic Cabinets 
17" Models With Plastic 
Cabinets 

H-803-3 

H-803-4 
H-803-5 

H-803-6 

V-11390-1,-2, or-3 
V-11390-1,-2, or -3 

V-11390-1,-2, or -3 

V-I1613-1 
V-11613-1 

V-11613-1 

V-11390-1, -2 AND -3 CIRCUIT DESCRIPTIONS 

As indicated in Figs. 1 and 2, the incoming UHF 
signal is coupled into the tuner through a 300 ohm 
balanced input circuit which is double tuned to provide 
the desired RF bandpass. Operating 45.75 mc. higher 
than the video carrier frequency of the received signal, 
the oscillator tuning is ganged with that of the band-
pass circuit. A portion of the oscillator voltage is 
coupled into the bandpass circuit where it mixes with 
the incoming UHF signal. The difference frequency 
(center IF is 44 mc.) is extracted in the mixer circuit 
and fed through a shielded cable to the 111-IF socket on 

-"D 

2 

44, ,   
,Grri 

TEST KW 

1 e.W 

- V-11390.2 CIRCUIT 

V-1/590.3 CIRCUIT 

FIG. 2 — V-11390-2 AND V-11390-3 TUNERS 

PROM 
VIEW 

the television receiver. In the V-11390-1 tuner, a ger-
manium crystal serves as the mixer, while the V-11390-2 
and V-11390-3 tuners use a 6AN4 tube in a grounded-
grid mixer circuit. Otherwise, the three tuners are bas-
ically alike. 

V- 11613-I CIRCUIT DESCRIPTION 

The bandpass circuit in the V-11613-1 tuner con-
sists of two tuned sections as indicated on Fig. 3. Each 
section is a capacitor-tuned quarter-wave coaxial line, 

and the sections are over-coupled through the coupling 
loops, L3 and L4. Coupling of the UHF signal into the 
the circuit is effected through the antenna input coupl-
ing loops, Li and L2, and the signal is fed from the 
bandpass circuit to the mixer through L6. 

Also fed to the mixer (through L7) is a locally gen-
erated signal which is 45.75 mc. higher than the video 
carrier frequency of the received signal. This signal is 
not the fundamental output frequency of the oscillator, 
however. Instead, the oscillator operates at one-half 
frequency and its second harmonic is utilized. The 
second harmonic content of the oscillator output is 
increased by the action of the harmonic generating 
crystal and coupled into the oscillator doubler section 
through L8. Consisting of a quarter-wave coaxial line 
which is capacitor-tuned 45.75 mc. above the video 
carrier of the received signal, the oscillator doubler 
section selects the second harmonic of the oscillator 
and discriminates against the fundamental. 

In the crystal mixer circuit, the difference fre-
quency (center IF is 44 mc.) is derived from the UHF 
signal and the locally generated signal. A shielded 
cable carries the IF signal to the UHF socket on the 
television receiver. 

INSTALLATION 

To install a Model '14-803 tuner, proceed as follows: 

1. Remove the back cover, and remove the chassis 
from the cabinet. 

2. Remove the wheel from the back end of the UHF 
drive shaft, and install the 13/16" pulley on the drive 
shaft. 

3. Mount the tuner support bracket to the tuner and 
mounting plate assembly as shown in Fig. 4. The bracket 
is shock-mounted to the assembly by placing rubber 

CO. 

FIG. 3 — V-11613-1 TUNER 

grommets in the two large mounting holes, inserting 
metal spacers inside the grommets, and using ',/2" self-
tapping screws. 

4. On models that have the on-off-volume and pic-
ture control mounted above the channel selector, loosen 
the 3/8" palnut which holds the control to the chassis. 

5. Make certain the dial background bracket is 
fitted into the correct slots in the mounting plate 
assembly. As indicated on Fig. 4, the " A" slots are 
used for all 17" receivers and the "B" slots are used 
for all 21" receivers. 

6. Place the tuner assembly as shown in Fig. 4. 
The slots in the mounting plate assembly must be 
placed over the tongues at the top of the UHF bracket 
and pressed down until firmly locked in place. 

7. On models that have the on-off-volume and pic-
ture control mounted above the channel selector, the 
slot in the front lip of the mounting plate assembly 
must be positioned down over the shank of the control, 
between the palnut and the vertical section of chassis, 
and then tighten the palnut. 

8. On models that have the on-off-volume and pic-
ture controls located other than above the channel 
selector, use a 6-32 screw, 6-32 nut and #6 lockwasher 
to secure the front lip of the mounting plate assembly 
to the vertical section of chassis. Insert.ehe screw 
through the slot located near the center of the mounting 
plate lip and through the similar slot located near the 
center of the chassis vertical section, and apply the 
lockwasher and nut. 

9. Insert a 1/4 " self-tapping screw into the hole 
located to the right of the palnut mentioned in step 7 
or the screw mentioned in step 8, and tighten the sciew. 

10. Insert a i/4" self-tapping screw into the hole lo-
cated in front of the mounting plate assembly slots 
which engage the tongues of the UHF bracket, and 
tighten the screw. 

11. With the large pulley rotated to its maximum 
counterclockwise position, install the 19" drive string 
and spring as shown in Fig. 5. 

12. Insert the UHF plug into the UHF socket far-
thest from the side of the chassis as indicated in Fig. 
4. This socket corresponds to the UHF position next to 
channel 2 on the channel selector. The socket nearer 
the side of the chassis is left unoccupied 

13. With the large pulley rotated fully counterclock-
wise, see that the dial pointer is positioned as in-
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MODEL H-803, UHF Tuner 

;BARREL NUMBERS 

DIAL BACKGROUND 

MOWITING PLATE ASS'S 

(A) SLOT FOR AL). 

Ir RECEIVERS 
lie SI OT FOR ALL 

RECEIVERS 

SCREW 

APPROX. 24 

r 

SET POINTER OF ALL 

I7 RECEIVERS UHF BRACKET 

-SET POIIITER OF ALL 

21 . RECEIVERS LI rut LEY 
V- 11422-I 

MTG. SCREW 

Ll711F DRIVE SHAFT 

dicated in the lower left corner of Fig. 4. 

14. Remove the plastic plate from the picture mask 
inside the cabinet by removing the clips which hold it 
in place. 

15. Install the calibrated UHF dial in place of the 
,plastic plate which was removed in step 14, and replace 
the clips. 

16. Replace the chassis in the cabinet. 

17. Connect a suitable antenna to the UHF antenna 
lead (SEE ANTENNA INFORMATION), and check the 
operation. If the dial pointer does not indicate the 
correct channel, turn off the receiver, reach in along 
the left side of the cabinet, and slide the pointer to 
the correct position. 

18. Route the ribbon type antenna lead from the 
UHF tuner through the opening above the UHF antenna 
terminals on the back cover, and attached the lead to 
the UHF antenna terminals. 

19. Replace the back cover. 

ADJUSTMENTS 

1111 I I. Y 

I-F TRIMMF R 

UHF TUNER 

ANTEMIA TERMINALS --

TUNER SUPPORT 

Model H-803 All-Channel UHF Television Tuner 
is shipped pre-adjusted to receive UHF channels 14 
through 83, and additional adjustments are not normally 
required. In some cases, however, it may be desirable 
to adjust the IF trimmer, L5, located as shown in Fig. 
4 for best picture detail and sound. 

SERVICE 

A high degree of precision 

UHF PLUG 

is used in the manu-

' 144/613 

.1 

1 

FIG. 4 - 

INSTALLATION 

DETAILS 

FIG. 5 - 
DIAL 

STRINGING 

3i Twer.s 

facture of UHF television tuners. Critical factors in-
clude lead lengths, lead and component dress, am' 
component sizes. In servicing UHF tuners, problems 
arise which are not encountered in ordinary service 
work. Therefore, troubleshooting inside the tuner is 
not recommended. Defective tuners should be returned 
through a Westinghouse distributor. 

REPLACING V- 11390-1, V-11390-2, OR V-11390-3 

TUNER USED WITH MODELS H-803-1, H-803-2, 

AND H-803-3 

I. Removc the two drive strings and springs from 
the large pulley. 

2. Remove the tuner support. 

3. Remove the UHF plug from its socket. 

4. Unsolder the ground strap from the tuner. 

5. Release the tuner from the mounting plate 
assembly by removing the two self-tapping screws used 
to shock-mount the tuner. 

6. Loosen the two small set screws in the hub of 
the large pulley, and remove the pulley. 

7. With the tuning shaft of the replacement tuner 
rotated completely counterclockwise, place the large 
pulley on the shaft so that the opening in the rim of 
the pulley is as indicated in Fig. 5. Tighten the set 
screws in the hub of the pulley. 

8. Place the tuner in position, and install the 
shock-mount screws. 

9. Solder the ground strap to the tuner, and install 
the tuner support. 

10. String the two dial drive cords, and see hat the 
dial pointer is positioned as shown in Fig. 4 with the 
large pulley rotated completely counterclockwise. 

11. Insert the UHF plug into the UHF socket farthest 
from the side of the chassis. 

12. Check the dial calibration using an air signal. If 
the dial pointer does not indicate the correct channel, 
turn off the receiver, reach in along the left side of the 
cabinet, and slide the pointer to the correct position. 

REPLACING V-11613-1 TUNER USED WITH MODELS 

H-803-4, H-803-5 AND H-803-6 

1. Remove the UHF plug from its socket. 

2. Remove the two drive strings and springs from 
the large pulley. 

3. Remove the self-tapping screw which secures 
the front lip of the mounting plate to the vertical section 
of chassis. 

4. Loosen the off-on-volume and picture control 
planut or remove the 6-32 screw (whichever is used to 
secure the front lip of the mounting plate). 

5. Remove theself-tappingscrew which secures the 
the mounting plate to the UHF bracket. 

6. Remove the two self-tapping screws that secure 
the tuner support to the receiver chassis. 

7. Release the mounting plate assembly from the 
UHF bracket by pulling straight up. 

8. Remove the tuner by iemoving the three screwf; 
from the side of the tuner. 

9. Mount the replacement tuner by replacing the 
three screws in the side. 

10. Mount the assembly to the chassis by replac-
ing the items removed in the preceding steps. 

11. Check the dial calibration using an air signal. 
If the dial pointer does not indicate the correct chan-
nel, turn off the receiver, reach in along the left side 
of the cabinet, and slide the pointer to the correct 
pos it ion. 

ANTENNA INFORMATION 

Antenna requirements for satisfactory UHF tele-
vision reception are determined by the signalconditions 
in the particular locality. Some of the possibilities are 
as follows: 

1. In areas where signals are strong and reflections 
are not troublesome, satisfactory reception may be ob-
tained by using the existing VHF antenna (built-in or 
external) for both VHF and UHF. This can be done by 
connecting two jumper wires from the UHF antenna 
terminals to the STD antenna terminals so as to con-
nect the two sets of terminals in parallel. If this method 
is used, make certain that it does not adversely affect 
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reception on the standard VHF channels. 

If an external antenna is used for VHF reception, 
satisfactory UHF reception may be obtained by con-
necting the built-in VHF antenna to the UHF antenna 
terminals. 

2. A simple, resonant dipole antenna may provide 
satisfactory reception in medium-signal areas. The 
chart, Fig. 6, gives the total length of a half-wave 
element for any frequency in the UHF television spec. 
tr urn. 

3. Where signals are weak or reflections are 
troublesome, a high-gain, directive antenna system 
should be used. Typical of this type of antenna are the 
corner reflector, the rhombic, and the Yagi. 

PARTS LIST FOR MODEL H-803 

List Price 
Part No. Description Each 

-A V-11431-1 Background, dial $ .15 
.71- V-11424-1 Cable Assembly(V-11390 tuners) . 90 

V-3219S Cord, dial drive ( 100' spool) 1.40 
-/- V-11430-1 Dial, UHF 21" ( H-803-1, H-803-4) 1.00 
L. V-11580-1 Dial, UHF 17" (H-803-2, H-803-5) 1.10 

-,4 V-11581-1 Dial, UHF 17" Plastic ( H-803-3, 
H-803-6)   1.75 

-/- V-11426-2 Pointer   .25 
-,i- V-11428-1 Pulley Assembly, large (V-11390 

tuners)   1.15 
"4 V-11422-1 Pulley, UHF drive string   .45 

V-10076-1 Spring, dial drive   .03 
-/- V-11390-3 Tuner Assembly(H-803-I, -2, -3) * 

V-11613-/ Tuner Assembly (H-803-4, - 5, -6) • 

4 New part number listed for the first time in Westing-
house radio or television service information. 

• Price furnished on request. 
NOTE: All prices are subject to change without notice. 
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DESCRIPTION 

Model H-802 UHF Receptors are designed for use 
with Westinghouse television receivers that contain 
specific provisions for their use. Receivers that contain 
the necessary provisions will accommodate two UHF 
Receptors, and each receptor used will provide reception 
on one UHF television channel. If only one UHF station 
is active in a particular locality, only one UHF Receptor 
is required. If two UHF stations transmit in the locality, 
they can both be received by installing two UHF Recep-
tors. The UHF reception provided by these receptors is 
in addition to the standard VHF reception provided by 
the VHF tuner in the television receiver. 

Each receptor contains a local oscillator which em-
ploys a 6AF4 tube and operates 45.75 mc. higher than 
the video carrier frequency of the received UHF signal. 
The oscillator frequency is initially adjusted by the 
oscillator trimmer, C10, and fine tuning is provided by 
the fine tuning capacitoç which is mechanically coupled 
to the fine tuning control on the television receiver. 
Suitable band-pass circuits tuned to the frequency of 
the received signal by the R-F trimmers (Cl and CZ) 
serve as the antenna input circuit in each receptor. 
The incoming UHF signal mixes with the local oscillator 
signal in a crystal mixer circuit, and the resultant I-F 
output (center frequency is 44 mc.) is fed to the R-F 
amplifier in the television receiver. When the channel 
selector on the television receiver is set to either of 
the UHF positions, the R-F amplifier and mixer circuits 
in the television receiver serve as I-F amplifiers at 44 
mc., and the VHF oscillator is disabled. Thus, the 44 
mc. output of the UHF Receptor is amplified in these 
circuits and fed into the I-F strip in the receiver. 

IDENTIFICATION 

Model H-802 Receptors are shipped pre-adjusted to 
receive i particular UHF channel. The channel to which 
the receptor is tuned is marked on the label which is 
attached to the unit. 

In addition, the receptors are divided into cate-
gories depending on the frequency range covered by 
each. The identifying markings which are stamped on 
the receptors and the corresponding frequency cover-
ages are as follows: 

MODEL H-802 
UHF RECEPTOR 

SERVICE NOTES 

CIO OSC. TRIMMER 
(SEE NOTE) 

16 I-F TRIMMER 
ISEE NOTE ) 

FINE TUNING 

12).R•F TRIMMERS 

ANT. TERMINALS 

GROUNDING SPRING 

PIN I 

PIN 2 

PIN 3 

PIN 4 

2 SHIELD VANES 
R-F TRIM. 

3 

64F4  
OSC. R 3 

19 

NOTE, PHYSICAL LOCATIONS OF IF AND OSC. TRIMMERS ARE INTERCHANGED 
SOME RECEPTORS MARKED V-11213. 

FIG. 1 - 

Receptors Marked 

V-11900-1 
V-11900-2 
V-11900-3 
V-11900-4 
V-11900-5 

MODEL H-802 UHF RECEPTOR 

IN 

Can Be Tuned To - 

Channels 14 through 29 
Channels 28 through 43. 
Channels 43 through 58 
Channels 58 through 73 
Channels 73 through 83 

V-11213 (early production) Special ranges 

INSTALLATION 

To install a UHF Receptor: 

1. Remove the rear of the television receiver. 

2. Plug the receptor into either of the two UHF 
sockets located on the rear of the VHF tuner mounting 
plate in the television receiver. If the receptor is plugged 
into the socket nearer the side of the chassis, the UHF 
position nearer channel 13 on the channel selector is 
activated. If the receptor is plugged into the socket 
nearer the center of the chassis, the UHF position 
next to channel 2 on the channel selector is activated. 
The receptor should be seated firmly in the socket with 
the slots in the top of the receptor engaging the top of 
the VHF tuner bracket. If the center tongue of the tuner 
bracket is bent too far toward the back -4 the cabinet, 
it will catch che top of the receptor and prevent pro!..er 

insertion. In this event, bend the center tongue toward 
the front of the cabinet just enough to allow insertion 
of The receptor. The sharp bend in the center tongue 
must bear on the top of the receptor when the receptor 
is fully seated. The fine tuning wheel on the receptor 
must engage the drive wheel located on the shaft between 
the two sockets. If the two wheels are not correctly 
aligned, undue pressure will be required to mesh the 
wheels, and the drive torque will be excessive. In this 
event, loosen the set screw in the metal drive wheel 
and slide the wheel to the correct position on the shaft. 

3. Connect the ribbon-type antenna lead from the 
receptor to the UHF antenna terminals on the back cover 
of the receiver. To prevent impaired reception which 
may result if the antenna lead runs close to the receiver 
chassis, the lead should be passed through the same 
clip that supports the VHF antenna leas, but do not 
allow the two antenna leads to run close together for 
any appreciable distance. 

4. Replace the rear cover of the television receiver. 

5. Make appropriate antenna arrangements (see 
ANTENNA INFORMATION), and check the operation. 

ADJUSTMENTS 
It is desirable to check for best adjustment each 

time a receptor is installed. This is accomplished as 
follows: 

I. Rotate the fine tuning wheel on the receptor to 
its center frequency position. The fine tuning capacitor 
is centered when the middle hole in the rim of the 
wheel is straight up from the center of the wheel. 

2. Rotate the channel selector on the receiver to 
the appropriate UHF position (see step 2 under IN-
STALLATION). 

3. Rotate the oscillator trimmer (C10) to the posi-
tion that provides best picture detail. NOTE: Since the 
units are pre- adjusted for a particular frequency, only 
a slight ••e-adjustment at most should be needed to 
bring in the station. If the station is not received, make 
certein the antenna facilities are adequate before mov-
ing the oscillator trimmer far from its original setting. 

4. Rotate the R-F trimmers (Cl and C2) to the po-
sitions that provide best picture detail. NOTE: If the 
R-F trimmers are rotated too far counterclockwise, they 
will be detached from the unit, and the procedure given 
under SERVICE must be followed to avoid damage 
when replacing the screws. 

5. Rotate the I-F trimmer (L6) for best picture de-
tail. This trimmer has a broad tuning characteristic 
and is effective mostly in weak signal areas. 

SERVICE 
Troubleshootirg inside the UHF Receptor is not 

recommended. 

There are critical adjustments inside. One critical 
adjustment consists of two shield vanes located be-
tween the R-F coils ( 1,2 and L3) which determine the 
coupEng between the coils. Since spedal equipment 
and techriiques are required to make the adjustments, 
care must be exercised to avoid altering the original 
factory placement of wires and components. 

The R-F trimmers (Cl and C2) will detach from the 
twit if they are rotated toa far counterclockwise. If this 
occurs, the following procedure should be used to avoid 
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damaging the ceramic part of the trimmer when replac-
ing the screw: 

1. With the screw removed from the unit and the 
metal locking device placed on the screw, rotate the 
locking device until it is near the head of the screw. 

2. Insert the screw in place and rotate it clock-
wise several full turns. 

3. While keeping the screw from turning, rotate 
the locking device clockwise until it is moderately 
tight against the outside of the receptor. 

ANTENNA INFORMATION 

Antenna requirements for satisfactory UHF tele-
vision reception are determined by the signal condi-
tions in the particular locality. Some of the possibilities 
are as fo llows: 

1. In areas where signals are strong and reflections 
are not troublesome, satisfactory reception may be ob-
tained by using the existing VHF antenna (built-in or 
external) for both VHF and UHF. This can be done by 
connecting two jumper wires from the UHF antenna 
terminals to the STD antenna terminals so as to connect 
the two sets of terminals in parallel. If this method is 
used, make certain that it does not adversely affect 
reception on the standard VHF channels. 

If an external antenna is used for VHF reception, 
satisfactory UHF reception may be obtained by connecting 
the built-in VHF antenna to the UHF antenna terminals. 

2. If the above methods are not satisfactory, a 
simple, resonant dipole antenna may provide satisfactory 
reception in medium-signal areas. The chart, Fig. 2, 
gives the total length of a dipole element for any fre-
quency in the UHF television spectrum. 

3. Where signals are weak or reflections are trouble-
some, a high gain, directive antenna system should be 
used. Typical of this type of antenna are the corner 
reflector, the rhombic, and the Yagi. 
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SPECIFICATIONS 
TOP VIEW — TUBE LAYOUT. . . 1 
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PAGE 

17-22 
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TV CHASSIS RADIO CHASSIS 

L1812E or R Table 17" Rectangular 19L26 None 
L1820E or R Table 17" Rectangular 19L26 None 
L1846E or R Console 17" Rectangular 19L25 None 
L2229E or R Table 21" Rectangular 19L28 None 
L2235E or R Table 21" Rectangular 19L28 None 
L2236E or R Table 21" Rectangular 19L27 None 
L2258E or R Console 21" Rectangular 19L27 None 
L2259E or R Console 21" Rectangular 21L21 None 
L226OR Console 21" Rectangular 21L21 None 
L2261E or H Console 21" Rectangular 21L21 None 
L2262C Console 21" Rectangular 19L27 None 
L2262R Console 21" Rectangular 19L27 None 
L2266R Console 21" Rectangular 21L21 None 
L2267E or H Console 21" Rectangular 21L21 None 
L2270 Console 21" Rectangular 21L21 None 
L2281 or E Combination 21" Rectangular 19L27 4L03 
L2281R Combination 21" Rectangular 19L27 4L03 
L2285R Combination 21" Rectangular 19L27 8L20 
L2287R Combination 21" Rectangular 21L21 10L20 
L2291E Combination 21" Rectangular 21L21 10L20 
L2571R Console 24" Rectangular 22L20 None 
L2572R Console 24" Rectangular 22L20 None 
L2573E Console 24" Rectangular 22L20 None 
L2574R Console 24" Rectangular 22L20 None 
L2575E Console 24" Rectangular 22L20 None 
L2592R Combination 24" Rectangular 22L20 10L20 
L2593H Combination 24" Rectangular 22L20 10L20 
•L2876E Console 27" Rectangular 22L20 None 
L2876R Console 27" Rectangular 22L20 None 
L2878R Console 27" Rectangular 22L20 None 

L2879E Console 27" Rectangular 22L20 None 
L2894HU Combination 27" Rectangular 22L20 10L20 

SUFFIX " U" FOLLOWING THE MODEL NUMBER INDICATES A 
RECEIVER EQUIPPED WITH THE ZENITH CONTINUOUS TUNER 

ANTENNA IMPEDANCE POWER SUPPLY FINISH 
300 Ohms 110 Volts - 60 Cycles AC E - Blonde 

TV AUDIO OUTPUT 
Undistorted 2.5 Watts 
Maximum 4.4 Watts 

19L Series 185 Watts 
21L Series 225 Watts 
22L Series 255 Watts 

R - Mahogany 
H - Cherry 
C - Copper Tone Mahog. 

ALTERNATE FOCUSING 
a CENTERING UNIT 

FOCUS 

2 PICTURE CEN- - 
TERING ADJUST- PHONE VISION SOCKET A C, 
MEWS WIDTH 

HORIZONTAL 
LINEARITY 

HORIZONTAL DRIVE-1 

fr O 
wioni 

- HORIZONTAL 
BEAM LINEARITY 
BENDER 

R54 FRINGE LOCK\ 

REMOTE CONTROL 
AC SOCKET 

AC. INTERLOCK 

MAGNETIC CENTERING a FOCUS 
(USED IN SOME MODELS / 

PICTURE CENTERING 
ADJUSTMENT 

AC INTERLOCK 

FUSE 

PHONEVISION --
CONNECTION POINT 

CORRECTOR MAGNET 

TCOONNENERCETGOISRTER 

(USED IN SOME mODELS1 

SPEAKER COMPENSATION 
JUMPER WIRE 

• A.F.C. TEST POINT 
(Y.1 VOLTMETER 
CONNECTION) 

DEFLECTION 
YOKE ADJUSTMEN 

I7LP4 
2IYP4 

2IEP4B 
2IEP4A 

,BEAM 
BENDER 

FOCUS 

• VIDEO OUTPUT 
TEST POINT 

FRINGE 
LOCK 

ICTURE CEN-
.TERING AD-
JUSTMENT 
ON YOKE 
COVER 

SâEée REGIS-
TER CONNECTOR 
(USED IN SOME MODE LS1 

T4 4TH 
I.F TRANS 

ASSEN.B XTAL 
GET. 

4.4 
%._. 
- VIDEO DEI. TEST POINT .1) .-

(SCOPE CONNECTION) 

L23 QUADRATURE COIL 
13 3RD I.F TRANS.  

LII 39.75MC. TRAP-ADJ.  
CHANNEL PICTURE 

12 2ND I.F. TRANS  
1.12 4725 MC. TRAP-ADJ.  
CHANNEL SOUND 
L13 41.25 MC. ASSOCIATED 
SOUND TRAP COIL 

TI 1ST I.F. TRANS  

o 

j-R39 BUZZ CONTROL 

- EsuLL's EYE ADJUSTMENT 

I.FOUTPUTJACK 

Lb O OSC IND TUNING 

• -ANTENNA TERMINALS 

1.6 CONV. GRID IND. TUNING 

TEST POINT “A"( I.F SWEEP GEN. INJECTION ) 

,-R39 BUZZ CONTROL 
Le CONV PLATE TUNING 

0 ,,,/,/ TEST POINT "H"(SCOPE CONNECTION FOR 
RF BAND PASS OBSERVATION) 

C9 CONV. GRID CAP. TUNING 

L7 MUTUAL INDUCTANCE TRIMMER 

RF. PLATE IND TUNING 

  C7 R F. PLATE CAP TUNING 

LIS SOUND TAKE-OFF COIL 

- C3 R.F. GRID TUNING 

VOLUME CONTROL & 
ON-OFF SWITCH 

TONE REGISTER  
CONTROL t USED IN SOME moons) 

HORIZONTAL HOLD 

HEIGHT CONTROL -----

BRIGHTNESS 

VERTICAL RANGE 
(USED IN SOME MODELS1 

— CORRECTOR MAGNET 
122 INTERCARRIER COIL 

FOCUS SELECTOR TERMINAL 
STRIP (USED IN SOME MODELS) 

TEST POINTS USED IN 
PRODUCTION 

- - CHANNEL SELECTOR 

 PILOT LIGHT CONNECTOR 

 SCREEN REGISTER CONTROLiusco Illsoedr MODELS' 

FINE TUNING 

A.G.C. DELAY CONTROL 

- CONTRAST CONTROL 

VERTICAL LINEARITY 

VERTI
CAL HOL
D 

Fig. 1 Representative Chassis Layout " L" Models. 



KNOB POSITIONING MARKS 

ON-OFF SWITCH &-' 
VOLUME CONTROL 

HORIZONTAL HOLD 

HEIGHT 
BRIGHTNESS 

*VERTICAL RANGE   

VERTICAL HOLD 

* VERTICAL RANGE NOT 
USED ON MODEL 22L20 

TONE REGISTER 
CONTROL 

CHANNEL INDICATOR 
SELECTOR 

.7.CURNEINEGN REGISTER CONTROL 
[FINEL 

DELAY CONTROL NOTE: CO MUST BE 
SET IN POSITION 

CONTRAST SHOWN BEFORE MAK-

(-VERTICAL LINEARITY INC " BULLS EYE"AD-
JUSTMENTS ON TUNER 

Fig. 2 Control Panel Layout 19L25, 19L2" & 22L20 Chassis. 

UHF DIAL DRUM 

KNOB POSITIONING MARKS 

ON -OFF SWITCH & 
VOLUME CONTROL 

HORIZONTAL HOLD   

HEIGHT 
BRIGHTNESS 

• VERTICAL RANGE 

VERTICAL HOLD 

* VERTICAL RANGE NOT 

USED ON MODEL 22L20 

ON-OFF SWITCH a 
VOLUME CONTROL 

HORIZONTAL HOLD 

HEIGHT 
BRIGHTNESS 

- ' - UHF TUNING 
KNOB 

CHANNEL INDICATOR 
SELECTOR 

_SCREEN REGISTER CONTROL 
-FINE TUNING NOTE CONTROL MUST BE 

-A.G.C. DELAY CONTROL SET IN POSITION SHOWN 
BEFORE MAKING " BULLS EYE" 

,-CONTRAST ADJUSTMENTS ON TUNER. 

-VERTICAL LINEARITY 

Fig. 3 Control Panel Layout 19L25U, 19L27U & 22L2OU Chassis. 

KNOB POSITIONING MARKS 

VERTICAL HOLD 

© John F. Rider 

CHANNEL INDICATOR— NOTE. CHANNEL NUMBERS 
SELECTOR ON CERTAIN MODELS NOT 

ILLUMINATED AT CENTER 
OF CHANNEL INDICATOR KNOB 

-FINE TUNING   
A.G.C. DELAY CONTROL 

-CONTRAST 
VERTICAL LINEARITY 

NOTE 
CONTROL MUST BE 
SET IN POSITION 
SHOWN BEFORE MAK-
ING '' BULLS EYE" AD-
JUSTMENTS ON TUNER. 

ON -OFF SWITCH & 
VOLUME CONTROL 

HORIZONTAL HOLD 

HEIGHT 
BRIGHTNESS 

CHASSIS 19L25 19L26,19L27,19L28 21L21 22L20 

UHF DIAL DRUM 

KNOB POSITIONING MARKS 

L CHANNEL INDICATOR 
SELECTOR 

FINE TUNING NOTE 

A.G. C. DELAY- CONTROL 
CONTRAST 

--VERTICAL LINEARITY 

VERTICAL HOLD 
Fig. 5 Control Panel Layout 19L26U & 19L28U Chassis. 

—TONE REGISTER 

CONTROL 

KNOB POSITIONING MARKS 

ON-OFF SWITCH a 
VOLUME CONTROL 

HORIZONTAL HOLD 

HEIGHT 
BRIGHTNESS 

VERTICAL RANGE   

VERTICAL HOLD 

CONTROL MUST BE 
SET IN POSITION SHOWN 
BEFORE MAKING •BUL LS EYE' 
ADJUSTMENTS ON TUNER. 

SCREEN REGISTER 
CONTROL 

En 1, 0.111111TER 

CHANNEL INDICATOR 
SELECTOR 

FINE TUNING 
A.G.C. DELAY CONTROL 

-CONTRAST 
-VERTICAL LINEARITY 

Fig. 6 Control Panel Layout 21L21 r.;hassis. 

-TONE REGISTER 
CONTROL 

KNOB POSITIONING NARKS 

ON-OFF SWITCH à 
VOLUME CONTROL 

HORIZONTAL HOLD 

HEIGHT 
BRIGHTNESS  -

VERTICAL RANGE  
VERTICAL HOLD — 

SOIL 
CONTROL MUST SE SET 
IN POSITION SHOWN 

« PORE MAKING .. .LILLE En • 
ADJUSTMENTS ON TUNER 

SCREEN REGISTER 
CONTROL 

UHF TUNING 
KNOB 

CHANNEL INDICATOR 
SELECTOR 

'.-FINE TUNING HOVE 

A G.0 DELAY CONTROL fu"' "u" iœ in 
CONTRAST  WORE NANIN0 .111ULLS Ere 

VERTICAL LINEARITY ADJUSTWENTS ON TUNER 

Fig. 7 Control Panel Layout 21L21U Chassis. 
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BUZZ CONTR 

CONNECTS 
TO ANTENNA 
TERMINALS ON 
CABINET BACK 

FRINGE LOCK 

ANTENNA TERMINALS 

FOR CONTINUOUS TUNER 

DEFLECTION YOKE 
ADJUSTMENT 
LOCKNUT 

HORIZONTAL 
DRIVE 

IF FILTER 
(POLICE RADIO ETC.) 

Fig. 8 Top View 19L"U" Series Receivers. 

PICTURE 
CENTERING 

ADJUSTMENTS 

SPEAKER 
LEADS 

BEAM BENDER 

WIDTH 

HORIZONTAL 
LINIARITY 

INTRODUCTION 

The 19L25, 19L26, 19L27, 19L28, 21L21 and 22L20 
chassis described in this manual are basically alike. 
Alignment and adjustment procedures are identical. 
The slight differences which exist are as follows: 

19L25: This chassis utilizes a 17 inch rectangular 
picture tube and is the basic chassis. 

19L26: This chassis is thé same as the 19L25 without 
the screen and tone register controls. 

19L27: This is the 19L25 chasbis with a 21 inch picture 
tube. 

19L28: This is the 19L26 chassis with a 21" picture 
tube. 

V10 

V11 
V12 

V13 

V14 

V15 
V16 
V17 
V18 
V19 
V19 

12AX7 

6BE6 
6AH4GT 

6AQ7GT 

6SN7GT 

6BQ6GT/G 
1B3GT 
6AX4GT 
5U4G 
17LP4 
21YP4 

V1OA AGC Amplifier 
V1OB Vertical Oscillator 
Sync Clipper 
Vertical Output 
V13A Horiz. Phase Detector 
V13B Horizontal Control 
V14A Horizontal Oscillator 
V14B Horizontal Discharge 
Horizontal Output 
High Voltage Rectifier 
Dahiper 
Low Voltage Rectifier 
19L25 and 19L26 Chassis 
19L27- 19L28 Chassis 

TUBE COMPLEMENT 

21L21 CHASSIS 

21L21: This chassis is the same as the basic 19L25 
chassis except for the 21 inch picture tube and the 
addition of a 5U4G low voltage rectifier and a 1X2A SYMBOL TUBE 
tube in the high voltage circuit. The 1X2A is used in 
conjunction with the 1B3GT rectifier to boost the 
picture tube second anode voltage to 18.5 Kv. This 
chassis uses a 6CD6 in the horizontal output circuit. 
PM focusing and centering is utilized, 

22L20: This chassis is similar to the 21L21 chassis 
but has a separate power supply and utilizes either 
the 24 or 27 inch picture tube. The 12AX7 used as the 
vertical oscillator in all other " L" chassis is used in the 
interlace circuit of this chassis. This circuit is design-
ed to utilize the actual vertical pulse for triggering, 
rather than depending on the voltage build-up across 
an intergrating network. In this circuit the first of 
the six serration of the vertical pulse is differentiated, 
clipped by the 12AX7 (used as a diode) and applied to the 
6SN7GT vertical oscillator. By using the actual pulse 
for triggering, the time relationship between alternate 
fields remains constant and positive interlacing results. 
This chassis utilizes the 6AV5GT vertical output and the 
6AS4GT damper. 

All models have provisions for reception of the new 
Ultra High Frequency stations by the simple addition 
of UHF strips as required. Connections are also pro-
vided for easy addition of Phonevision. 

TUBE COMPLEMENT 

19L25- 19L26- 19L27- 19L28 CHASSIS 

SYMBOL TUBE FUNCTION  

V1 6BK7A RF Amplifier 

V2 6U8 V2A Mixer 
V2B RF Oscillator 

V3 6CB6 1st IF Amplifier 
V4 6CB6 2nd IF Amplifier 
V5 6CB6 3rd IF Amplifier 
V6 12BY7 Video Amplifier 
V7 6AU6 Sound Limiter 
V8 6BN6 Audio Detector 
V9 6BK5 Sound Output 

FUNCTION 

V1 6BK7A RF Amplifier 
V2A Mixer 

V2 6U8 
V2B RF Oscillator 

V3 6CB6 1st IF Amplifier 
V4 6CB6 2nd IF Amplifier 
V5 6CB6 3rd IF Amplifier 
V6 12BY7 Video Amplifier 
V7 6AU6 Sound Limiter 
V8 6BN6 Audio Detector 

V9 6BK5 Sound Output 
V10A AGC Amplifier 

V10 12AX7 
V108 Vertical Oscillator 

Vil 6BE6 Sync Clipper 
V12 6AH4GT Vertical Output 

V13A Horiz. Phase Det. 
V13 6AQ7GT 

V13B Horizontal Control 
V14A Horizontal Osc. 

V14 6SN7GT V14B Horizontal Disch. 

V15 6CD6G Horizontal Output 
V16 1B3GT High Voltage Rectifier 
V17 6AX4GT Damper 
V18 1X2A High Voltage Adder 
V19 5U4G Low Voltage Rectifier 
V20 5U4G Low Voltage Rectifier 
V21 21EP4A or B Picture Tube 

TUBE COMPLEMENT 
22L20 CHASSIS 

SYMBOL TUBE FUNCTION 

V1 6BK7A RF Amplifier 
V2A Mixer 

V2 6U8 
V2B RF Oscillator 

V3 6CB6 1st IF Amplifier 
V4 6CB6 2nd IF Amplifier 
V5 6CB6 3rd IF Amplifier 
V6 12BY7 Video Amplifier 
V7 6AU6 Sound Limiter 
V8 6BN6 Sound Detector 
V9 6BK5 Sound Output 

V1OA AGC Amplifier 
V10 12AX7 VlOB Vertical Sync 
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CHASSIS 19L25, 19L26, 19L27 19L28, 21L21, 22L20 

V11 6BE6 
V12 6SNIGT 
V13 6AV5GT 

V14 6AQ7GT 

V15 6SN7GT 

V16 6CD6G 
V17 1B3GT 
V18 6AS4GT 
V19 1X2A 
V20 5U4 
V21 5U4 

24CP4A 
V22 27EP4 Picture Tube 

24TP4 

Sync Clipper 
Vertical Oscillator 
Vertical Output 
V14A AFC 
V14B Horizontal Control 
VISA Horizontal Osc. 
V15B Horizontal Disch. 
Horizontal Output 
High Voltage Rectifier 
Damper (or 6AX4GT) 
High Voltage Adder 
Low Voltage Rectifier 
Low Voltage Rectifier 

CONTROLS AND FUNCTIONS 

Location of the various receiver controls is shown on 
Page 2. After the receiver has been properly adjust-
ed, the serviceman should remove the Horizontal Hold, 
Brightness, Fine Tuning, Vertical Hold, and Contrast 
Control knobs and re-position them so that the knob 
markers face upward. The positioning of the knobs will 
aid the customer in resetting the controls should they be 
accidentally moved. A brief description of each control 
follows: 

CHANNEL SELECTOR SWITCH: Is used to switch 
the pre-tuned RF strip into operating position for 
reception of the particular channel desired. 

SCREEN REGISTER: This control is used to vary 
the response of the video amplifier much the same 
as a tone control varies the audio response. Clock-
wise rotation accentuates the high frequencies thus 
adding crispness to the picture, oftentimes improving 
the quality of the transmitted picture, particularly old 
films, etc. Counterclockwise rotation of this control 
is instrumental in reducing the ringing effect (halos, 
etc.) of certain transmissions and is particularly 
useful in fringe areas where some smearing of the 
snow and noise results in a much improved picture. 
Under normal picture conditions the setting of the 
control is usually near the center of its range. MIS-
ADJUSTMENT OF THIS CONTROL ON A NORMAL 
PICTURE MAY RESULT IN A SMEARED OR OTHER-
WISE INFERIOR PICTURE. (NOTE-A number of 21L21 
Chassis have been produced in which the screen register 
action is in reverse to the above. These receivers can 
be identified by a 100 ohm resistor which is connected 
to the screen register cable connecting plug) 

FINE TUNING CONTROL: Provides a means of vary-
ing the frequency of the local oscillator to compensate 
for any frequency deviation which may result from 
tube and circuit variations. In operating this control 
it will be found that the range of sound is quite broad. 
Proper setting is the point where the best picture is 
obtained within the range of best sound. 

TONE REGISTER: The tone control is used on all 
chassis except the 19L26 and 19L28. This control, 
which consists of a 1 Megohm potentiometer and a .004 
Mfd capacitor across the audio detector output, is to be 

adjusted to the user's preference. Clockwise rotation 
accentuates the high audio frequencies while counter-

clockwise rotation accentuates the lows. In fringe or 
noisy areas, the tone control may be effectively used in 
the reduction of background noise which may accompany 
the sound. 

VERTICAL HOLD CONTROL 
VERTICAL HOLD RANGE CONTROL: The combina-
tion of these controls provide a means of changing the 
cathode resistance of the vertical oscillator to effect 
synchronization of the vertical sweep with the trans-
mitted sync pulses. Adjustment is made by setting the 
Vertical Hold Control in the center of its range and ad-
justing the Vertical Hold Range Control for proper sync. 
Improper adjustment will cause the picture to " roll" 
vertically. 

HEIGHT CONTROL: The Height Control is part 
of the vertical oscillator plate load. It is used in 
conjunction with the vertical linearity control to 
adjust the size of the picture vertically. 

VERTICAL LINEARITY CONTROL: The Vertical 
Linearity Control is in the cathode circuit of the ver-
tical output tube and is used to shift the operating point 
of the tube so that the sweep is amplified along that 
portion of the plate current curve which results in a 
linear output. 

HORIZONTAL LINEARITY CONTROL: The Horizon-
tal Linearity Control should be adjusted for best hor-
izontal symmetry while observing a test pattern on the 
screen. The position of the horizontal drive and width 
controls also affect linearity' and possible interaction 
of these controls must be taken into consideration 
when making linearity adjustments. 

WIDTH CONTROL: Two windings in a series shunt 
arrangement are used to vary the current through the 
deflection yoke. 

HORIZONTAL DRIVE CONTROL: The Horizontal 
Drive Control is a capacitive divider which is used 
to regulate the magnitude of horizontal sweep voltage 
applied to the grid of the horizontal output tube. 
Counterclockwise rotation of this control increases 
drive while clockwise rotation reduces drive. To 

Fig. 9 Receiver Correctly Adjusted On Test Pattern. 

obtain the greatest possible life out of the horizontal 
output tube, the drive should be adjusted to obtain 
maximum picture width. After this has been done, 
any excess or deficiency in width can be compensated 
for with the Width Control. 

FOCUS CONTROL: A three position tap is used to 
obtain proper focusing on all 19L series receivers. 
Select the tap which results in best focus. 

In the 21L21 and 22L20 chassis, PM focusing is 
utilized. The adjustment is made at the neck of the 
picture tube. 

BRIGHTNESS CONTROL: Controls the cathode volt-
age of the picture tube to afford control of picture 
brilliance. Must be operated in conjunction with the 
Contrast Control for best picture contrast. 

CONTRAST CONTROL: Control is in the plate circuit 
of the 12BY7 video amnlifier. It regulates the magnitude 

of video signal applied to the cathode of the picture tube. 

HORIZONTAL HOLD CONTROL: The Horizontal Hold 
Control is used to tune the horizontal oscillator to the 
frequency of the transmitted sync pulses. 

ADJUSTMENTS AND ALIGNMENT 
THE FRINGE LOCK CIRCUIT 

The fringe lock is a newly developed circuit, utilizing 
a 6BE6 heptode, which can be adjusted to assure sync 
stability over the wide range of noise and signal levels 
encountered in different areas. In this circuit the out-
put of the crystal detector, approximately -3 volts 
peak to peak, is fed to grid #1 of the 6BE6. The same 
signal, after it has been inverted and amplified to 
approximately 40 volts peak to peak by the first video 
amplifier, is applied to grid #3 which in this circuit 
is the signal grid. The fringe lock control is used to 
pre-set the bias on grid #1 so that the normal 3 volt 
signal allows proper sync clipping action, i.e. the sync 

FOCUS 

CONTROL 

AND 
HORIZONTAL CENTERING 

ADJUSTMENT 

Fig. 10 Adjustments on Neck of Picture Tube 22L20 Chassis. Focus-
ing and Centering Adjustments for the 21L21 Chassis are similar. 

BEAM BENDER 

pulses, which have been stripped from the composite 
video signal appearing at grid # 3, will appear at the 
plate. If a noise pulse drives grid #1 beyond the 2 volt 
level, plate current cutoff occurs and the noise pulse 
cannot get through to falsely trigger the sweep oscil-

lators. On rare occasions, a strong noise pulse may 
occur at the time of the sync pulse and the tube like-
wise will cut off, however, the flywheel action of the 
sweep oscillators will maintain sync during this brief 
period. The entire fringe lock system is based on the 
fact that the loss of an occasional sync pulse is to be 

preferred over having a noise pulse get through to 
falsely trigger the sweep oscillator. 

CORRECTOR 
MAGNETS 

MAGNET 
POSITIONING 
SCREWS 
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FRINGE LOCK ADJUSTMENT 

1. Turn the fringe lock control fully clockwise and 
then back it off approximately 1/4 turn. Adjust the 
vertical and horizontal hold controls and check opera-
tion of the receiver to see that it syncs normally when 
the turret is switched from channel to channel. 

2. If the picture jitters or shows evidence of delay, 
tearing, split phase, etc., back down the fringe lock 
control further, a few degrees at a time, each time re-

adjusting the hold controls and switching from channel 
to channel until normal sync action is obtained. It will 
be found that under normal signal conditions, the 
correct adjustment will be near the counterclockwise 
position of the control. 

3. In fringe and noisy areas, the best adjustment will 
be found at or near the maximum clockwise position 
of the control, however, do not automatically turn the 
fringe lock fully clockwise in fringe areas as has been 
done on previous models. Always follow the procedure 
outlined. 

CORRECTOR MAGNET ADJUSTMENT 

Two corrector magnets (See Fig. 8 ) are used in 
all chassis to obtain straight, sharply focused sweep 
lines across the face of the picture tube. In the 22L20 
chassis, the corrector magnets are mounted top and 
bottom. The corrector magnets are mounted on the 

deflection coil mounting brackets and can be moved in 
and out or up and down by bending the flexible arms 
which support them. The corrector magnets are ad-
justed at the factory and should not require re-ad-
justment unless accidentally bent out of position. 
If this occurs, adjustment can then be made as follows: 

1. With the vertical and horizontal size controls, 
reduce the size of the picture to a point where the 
four corners and sides of the picture are visable. 
(In some receivers it may not be possible to reduce 
the picture size sufficiently to see all the sides and in 
this case it may be necessary to shift the picture with 
the centering control to view one side at a time.) 

2. Bend the corrector magnet arms until the corners 
become right angles and the top of the raster is 

parallel with the bottom and the left side is parallel 
with the right side. After adjustment, the picture 
should be restored to normal size. 

NOTE: Mis -adjustment of the corrector magnets 
may cause pincushioning, barreling, keystoning, poor 
linearity, etc. 

CENTERING ADJUSTMENT 

In the 19L series, the centering assembly is built into 
the yoke housing. This assembly is made up of two 
magnetic rings which can be rotated by means of tabs.• 
Centering is accomplished by gradually rotating the tabs 
with respect to each other then rotating both tabs simul-
taneously until the picture is centered. 

In the 21L and 22L series, PM focusing and centering is 
utilized. The top screwdriver adjustment on the center-
ing assembly is used to move the picture up or down 
and the bottom adjustment for side to side movement. 
The center adjustment is for focusing. 

In some 21L and 22L receivers, a single centering lever 
is used for both vertical and horizontal centering. The 
up down movement of this lever moves the picture 
horizontaily while a left- right movement moves the 
picture vertically. A screwdriver adjustment is pro-
vided for focusing. 

BULLS EYE TUNER ADJUSTMENTS 

To adjust the receiver for bulls- eye tuning, set the 
fine tuning control to its approximate center position 
as shown in Fig 2. Without further adjustment of 
the fine tuning control insert a 68-21 alignment wrench 
into the tuner (See Fig.11) and adjust each operating 
channel to resonance. It will be noted that tuning to 
one side of resonance results in a faded, washed-out 
picture with the spacing between the wedge lines 
fogged and tuning in the opposite direction causes the 
spaces between the lines to clear up. However, going 
beyond this point causes the picture to take on a 
"wormy" appearance from sound getting into the 
picture. Correct adjustment is obtained by tuning WING OR HEX NUTS 
to the " wormy" picture and then backing the control 
off slightly until the picture clears up. 

Fig. 11 Bulls- eye Tuning Adjustment. 

AFC ADJUSTMENT 

The AFC adjustment can effectively be made by set-
ting the horizontal hold control L26 to a position 
where it is virtually impossible to " throw" the re-
ceiver out of horizontal sync when switching from 
channel to channel. 

U-SHAPED 
OPENING 

TURRET SHAFT 
GROUNDING SPRING 

TURRET SHAFT 
TENSION SPRING 

Fig. 12 Removing Turret Tuner. 
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CHASSIS 19L25 19L26 19L27 19L28, 21L21 22L20 

REMOVING TURRET TUNER 
FROM CHASSIS 

1. Pull out the power and IF connector cables and 
disconnect the antenna transmission line. 

2. Look through the U shaped opening (See Figure 12 ) 
in the top of the tuner and rotate the fine tuning control 
until the alien head set screw (or paint mark on some 
tuners) is straight up. 

3. Loosen (do not remove) the hex head set screw 
in the turret dial cord pulley assembly. 

4. Slide the pulley towards the front of the chassis 
until it clears the fine tuning shaft. 

5. Remove the four hex nuts and gently pull the tuner 
assembly straight out of its case. 

REMOVING CHANNEL STRIPS 

1. To insure proper indexing, carefully note the 
channel to which the receiver is tuned so that the 
tuner drum can be rotated back to this channel be-
fore the unit is reassembled. 

2. Rotate the turret drum until the strip to be re-

moved is readily accessible. 

3. Insert a small screwdriver in the slot (See Fig.13). 
Push in the direction of arrow until the channel strip 
clears the drum slot then lift straight out in direction 
of screwdriver shaft. Some strips have a round hole 
instead of a slot and a pointed tool is used in place of 
the screwdriver. 

CAUTION: TO AVOID DAMAGE TO CHANNEL STRIPS, 
DO NOT USE PRYING ACTION IN REMOVING STRIPS. 

REMOVING TURRET DRUM ASSEMBLY 

1. Use long nose pliers and remove the two turret 
shaft tension springs from the front and rear of the 
tuner assembly. Unsolder and slide the bronze turret 
shaft grounding springs out of their slots at the front 
and rear of the tuner. 

2. With a pair of long nose pliers, grasp the first 
turn of the spiral index spring and lift spring off 
its hook. This takes pressure off the detent arm 
and may cause the roller to fall out and become lost. 

3. Slide the drum out of its slot. Reverse this pro-
cedure to re-assemble the tuner. 

SERVICING THE TURRET TUNER 

In servicing tuners, satisfactory operation can be 
obtained by removing the tuner from its case and 
plugging in the power and IF connectors. For further 
convenience, it may be desirable to use a test chassis 
in which these leads have been extended 10 to 20 inches. 

IMPORTANT: It must be remembered that most 
repairs in the turret tuner will require realignment 
of the tuned circuits. 

Fig. 13 Removing Channel Strips. 

In replacing a 22-2404 feed through capacitor, unsolder 
the top and bottom leads and the center ground con-
nection. Do not use excess heat or solder when making 
connections. 

Some of the component parts in the tuner cannot be re-
placed without removing the fine tuning control and 
bracket assembly. This bracket can be removed as 

follows: 

1. Unsolder the fine tuning capacitor lead. 

2. Loosen the Allen head set screw on the fine tuning 
shaft collar and remove fine tuning shaft. 

3. Remove the self tapping screw from the center top 
of the tuning capacitor mounting bracket, loosen the 

three remaining screws and remove the bracket. Re-
verse the above procedure when the tuner is re-
assembled. 

DOUBLE DELAYED GATED AGC 

In order to obtain the best possible performance in 
fringe and weak signal areas, it is important that the 
application of AGC voltage to the 6BK7A RF tube be 
withheld until the signal level reaches approximately 
500 microvolts at the antenna input. The 'noise figure 
of the tuner will be optimized only under this condi-
tion of no AGC voltage. To accomplish this, the 
cathode of the 6CB6 1st IF tube is approximately 

8 volts positive by virtue of the drop through the 
cathode resistor of the 6CB6 3rd IF. This voltage 
plus the voltage which results from current flow 
through the tube makes the grid of the 6CB6 1st IF 
approximately 9.3 volts negative with respect to its 
cathode. It should be noted here that the bias voltage 
for the 3rd IF is obtained across the 100 ohm portion 
of the cathode resistor only. The voltage at the 
junction of the two resistors varies from 8 volts with 
no signal to 4 volts with strong signals. The 2nd IF 
tube is in series with the 1st IF tube and any changes 
in the plate current of the 1st IF tube will also change 

V HF 
ANT. 
STRIP 

V H F OSC 
STRIP 

94-786 
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ROLLER 

U H.F. ANT. 
MIXER STRIP 

94-793 93-1112 93-1115 93-1113 

Fig. 14 Exploded View of Turret Tuner. 
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the 2nd IF tube thus the 2nd IF tube is also controlled 
indirectly by the AGC. 

Under weak signal conditions, the output of the AGC 
tube at point " E" is approximately 8 volts positive. 
This positive voltage however, does not reach the 
grid of the 6BK7A because of the 2.2 megohm resistor. 
Actually the grid of this tube is slightly negative 
because of contact potential developed as a result of 
the high resistance in its grid circuit (2.2 megohms). 
The 8 volts positive voltage however, is applied to 
the grid of the 6CB6 1st IF but because the cathode 
is 9.3 volts positive the grid is actually 1.3 volts 
negative with respect to its cathode and AGC control 
of the IF results under weak signal conditions. 

When the receiver is used with normal signals, the 
signal voltage applied to the grid of the AGC tube 
will increase and as a result the output of the AGC 
tube will become 4 to 5 volts negative. This negative 
voltage will be applied to the 6BK7A through the 2.2 
megohm resistor thus both the RF and IF stages will 
then be controlled by the AGC. 

With the application of a negative AGC voltage to the 
6BK7A tube under normal signal conditions, the noise 
figure of the tuner will not be optimized as under weak 
signal conditions, however, this is not a consideration 
with normal signal levels. 

AGC ADJUSTMENTS 

IMPORTANT: THE AGC CONTROL CANNOT BE USED 
IN ANY WAY TO IMPROVE THE RECEIVER SENSITI-
VITY. The sole function of this control is to set the 
level applied to the video amplifier ( 12BY7) tube so that 
the output of this tube is approximately 100 volts peak 
(100% modulated video signal) for application to the 
picture tube cathode. 

The adjustment can also be made by connecting a cali-
brated oscilloscope through a 10K isolation resistor, to 
test point " D" (See Fig.16) and, while receiving the 
strongest TV signal adjust the AGC delay control for 2.5 
volts (2.75V on 19L26 and 28 models) peak output. 

Satisfactory adjustment can also be made by observing 
the picture and slowly turning the AGC delay control 
from its maximum clockwise position, counterclock-
wise until a point is reached where the picture dis-
torts and buzz is heard in the sound. The control 
should then be turned slowly clockwise and set at a 
point comfortably below this level of intercarrier 
buzz, picture distortion and improper sync. 

CAUTION: Misadjustment of the AGC delay control 
can result in a washed-out picture, distorted picture, 
buzz in sound OR COMPLETE LOSS OF PICTURE 
AND SOUND. 

ALIGNMENT 

TO RECEIVER ANTENNA TERMINALS 

MODIFIED S-15369 
MATCHING TRANSFORMER 

HOOKED END ' 
FOR CONNECTING 
TO VARIOUS GRIDS 

470 MMFD 
CERAMIC 
CAPACITOR 

‘-

r CARBON 
RESISTOR 

GROUND DIRECTLY 
TO CHASSIS. DO NOT 
USE LEADS. 

SWEEP GENERATOR 
OUTPUT CABLE 

Fig. 15 IF-RF Alignment Fixtures 

A suitable sweep generator in conjunction with an 
accurate marker must be used for alignment work. 
It is very important to have the sweep generator out-
put cable properly terminated and to check whether 
or not its attenuator is reactive. If the attenuator is 
reactive or if the output cable is improperly ter-
minated, correct alignment cannot be made since the 
degree of attenuation then may change the shape as 
well as the amplitude of the response curve. The 
position of the attenuator should only vary the ampli-
tude and not the shape of the response curve. 

CALIBRATING THE OSCILLOSCOPE 

When aligning the RF and IF stages of the receiver, 
it is necessary to measure detector peak output. 

This may be done with a voltage calibrator used in 

conjunction with an oscilloscope. If a calibrator is 
not available, the oscilloscope can be calibrated with 
a known DC voltage. To make the calibration, connect 
the ground lead of the vertical input cable to the nega-
tive side of a 3 volt battery supply. Turn the hori-
zontal gain control fully counterclockwise. With the 
"hot" lead, make a momentary contact to the positive 
connection on the battery and observe the instantan-
eous spot deflection on the screen. Discharge the 
scope input capacitor by shorting out the leads and 
repeat the procedure, each time readjusting the scope 
vertical gain until the spot deflects 3 large divisions 
on the screen. Each division then represents 1 volt 
peak. The position of the vertical gain control should 
be marked for future reference. 

VIDEO IF ALIGNMENT 

1. Connect the negative lead of a 2 volt battery supply 
to terminal " E" ( Fig.36 ) and the positive lead to 
chassis. The bias supply should be made variable so 
that it can be varied from negative 3 volts to positive 
3 volts. Keep the supply leads short. 

Fig. 16 IF Alignment Guide. 

L 13-
4 2SmC TRAP' 

L 12-
, 7 7SMC TRAP 

L It-
7SMC TRAP* 

2. Connect the calibrated oscilloscope through a 
10,000 ohm isolation resistor between terminal "D" 

and chassis. The sweep generator input to the re-
ceiver should be adjusted for 3 volts peak to peak 
detector output. Do not exceed this output level 
during any of the adjustments. 

3. Feed the output from the sweep generator through 
the special termination unit shown in Fig. 15 to point 
"C" (Pin 1 of 6CB6, 3rd IF). Adjust the generator 
until a pattern similar to Fig. 17 is obtained. 

4. Set the Marker Generator to 45.75 Mc and alter-
nately adjust the top and bottom slugs of the 4th 
IF transformer for maximum gain with the 41.25 Mc 
and 45.75 Mc markers positioned as shown in fig. 17 

Fig. 17 4th IF Response. 

REMOVE TWO MOUNTING SCREWS 
AND LAY TUNER ON ITS SIDE. 
TUBES AND ADJUSTMENT SLUGS 
ARE THEN READILY ACCESSIBLE. 

•ON THOSE MODELS WHICH DO NOT 
HAVE 4125MC STAMPED ON THE 
CAN Li t AND LI 3 ARE REVERSED 

If the correct response curve cannot be obtained in 
this step, check the position of the two slugs to see 
that they are entering their respective coils from the 
opposite ends of the coil form. The position of the 
slugs near the center of the coils may change the 
coefficient of coupling, making correct alignment 
difficult if not impossible. 

5. Connect the sweep generator cable to terminal 
"A" (Mixer Grid). In this step it may be necessary 
to temporarily reduce the bias to zero or even to go 
to a slightly positive voltage in order to see the highly 
attenuated trap slots with the oscilloscope vertical gain 
near maximum. 

6. Adjust the 47.25 Mc, 41.25 Mc and 39.75 Mc traps 

for minimum marker amplitude (See Fig. 18 . It can 

Fig. 18  Exploded  View of Trap.  
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be seen that maximum oscilloscope gain has been used 
and as a result the top of the response curve has been 
"run off" the oscilloscope screen in order to see a 
"blow-up" of the trap slots. 

7. Readjust the bias to -2 volts and set the oscilloscope 
vertical gain to the calibrated position. Adjust the 
sweep generator for a 3 volt peak to peak output from 
the video detector. 

8. With the test equipment set up as in Step 7, alter-
nately adjust the 2nd IF, 3rd IF, 1st IF and the conver-

ter plate coil until an overall response curve similar to 

Fig19 is obtened. It will be found that the 2nd IF affects 

the low side (42.75 Mc) and the 3rd IF the high side 
of the response curve. If the proper response curve 
cannot be obtained by an alternate adjustment of the 
above trimmers, it may be necessary to retouch the 
4th IF transformer. 

Fig. 19 Overall IF Response. 

TURRET TUNER AND 

RF CHASSIS ALIGNMENT 
The RF chassis adjustments have been made at the 
factory and normally do not require readjustment in 

the field unless tampered with. If adjustment becomes 
necessary check the overall IF response and proceed 
as follows: 

1. Temporarily ground the turret AGC by connecting 
a jumper between the AGC bus (yellow lead) and 
chassis. 

2. Connect the calibrated oscilloscope to the feed 
through terminal "H" (Fig. 1 ) through a 10K isolation 
resistor. This terminal is the screen of the 6U8 
mixer. 

3. Use the S-15369 matching transformer (Fig. 15 ) 
and feed the output from the sweep generator to the 
antenna terminals of the receiver. 

4. Turn the channel selector to Channel 4 and adjust 
the sweep generator until a response curve somewhat 
similar to Fig. 20 is obtained. 

5. Study Fig. 1 and adjust the converter grid capacitor 
(C9), the RF plate capacitor (C7) and the RF grid 
capacitor (C3) until a response curve similar to Fig. 20 
is obtained. 

7 25mC 71 75mC 

Fig. 20 Channel 4 RF Response. 

6. Turn the channel selector to Channel 11 and adjust 
the sweep generator until a response somewhat similar 
to Fig. 21 is obtained. Adjust L5 and L6 to obtain 
symmetry. If the band pass is too great or too narrow 
also adjust L7. 

I 99 25mC 203.75mC 

Fig. 21 Channel 11 RF Response. 

7. Repeat steps 5 and 6 until the best overall symmetry 
is obtained. REMOVE AGC JUMPER. 

MASTER OSCILLATOR ALIGNMENT 

The master oscillator adjustment is to be made only 
if resonance cannot be obtained with the strip oscillator 
adjustment wrench with the fine tuning control in its 
center position, and after it has been determined that the 
channel strip itself is not at fault. 

If channels 2 through 6 can be made to resonate with 
the bull's-eye adjustment at the rear of the turret 
and the high channels do not resonate, a slight re-
adjustment of the oscillator inductance Lb O (See Fig. 1 ) 
may be necessary to affect resonance on the high 
channels. 

If the fine tuning capacitor is replaced, proper align-
ment of the fine tuning mechanism can be made as 
follows: 

1. Remove the turret from the chassis (See Page 13). 

2. Turn the tuning capacitor shaft until the allen head 
screw, as viewed through the U-shaped opening, is 
straight up. NOTE: On those models with a paint mark 

on the shaft see page 18. 

3. Insert an alien wrench through the opening and 
loosen the screw. Leave the allen wrench in, partially 
slide out the shaft and tape it to prevent the stop 

mechanism from falling out or being turned out of 

position. 

4. The tuning capacitor bracket can be removed 
by removing the four self-tapping screws which hold 
it in place. Unsolder the tuning capacitor lead replace 
capacitor and re-assemble bracket on the RF chassis. 
DO NOT TIGHTEN ALLEN HEAD SCREW. 

5. Use a sweep generator on Channel 4 or tune in a 
station on the lowest available channel and turn the 
turret shaft until resonance is obtained. This should 
be approximately 2-1/4 turns from either end of the 
fine tuning capacitor range. Turn the collar until the 
allen head screw is straight up as viewed through 
the opening and tighten screw. 

6. Check the fine tuning knob to see that it is in the 
center of its mechanical range. 

7. Insert the dial cord pulley over the turret shaft and 
tighten set screw. If the set screw is in a position 
where it is difficult to tighten, the fine tuning shaft 
can be held in place and the pulley can be made to 
slip the dial cord until the pulley is in a position where 

the set screw is readily accessible. 

8. It may be necessary to readjust the oscillator 
inductance L10 (See Fig. 1 ) for proper bull's-eye 

operation on the high channels (7-13). 

NOTE: On some models, the mechanism described 
above has been replaced by a tuning capacitor which has 
a built-in stop. Proper mechanical alignm ent is 
indicated when the paint mark, as viewed through the 
U-shaped opening in the turret, is straight up when the 
fine tuning knob is in the position as shown in Figure 2 
If adjustment becomes necessary, proceed as follows: 

1. Loosen (do not remove) the hex head set screw in the 

turret dial cord pulley assembly. 

2. Slide the pulley towards the front of the chassis until 

it clears the fine tuning capacitor shaft. 

3. Turn the fine tuning capacitor shaft fully counter-
clockwise then rotate 1/2 turn clockwise. At this 
point the paint mark on the shaft should be straight up 
as viewed through the U shaped opening. 

4. See that the fine tuning knob is in the position shown 
in Figure z , replace the drive pulley on the tuning 
capacitor shaft and tighten locknut. 

SOUND ALIGNMENT 

Proper alignment of the 4.5 Mc intercarrier sound 
channel can only be obtained if the signal to the re-

ceiver antenna terminals is reduced to a level below 
the limiting point of the 6BN6 Gated Beam Detector. 
This level can be easily identified by the " hiss" which 
then accompanies the sound. 

Various methods may be used to reduce the signal 
level, however, it is recommended that a step atten-

uator similar to the S-17203 unit be used for most 
satisfactory results. To prevent leakage, certain 
precautions must be taken when connections are made. 
Use as short a lead as possible between the atten-
uator and receiver antenna terminals and approxi-
mately 6 feet of 300 ohm shielded line between the 
antenna transmission line and the attenuator. The 
shield from the transmission line should be connected 
to the attenuator and the attenuator itself grounded 

to the TV chassis under test. 

After the connections have been made, proceed as 

follows: 

1. Tune in a tone modulated TV signal and adjust the 
step attenuator until the signal is reduced to a level 
where " hiss" is heard with the sound. 

2. Adjust the sound take-off coil L19 (top and bottom 

slugs), intercarrier coil L22, quadrature coil L23 
and buzz control R39 for the cleanest sound and 
minimum buzz. It must be remembered that any of 
these adjustments may cause the " hiss" to disappear 

and further reduction of the signal will be necessary 
so that the " hiss" does not disappear during alignment. 

If intercarrier buzz is in evidence, after all normal 
sound adjustments have been made,. the cause may be 

attributed to one or more of the following: 

1. Improper adjustment of the AGC delay control. 

2. Defective 6AU6 sound limiter. 

3. Extremely high signal levels which require atten-

uation in the antenna circuit. 

4. Transmitter over modulation. 

ADJUSTMENT OF THE S19670 
CONTINUOUS TUNER 

The Zenith continuous tuner has been aligned at the 
factory with precision test equipment. Adjustments 
should not be attempted in the field unless adequate 
test equipment is available. Any attempt to peak one 
particular channel will cause serious degradation of 
the other channels. 

In aligning the UHF continuous tuner, it may be difficult 
to obtain a UHF marker generator for alignment. If a 
marker generator is unavailable, it is possible to 

use a TV signal or another receiver, equipped with a 
S-19670 tuner, which is known to be calibrated, as a 
marker. If the latter method is used, all that is 
necessary is to loosely couple the two tuners (operate 
them close together) to inject a marker. The oscillator 

in the UHF tuner operates fundamental plus the IF 
frequency, i.e., when the tuner is tuned to channel 14, 
its oscillator frequency is 517 MC. When the tuner is 
on channel 83, its oscillator operates on 931 MC. 
Therefore, a marker source from 517 to 931 MC for 

all channels above 22 is available. In practical use, 
the dial of the signal source tuner is set to channel 14 
when an oscillator frequency for channel 22 is needed, 
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i.e., subtract 8 channels for the oscillator frequency 
required. To obtain a channel 83 marker, set the source 
receiver to channel 75. 

If alignment becomes necessary, the 6BK7A and 6AU6 
40 MC IF stages are to be aligned first before the UHF 
RF alignment is attempted. The complete IF -RF 
alignment is as follows: 

1. Switch the receiver to the UHF position. (The UHF 
tuning knob is also used to actuate the UHF-VHF change-
over switch. When the knob is pushed in, the receiver 
is in VHF position and when pulled out to the stop, in 
the UHF position). 

2. Set up the test equipment as outlined under Video IF 
alignment on page 15. 

3. Connect the signal generator to test point " X" (See 
Figure 25 ) and adjust L9 to obtain a response curve 
similar to the overall response as in Figure 19 Use 
only enough signal to obtain 3 volts peak detector output. 

4. Through the matching network as shown in Figure 
22 couple the tuner to the sweep generator. The 

/COAXIAL CONNECT 

20/t 

120 xL 

ANTENNA TERINNALS 
CONTINUOUS TUNER 

Fig. 22 Matching Network Required for UHF alignment. 

matching network can be made by using a coaxial 
connector (without cable) and the necessary resistors. 
The 300 Ohm miniature line, which is part of the tuner 
assembly, is long enough (when the UHF antenna 
terminal strip is removed from chassis) for connecting 
directly to the terminating network when the network is 
plugged directly into the sweep generator. 

5. Set the UHF tuning knob to channel 54. When this is 
done, the rocker arm on the tuner should be in the 
horizontal position. If the rocker arm is not horizontal 
loosen the set screw (See Figure 24) and adjust tuner 
shaft so that arm is horizontal with the indicator on 
channel 54. 

6. Do not adjust the oscillator unless it is known that it 
is off calibration by more than 3 channels as checked 
by receiving a UHF station or by use of a UHF marker 
generator. 

7. Adjust sweep generator to obtain a band pass 
response on channel 54 and set C3 so that the marker 
(osc.) falls at the 50% point on the response curve 
(See Figure 23). When adjusting the oscillator, the 
image (weaker response) and the fundamental will 
appear. The response towards the counter-clockwise 

position of C3 in the proper response. 

8. Adjust C2 (mixer), Cl (ant.) and C8 (IF) for maxi-
mum amplitude of the response curve using just enough 

VIDEO 
CARRIER 

Fig. 23 UHF Response Curve. 

signal to obtain 3 volt detector output. Adjustment 
C8 is very broad, however, it has an important bearing 
on noise figure. 

9. Turn the UHF tuning indicator to channel 14 (or 22 
if markers are not available). Adjust sweep to obtain 
response as in step 8 and check calibration. If the 
oscillator is off more than 3 channels, use a pair of 
slip joint pliers and adjust the oscillator travel adjust-
ment to scale. CAUTION when adjusting the travel 
adjustments, it is possible to move the rocker arm  
out of its bearing and get an incorrect setting. Check 
to see that the rocker arm remains seated at all times. 
After the oscillator is adjusted, set the mixer and 
antenna travel adjustments for maximum response. 

10. Turn the UHF tuning indicator to channel 83 and 
check for calibration as on 54 and 14. Set C13 to scale 
and adjust C11 and C12 for maximum response. 

11. Check calibration on channels 14, 54 and 83. It may 
be necessary to repeat steps 7, 8, 9 and 10 to obtain 
best overall performance. 

SPECIAL TEST EQUIPMENT FOR TV 

11-118 

68-13 

68-14 

68-19 

68-20 

68-21 

95-1234 

9ft. AC Test Cord 

Alignment Tool 

Tuning Wand 

Nylon Alignment Wrench 

Nylon Alignment Wrench 

Nylon Alignment Wrench 

250 Watt Isolation Transformer 

TURRET TUNER 
SHAFT 

CONTINUOUS 
TUNER TUNING 

SHAFT 

ROCKER ARM 

UHF-VHF ANTENNA 
CHANGEOVER 

SWITCH 

MOUNTING 
SCREWS 

UHF TUNING 
MECHANISM 
SET SCREW 

TURRET TUNER 
POWER CONNECTOR 
DO NOT REVERSE 

CONTINS TUNER 
CONNECTOR 

Fig. 24 "U" Models with S-19670 Continuous Tuner Installed. 

POSITIONING ADJUSTMENTS 

SET TO 710MC WITH ROCKER 

ARM IN HORIZONTAL POSITION 

056-162 

54-337 

ebi 
• 
r 

94-806 

TRAVEL ADJUSTMENT 

CAMS SET AT 470 MC 
68K/A 

RAJA 

OSCILLATOR 

6AU6 

IF 

L9 

ANTENNA TERMINALS 

Fig. 25 Top View S-19870 Tuner. 

6C-935 

CI3 OSC 

TO UHF ANTENNA 
TERMINAL. 

STRIP 

0 CABINET 
BACK 

TO TURRET 
TUNER 

0 UHF ANTENNA 
TERMINAL 

STRIP 

ANTENNA 884MC 884 mC 
--964 C12 MIXER 884MC 

Fig. 26 Side View S-19670 Tuner. 6
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ST 

TO UHF 
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WATER SEAL 

(SEE TEXT) 

UHF VHF 

OUTPUT 

TO A VHF ANTENNA 
(IF TWO VHF ANTENNAS ARE 

TO BE CONNECTED HERE, THEY 
MUST FIRST BE ISOLATED 
AND MATCHED TO A SINGLE 
300 OHM LINE WITH A VHF 
DIFLEXER WHICH IS AVAIL-

ABLE THROUGH SOME 
ANTENNA MANUFACTURERS) 

lib: TO RECEIVER 
NTENNA TERMINALS 

Fig. 31 S-19674 Zenith Diplexer 

The Zenith Diplexer is a high quality matching unit 
which makes it possible to use a single, low- loss 
tubular transmission line, part number 91-1514, for 
a combination UHF-VHF antenna system. (Certain 
tubular lines do not have double wall construction 
and cannot be sealed in the manner outlined below.) 

The finest low- loss materials are employed in the 
Zenith Diplexer. Plexiglass insulation is used at the 
UHF connection points to prevent moisture absorption. 
The capacitors in the filter portions of the Diplexer 
are of the highest quality ceramics and the inductances 
are especially treated for humidity. 

The Diplexer has three pairs of terminals. 

a. The pair marked "VHF" are to be connected to 
the VHF antenna. 

b. The middle pair marked "Output" are to be con-
nected to the transmission line leading to the TV 
receiver. 

c. The pair marked " UHF" are for the UHF antenna 
connection. 

INSTALLATION PROCEDURE 

Transmission lines for UHF frequencies must be of 
the low- loss tubular type. The flat ribbon line such 
as is used on VHF seriously attenuates the UHF signals 
when wet or contaminated by foreign material, such 
as soot, etc. 

When installing a Diplexer, it is of utmost importance 
to seal the 300 ohm tubular line to prevent water from 
entering the hollow interior of the tube. In order to do 
this, the tube must not be cut or punctured for its 
entire length from the UHF antenna to the TV receiver. 
It is necessary, however, to pull the wires out to make 
the Diplexer connections as illustrated. To do this 
without puncturing the tube, proceed as follows: 

1. Approximately 6 feet (length determined by distance 
between Diplexer and UHF antenna terminals) from 
one end of the tubular line, slice off one inch of ridge 
on both sides until the wires are exposed. Use extreme 
care not to cut any of the strands when slicing off 
the ridge. The knife should not be too sharp. 

2. Insert a pointéd tool and pull up the center of each 
wire and cut it in half. 

3. Pull out the four ends and solder to the connecting 
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terminals as shown in the illustration. When the 
wires are pulled out in this manner, the inner wall is 
not punctured and the cable remains water tight. 

4. Affix the two plastic clamps to secure the line. 

5. Mount the Diplexer on the mast FACE DOWN to 
prevent rain or snow from collecting on the plexiglass 
insulator. 

6. Cut off excess tubular line and prepare the line for 
making connections to the UHF antenna. To do this, 
refer to step 1 and peel off approximately two inches of 
wire from each side, at the end of the cable. Cut off 
the tube so that it extends one inch. With a pair of 
long nose pliers, grasp the tube and flatten it. While 

"BUILT-IN" VH.F.-U.H.F. 
ANTENNA 

"Au 
CABINET BACK 
TERMINAL STRIP 

holding the line flat, run a hot iron over the end until 
the tube is permanently sealed. Connect the leads to 
the terminals of the UHF antenna. 

7. Run a piece of flat 300 ohm line from the VHF 
terminals on the Diplexer to the VHF antenna. Secure 
connections. 

8. When running the line from the Diplexer to the 
receiver, use stand-off insulators and use extreme 
care to keep the line as far from metal pipes, gutters, 
etc. as is practical. Outside, at the point of entrance 
to the house, cut off the tubular line and splice on a flat 
piece of 300 ohm line from this point to receiver. Leave 
the tubular line open and facing downward so that any 
water which results from condensation can run out. 

ANTENNA CHANGEOVER 
SWITCH (MOUNTED ON 
U.H.F. TUNER) 

GREEN 
LEADS 

RED 
LEADS 

.. 

VHF. ANTENNA 
TERMINALS 

U.H.F. ANTENNA 
TERMINALS 

ON CHASSIS BASE 

UHF- VHF Antenna Connections. 

ANTENNA CONNECTIONS 

On TV receivers incorporating the UHF continuous 
tuner there are three pairs of terminals at the rear, 
labeled A, B and C which enable the receiver to operate 
with any one of the following antenna combinations: 

1. USE OF THE BUILT-IN ANTENNA FOR VHF AND 
UHF 

See illustration for connections. The receiver is 
shipped from the factory connected inr this manner. 

2. USE OF A COMBINED VHF AND UHF ANTENNA 
SYSTEM WITH A ZENITH DIPLEXER AND A SINGLE 
TRANSMISSION LINE 

Disconnect the built-in antenna from terminals "A" 
and connect the combined UHF-VHF antenna trans-
mission line at this point. If you are near the station, 
it may be found that an existing VHF antenna works 
satisfactorily on UHF and should be connected in this 
same manner. 

3. USING THE BUILT IN ANTENNA FOR VHF IN 
CONJUNCTION WITH EXTERNAL UHF ANTENNA 

Connections are made as in illustration. Disconnect 
the green leads and connect the UHF antenna to terminal 
"CI% 

4. USE OF THE BUILT-IN ANTENNA FOR VHF IN 
CONJUNCTION WITH AN EXTERNAL VHF ANTENNA 

See illustration. Disconnect red leads and connect 
VHF antenna to termihals " B" 

5. USE OF SEPARATE EXTERNAL ANTENNAS FOR 
VHF AND UHF 

Disconnect both the red and green leads and connect 
the external VHF antenna to terminals " B" and the 
external UHF antenna to terminals " C". This type 

of connection is recommended in fringe areas since 
the UHF- VHF changeover switch (which introduces 
a slight loss on some channels) is by-passed. 
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Fig. 32 Signal Path Chart 19L Series Receivers. 
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Fig. 35 Power Supply and Picture Tube Mounting 221,20 Chassis. 

VHF-UHF FREQUENCY ALLOCATIONS 

Chan. Frequency 
No. Band (Mc) 

2 54-60 
3 60-66 
4 66-72 
5 76-82 
6 82-88 
7 174-180 
8 180-186 
9 186-192 
10 192-198 
11 198-204 
12 204-210 
13 210-216 
14 470-476 
15 476-482 
16 482-488 
17 488-494 
18 494-500 
19 500-506 
20 506-512 
21 512-518 
22 518-524 
23 524-530 
24 530-536 
25 536-542 
26 542-548 
27 548-554 
28 554-560 
29 560-566 
30 566-572 
31 572-578 
32 578-584 
33 584-590 
34 590-596 
35 596-602 
36 602-608 
37 608-614 
38 614-620 
39 620-626 
40 626-632 
41 632-638 
42 638-644 

Video Audio Chan. 
Carrier Carrier No. 

55.25 59.75 43 
61.25 65.75 44 
67.25 71.75 45 
77.25 81.75 46 
83.25 87.75 47 
175.25 179.75 48 
181.25 185.75 49 
187.25 191.75 50 
193.25 197.75 51 
199.25 203.75 52 
205.25 209.75 53 
211.25 215.75 54 
471.25 475.75 55 
477.25 481.75 56 
483.25 487.75 57 
489.25 493.75 58 
495.25 499.75 59 
501.25 505.75 60 
507.25 511.75 61 
513.25 517.75 62 
519.25 523.75 63 
525.25 529.75 64 
531.25 535.75 65 
537.25 541.75 66 
543.25 547.75 67 
549.25 553.75 68 
555.25 559.75 69 
561.25 565.75 70 
567.25 571.75 71 
573.25 577.75 72 
579.25 583.75 73 
585.25 589.75 74 
591.25 595.75 75 
597.25 601.75 76 
603.25 607.75 77 
609.25 613.75 78 
615.25 619.75 79 
621.25 625.75 80 
627.25 631.75 81 
633.25 637.75 82 
639.25 643.75 83 

Frequency Video Audio 
Band (Mc) Carrier Carrier 

644-650 
650-656 
656-662 
662-668 
668-674 
674-680 
680-686 
686-692 
692-698 
698-704 
704-710 
710-716 
716-722 
722-728 
728-734 
734-740 
740-746 
746-752 
752-758 
758-764 
764-770 
770-776 
776-782 
782-788 
788-794 
794-800 
800-806 
806-812 
812-818 
818-824 
824-830 
830-836 
836-842 
842-848 
848-854 
854-860 
860-866 
866-872 
872-878 
878-884 
884-890 

645.25 649.75 
651.25 655.75 
657.25 661.75 
663.25 667.75 
669.25 673.75 
675.25 679.75 
681.25 685.75 
687.25 691.75 
693.25 697.75 
699.25 703.75 
705.25 709.75 
711.25 715.75 
717.25 721.75 
723.25 727.75 
729.25 733.25 
735.25 739.75 
741.25 745.75 
747.25 751.75 
753.25 757.75 
759.25 763.75 
765.25 769.75 
771.25 775.75 
777.25 781.75 
783.25 787.75 
789.25 793.75 
795.25 799.75 
801.25 805.75 
807.25 811.75 
813.25 817.75 
819.25 823.75 
825.25 829.75 
831.25 835.75 
837.25 841.75 
843.25 847.75 
849.25 853.75 
855.25 859.75 
861.25 865.75 
867.25 871.75 
873.25 877.75 
879.25 883.75 
885.25 889.75 
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RADIO Ch. 8L20 Ch. 19L27 

/2 TURN OF STRING 
ON LARGE PULLEY 

F-1/2 TURN OF STRING 
/ AROUND SMALL PULLEY 

1
-1 1/2 TURN OF STRING 
ON THIS PULLEY 

2 1/2 TURNS OF STRING 
AROUND SMALL PULLEY 

SHAFT SHOWN IN FULL 
COUNTER CLOCKWISE ROTATION 

DIAL CORD DRIVE  
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RADIO CH. 8L20 

The 8L20 chassis incorporates a superheterodyne circuit with two 

stages of IF, on the FM Band, and on stage on the AM Band. There 

is one stage of RF amplification on all Bands. 

When adjustments are made on the 8L20 chassis, a line isolation 

transformer ( 1 10 V input to 110 V output) is recommended in order to 

avoid a 'hot" chassis. If an isolation transformer is not available, 

check the AC voltage between chassis and bench ground and if there 

is any indication of voltage, reverse the plug before handling the set. 

FM RF Alignment: The tunning slugs are attached to threaded 

shafts and the slugs are varied in the field of the coils by turning 

the shafts clockwise or counter-clockwise. After adjustment the 

shafts must be secured with a drop of speaker cement. 

AM and FM IF Alignment: The AM and FM IF transformers in this 

receiver are of the new permeability tuned type. The advantage of 

an IF transformer of this type is its extreme stability under various 

humidity and temperature conditions. The upper coil is the secondary 

and the lower the primary. When adjusting these IF transformers 

the tuning wrench 68-19 can be inserted into the top slug, rotated 
until maximum output is obtained and then dropped down to the lower 

slug and the same operation repeated. The tuning wrench is so 

designed that turning one slug does not affect the adjustment of the 

other. 

FM IF Alignment: Because of the wide band pass, it is desirable 

to use a FM signal generator and a cathode ray oscilloscope when 

aligning the FM IF channel. 
If visual alignment equipment is unavailable, rea-

sonably accurate alignment can be made by following the procedure 

outlined below. 

FM Discriminator Alignment: When the secondary of the discrim-
inator is aligned (operation 5) use sufficient signal input to get a 

good positive and negative indication before setting the slug for zero 

reading. A center zero indicating meter is recommended for this 

adjustment, but is not absolutely necessary. Reversing the leads 

of a non-zero center meter, or observing closely when the meter 

starts to go to the left (negative) of zero will give the same results. 

ALIGNMENT PROCEDURE 

Operation 

Connect 

Oscillator To 

Dummy 

Antenna 

Input Signal 
Frequency Band Set Dial To Adj. Trimmers Purpose 

1 Pin 2 1 2AT7 Converter .05 Mfd. 455 Kc. 

Modulated 
BC 

BC 1 
. 

600 Kc. 

1600 Kc. 

Lb, 11, 13, 

16 & 17 
-1- 

C2F 

Align I.F. channel for maximum 

output. _ 

2 — 2 turns loosely cpld. 

to wavemagnet 

1600 Kc. 

Modulated i_Set oscillator to dial scale. 

3 2 turns loosely cpld. 

to wavemagnet 

140 0 

Modulated 
1 

BC 1400 Kc. C2D, C2B Align detector and antenna stage. 

4 (a) 
 Limiter.  

Pin 1 (grid) on 12AU6 

 Limiter.  .05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 

100 

L18 coil slug Align primary of discriminator 

Primary discr. for maximum reading.  

5 (b) Pin 1 (grid) on 12AU6 

limiter .05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 

100 

L19 coil slug Adjust secondary of discrirninat-

sec. of discr. or for zero reading 

6 (c) Pin 1 (grid) on 12BA6 

2nd I.F. .05 Mfd. 

10.7 Mc. 

Unrnodulcrted 
FM 
100 

L14 and L15 Pri. Align 3rd. IF transformer for 

& Sec. of 3rd IF trans. maximum reading. 

7 (c) Pin 1 (grid) on 12BA6 

1st IF. .05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 

100 

Adjust LI2 for Align 2nd IF transformer for 

maximum reading. maximum reading. 

8 (c) Pin 2 (grid) on 12AT7 

converter tube socket. .05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 
lef0 

L8 and L9 Prim and Align let IF transformer far 
Sec. of let IF transformer i maximum reading. 

9 (c) Antenna Poet FM (Re- 

move line ant.) 

270 ohms 98 Mc. 
Unmodulated 

FM 

100 98 Mc. 

i 
I 

L6 Osc. Coil Slug. , Set Oscillator to dial scale. 
, 

10 (c) (d) Antenna Post FM (Re- 

move line (Mt.) 270 ohms 

98 Mc. 
Unmodulated 

FM 

100 98 Mc. 

Align det. stage to maximum 

L4 Del. Coil Slug reading. 

DISC IF TRANS 
LIN PSI 
LID SEC 

1.1/ TRANSFORMER CORE 
ADJUSTElaNTS ARE 
ARRANGED AS roi.Lows: 
(NEXCEPT13) 

PRIMARY-ADJ NOTION 
SECONDARY ADJ TOP 

ON-OFF SWITCH 
'--TONE VOLUME CONTROL 

CONTROL 

IMPORTANT 

Alignment of this chassis will in most cases be unnecessary 

unless an IF or RF transformer ir replaced or the adjustments 

have been tampered with. 
Correct alignment can only be made if the following procedure 

is followed: 
A vacuum tube voltmeter with an isolation resistor of 2,0 0 0,0 00 

ohms in series with the hot lead will serve for FM adjustments. 

This lead should be shielded. 
An AC output meter connected across the primary or secondary 

of the output transformer will be satisfactory for all AM adjust-

ments. 

The signal generator output should be kept just high enough to 

get an indication on the meter. 

(a) Vacuum Tube Voltmeter Lug 7 on discriminator transformer 

to chassis (half discriminator load). 
(b) Vacuum Tube Voltmeter Lug 5 on discriminator transformer 

to chassis (full discriminator load). 

(c) Vacuum Tube Voltmeter from Limiter Grid to Chassis. 
(d) Loosen Slugs by applying a hot, iron to the cement. 
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RADIO Ch. 8L20 Ch. 191,27 

PARTS LIST 
PART 

NO. 

DIAG. 

NO. 

DESCRIPTION 

CHASSIS 8L20 

'12-1794 Candolm Mtg. Bracket 
20-337 R. F. Choke Coil ( 4 used) 

22-3 C15,27,41 . 01 Mfd. Ceramic 

22-4 C31 .004 Mfd. Ceramic 

22-5 C4,7,21 110 Mmfd. Ceramic 

22-669 C36 .01 Mfd. 

22-829 C1,30 .05 Mfd. 

22-854 C32 .0005 Mfd. 

22-1220 C19,23 .002 Mfd. 
22-1367 C'12 50 Mmfd. Ceramic 

22-1379 C16 .02 Mfd. Ceramic 
22-1506 C8,1 1 22 Mmfd. Ceramic 

22-1507 C24 25 Mmfd. Ceramic 

22-1676 C2,9,13,14 . 001 Mfd. Ceramic 

22-1717 C26 .6101 Mfd. 

22-1762 C10 I Mmfd. Ceramic 

22-1775 C39 .047 Mid. Molded 

22-2105 C35A,35B Electrolytic 80/250V 40/250V 
22-2140 C5,6 15 Mmfd. Ceramic 

22-2154 C34 Electrolytic 10/250V 
22-2276 C37,38 Dual Ceramic . 01 Mfd.-.01 Mfd. 

22-2400 C2A,E,C,D, 
E,F Three Section Variable 

44-25 Phono Jack 
54-139 3/8-32 z 9/16 Palnut ( 1 Mt. ea. 63-

213r, 63-2132 

54-271 6-32 x Palnut (8 Mt. Transf.) 
54-292 Speed Nut (Part of S-171 65) 

58-128 Two Prong Plug ( A.C. Interlock) 

63-1576 R38 8200 Ohm 1 W Ins. 10% 

63-1726 R20 39 Ohm 1/2 W Ins. 10% 

63-1736 R16 68 Ohm 1/2 W Ins. 10% 

53-1744 R20 100 Ohm 1/2 W Ins. 20% 

63-1758 R10,14,19 220 Ohm 1/2 W Ins. 20% (5 used) 
63-1772 R9 470 Ohm 1/2 W Ins. 20% 
63-1782 R35 820 Ohm 1/2 W Ins. '10% 

63-1786 R11 1 K Ohm 1/2 W Ins. 20% 

63-1793 R39 1500 Ohm 1/2 W Ins. 20% 

63-1806 R41 3300 Ohm 1/2 W Ins. 10% 

63-1827 R8 10 K Ohm 1/2 W Ins. 10% 

63-1828 R37 10 K Ohm 1/2 W Ins. 20% 

63-1834 R43 15 K Ohm 1/2 W Ins. 10% 

63-1845 R27 27 K Ohm 1/2 W Ins. 10% 

63-1856 R22 47 K Ohm 1/2 W Ins. 20% 

63-1869 R30 199K Ohm 1/2 W Ins. 10% 
63-1870 R21,26 100K Ohm 1/2 W Ins. 20% ( 2 used) 

63-1876 R28,29 150K Ohm 1/2 W Ins. 10% 
63-1898 R32,36,44 470K Ohm 1/2 W Ins. 20% (3 used) 

63-1904 680K Ohm 1/2 W Ins. 10% 

63-1912 R1,23 1 Meg Ohm 1/4 Ill Ins. 20% ( 2 used) 

63-1926 R3,13 2.2Meg Ohm 1/2 W Ins 20% 

63-1933 R18 3.3Meq Ohm 1/2 W Irfs 20% 

63-1940 R31 4.7Meg Ohm 1/2 W Ins 20% 

63-1947 R6,7 6.8Meg Ohm IA W Ins 20% ( 2 used) 

63-1961 R24 15Meg Ohm 1/2 W Ins 20% 

63-1981 R42 120 Ohm 1 W Ins. 10% 

63-2068 R40A,40B 2 Section Candohn 

63-2091 R25 820 Ohm 1/2 W Ins. 20% 
63-2131 R33 Volume Control & Switch 

63-2132 R34 Tone Control 

63-2428 R45 82 Ohm 2 WWW Ins. 10% 

73-131 6-32 X 3/8 Slab Hd. Set Screw 

PRICE 

500V ( 16 used) 

500V 

500V ( 3 used) 

600V 
200V (2 used) 

600V 

600V (2 used) 

500V 

400V 
500V (2 used) 

50tiV 
500V (4 used) 

200V 

500V 

400V 

500V ( 2 used) 

500V 

.30 

.20 

.26 

.26 

.26 

.20 

.20 

.20 

.20 

.33 

.20 

.33 

.33 

.40 

.20 

.20 

.26 
3.00 

.20 

1.25 

.50 

4.10 

.20 

.01 

.01 

.01 

.15 

.24 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.2'1 

.21 

.21 

.24 

1.00 

.21 

1.81 

1.20 

.33 

.03 

78-351 

78-755 

78-850 

78-869 

78-870 
78-871 

78-895 

80-69 
80-747 

80-780 
80-781 

80-865 

80-868 

83-1882 

85-505 

85-534 

93-2 

93-432 

93-544 
93-1039 

93-1061 

94-598 

94-732 

S2 

SI 

95-110 2 T5 

95-1150 T4 

95-1153 T6 

95-1188 T8 
95-1201' TI 

95-1248 T2 

95-1251 T3 

95-1272 T7 
112-80 2 

113-8 

113-15 

113-33 

113-43 

114-262 

114-292 

114-297 

125-62 
125-85 

126-618 

136-25 Fl 

149-12 2 

149-95 

188-30 
188-150 

S-13997 

S-15691 L6 

S-15743 L4 

S-16344 L5 

S-16345 L7 

S- I6408 L3 

S-16838 

S-1714-9 
S-17155 

S-17157 

S-17158 

S-17159 

S-17165 

S-17819 

S-17821 

Socket, Two Contact 

Socket, 0-tal Tube ( 2 used) 

Socket, Min Tube 9 Contact 
Socket, Min Tube 

Socket, Min Tube ( 2 used) 

Socket, Min Tube (2 used) 

Dial Light Socket & Wire 
Dial Cord Spring 

Dial Cord Spring 

Iron Core Tension Spring 
Turner Arm Tension Spring 

Ground Spring 
Ground Spring 

Insulation Strip ( Part of S-17821) 
S.P.D.T. Switch 

Band Switch 

Brass Washer ( 1 Mt. 22-2154) .01 

Steel Washer ( 2 Mt. S-17149) 

Bakelite Washer (/ Mt. S-17149) 
Gang Mtg. Cup Washer (2 used) .01 

Insulating Shoulder Washer (3 Mt. S-171491 .02 

R.F. Plate Mtg. Bushing (3 used) .0'1 

Pointer Pulley Bushing (Part of S- 17I65, Mt. with 
54-292) .30 
2nd IF Transformer 1.60 

2nd IF Transformer 2.25 
Discriminator Transformer 2.25 

Auto Transformer 4.30 
1st IF Transformer ( FM) 1.50 

let IF' Transformer ( BC) 1.60 

2nd IF Transformer 1.65 

Speaker Output Transformer 2.00 

4-24 X 5/8 Rd. Hd. Self Tap Screw ( 1 Mt. 80-780) . 03 

6-32 X 1/4 Hex Hd. Mach. Screw ( 2 Mt. 85-534) . 02 
6-32 X 5/16 Hex Hd. Mach. Screw ( 2 Mt. 22-2400) . 02 

4-40 X Y4 Hex Hd. Mach. Screw ( 2 Mt. 85-505) . 02 
6-32 X 5/16 Hex Hd. Self Tap Screw 
(1 Mt. S-17149) .03 

8-82 X 7/16 Hex Hd. Self Tap Screw 
(2 Mt. S-17149) .02 

8-32 X 5/8 Hex Hd. Self Tap Screw (3 used) . 01 

6-32 X 1/4 Hex Hd. Self Tap Screw ( 2 Mt. S- 17165) . 01 

Rubber Grommet (3 used) .02 

Rubber Grommet ( 1 Mt. Ea. S-15691, S-15743) . 05 
Min Tube Shield .02 

Fuse % Amp. .30 

Turner Arm .20 
Iron Core & Spring ( 2 used) .30 

Retaining Ring (For S-17155) .02 
Retaining Ring (For S-17157) .02 

Filament Choke Coil .40 

FM Oscillator Coil .40 

FM Detector Coil .65 
B' cast Detector Coil .60 

B' cast Oscillator Coil .60 

Antenna Choke Coil .25 

Speaker Cable & Eyelet .35 

Dial Scale & Bracket 1.50 

Tuning Shaft & Pulley .35 

Point« & Pulley .55 
Dial Cord & Eyelet - Long .07 

Dial Cord & Eyelet - Short .06 

Bracket & Pulley Bushing .35 
Wire & Clip (For Ant. Switch) 

Switch Arm & Insulator Strip .10 

Prices shown are suggested list prices and are subject to change without notice. 

.18 

.18 

.35 

.20 

.15 

.15 

.45 

.05 

.10 

.05 

.06 

.05 

.15 

.02 

.90 
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CHASSIS 19L25, 19L27, 21L21 
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CHASSIS 19L26, 19L28 

Fig. 36 Schematic Diagram 19L26 8.1 19L28 Chassis. 
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149-85 
166-65 
188-149 
212-13 SEI 
S-20612 L2 
S-20614 
S-20615 
S- 206I9 
S-20620 

A.C. 
PLUS 

2nd IF Transi. 
Output Transi. 

6-32 x 7/16 Hex Hd.Mach.Screw (2 Mt.Gang) 

6-32 x 7/16 Hex Hd.Mach.Screw ( I M1.Gang) 
6-32 x 1 3/8 Hex Hd.Mach.Screw ( I Mt.212-13) 
6-18 x 1 7/8 Hex Hd.Self Tap Screw ( 1 Mt. 63-3190) 
Rubber Grommet (3 Mt. Gang) 
Iron Core ( Part of S-20612) 
Rubber Bumper ( 1 used on Gang) 
Retaining Ring (for S- 206I5) 

Selenium Rectifier 100 MA 
Oscillator Coil 

Dial Cord & Eyelet 
Tuning Shaft & Pulley 
Terminal & Wire (Green) 
Terminal & Wire ( White) 

PHONO PICKUP 
CONNECTOR 

PHONO PLUS 

'EATS 

SPEAKER _V 
CONNECTORS/ 

ON OFF SWITCH El- RADIO PHONO 
SWITCH VOLUME CONTROL 

Tt IST LP TRAMS. 
L4 TOP SEC. 
LS BOTTOM PRI. 

T2 ENO 
TRANS. 

L4 TOP SEC. 
L5 110TTOM PRI. 

1.60 

. 02 

.01 
02 

.03 

.10 

.02 

.02 
1.80 

CIO ANTENNA 
TRIMMER 

CIO 011C1U,ATOR 
TRIMMER 

TUNING 

TUBE, TRIMMER LOCATION, DIAL CABLE DRAWING 

AND DETAILED VIEW OF I. F. TRANSFORMERS. 

SANS SHOWN MI FULL 
COUNTERCLOCKWISE POINTIOS 

DIAL CORD DRIVE 

The I.F. transformers incorporated in this reveiver are of 

the new permeability tuned type. The advantage of an I.F. 

transformer of this type is its extreme stability under var-
ious humidity and temperature conditions. The upper coil 

is the secondary and the lower the primary. When adjusting 

these I.F. transformers the tuning wrench 68-19 can be in-

serted into the top slug, rotated until maximum output is 

obtained and then dropped down to the lower slug and the 

same operation repeated. The tuning wrench is so designed 

that turning one slug does not affect the adjustment of the 

other. 

ALIGNMENT PROCEDURE 

OPERATION 

CONNECT 

OSCILLATOR TO 

DUMMY 

ANTENNA 

INPUT SIG. 

FREQUENCY 

SET 

DIAL AT TRIMMERS PURPOSE 

I Converter 

Grid 

.5 MId. 455 Kr. MO Mc. 
3, 4, 5, 6 

For IF. 

Aligaineat 

2 

Steele Tara 

Loosely 

Coupled te 

Wave Marie 

_...._ 

-- 1620 Kc. 1620 Mc. CID 
Set Oscillator 

te Dtal Scale. 

3 
-- 1400 Mc. 1400 Mc. 

C1B 
Aiii•••• 

Auipmest 
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13 
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PIS 
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6A114GT 
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VIO 
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AL C VERT 
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1.30 
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•00 1.111i FT 

G V. 

LI 
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a -4&e.2 1e 
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13 L3 

C5 C5 

»Ai 5710 
100 r-4, 100 
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R F GRID 
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900 
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6 

RI 
22K 

18, 

VI8 
68K7 
R.F. 

120+ 

z  OSCILLATOR FEED FOR 
UHF 

11F PLATE 
LS 

R7 
47K 
10% 

• 2 5-6 4 
11111F 

22wur VIA 
's 1/2 nine 

Ri 
47K Rfool• 
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1R3 
22041 00 

5111i 
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47 

133y 

2 
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FT GN V 
--• 

Rik 

C. 
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5% 

9 
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GRID 4 .10 

  2 1/2% 

244F 
C11 I 
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I/t 

.4104 1111T14 
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TO 04411012L 
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«COVER 111110 
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C11 
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Rj7 
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10% 

3 

CI 

400 

c.er 
G M V 

RS 
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10% 

C3I 

III 12 
ele.PS2blet. 

OSCILLATOR 

CIS 00 
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FT DENOTES FEED 
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CERAMIC CONDENSER 

CI 
400 
111111i 
FT 
G 11 V 

FT GI1V R9 

220 C 
400 4111F 
FT G 11 V 

• 

() CONTROL SOCKET 

REMOTE 

473 AMPS 

SWITCH ON 
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CONTROL 

HT YAC 
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1136 

01 

2 2 MEG 
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330 
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V7 
6AU6 
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001 

L22 
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r 
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"v L •-eirarl rosj 

OV 
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o3 
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2 X 01 

1139 
500 
SUZZ 
CONTROL 

33 

3• 
WNW 
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C311 

047 

1133 
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101. 

LZS 
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01 

C40 
SRO 
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TS 

711v • 11110Y 

MIA COL° S 
Magi▪ c/sego L...1 cis A° 

28ó1D le 110 Mi0 
400 V 

ANT 
• X 
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0110000 0-

L. 

4  
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o 
0 
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40011.:13"453 0C 
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12BA6 
IF. 
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(4 00 
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r 1155 4C 

; e à 

4) .2 L_ 1.5_  _ i. J 

455•C Tu 40) • 
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DET. AMP. 

47V 

CIO 

00 

43 

40.v OS WI.! 
'UT VII T 

7 

4000. 050*01  -0 

5005 
FOR. AMP. 

14.5 
1704 

4,0 > 

C.I1 41I3 
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114010 214040 
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POSITION. * 01 

nrrn7 

$1010100 
SOL, CONT./01, 

Pilo 44-0C«. 
4 5 NATTS •  

104 

R12 014 

10« 1500 

4410400 YVON 
G 

Po« 

/(02(5_ 
AU. VOLTAMS 10C4SIATOS MON C.001440N At TURN TO MOOTS 
,010•CATE0 4.1714 AN AC DC ON set,» TUOt 004,150 'II 
ALL 1.13.TAGIS 040 DC LOILLS• 00..04451 5•11.W1CD 
511 I•515104 t?0% 'OlLITANCE L.-US 01144Nelt snorer. 
ISO ',nu 70010 NON. ItétluCT1vE ELCCT11.14XTIG CONGIleStPS 
SON ft[PL‘CtenNT 

• 

CS 
05 

Cs' 
20 04, D 

T 3 

50c5 128E6 1206 125A6 
4414. CONS CICT14/2 I ten" 

C52 
56 
MMC 
10% 

Description 

v nit 
iklareT 

NOR1Z. 
CONTROL 

:art Diag. 
No. No. 

19-249 
22-3 C4,13 
22-4 C7,10 
22-5 C2 
22-6 Cl2 
22-826 C8 
22-829 C3.5.6 

• 22-1158 C11 
22-1783 C14 
22-2272 CI5A,B,C 
22-2512 CIA, B. C. D 
44-25 
52-188 
54-34 
54-139 
54-271 
58-209 
63-1747 R6 
63.1786 RhI 
63-1793 R14 
63-1817 R18 
63-1828 R12,13 
63-1842 RI 
63-1884. R5 
63-1898 R16 
63-1912 RIO 
63-1926 R3,7 
63-1933 R.2 
63-1961 R8 
63-1977 RI7 
63-2321 R20 
63-2359 R19 
63-2909 R9 
63-3190 R4 
78-275 
78-806 
78-807 
78-962 
80-402 
83-341 
83-1119 
83-1192 
83-1454 
83-2115 
85-539 SI 
93-125 
93-1020 
94-334 
94-812 
95-1101 TI 

Coil Mtg. Clip 
.01 Mid. Ceramic Disc 
.004 Mid. Ceramic Disc 
110 Mrnfd. Ceramic Disc 
470 Mmfd. Ceramic Disc 
.01 Mid. 
.05 Mfd. 
.05 Mid. 
.0047 Mid. 
Electrolytic 20/150V 40/150V 80/150V 
Two Section Gang 
Phono Jack 
Two Prong Receptacle & Cable 
Hex Nut ( 1 Mt. 212-13) 
Palnut (1 Mt. Ea. 63-2909, 85-539) 
Palnut ( 1 Mt. Ea. 95-1101, 95-1102) 
Two Prong Plug - AC 
120 Ohm 1/2 W Ins. 10% 
1 K Ohm 1/2 W Ins. 20% 
1500 Ohm 1/2 W Ins. 20% 
5600 Ohm 1/2 W Ins. 10% 
10 K Ohm 1/2 W Ins. 20% (Zused) 
22 R Ohm 1/2 W Ins. 20% 
220 K Ohm 1/2 W Ins. 20% 
470 K Ohm 1/2 W Ins. 20% (2used) 
1 Meg Ohm 1/2 W Ins. 20% 
2.2 MegOhm 1/2 W Ins. 20% (2 used) 
3.3 MegOhrn 1/2 W Ins. 20% 
15M eg Ohm 1/2 W Ins. 20% 
150 Ohm 1 W Ins. 10% 
1500 Ohm 2 W Ins. 10% 
22 Ohm I W Ins. 10% 
Volume Control & Switch 
220 Ohm 6 WWW Ins. 10% 
Socket. Electrolytic 
Socket. Min. 7 Pin Wafer 
Socket. Min. 7 Pin Wafer 
Socket, Min. 7 Pin Molded 
Dial Cord Tension Spring 
One Lug Term. Strip 
Phono Jack Ins. Strip 
One Lug Term. Strip 
Five Lug Term. Strip 
Rectifier Insulating Strip 
Phono-Radio Switch 
#6 Int. Lockwasher ( 1 Mt. Gang) 
Fibre Washer (2 Mt. 6 3-3190) 
Gang Mtg. Bushing (3 used) 
Coil Insert (Part of S- 206I2) 
1st IF Transi. 
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PRESENT NORMAL SETTING OF CONTROLS 6 CHANNEL SELEC-
TOR SET 10 2 UNLESS OTHERWISE SPECIFIED 

ALL CON..ENSER VALUES IN 111CROFARADS UNLESS OTHERWISE 
SPECIFIED 

ALL RCS, 20% TOLERANCE UNLESS OTHERS/1SC SPECIFIED 
AIL CONUENSER CAPACITO TOLERANCE ?. 20%UNLIESS OTHERWISE 

SPECIFIED 
AL sISTANCE MEASUREMENTS 5110011 WITH COILS DISCONNECTED 

fROR CIRCUIT 
COIL RES'S/MACES NOT GIVEN ARE UNDER ONE 07« 
CATHODE R•• TUBE ONU ANODE VOLTAGE TO NE MEASURED WITH 

ELECTROSTATIC OR 208 MIN OHM PER VOLT RICH VOLTAGE 
METER 

ARROWS ON POTENTIOMETERS INDICATE CLOCKWISE ROTATION 

ALIGNMENT 
-.CIRCLED ALPRAINE TS INDICATE ALIGNMENT AND 

TEST POINTS 
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Part 

No. 

11-85 

20-337 

22.3 

22-5 

22-365 

22-417 

22-455 

22-49 2 

22-829 

22-830 

22-1127 

211135 

22.1220 
22-1367 

22-1506 

22-1612 

22-1668 

22-1676 

22-1762 

22-1782 

2 2-1887 

22-1962 

22.2140 

22.2243 

22-2 276 

22-2400 

22-2493 

2 2-2494 
54-31 

54139 
54271 

54361 

63-1452 

63-157 1 

63.1716 

63-1723 

63-1737 

63- 17 44 

63-1758 

63-177 1 

63-1772 

63-1778 

63-1786 

63-1789 

63-1793 

63-1799 

63-1820 

63-1827 

6 3-1841 

63-1842 
63-1845 

6 3-1856 

63-1869 

6 3-1870 

6 3-1876 

6 3-1884 

63-1887 

63-1894 

63-1898 

6 3-19 12 

6 3-19 26 

6 3-1940 

63- 209 1 

6 3-2142 

83-2297 

6 3-2864 

6 3-289 1 

Ding. 

No. 

L3, 28, 30 

C15, 21, 49 

C3, 9, 26 

C32 
C40, 42 

C41 

C16 

Cl 

C39 

C36 

C18 

C23 

C14 

C7, 13 
C44A, 44B 

C27 

C6, 8, 11 

C12 

C46 

C29 

C30 
C4, 5 

C48A, 48B 

C45, 47 

C2A, B, C, D, 

E, F Three Section Variable 

C35 .3 Mid. Molded 

C43 .0005 Mfd. 

Hex Nut (4 Mt. 95-1253) 
Palkut ( 1 Mt. 63-289 1) 

Palnut (9 Mt. Transf.) 

Speed Nut ( 1 Mt. S-17258 

R40 270 Ohm 2 WWW Ins. 

R20 6800 Ohm 2 W Ins. 

R12 22 Ohm % W Ins. 

R2 33 Ohm 14W Ins. 

R17 68 Ohm 54 W Ins. 
R21 100 Ohm 14 W Ins. 

R4, 5 220 Ohm 14W Ins. 

R35 470 Ohm 14 W Ins. 

R7 470 Ohm % W Ins. 

R36 680 Ohm IA W Ins. 

R11, 13 1 K Ohm 54W Ins. 
R34 1200 Ohm IA W Ins. 

R19 1500 Ohm % V., Ins. 
R44 2200 Ohm 54 W Ins. 

R14 6800 Ohm ;4 vi 

R9, 46 10 K Ohm 54 W Ins. 

R15 22K Ohm 1,4W Ins. 

R24, 25 22K Ohm 14W Ins. 

R27 27 K Ohm % W 
R42 47 K Ohm 14w Ins. 

R29 100 K Ohm Si W Ins. 

R23 100 K Ohm 14 w Ins. 

R28, 30 150 K Ohm 1,4W Ins. 
R26 220K Ohm 54 W Ins. 

R39 270K Ohm 14 v./ Ins. 

R41, 43 390 K Ohm 14W Ins. 

R45, 49 470K Ohm 54 W Ins. 

R I 1 Meg Ohm % W Ins. 
R3, 6, 18 2.2Meg Ohm 54 W Ins. 

R31 4.7 Meg Ohm 14w Ins. 

R22 820 Ohm 14 WWW Ins. 

R47 130 Ohm 5W Zip 

R50 2700 Ohm 2 W Ins. 

R48A, 48B Candohm 

R37 Volume Control & Switch 

Description 

CHASSIS 10L20 

Line Cord & Plug 

R. F. Choke Coil (8 used) 

.01 Mid. Ceramic 

110 Mmfd. Ceramic 

100 Mmfd. Molded Mica 

.1 Mid. 

.01 Mid. Molded 

.002 Mid. 

.05 Mid. 

.02 Mid. 

.02 Mid. 

.005 Mid. 

.002 Mid. 

50 Mmfd. Ceramic 

22 Mmfd. Ceramic 

Electrolytic 40/450V 40/450V 

200 Mmfd. Ceramic 

.001 Mid. Ceramic 

1 Mrnfd. Ceramic 

.0047 Mid. Molded 

25 Mmfd. Ceramic 

750 Mmfd. Ceramic 

15 Mmfd. Ceramic 

Electrolytic 20/350v 40/450V 

Dual Ceramic .01 Mfd. - .0 I Mid. 500V 

Price 

.65 

.20 

500V ( 11 used) . 26 

500V (4 used) 

500V 

600V (2 used) 
1200V 

600V 

200V 

600V 

400V 

600V 

600V (2 used) 

500V 

500V (2 used) 

500V 

500V (4 used) 

500V 

600V 

500V 

500V 

500V (3 used) 

200V 

1600 V 

10% 

10% 

20% 

20% 

20% 

20% 

20% (3 used) 

10% 

20% 

10% 
20% (2 used) 

10% 

20% 
10% 

10% 

10% (2 used) 

10% 

20% (2 used) 

10% 

20% 
10% 
20% 

10% (2 used) 
20% ( 2 used) 

10% 
10% (2 used) 

20% (2 used) 

20% 

20% (4 used) 

20% 

20% 

10% 

10% 

.26 

.20 

.26 

.26 

.20 

.20 

.20 

.20 

.20 

.20 

.33 

.33 

3.50 

.25 

.40 

.20 

.26 

.26 

.20 
3.00 

.5o 

4.10 

.01 

.01 

.01 

.33 

.33 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.43 

78-os, 

78-755 
78-807 

78-8 50 

78-869 

78-870 

78-871 

78-897 

78-898 

80-69 

80-747 

80-780 

80-78 1 

80-865 

80-868 

83-1640 

8 5-50 5 S2 

85-531 SI 

93-2 

93-127 

93-1039 
94-598 

95-1150 T3, 5 

95-1153 T7 

95-120 1 TI 
95-1248 T2 

95-1249 T4 

95-1253 T8 

95-1254 T6 
9 5-1355 T9 

100-67 PL I, PL2 
112-80 2 

113-8 

113-15 

113-33 

11439 

114-43 

114-292 

114297 

114329 

25-62 

25-85 

26-618 

36-24 Fl 

148- 12 2 

149-95 

188-30 

188-150 

S- 1399i L7, 
S-15691 L8 

S-15743 L5 

S-16344 L6 

S-16345 L9 

S-16408 L4 
S- 17155 

S-17157 

S-17158 

S-17159 

S-17257 

S-17258 

S-17821 

S-20223 

Socket, su... 

Socket, Min. Tube 9 Con...-. 
Socket, Min. Tube 

Socket, Min. Tube ( 2 used) 
Socket, Min. Tube 

Socket, Two Contact 

Dial Light Socket & Wire 
Dial Cord Spring 

Dial Cord Spring 

Iron Core Tension Spring (3 used) 

Tuner Arm Tension Spring 
Ground Spring 

Ground Spring 

IF Transi. Support Strip ( 5 used) 

S. P. D. T. Switch 

Band Switch 

Brass Washer ( 1 Mt. 63-2869) 

No. 10 Int. Lockwasher (4 Mt. 95-1253) 
Gang Mtg. Cup Washer ( 2 used) 

R. F. Plate Mtg. Bushing 

2nd & 3rd IF Transformer (F. M.) 
Discriminator Transformer 

1st IF Transformer (F. M.) 
let IF Transformer (B. C.) 

2nd IF Transformer (B. C.) 
Power Transformer 

3rd IF Transformer ( B. C.) 

Speaker Output Transformer 

Dial Light Bulb ( 2 used) 

424 x 5/8 Rd. Hd: Self Tap Screw (Mt. 148-12Z 

6-32 x 1/4 Hex Hd. Mach. Screw ( 2 Mt. 85-531) 

6-32 x 5/16 Hex Hd. Mach Screw ( 2 Mt. 22-2400) 

440 x 1/4 Hex Hd. Mach. Screw (2 Mt. 85-505) 

8-32 x 1/4 Hex Hd. Self Tap Screw (4 Mt. S-17258) 

.15 

.10 

.35 

.05 

.10 

.05 

.06 

.05 

.15 

.03 

.90 

.01 

.01 

.01 

.01 

2.25 

2.25 

1.50 
1.60 

1.60 

12.50 
1.60 

.0 

.o 
3 

2 

.02 

.02 

.01 
10-32 x 3/8 Hex Wash Hd Mach. Screw (4 Mt. 95-1253).0 

6-32 x 5/8 Hex Hd. Self Tap Screw (3 used) .01 

6-32 z 1/4 Hex Hd. Self tap Screw (2 Mt. 95-1355) .01 

6-18 x 3/8 Hex Holy Self Tap Screw ( 1 Mt. S-17258) 

Rubber Grommet (3 used) .02 

Rubber Grommet (2 used) .05 

Min. Tube Shield .02 
2 Amp. Fuse .25 

Tuner Arm .20 

Iron Core & Spring (2 used) 

Retaining Ring (S-17155) .02 

Retaining Ring (S-17157) .02 
Filament Choke Coil 

F. M. Oscillator Coil 

F. M. Detector Coil .65 

B'cast Detector Coil .60 
Bscast Oscillator Coil .60 

Antenna Choke Coil .25 

Tuning Shaft & Pulley .35 

Pointer & Pulley Assem. .55 
Dial Cord & Eyelet Long .07 

Dial Cord & Eyelet - Short .06 

Speaker Cable & Eyelet .35 

Dial Scale & Bracket 1.50 

Switch Arm & Insulator Strip .10 

Bracket & Pulley Bushing Assem. 

Prices shown are suggested I tat prices cue are subject to change without notice. 

.30 

.40 

.40 

N 
rn 

-4 

o 
rn 
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John F. Rider CHASSIS 22L20, Radio Ch. 10L20 
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NOTES 

ALL VOLTAGES MEASURED FROM CHASSIS TO POINTS INDICATED 
ALL VOLTAGES ARE DC UNLESS OTHERWISE SPECIFIEC 

ALL CC VOLTAGES TO BE MEASURED WITH vACuLY TUBE VOLT-
METER HAVING r, NEGONIII INALT RESISTANCE 

ALL VOLTAGE mEASLREMENTS TO BE MADE WITH NO SIGNAL 
• PRESENT NORMAL SETTING OF CONTROLS & CHANNEL SELEC 
SOR SET TO 2 UNLESS OTHERWISE SPECIFIED 

ALL CONDENSER VALUES IN miCROFARADS UNLESS OTHERWISE 
SPECIFIED 

ALL RESISTORS 20% TOLERANCE UNLESS OTHERWISE SPECIFIED 

ALL CONDENSER CAPACITY TOLERANCE ' 20% UNLESS OTHERWISE 
SPECIFIED 

RESISTANCE MEASUREMENTS SHOWN WITH COILS DISCONNECTED 
FROM CIRCUIT 

COIL RESISTANCES NOT GIVEN ARE UNDER ONE OHM 
• CATHODE RAY TUBE 2840 ANODE VOLTAGE TO BE MEASURED WISH 

ELECTROSTATIC OR 20K MIN OHM PER VOLT HIGH VOLTAGE 

ARRROEWTSERON POTENTIOMETERS INDICATE CLOCKWISE ROTATION 

® ALIGNMENT 
PO ,   CIRCLED ALPHAS( IS INDICATE ALIGNMENT AND 

TEST POINTS 

To AC INTERLOCK 

Fig. 39 Schematic Diagram 22L20 Chassis. 

Operation 
Ccinect 

Oscillator To 

bununy 

Antenna 

Input Signal 

Frequency Band Set Dial To Adj. Trimmers Purpose 

1 
Pin 2 I2AT7 Converter 

.05 Mfd. 
455 Kc. 
Modulated BC 600 Kc. 

L14, 15, 18, 19, 

22 15 23 

Allan I. F. channel for maximum 

nuttpot 

2 
2 turns loosely cpld. 
to wavemagnet___ - 

2 turns loosely cpld. 
to wavemagnet 

1600 Kc. 

Modulated BC 1600 Kc. C2E Set oscillator to dial scale. 

3 

_ 

1400 Kc. 

Modulated BC 1400 Kc. C2C, C2B Align detector and antenna stage. 

4 ( a)  

Pin 1 grid on 6AU6 

limiter 
.05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 

100 L24 

Align primary of discriminator 
for maximum reading. 

5 ( b) 

Pin 1 (grid) on 6AU6 

limiter .05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 

100 L25 

Adjust secondary of discriminat-
or for zero reading. 

6 (c) 

Pin I (grid) on 6 BA6 

2nd. IF. .05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 

100 
L20, 21 

Align 3rd. IF transformer for 

Maximum reading. 

7 (c) 

Pin 1 (grid) on 6BA6 

1st. IF. 05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 

100 L16, 17 

Align 2nd IF transformer for 

maximum reading.  

8 (c) Pin 2 (grid) on 12AT7 converter .05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 

100 L12. 13 

Align let. IF transformer for 
maximum reading. 

9 (c) Antenna Post FM (Re- 270 ohms 
98 Mc. 
I Inmnriul re leel 

FM 

100 

98 Mc. 
L8 Osc. Coil Slug. Set Oscillator to dial scale. 

10 (c) (d) 

move line ant.) 

270 ohms  

98 Mc. 
Unmodulated 

FM 

100 98 Mc. L5 Det. Coil Slug 

Align det. stage to maximum 

reacting. 

IMPORTANT 
Alignment of this chassis will in most cases be unnecessary unless an IF 

or HF transformer is replaced or the adjustments have peen tampered with. 

Correct alignment can only be made if the following procedure is followed: 

A vacuum tube voltmeter with an isolation resistor of 2,000,000 ohms in 

series with the hot lead will serve for FM adjustments. This lead should be 

shielded. 

An AC output meter connected across the primary or secondary of the output 
transformer will be satisfactory for all AM adjustments. 

The signal generator output should be kept just high enough to get on indica 

tion on the meter. 

This position of an oscillation will sometimes vary with different cartridges, 

and in this case readjustment of C16 must be made. 

(a) Vacuum Tube Voltmeter Lug 7 on discriminator transformer to chassis 
(Half discriminator load). 

(b) Vacuum Tube Voltmeter Lug 5 on discriminator transformer to cesaseis 

(Full discriminator load). 
(c) Vacuum Tube Voltmeter from Limiter Grid to Chassis. 
(d) Loosen Slugs by applying a hot iron to the cement. 
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Radio Ch. 10L20 

PIN ENO 
VIEW 

OF PLUG 

The 10L20 chassis incorporates a superheterodyne circuit with two 

stages of IF, on the FM Band, and two stages on the AM Band. There 

is one stage of RF amplification on all bands. 

FM RF Alignment: The tuning slugs are attached to threaded shafts 

and the slugs are varied in the field of the coils by turning the shafts 

clockwise or counter-clockwise. After adjustment the shafts must be 

secured with a drop of speaker cement. 

AM and FM Alignment: The AM and FM IF transformers in this re-

ceiver are of the new permeability tuned type. The advantage of an IF 

transformer of this type is its extreme stability under various humidity 
and temperature conditions. The upper coil is the secondary and the 

lower the primary. When adjusting these IF transformers the tuning 

wrench 68-19 can be inserted into the top slug, rotated until maximum 

output is obtained and then dropped down to the lower slug and the 

same operation repeated. The tuning wrench is so designed that turn-

ing one slug d,..,es not affect the adjustment of the other. 

FM IF Alignment: Because of the wide band pass, it is desirable to 

use a FM signal generator and a cathode ray oscilloscope when align-

ing the FM IF channel. 

If visual alignment equipment is unavailable, reasonably accu-

rate alignment can be made by following the procedure outlined below. 

FM Discriminator Alignment: When the secondary of the discrimina-

tor is aligned (operation 5) use sufficient signal input to get a good 

positive and negative indication before setting the slug for a zero 
reading. A center zero indicating meter is recommended for this adjust-

ment, but is not absolutely necessary. Reversing the leads of a non-

zero center meter, or observing closely when the meter starts to go to 

the left (negative) of zero will give the same results. 
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Part 

No. 

12-2044 
20-391 

20-431 

20-447 
20-484 
20-485 

20-487 
21-33 

22-2221 
22-2331 
22-2403 
22-2404 

22-2406 

22-2407 

22-2411 
22-2434 

22-2453 
22-2468 

22-2499 

22-2500 

22-2504 
22-2511 

44-3W 

52-622 
52-663 
54-34 

54-337 

57-1960 

63-1729 
63-1758 
63-1772 

63-1779 
63-1813 

63-1842 

63-1856 

63-1862 
63-1866 

63-1869 
63-1884 

63-1897 
63-3170 

73-40 
73-141 

76-650 

76-651 
78-934 

78-944 

80-897 

80-901 

80-905 

Description 

NUMERICAL PARTS LIST 

S-19970 TURRET TUNER 

Suggested 
List Price 

Filter mtg. bracket 
R. F. choke .10 

Interstage cascode coil .10 

Osc. inductance trimmer coil .20 
R. F. plate trimmer coil .20 
Converter grid inductance trimmer 

coil .20 

Ant. trap coil .10 
Index roller .10 
Ceramic trimmer ( Part of S-19916).25 

800 mmfd ceramic disc .26 

Ceramic disc .20 
Feed-thru cond. 400 mmfd. 500V 

(8 used) .30 
19 mmfd ceramic .30 

100 mmfd ceramic .30 
10 mmfd ceramic disc. .20 
2 mmfd molded 500V .15 
Ceramic trimmer .25 
2.2 mmfd molded .20 

5.5 mmfd ceramic disc. .25 
Or 22-2413 5.5 mmfd ceramic disc. . 20 

4.5 mmfd ceramic disc. .20 

Or 22-2383 4.5 mmfd ceramic disc. . 55 

Trimmer .60 
40 mmfd ceramic disc. 500V 

Connector jack .30 
Shielded lead .35 

Two conductor cable (for S-20503) . 10 
6-32 x 1/4 hex nut (4 mt. S-18840) . 01 

Tension nut (for 112-857) .02 

Stop plate (2 used with 80-897) .02 

47 ohm 1/2 W Ins. 10% .21 

220 ohm 1/2 W Ins. 20% .21 

470 ohm 1/2 W Ins. 20% .21 

2200 ohm 1/2 W Ins. 10% (2 used) . 21 

4700 ohm 1/2 W Ins. 10% .21 

22 K ohm 1/2 W Ins. 20% .21 
47 K ohm 1/2 W Ins. 20% .21 

68 K ohm 1/2 W Ins. 10% .21 

82 K ohm 1./2 W Ins. 10% .21 
100K ohm 1/2 W Ins. 10% .21 

220 K ohm 1/2 W Ins. 20% .21 
470 K ohm 1/2 W Ins. 10% .21 

10 K ohm 2 W Ins. 20% .33 
6-32 x 1/8 Allen hd set screw . 10 

8-32 x 3/8 slab hd set screw (2 
part of S-18602) .04 

Index arm shaft .35 
Fine tuning shaft .35 

Socket, min. tube .35 

Socket, min. tube .30 

Turret shaft ground spring .05 
Index spring .05 

Trimmer tension spring (used with 

S-18839) .02 

Part 

No. 

80-908 

80-924 
83-2016 

83-2119 

86-245 

86-247 

93-1103 
93-1112 
93-1113 
93-1115 

94-793 

94-804 

112-856 
112-857 
112-882 
114-180 

126-693 

126-724 
148-135 
149-119 

149-121 
188-148 

188-156 

199-165 

S-18602 

S-18799 

S-18839 

S-18840 

S-18843 
S-18844 

S-18848 

S-18859 
S-19758 

S-19842 

S-19843 
S-19844 

S-19845 
S-19846 

S-19847 

S-19848 
S-19849 
S-19850 

S-19851 

S-19852 

S-19853 
S-19862 

S-19863 

S-19864 
S-19865 

S-19866 

S-19867 

Description 

Suggested 
List Price 

Shaft grounding spring (used with 

S-18839) .10 
Turret shaft tension spring ( 2 used) .06 

Terminal strip (male) .20 

Ant. terminal strip ( part of 
S-20213) .20 

Stator terminal ( 13- part of S-19758).05 
Insulated feed - through terminal . 10 

.01 

.01 

.03 

.03 

.20 

.10 

.03 

Steel washer 

Special washer 

Flat washer 
Steel washer 
Fine tuning stop bushing 

Nylon bushing 
Inductance adjusting screw 
Trimmer adjusting screw .02 
Inductance adjusting screw ( 14 used).03 

6-20 x 1/4 hex hd self tap screw 

(4 used) 

Chassis shield 

Tube shield ( 2 used) 
Index arm 

Iron core (S-18859) 

Iron core (S-18839) 

Retaining ring ( 76-650) 
Trimmer cup retaining ring (used 

with S-18839) 
Sleeve ( Part of S-18844) 

Gear, bushing & set screw 
Shaft, plate & spring assem. 

(drum) 
Trimmer shaft & core 

Tuner cover assem. 
Center shield & spring 
Trimmer cup & sleeve (used with 

S-18839) 

Center shield assem. 
Osc. plate choke assem. .35 

Stator strip assem. 1.50 

Ant, strip assem. channel 2 1.00 

Ant, strip assem. channel 3 1.00 
Ant, strip assem. channel 4 1.00 

Ant, strip assem. channel 5 1.00 
Ant. strip assem. channel 6 1.00 

Ant, strip assem. channel 7 1.00 
Ant, strip assem. channel 8 1.00 

Ant. strip assem. channel 9 1.00 

Ant. strip assem. channel 10 1.00 
Ant. strip assem. channel 11 1.00 

Ant. strip assem. channel 12 1.00 

Ant. strip assem. channel 13 1.00 

Osc. strip assem. channel 2 1.00 

Osc. strip assem. channel 3 1.00 

Osc. strip assem. channel 4 1.00 
Osc. strip assem. channel 5 1.00 

Osc. strip assem. channel 6 1.00 
Osc. strip assem. channel 7 1.00 

.01 

.10 

.03 

.15 

.15 

.20 

.02 

.10 

.04 

.30 

1.50 
.60 

2.25 

.80 

.25 

(small) . 50 

Part 

No. Description 

Suggested 
List Price 

S-19868 Osc. strip assem. channel 8 1.00 

S 19869 Osc, strip assem. channel 9 1.00 
S-19870 Osc. strip assem. channel 10 1.00 

S-19871 Osc. strip assem. channel 11 1.00 
S-19872 Osc. strip assem. channel 12 1.00 

S-19873 Osc. strip assem. channel 13 1.00 
S-19916 Trimmer & capacitor .55 

S-20139 Converter plate coil assem. .60 

S-20181 Trimmer & insulator . 15 

S-20499 Trap mtg. strip (used with S-20503).10 
S-20500 Housing bracket assem. (used with 

S-18839) .30 

S-20503 IF trap coil & Capacitor ( 2 used 
with S-20499) .55 

S-20602 K,K-3 & L IF Filter for elimina-

tion of police and armateur radio 
interference 
12-2044 Bracket to mount S-20602 

S-19970 Turret tuner complete 60.00 
S-20254 Turret tuner service replacement 

for S-19970 ( is S-19970 less 40.00 

strips, cover, etc.) 

TUBES 

1 6U8 1 6BK7A 

VIDEO CHASSIS PARTS LIST 

12-1889 Shaft retaining bracket (76-677) . 02 
12-1997 Shaft retaining bracket (76-680) .01 

12-2017 Turret shaft retaining bracket 
(76-679) .01 

19-178 Cond. retaining clip ( 2 used) .07 
22-3 .01 mfd ceramic disc. 500V (3 

used) .26 

22-6 470 mmfd ceramic disc 500V .26 
Or 22-2470 470 mmfd ceramic 

disc 500V .25 

22-7 .001 mfd ceramic disc 500V (6 
used) .26 

22-1777 . 1 mfd molded 200V .26 

22-1778 .047 mfd molded 200V .26 

22-1874 7 mmfd ceramic 500V .26 
Or 22-2375 7 mmfd ceramic disc 

500V .26 

22-1895 10 mmfd ceramic 500V .35 
Or 22-2378 10 mmfd ceramic 500V . 35 

22-205G 5 mmfd ceramic 500V .30 
Or 22-2380 5 mmfd ceramic disc 

500V .30 
22-2051 6 mmfd ceramic 500V .35 

Or 22-2381 6 mmfd ceramic disc 

500V .35 

22-2146 .47 mfd molded 200V 
22-2217 470 mmfd ceramic 500V .25 

Z2-2276 2 x . 01 mfd ceramic 500V .50 
22-2302 470 mmfd ceramic 500V .35 

22-2309 330 mmfd ceramic 500V .26 

22-2310 560 mmfd ceramic 500V .35 
22-2320 680 mmfd ceramic 500V .26 
22-2325 47 mmfd ceramic 500V .26 

22-2343 3.3 mmfd molded 500V 

.60 

.26 

Part 
No. 

22-2383 

22-2460 

22-2466 

22-2480 

22-2481 

24-572 

24-588 

25-2 

52-641 

52-642 
52-643 

54-139 

54-271 

54-326 

58-214 
63-1708 

63-1733 
63-1737 
63-1743 

63-1757 
63-1772 
63-1779 

63-1785 
63-1786 
63-1803 

63-1821 

63-1827 
63-1838 
63-1841 

63-1869 

63-1873 
63-1883 

63-1890 
63-1904 

63-1926 
63-2159 

63-2781 
63-2805 

63-2854 

63-2898 

63-2899 

63-3179 
63-3180 

64-6 

64-27 

64-88 

64-158 

64-183 

64-414 

64-525 

64-538 

Description 

Suggested 
List Price 

4.5 mmfd ceramic disc 500V .55 

50 mmfd molded 500V .20 
47 mmfd ceramic 500V .35 

Or 22-2467 47 mmfd ceramic disc 
500V .35 

470 mmfd mica 500V .50 

8 mmfd ceramic disc 500V .20 
IF transf. shield cover .05 

IF transf. shield top cover . 10 
.03 

Shielded 

inedp 

lead (used with 58-214) .25 

Shielded lead .30 
Shielded lead .35 

3/8 - 32 x 9/16 hex palnut ( I mt. ea. 
63-2805-63-2854) .01 

6-32 x 1/4 hex palnut ( 14 used) .01 
1/4-28 x 7/16 hex nut ( 1 for 

S-19637) .02 

Connector plug (used with 52-641) . 10 
15 ohm 1/2 W Ins. 10% .21 

56 ohm 1/2 W Ins. 10% .21 

68 ohm 1/2 W Ins. 20% .21 
100 ohm 1/2 W Ins. 10% .21 

220 ohm 1/2 W Ins. 10% (2 used) . 21 
470 ohm 1/2W Ins. 20% (2 used) . 21 

680 ohm 1/2 W Ins. 20% .21 
1 K ohm 1/2 W Ins. 10% .21 

1 K ohm 1/2 W Ins. 20% .21 
2700 ohm 1/2 W Ins. 10% .21 

6800 ohm 1/2 W Ins. 20% .21 

10 K ohm 1/2 W Ins. 10% ( 2 used) . 21 
18 K ohm 1/2 W Ins. 10% .21 
22 K ohm 1/2 W Ins. 10% (2 used) . 21 

100 K ohm 1/2 W Ins. 10% (3 used) . 21 

120 K ohm 1/2 W Ins. 10% (2 used) . 21 
220 K ohm 1/2 W Ins. 10% ( 2 used) . 21 

330 K ohm 1/2 W Ins. 10% .21 

680 K ohm 1/2 W Ins. 10% .21 

2.2 Meg ohm 1/2 W Ins. 20% .21 
Delay & vertical range control 1.20 

100 K ohm 1W Ins. 10% .24 
Fringe lock control 1.20 

Contrast control 1.20 
8.2 ohm 2 wwi.v Ins. 10% .33 

3300 ohm 4WWWlns. 10% ( 2 used) . 50 

Or 63-1571 6800 ohm 2 W Ins. 
.33 

.24 
1150%Ko (04hum selt Ins. 10% 

33 K ohm 2 W Ins. 20% .33 

Pivet 1/8 dia x 3/16 ( 2--78-922) . 01 
Rivet 1/8 dia x 1/8 (2 mt. ea. 63-

2159--63-3167--83-1760--83-1974 

-83-1809) .01 

Rivet . 088 x 1/8 (2 mt. 78-949) .01 

Rivet . 088 x 7/32 ( 2 mt. 78-
917) .01 
Rivet . 088 x 3/16 (2 mt. ea. 

78-788, 916, 917) .01 
Rivet 1/8 dia x 5/32 (mt. 83-1954, 
1956, 1987) .01 

Brass eyelet (for 76-677) .01 
Brass eyelet (used with pulley & 

gear) .05 

3
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V
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N3
Z 

cyl 
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CHASSIS 19L25 19L26.19L27,19L28 21L21 22L20 

Part 

No. Description 

Suggested Part 

List Price No. 

73-140 8-32 x 1/4 hex hd mach screw 

(used with S-19131) .05 
73-141 8-32 x 3/8 slab hd set screw (2 

part of S-18602) .04 
76-677 Fine tuning shaft .10 

76-679 Turret tuning shaft .80 

76-680 Contrast control shaft .10 

78-846 Socket, min. tube .20 
78-916 Socket, min. tube .15 

78-917 Socket, min. tube .25 
78-922 Socket, eight contact connector .30 
78-949 Socket, min tube- molded .20 

80-69 Drive cord tension spring .05 
83-1760 Seven lug terminal strip .15 

83-1809 Single lug terminal strip .05 
83-1954 Seven lug terminal strip .15 

83-1956 Five lug terminal strip .10 
83-1974 Ten lug terminal strip .20 

83-1987 Two lug terminal strip .05 
83-2095 Pin jack terminal strip (female) . 10 

83-2098 Insulating strip .04 
83-2136 Insulating strip .03 

93-1133 Washer (used with 97-423) .03 

97-423 Idler stud (used with S-19637) .04 
103-1 Crystal diode ( 1N64) 1.20 

113-9 8-32 x 1/4 hex hd mach screw 

(4 mt. S-19970) .02 
114-201 8-32 x 5/16 hex hd self tap screw 

(8 used) .01 

125-89 Rubber grommet (nit. S-19959) 
126-661 Tube shield (6CB6) .10 

149-71 Iron core (S16984) .10 
149-85 Iron core (S19959) .10 
149-96 Iron core (S-20219) .10 
149-110 Iron core (S- 17907)-S- 19001--

S-19952) .15 
149-111 Iron core (S-18210--S-20290--

S-19736--S-19958) . 15 
199-179 Coupling sleeve (76-680) .03 
S-15128 Choke coil assem. ( Part of S-19956).25 

S-16092 Coil shield& lug ( Part of S-19736) . 30 

S-16984 Filament choke coil assem. .30 
S-17907 2nd Video IF transformer assem. .90 

S-17916 Coil shield & lug ( 1 for ea. 

S-17907- -S-19952) .20 

S-17958 Video shunt peaking coil .35 
S-18210 Adjacent channel sound trap coil . 85 

S-18602 Gear, bushing & set screw .30 
S-18741 4th Video IF shield & lug ( round for 

S-19956) .20 

S-18826 Ground spring & IF shield .25 

S-19001 Quadrature coil assem. 1.60 

S-19131 Pulley & bushing .25 

S-19147 Drive cord & eyelet .10 
S-19235 Bracket assem. .35 

S-19238 Fine tuning pulley & bracket .20 

S-19637 Idler gear .40 
S-19714 Coil shield & lug (for S-20219) . 25 

S-19736 1st Video IF transformer .85 

S-19952 3rd video IF transformer .70 
S- I9953 Detector shunt peaking coil ( Part 

of S-19956) .35 

.06 

S-19954 

S-19956 

S-19957 
S-19958 
S-19959 

S-19965 

S-19970 

S-20254 

S-20219 

S-20288 
S-20290 

Description 

Suggested Part 

List Price Nb. 

Detector series peaking coil ( Part 

of S-19956) 
4th Video IF transformer 

Shield & lug ( rectangular) 
Associated sound trap coil 

Sound take - off coil 

Bracket & plate 

.35 

4.75 

.55 

.40 

.40 

.20 

Turret tuner complete (for parts 

list see Page ) 60.00 
Turret tuner - service replacement 

for S-19970 40.00 

Intercarrier coil .35 
Coil shield & lug ( for S-20290) .05 

Adjacent channel picture trap coil . 35 

TUBES 

3 6CB6 1 6AU6 

1 6BN6 1 12BY7 

19L25 MAIN CHASSIS PARTS 

12-1870 C.R. tube support bracket 

(Yoke mtg.) 
12-1871 Interlock mtg. bracket ( Part of 

S-18579) 
12-1955 Chassis mounting bracket (4 used) 

15-98 Socket cap ( Part of S-19636) 
15-101 Plate insulator cap (used with 

sweep-1B3GT) 
15-103 Plate insulator cap (used with 

sweep) 

19-178 Cond. retaining clip ( 2 used) 

2Z-4 .004 mfd ceramic disc 500V 
22-8 .002 mfd ceramic disc 500V 

22-1256 75 mmfd molded mica 500V 

22-1775 .047 mfd molded 400V 

22-1776 .0033 mfd molded 600V 
22-1777 . 1 mfd molded 200V 

22-1784 .01 mfd molded 400V 
22-1785 .0015 mfd molded 400V 

22-1814 .0022 mfd molded 600V 
22-1831 56 mmfd molded mica 500V 

22-1841 . 1 mfd molded 600V 

22-1842 .0047 rrifd molded 200V 
22-1845 .0022 mfd molded 600V 

22-2112 .001 mfd ceramic 500V 

22-2125 680 mmfd mica 500V 
22-2127 .001 mfd molded 600V (2 used) 
22-2128 .001 mfd molded 600V (2 used) 
22-2129 .022 mfd molded 600V 

22-2166 . 15 mfd molded 200V 
22-2167 .22 mfd molded 200V 

22-2248 .0033 mfd molded 600V 
22-2268 .0068 mfd molded 600V 

22-2340 . 1 mfd molded 400V 

22-2341 . 15 mfd molded 400V 
22-2387 680 mmfd ceramic 500V 

22-2398 Trimmer 
22-2416 1080 mmfd mica 500V 

.40 

.15 

.10 

.45 

.15 

.10 

.07 

.26 

.26 

.20 

.26 

.26 

.26 

.20 

.20 

.26 

.26 

.45 

.26 

.26 

.30 

.35 

.26 

.26 

.35 

.45 

.45 

.26 

.35 

.40 

.45 

.35 

.60 

.60 

22-2437 

22-2452 

22-2477 
22-2478 

22-2479 

22-2498 

24-583 

24-584 

43-209 

54-139 

57-1718 

57-1804 

58-209 

63-958 

63-1157 

63-1194 

63-1719 
63-1744 

63-1754 
63-1771 
63-1775 

63-1803 

63-1810 

63-1813 
63-1834 

63-1842 

63-1848 

63-1849 
63-1855 

63-1856 
63-1869 

63-1870 

63-1880 

63-1883 
63-1898 
63-1904 

63-1911 
63-1918 
63-1922 

63-1939 
63-1970 

63-1982 

63-2129 
63-2130 

63-2145 

63-2159 
63-2273 

63-2290 
63-2364 

63-2394 
63-2398 

63-2777 

63-2815 
63-2834 

Description 

Suggested 

List Price 

Electrolytic 80/400V 40/400V 

30/400V 6.00 

.015 mmfd molded 200V .25 
270 mmfd ceramic 500V .30 

Electrolytic 4/350V 100/25V 

40/25V 2.50 
Electrolytic 10/475V 40/400V 

4/550V 100/50V 4.00 

270 mmfd ceramic 500V .25 
Sweep housing cover - top .25 

Sweep housing cover g back .05 
Sweep housing .85 

3/8-32 x 9/16 hex palnut ( 1 mt. 
63-2815--2834--2835--2837--2853 

--2859 & S-19908) .01 

Tube socket retaining plate (used 
only when 78-801 is used) .01 

Socket mtg. plate ( Part of S-19636) . 20 
Two prong plug (A.G.) (part of 

S-18579) .35 
Or 58-202 two prong plug (A.G.) . 15 

22 K ohm 1 W Ins. 10% .24 

47 K ohm 2W Ins. 10% 

47 K ohm 1W Ins. 10% 
27 ohm 1/2 W Ins. 10% 

100 ohm 1/2 W Ins. 20% (3 used) 

180 ohm 1/2 W Ins. 10% 
470 ohm 1/2 W Ins. 10% 
560 ohm 1/2 W Ins. 10% (2 used) 

2700 ohm 1/2 Ins. 10% 

3900 ohm 1/2 W Ins. 10% 
4700 ohm 1/2 W Ins. 10% 
15 K ohm 1/2 W Ins. 10% 

22 K ohm 1/2 W Ins. 20% 

33 K ohm 1/2 W Ins. 10% 

33 K ohm 1/2 W Ins. 20% 
47 K ohm 1/2 W Ins. 10% ( 2 used) 

47 K .ohm 1/2 W Ins. 20% 

100 K ohm 1/2 W Ins. 10% (2 used) 
100 K ohm 1/2 W Ins. 20% (2 used) 

180 K ohm 1/2 W Ins. 10% 
220 K ohm 1/2 W Ins. 10% 

470 K ohm 1/2 W Ins. 20% ( 3 used) 
680 K ohm 1/2 W Ins. 10% (2 used) 
1 meg ohm 1/2 W Ins. 10% (3 used) 

1.5 meg ohm 1/2 W Ins. 10% 

1.8 meg ohm 1/2 W Ins. 10% 
4/7 meg óhm 1/2 W Ins. 10% 

3300 ohm 2 W Ins. 20% 
100 K ohm 2 W Ins. 10% 

1.2 ohm 1/2 WWW Ins. 10% 
150 K ohm 1 W Ins. 10% 

10 K ohm 2 W Ins. 20% 

Vertical range control 
820 ohm 1 W Ins. 5% 

680 ohm 1 W Ins. 10% 
18 K ohm 2 W Ins. 10% ( 2 used) 

Vertical size control 

470 ohm 1 W Ins. 10% 

Or 63-1222 470 ohm 1 W Ins. 10% 

Volume control & switch 

Vertical linearity control 
Vertical hold control 

.33 

.24 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.33 

.33 

.21 

.24 

.33 
1.20 

.24 

.24 

.36 

1.20 

.24 

.24 
1.81 

1.20 

1.20 

Part 

No. 

63-2835 

63-2837 
63-2853 

63-3186 
6402 

64-4 
64-5 
64-6 

64-7 

64-27 

64-31 

64-88 

64-183 

64-414 

78-351 
78-706 

78-709 
78-755 

78-801 

78-834 
78-840 

78-846 

78-939 
78-768 
78-977 

80-802 

80-878 
80-885 
80-889 

80-892 

80-950 

80-970 
83-1840 

83-1883 

83-1953 
83-1954 

83-1974 

83-1979 
83-2030 

83-2078 

83-2099 
83-2137 

87-1 

93-2 
93-842 

93-1127 

93-1156 

94-767 

95-1298 
95-1339 

95-1346 

95-1357 

Description 

Suggested 

List Price 

Tone control 1.20 

Brightness control 1.20 

Screen control 1.20 

330 ohm 1 W Ins. 10% .24 
Rivet 1/8 dia x 5/16 (6 mt. 78-

709) .01 

Rivet 1/8 dia x 1/4 ( 2 mt. 78-840) .01 
Rivet 1/8 dia x 7/32 ( 2 mt. 58-202) .01 
Rivet 1/8 dia x 3/16 ( 2 mt. 78-351) .01 

Rivet 1/8 dia x 5/32 ( 2 mt. ea. 

78-755 & 834) .01 
Rivet 1/8 dia x 1/8 ( 2 mt. ea. 63-

2159 & 78-966) .01 
Rivet 1/8 dia x 11/32 (MT. 78-801 

--1 for S-19636 .01 
Rivet .088 x 1/8 (2 mt. 78-939) 

Rivet . 088 x 3/16 (mt. 78-788 & 

916) 
Rivet 1/8 x 5/32 (mt. 83-1953--

1954--1974--2030--2099) 
Socket, two contact .18 

Socket, octal tube ( Part of S-
19293) .20 

Socket, octal tube (I used) .20 

Socket, octal tube .18 
Socket, octal tube (used with 57-

1718 as Alt. for 78-709) .15 
Socket, octal tube .25 

Socket, two contact .30 
Or 78-966 Socket, two contact .30 

Socket, min. tube .20 

Socket, min. tube .35 
Socket 
Socket, min. tube .15 
Iron core retaining spring ( 1 ea. 
S - 18580 --S-18748) .06 

Plate cap contact spring ( sweep) .09 
Snap spring (2 - sweep) .05 
C R tube ground spring ( sweep) . 10 

Tube plate clip spring (used with 
15-103) .10 

Anode connector spring ( sweep) . 10 

Shaft grounding spring .08 
Armite insulating strip ( sweep) .02 

Fuse mtg. strip .25 

Five lug terminalztrip . 10 
Seven lug terminal strip (4 used) . 15 

Ten lug terminal strip .20 

Rubber channel strip ( sweep) . 10 
Seven lug terminal strip .15 

Four lug terminal strip ( Part of 
S-19737) .15 

Eleven lug terminal strip .25 

Eight lug terminal strip ( sweep) . 15 

Integrator unit .26 
Brass washer (part of S-19636) .01 

Steel washer (sweep) .02 

Fibre Washer (mt. 78-709) .01 

Spring washer (mt. S-19743) 

Rubber bushing (2 sweep) .15 
Power transformer 22.50 

Audio output transformer 2.25 

Filter choke 2.25 
Deflection coil 12.00 

.01 

.o 1 

.01 

-4 
4c 
lo 
I» 
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Part 

No. 

95-1361 

100-166 

112-88 
113-18 

113-21 

114-102 

114-201 

114-248 

114-336 

114-396 

114-415 

125-17 

125-Z6 
136-27 
149-101 

149-118 

149-131 
152-218 
199-175 

S-18566 

S-18567 

S-18570 

S-18579 

S-18748 
S-18763 

S-19293 
S-19545 
S-19636 
S- I9737 

S-19743 
S-19898 

S-19969 
S-20079 

S-20335 
S-20336 

S-20367 

Description 

Suggested 
List Price 

Vertical output transformer 3.50 

Pilot light bulb .Z0 
8-32 thumbscrew ( sweep) 
6-32 x 5/16 hex hd mach screw ( 1 

mt. 22-2457) .02 
8-32 x 1/4 hex hd mach screw 

(mt. S-20335 & 6) .02 

6-32 x 3/8 hex hd self tap screw 
(mt. 83.1883) .01 

8-32 x 5/16 hex hd self tap screw 

(28 used) 
6-20 x 5/16 hex hd self tap screw 

(2 mt. ea. S-18763) .01 

10-32 x 5/16 hex hd self tap screw 
(3 mt. 95-1298) .03 

8-32 x 3/8 hex hd self tap screw 

(4 mt, 12-1870) 
8-32 x 3/4 hex hd self tap screw 

(mt. 152-218-S-19636) .03 
Rubber grommet ( sweep -- S19636).03 

Rubber grommet (mt. 78-709) .03 

Fuse 175MA .20 
Iron core & spring (for S-18748) .35 

Iron core & spring (for S-18570) .20 

Iron core ( Part of S-19743) . 15 
C R tube support block ( 2 used) .35 
Shielded paper sleeve .04 

Winding only for S-18567 3.25 

Horiz. sweep transf. 6.50 

Horiz. linearity control coil 
assem. .50 

Plug & bracket (interlock) .50 
Width control coil assem. 1.00 

Corrector magnet (2 sweep) .30 
Socket, resistor & wire(sweep) .60 
C R tube socket & terminal 1.60 

Socket shell & mtg. plate ( sweep) .60 
Terminal strip & wire ( sweep) .40 
Horiz. osc. coil 1.50 

Centering device & yoke cover .80 
Screen registor coil .30 

Mtg. bracket & lug (for sweep 
transf.) .20 

Pilot light bracket & wire .45 
Pilot light mtg. bracket .20 

Trap coil .75 

TUBES 

1 12AX7 1 6AQ7GT 
1 6AX4GT 1 5U4G 
1 6BE6 1 1B3GT 

1 6SN7GTA 1 6BK7A 

.06 

.01 

.04 

1 6AH4GT 
1 6BQ6GT 

or 6GQ6G 

NOTE. See Model parts list for C. R. tube, mtg. 
strap, dust seal strip and beam bender. 

12-1870 

12-1871 

191,26 MAIN CHASSIS PARTS 

C R tube support brkt. (yoke) 
(part of S-20408) 

Interlock mtg. brkt. ( Part of 

S-18579) 

.40 

.15 

Part 

No. 

12-1955 

15-98 
15-101 

15-103 

19-178 

22-8 
22-1256 
22-1775 

22-1777 

22-1784 

22-1785 

22-1814 
22-1831 

22-1841 
22-1842 

22-1845 
2Z-2112 
22-2125 

22-2127 

22-2128 
22-2159 

22-2166 
22-2167 
22-2248 

22-2268 

22-2340 
22-2341 

22-2358 

22-2387 

ZZ-2398 

22-2416 
22-2479 

Z2-2498 

Z2-2510 
Z4-583 

24-584 

43-209 

54-139 

57-1718 

57-1804 

58-209 

63-958 

63-1194 

63-1708 
63-1744 

63-1754 
63-1771 
63-1775 

63-1803 

63-1810 
63-1813 

63-1834 

63-1842 

63-1848 

Description 

Suggested Part 

List Price No. 

Chassis mtg. bracket (4 used) 

Socket cap ( Part of S-19636) 

Plate insulator cap (used with 

-1B3GT) 
Plate insulator cap 
Cond. retaining clip ( 3 used) 

.002 mfd ceramic disc. 500V 

75 mmfd molded mica 500V 

.047 mfd molded 400V 

.1 mfd molded 200V 

.01 mfd molded 400V 

.0015 mfd molded 400V 

.0022 mfd molded 600V 

56 mmfd molded mica 500V 

.1 mfd molded 600V 

.0047 mfd molded 200V 

.0022 mfd molded 600V 

.001 mfd ceramic 500V 

680 mmfd mica 500V 
.001 mfd molded 600V (2 used) 

.001 mfd molded 600V (2 used) 

.33 mfd molded 200V 

.15 mfd molded 200V 

.22 mfd molded 200V . 

.0033 mfd molded 600V 

.0068 mfd molded 600V 

.1 mfd molded 400V 

.15 mfd molded 400V 

Electrolytic 80/400V 40/400V 

30/400V 40/25V 
680 mmfd ceramic 500V 

Trimmer 
1080 mmfd mica 500V 
Electrolytic 10/475V 40/400V 

4/350V 100/50V 
270 mmfd ceramic 500V 

.033 mfd molded ZOOV 

Sweep housing cover - top 
Sweep housing cover - back 

Sweep housing 

3/8-32 x 9/16 hex palnut 
(1 mt. ea. 63-2837-2859-2815--

2834-S-19908) .01 
Tube socket retaining plate (used 

only when 78-801 is used) .01 
Socket mtg plate ( Part of S-19636) . 20 

Two prong socket AC ( Part of 

S-18579) .35 
Or 58-202 Two prong socket AC 
(Part of S-18579) . 15 

22 K ohm 1 W Ins. 10% .24 
47 K ohm 1 W Ins. 10% .24 
15 ohm 1/2 W Ins. 10% .21 

100 Ohm 1/2 W Ins. 20% ( 3 used) . 21 
180 ohm 1/2 W Ins. 10% .21 

470 ohm 1/2 W Ins. 10% .21 

560 ohm 1/2 W Ins. 10% (2 used) . 21 
2700 ohm 1/2 W Ins. 10% .21 

3900 ohm 1/2 W Ins. 10% .21 
4700 ohm 1/2 W Ins. 10% .21 

.10 

.45 

sweep 
.15 

.10 

.07 

26 
.20 

.26 

.26 

.20 

.20 

.26 

.26 

.45 

.26 

.26 

.30 

.35 

.26 

.26 

.35 

.45 

.45 

.26 

.35 

.40 

.45 

5.50 

.35 

.60 

.60 

2.50 

.25 

.35 

.25 

.05 

.85 

15 K ohm 1/2 W Ins. 10% 
22 K ohm 1/2 W Ins. 20% 

33 K ohm 1/2 W Ins. 10% 

.21 

.21 

.21 

63-1849 

63-1855 

856 

63-1869 

63-1870 
63-1883 

63-1898 
63-1904 
63-1911 

63-1918 
63-1922 

63-1982 
63-2130 

63-Z145 

63-2290 
63-2364 

63-2394 

63-2398 

63-2777 
63-2815 

63-2837 
63-2896 
63-3186 

63-3188 

64-2 
64-4 

64 

64-6 

64-7 

64-27 
64-31 

64-88 

64-183 

64-414 

78-351 
78-706 

78-709 

78-755 

78-801 

78-834 
78-840 

78-846 
78-939 

78-968 

78-977 

80-802 

80-878 
80-885 

80-889 

80-89Z 

80-950 

80-970 

Description 

Suggested Part 

List Price No. 

33 K ohm 1/2 W Ins. 20% .21 
47 K ohm 1/2 W Ins, 10% ( 2 used) . 21 

47 K ohm 1/2 W Ins. 20% .21 
100 K ohm 1/2 W Ins. 10%(2 used) . 21 

100 K ohm 1/2 W Ins. 20% .(2 used) . 21 

220 K ohm 1/2 W Ins. 10% ( 2 used) . 21 
470 K ohm 1/2 W Ins. 10% ( 2 used) . 21 

680 K ohm 1/2 W Ins. 10%(2 used) . 21 

1 meg ohm 1/2 W Ins. 10%(3 used) . 21 
1.5 meg ohm 1/2 W Ins. 10% .21 

1.8 meg ohm 1/2 W Ins. 10% .21 
100 K ohm 2 W Ins. 10% .33 

150 K ohm 1 W Ins. 10% .24 

10 K ohm 2 W Ins. 20% .33 

680 ohm I W Ins. 10% .24 
18 K ohm 2 W Ins. 10% (2 used) .36 

Vertical size control 1.20 

470 ohm 1 W Ins. 10% .24 
Or 63-1222 470 ohm 1 WWW Ins. 
10% .24 

Volume control & switch 1.81 

Vertical linearity control 1.20 

Brightness control 1.20 
Vertical hold control 1.20 

330 ohm 1 W Ins. 10% .24 
1 K ohm 1 W Ins. 5% .24 

Rivet 1/8 dia x 5/16 (mt. 78-709) .01 
Rivet 1/8 dia x 1/4 (mt. 78-840) .01 

Rivet 1/8 dia x 7/32 (mt. 5.8-202) . 01 

Rivet 1/8 dia x 3/16 (mt. 78-851 
-58-209) .01 

Rivet 1/8 dia x 5/32 (mt. 78-755 
-78-834) .01 

Rivet 1/8 dia x 1/8 (mt. 78-966) .01 

Rivet 1/8 dia x 11/32 (mt. 78-
801, 1 part of S-19636) .01 

Rivet .088 dia x 1/8 (mt. 78-939) . 01 
Rivet . 088 dia x 3/16 (mt. 78-

788-78-916) .01 
Rivet 1/8 dia x 5/32 (mt. 83-

1953-1954-1974-2030-2099) .01 

Socket, two contact .18 
Socket, octal tube ( Part of S-19293).20 

Socket, octal tube (3 used) .20 

Socket, octal tube ( 2 used) . 18 
Socket, octal tube (used with 57-

1718 as alt for 78-709) .15 

Socket, octal tube .25 

Socket, two contact .30 

Or 78-966 socket, two contact . 30 

Socket, min. tube .30 
Socket, min. tube .20 
C R tube socket & wire 1.00 

Socket, min tube .15 
Iron core retaining spring ( 1 ea. 

S-18570- -S-19486) .06 
Plate cap contact spring ( sweep) .09 

Snap spring ( 2 sweep) .05 
C R tube ground spring ( sweep) . 10 
Tube plate clip spring (used with 

15-103) .10 

Anode connector spring ( sweep) . 10 

Shaft grounding spring .08 

83-1840 
83-1883 

83-1953 

83-1954 

83-1974 

83-1979 

83-2030 

83-2078 

Description 

Suggested 

List Price 

Armite insulating strip ( sweep) 

Fuse mtg. strip 
Five lug terminal strip 

Seven lug terminal strip (4 used) 

Ten lug terminal strip 

Rubber channel strip ( sweep) 
Seven lug terminal strip 

Four lug terminal strip ( Part of 

S-19737) 

.02 

.25 

.10 

.15 

.20 

.10 

.15 

.15 

83-2099 Eleven lug terminal strip .25 

83-2137 Eight lug terminal strip ( sweep) . 15 
83-2147 Slide strip ( Part of S-20408) .01 

87-1 Integrator unit .26 
93-2 Brass washer ( Part of S-19636) .01 

93-842 Steel washer (sweep) .02 

93-1127 Fibre washer (mt. 78-709) .01 
93-1156 Spring washer (mt. S-19743) 

94-767 Rubber bushing ( 2 sweep) . 15 

95-1298 Power transformer 22.50 
95-1340 Audio output transformer 1.80 

95-1346 Filter choke 2.25 

95-1357 Deflection coil 12.00 
95-1361 Vertical output transformer 3.50 

100-166 Pilot light bulb .20 
112-88 8-32 thumb screw .06 

113-18 6-32 x 5/16 hex hd mach screw ( 1 
mt. 22-2457) .02 

113-21 8-32 x 1/4 hex hd mach (mt. 
S-20335-6) .02 

114-102 6-32 x 3/8 hex hd self tap screw 

(mt. 83-1883) .01 
114-201 8-32 x 5/16 hex hd self tap screw 

(28 used) .01 
114-Z48 6-20 x 5/16 hex hd self tap screw 

(mt. S-18763) .01 

114-336 10-32 x 5/16 hex hd self tap screw 
(3 frit 95-1298) .03 

114-396 8-3Z x 3/8 hex hd self tap screw ( mt. 
S-20408) .04 

114-415 8-32 x 3/4 hex hd self tap screw (mt. 
152-218 S-19636) .03 

125-17 Rubber grommet (mt. S-19636) .03 

125-26 Rubber grommet (mt. 78-709) .03 
136-27 Fuse 175 MA .20 

149-101 Iron core & spring (for S-19486) .35 
149-118 Iron core & spring (for S-18570 .20 

149-31 Iron core ( part of S-19743) . 15 

152-218 C R tube support block ( 2 used) .35 

199-175 Shielded paper sleeve .04 
S-18570 Horizontal linearity control coil .50 

S-18579 Plug & bracket (interlock) . 50 

S-18763 Corrector magnet ( 2 - sweep) .30 

S-19293 Socket, resistor & wire ( sweep) .60 
S-19486 Width control coil assem. .55 

S-19545 C R tube socket & terminal 1.60 
S-19636 Socket shell & mtg. plate ( sweep) .60 

S-19728 Horizontal sweep transf. 6.50 
S-19854 Winding only for S-19728 2,50 

S-19737 Terminal strip & wire (sweep) .40 
S-19743 Horizontal oscillator coil 1.50 

S-19898 Centering device & yoke cover 
(Part of 95-1357) .80 

S-20079 Mtg. brkt. & lug ( for sweep transf.).20 L
Z
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CHASSIS 19L25,19L26,19L27,19L28,21L21,22L20 

*, Part 
No. 

S-20335 
S-20336 

S-20367 
S-20408 

Description 

Pilot light bracket & wire 

Pilot light mtg. bracket 

Trap coil assem. 

Bracket 81 strip ( sweep) 

TUBES 

1 12AX7 1 6AQ7GT 

1 6AX4GT 1 5U4G 

1 6BE6 1- 1B3GT 
1 6SN7GT 1 6BK5 

Suggested Part 
List Price No. 

1 6AH4GT 

1 6BQ6GT 

OR 6BQ6G 

.45 

.20 

.75 

.45 

NOTE: See model parts list for C R tube, mtg. 

strap, dust seal strip and beam bender. 

21L21 MAIN CHASSIS PARTS 

12-1871 Coil & interlock mtg. bracket 
(Part of S-18579) 

12-1926 Tube support bracket (used with 
78-950 for 1B3GT) 

12-1955 Chassis mtg. bracket (4 used) 
15-98 Socket cap (Part of S-19636) 
15-101 Plate insulator cap (2 used with 

sweep assembly) 
17-121 Cable clamp (2 part of 95-1311) 
19-177 Anode clip (Part of S-15392) 
19-178 Cond. retaining clip (2 used) 
22-4 .004 mfd. Ceramic disc 500V 
22-8 .002 mfd. Ceramic disc 500V 
22-1256 75 mmfd molded mica 500V 
22-1775 .047 mfd molded 400V 
22-1776 .0033 mfd molded 600V 
22-1777 . 1 mfd molded 200V 
22-1785 .0015 mfd molded 400V 
22-1814 .0022 mfd molded 600V 
22-1831 56 mmfd molded mica 500V 
22-1832 500 mmfd molded mica 20,000V 

(2 used) 
22-1841 . 1 mfd molded 600V 
22-1842 .0047 rnfd molded 200V 
22-1845 .0022 rnfd molded 600V 
22-1849 .0047 mfd molded 600V 
22-2112 .001 rnfd ceramic 500V 
22-2125 680 mmfd mica 500V 
22-2127 .001 mfd molded 600V (2 used) 
22-2128 .001 mfd molded 600V (2 used) 
22-2129 .022 mfd molded 600V 
22-2166 . 15 mfd molded 200V 
22-2167 . 22 mfd molded 200V 

22-2248 .0033 mfd molded 600V (2 used) 
.22-2309 330 mmfd ceramic 500V 
22-2340 . 1 mfd molded 400V 
.22-2341 . 15 mfd molded 400V 
22-2387 680 mmfd ceramic 500V 
22-2398 Single section trimmer 
22-2416 1080 mmfd mica 500V 
22-2452 .015 mfd molded 200 V 
22-2478 Electrolytic 4/350V 100/25V 

40/25V 
22-2479 Electrolytic 10/475V 40/400V 

4/350V 100/50V 
22-2501 .0068 mfd molded 400V 

24-583 Sweep housing cover - top 
24-584 Sweep housing cover - back 

.15 

.15 

.10 

.45 

.15 

.20 

.15 

.07 

.26 

.26 

.20 

.26 

.26 

.26 

.20 

.26 

.26 

2 . 25 
.45 
.26 
.26 
.26 
.30 
.35 

.26 

.26 

.35 

.45 

.45 

.26 

.26 

.40 

.45 

.35 

.60 

.60 

.25 

2.50 

4.00 

43-209 
54-34 
54-139 

57-1718 

58-1804 
58-209 
58-202 
63-942 
63-958 
63-966 
63-1091 
63-1157 
63-1194 
63-1750 
63-1744 
63-1771 
63-1775 

63-1803 
63-1813 
63-1834 
63-1842 
63-1848 
63-1855 
63-1856 
63-1869 
63-1870 
63-1876 
63-1880 
63-1883 
63-1898 
63-1904 
63-1911 
63-1918 
63-1922 

63-1932 
63-1982 
63-2114 
63-2130 
63-2145 
63-2159 
63-2284 
63-2286 
63-2394 
63-2398 

63-2808 
63-2816 

63-2834 
63-2837 
63-2838 

63-2865 

63-3186 
63-3187 

.25 87-1" 

95-1311 .05 

Description 
Suggesten 
List Price 

Sweep housing .85 
6-32 x 1/4 hex nut (mt 22-1832) . 003 
3/8-32 x 9/16 hex palnut (1 mt 
each 63-2812, 2834, 2837, 2838, 

2394) .00f 
Tube socket retaining plate (used 
only when 78-801 is used) .01 
Socket mtg. plate (Part of S-19636) . 20 
Two prong plug (Part of S-18579) . 35 
Two prong plug (Part of S-18579) . 15 
15 K ohm 2 W ins. 10% .36 
22 K ohm 1 W ins. 10% .24 
4700 ohm 2 W ins. 20% (2 used) . 36 
12 K ohm 2 W ins. 10% .33 
47 K ohm 2 W ins. 10% .33 
47 K ohm 1 W ins. 10% .24 
150 ohm 1/2 W ins. 10% .21 
100 ohm 1/2 W ins. 20% .21 
470 ohm 1/2 W ins. 10% .21 
560 ohm 1/2 W ins. 10% (2- part 
of 95-1358) .21 
2700 ohm 1/2 W ins. 10% .21 

4700 ohm 1/2 W ins. 10% .21 
15 K ohm 1/2 W ins. 10% (2 used) . 21 
22 K ohm 1/2 W ins. 20% .21 

33 K ohm 1/2 W ins. 10% .21 
47 K ohm 1/2 W ins. 10% (2 used) . 21 
47 K ohm 1/2 W ins. 10% (2 used) . 21 
100 K ohm 1/2 W ins. 10% (2 used) . 21 
100 K ohm 1/2 W ins. 20% (2 used) . 21 
150 K ohm 1/2 W ins. 10% .21 
180 K ohm 1/2 W ins. 10% .21 
220 K ohm 1/2 W ins. 10% .21 
470 K ohm 1/2 W ins. 10% (3 used) . 21 
680 K ohm 1/2 W ins. 10% (2 used) . 21 
1 meg ohm 1/2 W ins. 10% (3 used) . 21 
1.5 meg ohm 1/2 W ins. 10% .21 
1.8 meg ohm 1/2 W ins. 10% .21 

3.3 meg ohm 1/2 W ins. 10% . 21 
100 K ohm 2 W ins. 10% .33 
2.2 ohth 1/2 W WW ins. 10% .21 
150 K ohm 1 W ins. 10% .24 
10 K ohm 2 W ins. 20% .33 
Vertical range control 1.20 
150 ohm 1 W ins. 20% .24 
330 ohm 1 W ins. 20% .24 
Vertical size control 1.20 
470 ohm 1 W ins. 10% .24 
or 63-1222 470 ohm 1 W WW 
ins. 10% 
68 ohm 2 W ins. 20% .33 
2.5 meg ohm 2 W ins. 20% 
(special) (used on 78-706) . 33 
Vertical hold control 1.20 
Brightness control 1.20 
Volume control & switch 1.81 

Vertical linearity control 1.81 
or 63-2812 Vertical linearity 
control 
330 ohm 1 W ins. 10% 
470 ohm 1 W ins. 20% 

Integrator unit .26 
Power transformer 30.00 

1.81 
.24 
.24 

Part 
No. 

95-1339 
95-1348 

95-1358 
95-1361 
100-166 

S-18579 
S-18748 
S 18763 
S-19032 

S-19040 
S-19342 

S-19342 

S-19636 

S-19662 
S-19743 
S-20079 

S-20335 
S-20336 
S-20367 
S-20377 

Description 

Audio output transformer 

Filter choke 

Deflection coil 
Vertical output transformer 
Pilot light bulb 

Plug & bracket (interlock) 
Horiz. width control coil assem. 1 

Corrector magnet (2 used 
Horizontal sweep transf. 6 

S-19079 winding only for S-19032 2 
Anode clip gz wire 
Horiz. linearity control coil 

Horiz. linearity control coil assem. 

Socket shell & mtg. plate 
(sweep- 1B3GT) 

Suggested 

2. 25 

3.50 
.20 
.50 
.00 
.30 
.50 
.75 
.50 

.80 

.60 

C. R. tube support assem. (sweep) . 70 
Horizontal oscillator coil assem. 1.50 
Transformer mtg. brkt & lug 
(sweep) .20 
Pilot light bracket & wire .45 
Pilot light mtg. bracket .20 

Trap coil assem. .75 
PM focus & centering assem. 
or S-19661 PM focus & centering 
assem. 8.50 

TUBES 

1 12AX7 1 6AQ7GT 
1 6CD6G 2 5U4G 
1 6BE6 1 6AX4GT 
1 6SN7GT 1 1B3GT 

1 6BK5 
1 6AH4GT 

1 1X2A 
or 1X2B 

Part 

No. 

ADD 

63-2838 

152-227 

Description 
Suggested 
List Price 

Volume control ik switch 1 81 

C R tube support block (2 used) )0 

MODEL L2236R - CHASSIS 19L27 

49-696 Speaker 5 1/4 PM 

MODEL L2236E - CHASSIS 19L27 

49-696 Speaker 5 1/4 PM 

49-738 

MODEL L2258R - CHASSIS 191_27 

Speaker, 10" PM 

Or alternate 49-649 speaker 

MODEL L2258E - CHASSIS 19L27 

49-738 Speaker 10" 

Or alternate 
PM 

49-649 Speaker 

MODEL L226ZR - CHASSIS I9L27 

49-738 Speaker 10" PM 

Or Alternate 49-649 Speaker 

MODEL L2262C - CHASSIS 19L27 

49-738 Speaker 1-0" PM 

6.00 

6.00 

8.75 

8.75 

8.75 

8.75 

MODEL L2285R - TV CHASSIS 19L27 - RADIO CHASSIS 

8L20 - RECORD CHANGER S-14054 

49-728 Speaker 10" PM 10.00 

Note - C. R. tube, mtg. strap, beam bender, etc. are 

listed on Model Parts list. 

CABINET PARTS MODEL L1846R 

49-738 Speaker 10" PM 

Or 49-649 Speaker 10" P M. 

MODEL L1846E - CHASSIS 19L25 

49-738 

Or 49-649 

Speaker 10" P.M. 

Speaker 10" P M. 

MODEL L181211 - CHASSIS 19L26 

49-719 Speaker 4" PM 

.24 MODEL L1812E - CHASSIS 19L26 
49-719 Speaker 4" PM 

MODEL L182OR - CHASSIS 19L26 

49-741 Speaker 5 1/4" PM 

MODEL L1820E - CHASSIS 19L26 

49-741 Speaker 5 1/4 PM 5.50 

CHASSIS 19L27 SAME AS CHASSIS 19L25 EXCEPT 

8.75 

11.75 
49-738 

63-3171 
8.75 63-3172 

11.75 

4.50 

OMIT 
63-2777 
152-218 

Volume control & switch 

C R tube support block (2 used) 

49-738 

63-3171 
4.50 63-3172 

49-738 

63-3171 
63-3172 

49-738 

63-3171 
63-3172 

5.50 

MODEL L2259R USING 21L21 CHASSIS 

49-738 Speaker 10" PM 

49 -649 Speaker Alternate 

MODEL L2259R USING CHASSIS 21L21 

Speaker 10" PM 

49-649 Speaker - Alternate 

Tone control 

Screen control 

MODEL L2267E 

Speaker 10 inch PM 

49-649 Speaker - alternate 
Tone control 
Screen control 

MODEL L2267H 

Speaker, 10 inch PM 
49-649 Speaker - alternate 
Tone control 
Screen control 

MODEL L2270 

Speaker, 10 inch PM 
49-649 speaker - alternate 

Tone control 
Screen control 

8.75 

11.75 

8.75 

11.75 

1.20 

1.20 

8 . 75 

11.75 

1.20 
1.20 

8.75 
11.75 
1.20 
1.20 

8.75 
11.75 

1.20 
1.20 
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49-740 
63-1828 
63-2892 
63-2893 
63-3171 
63-3172 

49-740 
d3-1828 

63- z892 
63-2893 
63-3171 
63-3172 

MODEL L2287R 

Speaker, 12 inch PM 
10 K ohm 1/2 W ins. 20% 
Tone control-treble (radio) 
Tone control-bass (radio) 
Tone control (TV) 
Screen control 

MODEL L2291E 

Speaker 12 inch PM 
10 K ohm 1/2 1,‘, ins. 20% 
Tone control - treble (radio) 
Tone control - bass (radio) 
Tone control - TV 
Screen control - TV 

MODEL L2261E 

49-738 Speaker 10 inch PM 
49-649 speaker - alternate 

63-3171 Tone control 
63-3172 Screen control 

49-738 

63-3171 
63-3172 

49 738 

63-3171 
63-3172 

49-738 

63-3171 
63-3172 

22-4 
22-8 
22-1442 
22-1775 
22-1776 
22-1777 

22-1785 

22-1832 

22-1841 
22-1842 
22-1844 
22-1847 
22-1849 
22-2112 
22-2125 
22-2127 
22-2166 
22-2167 
22-2226 
22 - 2248 

MODEL L2261H 

Speaker, 10 inch pm 
49-649 Speaker-alternate 
Tone control 
Screen control 

MODEL L2266R 

Speaker 10 inch PM 
49-649 speaker - alternate 
Tone control 
Screen control 

MODEL L226OR 

Speaker 10 inch PM 

49-649 speaker - alternate 
Tone control 
Screen control 

MAIN CHASSIS 22L20 

.004 mfd ceramic disc 500V 

.002 mfd ceramic disc 500V 
100 mmfd molded mica 500V 
.047 mfd molded 400V 
.0033 mfd molded 600V 
.1 mfd molded 200V (3 used) 

.0015 mfd molded 400V 

500 mmfd molded 20,000V 
(2 used) 
.1 mfd molded 600V 
.0047 mfd molded 200V 
.047 mfd molded 600V 
.0047 mfd molded 200V 
.0047 mfd molded 600V 
.001 mfd ceramic 500V 
680 mmfd mica 500V 
.001 mfd molded 600V (2 used) 
.15 mfd molded 200V 
.22 mfd molded 200V 
.0033 mfd 400V 
.0033 mfd molded 600V 

.21 

1.20 
1.20 

.21 

1.20 
1.20 

8.75 
11.75 
1.20 
1.20 

8 . 75 
11 . 75 
1.20 
1.20 

8.75 
11.75 
1.20 
1.20 

8.75 

11.75 
1.20 
1.20 

.26 

.26 

.27 

.26 

.26 

.26 

.20 

2.25 
.45 
.26 
.35 
.26 
.26 
.30 
.35 
.26 
.45 
.45 
.26 
.26 

Part 
No. 

22-2302 
22-2309 
22-2340 
22-2341 
22 2387 
22-2398 
22-2416 
22-2478 

22-2483 
22-2484 
22-2505 
24-583 
24-584 
43-209 

63-958 
63-966 
63-1157 
63-1192 
63-1194 
63-1543 
63-1743 
63-1744 
63-1771 
63-1785 
63-1789 
63-1810 
63-1813 
63-1834 

63-1842 
63-1855 
63-1856 
63-1869 
63-1870 
63-1883 
63-1887 
63-1898 
63-1904 
63-1905 
63-1911 
63-1912 
63-1918 
63-1925 
63-1982 
63-1983 
63 - 2145 

63 - 2286 
63-2398 

63-2805 
63-2812 
63-2816 
63-2835 

63 - 2837 
68-2838 
68-2853 
63-2894 
63-3166 
63-3189 
63 - 3191 

Description 

470 mmfd ceramic 500V 
330 mmfd ceramic 500V 
.1 mfd molded 400V 
.15 mfd molded 400V 
680 rnfd ceramic 500V 
Trimmer 
1080 mmfd mica 500V 
Electrolytic 4/350V 100/25V 
40/25V 
Electrolytic 
.0068 mfd molded 1000V 
120 mmfd molded mica 
Sweep housing cover-top 
Sweep housing cover back 

Sweep transf. housing 

22 K ohm 1 W ins. 10% 
4700 ohm 2 W ins. 20% (2 used) 
47 K ohm 2 W ins. 10% 
.27 K ohm 1 W ins. 10% 
47 K ohm 1 W ins. 10% 
33 K ohm 2 W ins. 10% (2 used) 
100 ohm 1/2 W ins. 10% 
100 ohm 1/2 W ins. 20% (4 
470 ohm 1/2 W ins. 10% 
1 K ohm 1/2 W ins. 10% 
1200 ohm 1/2 W ins. 10% 
2700 ohm 1/2 W ins. 10% 
4700 ohm 1/2 W ins. 10% 
15 K ohm 1/2 W ins. 10% 

Suggested 
List Price 

.35 

.26 

.40 

.45 

.35 

.60 

.60 

2 . 50 

.25 

.24 

.36 

.33 

.24 

.24 

.21 
used) . 21 

.21 

.21 

.21 

.21 

.21 

.21 

22 K ohm 1/2 Vv ins. 20% (2 used) . 21 
47 K ohm 1/2 W ins. 10% (2 used) . 21 
47 K ohm 1/2 W ins. 20% .21 
100 K ohm 1/2 W ins. 10% (3 used).21 
100 K ohm 1/2 W ins. 20% (3 used).21 
220 K ohm 1/2 W ins. 10% .21 
270 K ohm 1/2 W ins. 10% .21 
470 K ohm 1/2 W ins. 20% .21 
680 K ohm 1/2 W ins. 10% (2 used).21 
680 K ohm 1/2 W ins. 20% .21 
1 meg ohm 1/2 W ins. 20% (3 used)21 
1 meg ohm 1/2 W ins. 20% .21 
1.5 meg ohm 1/2 W ins. 10% .21 
2.2 meg ohm 1/2 W ins. 10% .21 
100 K ohm 2 W ins. 10% .33 
47 ohm 2 W ins. 20% .33 
10 K ohm 2 W ins. 20% .33 
330 ohm 1 W ins. 20% (2 used) . 24 
470 ohm 1 W ins. 10% .24 
or 63-1222 470 ohm 1 W WW ins. 
10% .24 
Vertical size control 1 . 20 
Vertical linearity control 1 . 81 
Special hi-voltage resistor .33 
Vertical hold & tone control 

(2 used) 1.20 

Brightness control 
Volume control & switch 
Screen control 
8.2 ohm 1/2 W WW ins. 10% 
220 K ohm 2 W ins. 10% 
470 ohm 1 W ins. 10% 
15 meg ohm 1 W ins. 10% 

1.20 
1.81 
1.20 

.33 

Part 
No. 

95-1339 
95-1352 
136-22 
149-101 
149-118 
149-131 
S-18748 

S-19342 

S-19743 

S-20099 
S-20195 
S-20438 

Description 
Suggested 
list Price 

Audio output transformer 2.25 
Vertical output transformer 
Fuse (250 MA) .25 
Iron core & spring (for S-18748) . 35 
Iron core & spring (for S-19342) . 20 
Iron core (Part of S-19743) . 15 
Width control coil assem. (mtd 
on S-18579) 1 . 00 
Horiz. linearity control coil 
assem. ( mtd. on S-18579) . 80 
Horizontal oscillator coil 
assem. 1.50 
Horizontal sweep transformer 
Winding only for S-20099 
Trap coil assem. 

S-20127 POWER SUPPLY PARTS LIST 

22-2487 
95-1170 
95-1334 
95-1353 

Electrolytic 
Filter choke 
Filter choke 
Power transformer 

MODEL L2572R 

49-738 Speaker, 10 inch PM 
49-649 speaker is alt. 

S-20344 
S-20358 
S-20360 

C. R. TUBE di, MTG. ASSEMBLY 

PM focus & centering assem. 
Focus unit mtg. bracket 
Corrector magnet assem. 
(2 used) 

MODEL L2573E 

49-738 Speaker 10 inch PM 
49-649 speaker is alt. 

49-738 

49-738 

49-740 
63-1828 
63-2892 
63-2893 
S-18812 
S-19472 

MODEL L2574R 

Speaker 10 inch PM 
49-649 speaker is alt. 

MODEL L2575E 

Speaker 10 inch PM 
49-649 speaker is alt. 

MODEL L2592R 
MODEL L2593H 

TV CHASSIS 22L20 
RADIO CHASSIS 10L20 

RECORD CHANGER S-14053 

Speaker 12 inch PM 
10 K ohm 1/2 W ins. 20% 
Tone control - treble 
Tone control - bass 
Loop loading coil assem. 
Low impedance loop, clip & 
strip 

MODEL L2876E 

49-743 Speaker 10 inch PM 

C. R. TUBE AND MTG. ASSEMBLY 

12-2025 
12-2029 
95-1359 
S-17461 
S-20344 
S-20358 
S-20360 

Yoke mtg. bracket 
Mtg. bracket (2 used) 
Deflection yoke 
Beam bender unit 
PM focus & centering assem. 
Focus unit mtg. bracket 
Corrector magnet (2 used) 

MODEL L2876R 

49-743 Speaker, 10 inch PM 

MODEL L2878R 

49-743 Speaker, 10 inch PM 

MODEL 2879E 

49-743 Speaker 10 inch PM 

MODEL L2281 & R & E 
2.00 TV CHASSIS 19L27 
2.75 RADIO CHASSIS 4L03 

RECORD CHANGER S-14054 

8.75 
11.75 

8.75 

49-745 Speaker 7 1/2 PM 
63-1828 

1.50 

10 K ohm 1/2 W ins. 20% .21 

CHASSIS 19L28 

CHASSIS 19L28 SAME AS CHASSIS 19L26 EXCEPT: 

OMIT  

63-2777 Volume control & switch 
ADD 

63-2838 Volume control & switch 1 . 81 

11.75 MODEL L2229R 

49-696 Speaker 5 1/4 PM 6.00 

8.75 
11.75 

8.75 
11.75 

.21 

.65 

1 . 00 

49-696 

49 - 741 

MODEL L2229E 

Speaker 5 1/4 inch PM 

MODEL L2235R 

Speaker, 5 1/4 inch PM 

MODEL L2235E 

49-741 Speaker 5 1/4 inch PM 

MODEL L2571R 

49-738 Speaker, 10 inch PM 
or 49-649 speaker-alternate 

95- 13 59 

S-17461 
S-20344 
S-20358 

C. R. TUBE & MTG. ASSEMBLY 

Deflection yoke 

Beam bender unit 
PM focus & centering assem. 
Focus unit mtg. bracket assem. 

S-20360 Corrector magnet assem. 

6.00 

5.50 

5.50 

8 . 75 
11.75 

1.50 
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CHASSLS 19K20, -3, 19K22, -3, 19K23, -3, 19K24, -3, 21K20, -3, 28K20 

INDEX 

ALIGNMENT INSTRUCTIONS . 

CIRCUIT DESCRIPTION .. . • •   

PARTS LIST   
PRODUCTION CHANGES  

RESISTANCE MEASUREMENTS.   

SCHEMATIC   

SPECIFICATIONS   
TOP VIEW — TUBE LAYOUT. . 

TRIMMER LOCATIONS  

VOLTAGE MEASUREMENTS . . 

WAVEFORMS   

PAGE 

33 
48 

43-47 
30 
50-54 
50-54 

30 
49 
49 
50-54 

36 

REFERENCE CHART OUTLINING 

DIFFERENCES IN THE K-3 CHASSIS 

Chassis Tubes Picture Screen Tone Focus 
Tube Register Register 

Vertical 
Range Pilot 
Control Light 

19K20-3 19 17LP4 Yes Yes 

19K22-3 19 17LP4 No No 

19K23-3 19 21FP4A Yes Yes 

19K24-3 19 21FP4A No No 

21K20-3 21 21EP4A Yes Yes 

28K20 28 27AP4A Yes Yes 

3 position tap 

3 position tap 

3 position tap 

3 position tap 

magnetic 
(screwdriver 
adjustment) 

Yes Yes 

No No 

Yes Yes 

No No 

Yes Yes 

electrostatic 
(screwdriver Yes Yes 
adjustment) 

REVISED CHASSIS AND MODEL INFORMATION 
"K" AND "K-3" SERIES TELEVISION RECEIVERS 

The K-3 series of Zenith television receivers are 
similar to the " K" series 

The S-18770 turret tuner as originally used in the " K" 
series will also be used in early production K-3 re-
ceivers. Later production K-3 receivers will utilize 
the S-19840 tuner. The two tuners are directly inter-
changeable as complete units, however the VHF chan-
nel strips are not. The S-19840 tuner will have the 

part number stamped in its frame and the channel 
strips will have the suffix letter "A" stamped after 
the channel number. 

Although the alignment procedure remains the same, 

a marked improvement in sound performance has 
been attained in the K-3 series by the utilization of 
new, more sharply tuned sound IF transformers. 

In all K-3 receivers and in late production " K" re-
ceivers, cathode trap L13, has been omit-
ted and the 41.25 Mc sound trap L9 moved from the 
rear of the chassis to the position originally occupied 
by L13. Improvements in intercarrier sound trans-

former design obviates the need for the cathode trap. 
In aligning receivers in which cathode trap L13 has 
been omitted, follow the procedure as outlined 
omitting steps 11 and 12. 

In the 21K20-3 chassis, the 6AH4Gt damper tube re-
placed the 6V3 damper originally used in the 21K20 
chassis. 

A three position tap is 
tube in the 19K20-3, 
19K24-3 chassis. The 
focusing and centering 

used for focusing the picture 
19K22-3, 19K23-3, and the 
21K20-3 chassis utilizes PM 

MODEL SCREEN TV CHASSIS RADIO CHASSIS 

K1812E (or - 3) 17" 19K22 (or - 3) None 
K1812R (or - 3) 17" 19K22 (or - 3) None 
K1815E & R 17" 19K20 None 
K1820E (or - 3) 17" 19K20 (or -3) None 
K182OR (or - 3) 17" 19K20 (or - 3) None 
K1846E (or - 3) 17" 19K20 (or - 3) None 
K1846R (or - 3) 17" 19K20 (or - 3) None 
K1850E & R 17" 19K20 None 
K188OR (or - 3) 17" 19K20 (or - 3) 8H2OZ 
K2229E (or - 3) 21" 19K24 (or - 3) None 
K2229R (or - 3) 21" 19K24 (or -3) None 
K2230E & R 21" 21K20 None 
K2235E (or - 3) 21" 19K23 (or - 3) None 
K2235R (or - 3) 21" 19K23 (or - 3) None 
K2240E & R 21" 21K20 None 
K2258E (or - 3) 21" 19K23 (or - 3) None 
K2258R (or - 3) 21" 19K23 (or - 3) None 
K226OR (or - 3) 21" 21K20 (or - 3) None 
K2262R (or - 3) 21" 19K23 (or -3) None 
K2263E (or - 3) 21" 21K20 (or - 3) None 
K2266R (or - 3) 21" 21K20 (or - 3) None 
K2267E (or - 3) 21" 21K20 (or - 3) None 
K2268R 21" 21K20 None 
K227OR 21" 21K20 None 
K2271H (or - 3) 21" 21K20 (or - 3) None 
K2286R (or - 3) 21" 19K23 (or - 3) 7K21 
K2287R (or .- 3) 21" 21K20 (or - 3) 8H2OZ 
K229OR 21" 21K20 10H20 Z 
K2291E (or - 3) 21" 21K20 (or - 3) 10H2OZ 
K2872R 27" 28K20 None 
K2873E 27" 28K20 None 

POWER SUPPLY 
110 Volts - 60 Cycles AC 

K18 Series 175 Watts 
K21 Series 235 Watts 
K28 Series 345 Watts 

TV AUDIO OUTPUT 
Undistorted 2.5 Watts 
Maximum 4.4 Watts 

(28K20 Und. 5, Max. 8 Watts) 

ANTENNA IMPEDANCE 
300 Ohms 
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"K" SERIES SERVICE DATA 
This is the latest service data on the " K" series TV 
receivers. In using the information, it must be re-

membered that the suggestions offered are to be used 
only in those instances where the particular problem 
arises. Wholesale modifications in unaffected areas 
may lead to further difficulties. 

21K2OZ CHASSIS 

This chassis is the same as the 21K20 chassis, ex-
cept for the utilization of a 21EP4A magnetically 

focused picture tube, and the S-19961 PM focus and 
centering assembly. This assembly is similar to, 
and adjusted in the same way, as the unit previously 
used in the 20H20 chassis. 

PROPER ADJUSTMENT OF CONTRAST CONTROL 

The " K" series receivers have been designed with 
considerable contrast reserve which, when properly 

used, results in an outstanding picture. However, if the 
contrast setting is advanced too far in noisy areas, 
more snow and noise will be in evidence than in a re-
ceiver having limited contrast range. Therefore, 
when making comparison checks, always adjust both 
receivers to the same contrast level. 

ARCING IN NECK OF 21" PICTURE TUBES 

This condition is usually caused by loose particles 
inside the picture tube shifting into the gun structure, 
causing high voltage breakdown. Arcing does not 
necessarily indicate that the picture tube is defective, 
as In many instances the " short" burns itself out. 

There have been many cases where the " short" was 
cleared by removing the picture tube from the chassis, 
holding it face down and gently tapping the bell. The 
picture tube should only be replaced if it has been de-
termined that the " short" cannot be cleared in the 
afore mentioned manner. 

TEMPORARY CHANGE IN VERTICAL 
HOLD RANGE CONTROL CIRCUIT 

Several thousand "K" chassis have been shipped in 
which the vertical hold range control has been left dis-
connected, and in its place a single 2200 or 3300 ohm 
resistor, or a parallel combination of these two sub-
stituted. The reason the controls were left unused 
is that they were found to be sub-standard after 
being riveted to the chassis. 

PICTURE SHRINKS HORIZONTALLY  

This condition may be caused by an increase in value 
of the 150K resistor in the plate (pin 2) circuit of the 

6SN7GT horizontal discharge tube. Replace with a 
150K 1W resistor. 

HORIZONTAL PULL ON TOP OF RASTER 

With certain types of transmitted signals, a definite 
pull can be noticed on top of the raster. To correct 
this condition, replace the .01 mfd. coupling capaoitor 
(C44 in the grid circuit of the 6BE6 sync clipper) with 
a .0022 mfd. capacitor. 

HORIZONTAL PULLING AND INSTABILITY  
ON COMMUNITY ANTENNA SYSTEMS 

On some community distribution systems, consider-

able hum may be introduced into the receiver input. 
If this hum appears in the detector output it may cause 
sync instability or pulling on top of the raster. Cor-

rection can be made by replacing the .01 mfd. cap-
acitor (C44) in the grid circuit of the 6BE6 sync 
clipper with a . 0022 mfd. unit. 

PICTURE FLICKER  

Fluctuations in line voltage often cause picture flicker. 
This condition can be remedied by increasing the 2nd 
video plate decoupling capacitor (C23) from 20 to 
100mfd. 

AIRPLANE FLUTTER 

It may be desirable to speed up the AGC action in 
some areas to compensate for rapid changes in signal 
level caused by fading and airplane reflections. To 
accomplish this, replace the .47 mfd. AGC capacitor 
C18 with a .047 mfd. unit of the same type. In add-
ition, change the .01 mfd 6BE6 coupling capacitor 
(C44) to .0022 mfd. 

RINGING OR WHITE STRIPES 
IN "K" SERIES RECEIVERS  

This condition can usually be corrected by readjust-
ing the horizontal drive control, or by replacing the 
6CD6 tube. In more stubborn cases, it may be neces-
sary to dress peaking coil L22 and the contrast and 
picture control leads as far from the sweep trans-

former cage as is practical. Also to insert the follow-
ing network in series with the red- white lead of the 
sweep transformer. 

17911 

1000 OHM .0047 400 V 
1/2 W. 22-1811 
63-1786 

SERVICING " K" TUNERS 

Many tuners can be satisfactorily repaired in the 
field, thus eliminating unnecessary delays, handling 
and shipping charges. 

In some tuners, the bulls eye adjustment had been 
screwed too far into the strip causing the slug to re-
main in a fixed position when turned. To correct this 

condition, remove the channel strip, lift up the spring 
clip which holds the adjustment screw in place and 

reinstall the slug so that it moves in and out when 
turned. 

In servicing tuners, satisfactory operation can be 
obtained by removing the tuner from its case and 
plugging in the power and IF connectors. For further 
convenience, it may be desirable to use a test chassis 
in which these leads have been extended 10 to 20 inches. 

In replacing a 22-2404 feed through capacitor, unsolder 
the top and bottom leads and the center ground con-
nection. Do not use excess heat or solder when making 
connections. 

Some of the component parts in the tuner cannot be 
replaced without removing the fine tuning control 
and bracket assembly. This bracket can be removed 
as follows: 

1. Unsolder the fine tuning capacitor leads. 

2. Loosen the Allen head set screw on the fine 
tuning shaft collar and remove fine tuning shaft. 

3. Remove the self tapping screw from the center 
top of the tuning capacitor mounting bracket, 
loosen the three remaining screws and remove 
the bracket. Reverse the above procedure when 
the tuner is re-assembled. 

CHANGE IN PICTURE TUBE GASKET  

The upper half of the gasket was removed to comply 
with Underwriters specifications which require the 
picture tube to have sufficient air relief should an 
implosion occur. Insufficient air relief could cause 
the safety glass to be blown out. 

LOW SENSITIVITY ON UHF 

A number of tuners have been returned to the factory 
because of poor performance on UHF. These tuners 

had excessive leakage in the coaxial cable which is 
used to inject the oscillator signal on UHF. To check 
the cable, switch the tuner to a VHF position, unsolder 

the ground end of the 22K resistor R7, and check for 
leakage using the highest megohm scale on a vacuum 
tube voltohmeter. If the meter shows anything but 
infinite resistance, replace the cable. 

ARCING BETWEEN THE 1X2A TUBE  
AND ADJACENT COMPONENTS  

In areas of high humidity, high voltage breakdown 
may occur between the 1X2A tube and adjacent com-
ponents, particularly the 6SN7GT tube. To correct 
this condition, install a 83-2102 polystyrene corona 
shield around the 1X2A tube and socket assembly. 

Kr  \sri-ooNTG2R 

,SLOT FOR IX2A 
I If FILAMENT LEADS 

83-2102 CORONA SHIELD 

TONGUE 

To install the corona shield, bend on broken line, 
(See illustration) and hold down one half of the shield, 
slip this half under the filament leads and wrap around 
the 1X2A tube. Insert tongue through the slot to secure 
shield. 

REMOVAL OF CATHODE TRAP L13  
In late production " K" receivers, cathode trap L13 
has been omitted, and the 41.25 Mc. sound trap L9 
moved from the rear of the chassis to the position 
originally occupied by L13. Recent improvements 
in inter- carrier sound transformer design obviates 
the need for a cathode trap. 

SPURIOUS RADIATION FROM THE  
HORIZONTAL OUTPUT TUBE 

We have received reports from fringe areas of float-
ing visible disturbance in various shapes and forms 
which appear on the right side of the picture tube 
screen. This condition is caused by 15.75 Kc. har-
monics radiated by the horizontal output tube and 
usually appear when the receiver is switched to an 
unused channel, and disappearing when a station is 
tuned in. If it does not disappear when a station is 
tuned in, readjust the horizontal drive control, or 
replace the horizontal output tube. 
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ADJUSTMENTS AND 
ALIGNMENT 

THE FRINGE LOCK CIRCUIT 

The fringe lock is a newly developed circuit, utilizing 
a 6BE6 heptode, which can be adjusted to assure sync 
stability over the wide range of noise and signal levels 
encountered in different areas. In this circuit the out-
put of the crystal detector, approximately - 2 volts 
peak to peak, is fed to grid #1 of the 6BE6. The sanie 
signal, after it has been inverted and amplified to 
approximately 40 volts peak to peak by the first video 

amplifier, is applied to grid #3 which in this circuit 
is the signal grid. The fringe lock control is used to 
pre-set the bias on grid #1 so that the normal 2 volt 
signal allows proper sync clipping action, i.e. the sync 
pulses, which have been stripped from the composite 
video signal appearing at grid # 3, will appear at the 
plate. If a noise pulse drives grid #1 beyond the 2 volt 
level, plate current cutoff occurs and the noise pulse 
cannot get through to falsely trigger the sweep oscil-
lators. On rare occasions, a strong noise pulse may 
occur at the time of the sync pulse and th€ tube like-
wise will cut off, however, the flywheel action of the 
sweep oscillators will maintain sync during this brief 
period. The entire fringe lock system is based on the 
fact that the loscz of an occasional sync pulse is to be 
preferred over having a noise pulse get through to 
falsely trigger the sweep oscillator. 

FRINGE LOCK ADJUSTMENT 

1. Turn the fringe lock control fully clockwise and 
then back it off approximately 1/4 turn. Adjust the 
vertical and horizontal hold controls and check opera-
tion of the receiver to see that it syncs normally when 
the turret is switched from channel to channel. 

2. If the picture jitters or shows evidence of delay, 
tearing, split phase, etc., back down the fringe lock 
control further, a few degrees at a time, each time re-
adjusting the hold controls and switching from channel 
to channel until normal sync action is obtained. It will 
ne found that under normal signal conditions, the 
correct adjustment will be near the counterclockwise 
position of the control. 

3. In fringe and noisy areas, the best adjustment will 
be found at or near the maximum clockwise position 

of the control. 

CORRECTOR MAGNET ADJUSTMENT 

Two corrector magnets are used (See Fig. 7 ) to 
obtain straight,'sharply focused sweep lines across 
the face of the picture tube. These magnets are 
mounted on the deflection coil mounting bracket and 
can be moved in and out or up and down by bending 
the flexible arms which support them. The corrector 
magnets are adjusted at the factory and should not 
require re-adjustment unless accidentally bent out 
of position. If this occurs, adjustment can then be 
made as follows: 

1. With the vertical and horizontal size controls, 
reduce the size of the picture to a point where the 
four corners and sides of the picture are visable. 

2. Bend the corrector magnet arms until the corners 
become right angles and the top of the raster is 
parallel with the bottom and the left side is parallel 
with the right side. After adjustment, the picture 
should be restored to normal size. 

NOTE: Mis-adjustment of the corrector magnets 
may cause pincushioning, barreling, keystoning, poor 
linearity, etc. 

CENTERING ADJUSTMENTS 

Two types of centering assemblies have been used 
in production. 

The S-18118 assembly consists of two magnetic rings 
mounted in two movable washers. The washers are 
provided with tabs so that the magnets can be turned 
independently of each other to vary the total magnetic 
flux. This unit is installed approximately 3/4" behind 
the yoke to prevent the yoke from demagnetizing the 
ring type magnets. Adjustment is made by gradually 
rotating the tabs with respect to each other and ro-
tating the entire unit until the picture is centered 

Fig. 7 Adjustments on Neck of Picture Tube 

CENTERING 
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ADJUSTMENT 
LOCKNUT 

TURRET SHAFT 
GROUNDING SPRING 

&4;t1 
TURRET SHAFT 

TENSION SPRING 

Fig, 8 Exploded View of Turret Tuner 

DETENT 
ROLLER 

POWER CONNECTOR 

INDEX SPRING 

TURRET SHAFT 
4,IL ENSION SPRING 

H
I
I
N
3
Z
 
?
E
L
 
3
9
V
d
 A
l
 

© John F. Rider 



{-The S-18439 assembly (See Fig. 7 ) utilizes a small 
bar type magnet which can be turned by means of a 
knurled shaft. This assembly can be installed withir 
1/8" of the yoke and is adjusted by turning the knurled 

shaft and rotating the entire unit until the picture is 
centered on the screen. 

AFC ADJUSTMENTS 

The AFC adjustment can effectively be made by set-
ting the horizontal hold control L27 to a position 
where it is virtually impossible to " throw" the re-
ceiver out of horizontal sync when switching from 

channel to channel. 

BULLS-EYE TUNER ADJUSTMENTS 

To adjust the receiver for bulls- eye tuning, set the 
fine tuning control to its approximate center position 
as shown in Fig. 4 . Without further adjustment of 
the fine tuning control insert a 68-21 alignment wrench 
into the tuner (See Fig.10 ) and adjust each operating 
channel to resonance. It will be noted that tuning to 
one side of resonance results in a faded, washed-out 
picture with the spacing between the wedge lines 
fogged and tuning in the opposite direction causes the 
spaces between the lines to clear up. However, going 
beyond this point causes the picture to take on a 
"wormy" appearance from sound getting into the 
picture. Correct adjustment is obtained by tuning 
to the " wormy" picture and then backing the control 
off slightly until the picture clears up. 

REMOVING TURRET TUNER FROM CHASSIS 

1. Pull out the power and IF connector cables and 
disconnect the antenna transmission line. 

2. Look through the U-shaped opening (See Fig. 8 ) 
in the top of the tuner and rotate the fine tuning con-
trol until the allen head screw on the fine tuning shaft 
is straight up. 

3. Loosen (do not remove) the hex head set screw 
in the turret dial cord pulley assembly. 

4. Slide the pulley towards the front of the chassis 
until it clears the fine tuning shaft. 

5. Remove the four wing or hex nuts and gently pull 
the tuner assembly straight out of its case. 

REMOVING CHANNEL STRIPS 

1. Remove the tuner from the case and lay on its side. 

2. Rotate the turret drum until the strip to be re-
moved is readily accessible. 

3. Insert a small screwdriver in the slot (See Fig. 9 ). 
Push in the direction of arrow until the channel strip 
clears the drum slot then lift straight out in direction 
of screwdriver shaft. 

Fig. 9 Removing Channel Strips 
CAUTION: DO NOT PRY 

CAUTION: TO AVOID DAMAGE TO CHANNEL 

STRIPS, DO NOT USE PRYING ACTION IN 
REMOVING STRIPS. 

REMOVING TURRET DRUM ASSEMBLY 

1. Use long nose pliers and remove the two turret 
shaft tension springs from the front and rear of the 
tuner assembly. Slide the bronze turret shaft ground-
ing spring out of its slot at the rear of the tuner. 

2. With a pair of long nose pliers, grasp the first 
turn of the spiral index spring and lift spring off 
its hook. This takes pressure off the detent arm 
and may cause the roller to fall out and become lost. 

3. Slide the drum out of its slot. Reverse this pro-
cedure to re-assemble the tuner. 

DOUBLE DELAYED GATED AGC 

In order to obtain the best possible performance in 
fringe and weak signal areas, it is important that the 
application of AGC voltage to the 6BK7 RF tube be 
withheld until the signal level reaches approximately 
500 microvolts at the antenna input. The noise figure 
of the tuner will be optimized only under this condi-
tion of no AGC voltage. To accomplish this, the 
cathode of the 6CB6 1st IF tube is approximately 
8 volts positive by virtue of the drop through the 
cathode resistor of the 6CB6 3rd IF. This voltage 
plus the voltage which results from current flow 
through the tube makes the grid of the 6CB6 1st IF 
approximately 9.3 volts negative with respect to its 

Fig. 10 Bull's-eye Tuning Adjustment 

cathode. It should be noted here that the bias voltage 
for the 3rd IF is obtained across the 100 ohm portion 
of the cathode resistor only. The voltage at the 
junction of the two resistors varies from 8 volts with 
no signal to 4 volts with strong signals. The 2nd IF 
tube is in series with the 1st IF tube and any changes 
in the plate current of the 1st IF tube will also change 
the 2nd IF tube thus the 2nd IF tube is also controlled 
indirectly by the AGC. 

Under weak signal conditions, the output of the AGC 
tube at point " F" is approximately 8 volts positive. 
This positive voltage however, does not reach the 
grid of the 6BK7 because of the 2.2 megohm resistor. 
Actually the grid of this tube is slightly negative 
because of contact potential developed as a result of 
the high resistance in its grid circuit (2.2 megohms). 
The 8 volts positive voltage however, is applied to 
the grid of the 6CB6 1st IF but because the cathode 
is 9.3 volts positive the grid is actually 1.3 volts 
negative with respect to its cathode and AGC control 
of the IF results under weak signal conditions. 

When the receiver is used with normal signals, the 
signal voltage applied to the grid of the AGC tube 
will increase and as a result the output of the AGC 
tube will become 4 to 5 volts negative. This negative 
voltage will be applied to the 6BK7 through the 2.2 
megohm resistor thus both the RF and IF stages will 
then be controlled by the AGC. 

With the application of a negative AGC voltage to the 
6B1C7 tube under normal signal conditions, the noise 
figure of the tuner will not be optimized as under weak 
signal conditions, however, this is not a consideration 
with normal signal levels. 

AGC ADJUSTMENTS 

The AGC delay control can be adjusted from the front 
of the cabinet. 

Connect the calibrated oscilloscope through a 10K 
Isolation resistor to terminal " E" (Fig. 25 ). Select 
the strongest TV signal and observe the deflection 
3n the oscilloscope screen. Adjust the AGC delay 
control for 2 volt peak output. 

Satisfactory adjustment can also be made by observing 
the picture and slowly turning the AGC delay control 
from its maximum clockwise position, counterclock-

wise until a point is reached where the picture dis-
torts and buzz is heard in the sound. The control 
should then be turned slowly clockwise and set at a 
point comfortably below this level of intercarrier 
buzz, picture distortion and improper sync. 

CAUTION: Misadjustment of the AGC delay control 
can result in a washed-out picture, distorted picture, 
buzz in sound OR COMPLETE LOSS OF PICTURE 
AND SOUND. 

i/ 

HOOKED END 
FOR CONNECTING 
TO VARIOUS GRIDS 

ALIGNMENT 
TO RECEIVER ANTENNA TERMINALS 

MODIFIED S-15369 
MATCHING TRANSFORMER SWEEP GENERATOR 

OUTPUT CABLE 

470 MMFD. 
CERAMIC 
CAPACITOR 

GROUND DIRECTLY 
TO CHASSIS. DO NOT 
USE LEADS. 

561.1 
1/2  W 5% 

e CARBON 
RESISTOR 

Fig. 11 IF-RF Alignment Fixtures 

A suitable sweep enerator in conjunction with an 
accurate marker must be used for alignment work. 
It is very important to have the sweep generator out-
put cable properly terminated and to check whether 
or not its attenuator js reactive. If the attenuator is 
reactive or if the output cable is improperly ter-
minated, correct alignment cannot be made since the 
degree of attenuation then may change the shape as 
well as the amplitude of the response curve. The 
position of the attenuator should only vary the ampli-
tude and not the shape of the response curve. 

CALIBRATING THE OSCILLOSCOPE 

When aligning the RF and IF stages oF the receiver, EC
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CHASSIS 19K20. -3,19K22, -3,19K23. -3, 19K24. -3.21K20. -3.28K20  

Fig. 12 IF Alignment Guide 

1st IF 
CATHODE TRAP 

L11 
47.25 Mt 110 

TRAP _ 39.75 MC 
TRAP 

it is necessary to measure detector peak output. 

This may be done with a voltage calibrator used in 
conjunction with an oscilloscope. If a calibrator is 
not available, the oscilloscope can be calibrated with 
a known DC voltage. To make the calibration, connect 
the ground lead of the vertical input cable to the nega-
tive side of a 3 volt battery supply. Turn the hori-
zontal gain control fully counterclockwise. With the 

"hot" lead, make a momentary contact to the positive 
connection on the battery and observe the instantan-
eous spot deflection on the screen. Discharge the 
scope input capacitor by shorting out the leads and 
repeat the procedure, each time readjusting the scope 
vertical gain until the spot deflects 3 large divisions 
on the screen. Each division then represents 1 volt 
peak. The position of the vertical gain control should 
be marked for future reference. 

VIDEO IF ALIGNMENT 

1. Connect the negative lead of a 2 volt battery 
supply to terminal " F" (Fig. 25 ) and the positive 

CRYSTAL 
DETECTOR 
WITH COVER 
REMOVED 

eidlliVie • .11\ 

— - 
L20 

OUADRATURE COIL 

lead to chassis. The bias supply should be made 
variable so that it can be varied from negative 3 
volts to positive 3 volts. Keep the supply leads 
short. 

2. Connect the calibrated oscilloscope through a 
10,000 ohm isolation resistor between terminal " E" 
and chassis. The sweep generator input to the re-
ceiver should be adjusted for 2 volts peak to peak 
detector output. Do not exceed this output level 
during any of the adjustments. 

3. Feed the output from the sweep generator through 
the special termination unit shown in Fig. 11 to point 
"D" (Pin 1 of 6CB6, 3rd IF). Adjust the generator 
until a pattern similar to Fig.14 is obtained. 

4. Set the Marker Generator to 44 Mc and alter-
nately adjust the top and bottom sn.igs and the coup-
ling adjustment of the 4th IF transformer for max-
imum gain and symmetry with the 44 Mc Marker 
in the center of the response curve. The wire rod 
type of coupling adjustment utilizes an insulated 
sleeve by means of which coupling can be changed 

Fig. 13 41.25 Mc Trap 

44 MC. 

Fig. 14 4th IF Response 
by turning the rod in or out. 

If the correct response curve cannot be obtained in 
this step, check the position of the two slugs to. see 
that they are entering their respective coils from the 
opposite ends of the coil form. The position of the 
slugs near the center of the coils may change the 
coefficient of coupling, making correct alignment 
difficult if not impossible. 

5. Connect the sweep generator cable to point " C". 
Adjust the attenuator for a 2 volt peak to peak de-
tector output. 

6. As a preliminary adjustment for the 3rd IF, turn 
the bottom slug half way into its coil and the top slug 
completely out of its coil. Alternately adjust the top 
and bottom slugs until a pattern somewhat similar 
to Fig. 15 is obtained. When the tuning slugs are 
properly positioned each slug will move both humps 
of the response curve. 

4 4 M C 

Fig. 15 3rd IF Response 

7. Connect the sweep generator cable to terminal 
"B" (Converter Grid). In this step it may be nec-

essary to disconnect the bias battery and temporarily 
ground the AGC in order to see the highly attenuated 
trap slots with the oscilloscope vertical gain near 
maximum, 
8. Adjust the 47.25 Mc, 41.25 Mc and 39.75 Mc traps 
for minimum marker amplitude (See Fig. 16). It can 
be seen that maximum oscilloscope gain has been used 
and as a result the top of the response curve has been 
"run off" the oscilloscope screen in order to see a 
"blow-up" of the trap slots. 

47.25 MC. 

39.75 MC TRAP TRAP 

111 rem 
41.25 MC 

7 T R AP 1 / 

Fig. 16 Exploded View of Traps 

9. Re-connect the bias battery and readjust the oscil-
loscope to the calibrated position. Adjust the sweep 
generator for a 2 volt peak to peak output from the 

video detector. Bear in mind that only one tuning slug 
is used in each of the following stages to be aligned. 

10. With the test equipment set up as in Step 10, 
alternately adjust the converter plate coil, the 2nd 
IF and the 1st IF transformers until an overall re-
sponse curve similar to Fig. 17 is obtained. If the 
proper response curve cannot be obtained, it may be 
necessary to retouch the 4th IF coupling adjustment 
or make a slight readjustment of the other stages to 
obtain the correct overall response curve. 

11. Adjust the bias so that point " F" is 3 volts posi-
tive with respect to ground. Reduce the signal gen-
erator input to obtain 2 volts peak to peak output at 
terminal " E". The response curve should be similar 
to the solid line portion of Fig. 18 . At this point, 
adjust the cathode trap L13 to flatten the 45 Mc hump 
in the response curve as much as po3sible. It will 
be noted that with proper alignment some tuned 
circuits will flatten out more than others, as illustra-
ted by the broken lines. 
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12. Readjust the bias to negative 2 volts as in Step 9 
and check the overall response as in Step 10. A slight 
readjustment may be necessary after trap L13 has 
been aligned. 

41.25 MC. 

42.75 MC 
45.75 MC. 

45 MC. 

Fig. 18 Cathode Trap Response 

IMPORTANT: The purpose of this procedure is to 
obtain a response curve similar to Fig. 17 . The 
curves for the other stages may or may not be the 
same as those shown in the manual after the overall 
curve has been obtained. 

TURRET TUNER AND RF CHASSIS ALIGNMENT 

The RF chassis adjustments have been made at the 
factory and normally do not require readjustment in 
the field unless tampered with. If adjustment becomee; 
necessary proceed as follows: 

1. Connect the negative lead of a 1 volt bias supply 
to terminal " F" ( Fig. 25 ) and the positive lead tt: 
chassis. 

2. Connect the calibrated oscilloscope to the feed 
through terminal " X" (Fig. 1 ) through a 10K isolation 
resistor. This terminal is the screen of the 6U8 
mixer and is used in preferance to terminal " A" in 
order to obtain greater amplification for the average 
oscilloscope. 

3. Use the S- 153q9 matching transformer (Fig. 11 ) 
and feed the output from the sweep generator to the 
antenna terminals of the receiver. 

4. Turn the channel selector to Channel 3 and adjust 
the sweep generator until a response curve somewhat 
similar to Fig. 19 is obtained. 

5. Study Fig. 1 and adjust the converter gr id capacitor 
(C22), the RF plate capacitor (C5) and the RF grid 
capacitor (C2) until a response curve similar to 
Fig. 19 is obtained. 

61 25 MC 65.75 MC. 

Fig. 19 Channel 3 RF Re,ponse 

6. Turn the channel selector to Channel 13 and adjust 
the sweep generator until a response somewhat 
similar to Fig. 20 is obtained. Adjust L3 and L4 to 
obtain symmetry. 

211.25 MC, 215 76110C, 

Fig. 20 Channel 13 RF Response 

7. Repeat steps 5 and 6 until the best overall sym-
metry is obtained. 

45.75 MC 

45 MC. 42.75 NC. 

Fig. 17 Overall IF Response 

MASTER OSCILLATOR ALIGNMENT 

The master oscillator adjustment is to be made only 
if resonance cannot be obtained with the strip oscil-
lator adjustment wrench with the fine tuning control 
in its center position (the allen head screw on the 
fine tuning shaft straight up as viewed through the U-
shaped opening in the top of the tuner), and after it 
has been determined that the channel strip itself 
is not at fault. 

If channels 2 through 6 can be made to resonate with 
the bull's-eye adjustment at the rear of the turret 
and the high channels do not resonate, a slight re-
adjustment of the oscillator inductance L7 (See 
Fig. 6 ) may be necessary to affect resonance on 
the high channels. 

If the fine tuning capacitor is replaced, proper align-
ment of the fine tuning mechanism can be made as 
follows: 

1. Remove the turret from the chassis 

2. Turn the turret tuning shaft until the alien head 
screw, as viewed through the U-shaped opening, is 
straight up. 

3. Insert an alien wrench through the opening and 
loosen the screw. Leave the alien wrench in, partially 
slide out the shaft and tape it to prevent the stop 
mechanism from falling out or being turned out of 
position. 

4. The tuning capacitor bracket can be removed 
by removing the four self-tapping screws which hold 
it in place. Unsolder the tuning capacitor leads, 
replace capacitor and re-assemble bracket on the 
RF chassis. DO NOT TIGHTEN ALLEN HEAD SCREW 

5. Use a sweep generator on Channel 3 or tune in a 
station on the lowest available channel and turn the 
turret shaft until resonance is obtained. This should 
be approximately 2-1/4 turns from either end of the 
fine tuning capacitor range. Turn the collar until 
the alien head screw is straight up as viewed througl 
the opening and tighten screw. 

6. Check the fine tuning knob to see that it is in the 
position shown in Fig. 4 . (Center of mechanical 
range) 

7. Insert the dial cord pulley over the turret shaft anc 
tighten set screw. If the set screw is in a positior 
where it is difficult to tighten, the fine tuning shaft 
can be held in place and the pulley can be made tc 
slip the dial cord until the pulley is in a position where 
:he set screw is readily accessible. 

8. Remove the alien wrench. Proper alignment is 
indicated when the fine tuning control is in its center 
position and the alien head screw is straight up as 
viewed through the U-shaped opening. 

9. It may be necessary to readjust the oscillator 
inductance L7 (See Fig. 6 ) for proper bull's-eye 
operation on the high channels (7-13). 

SOUND ALIGNMENT 

Proper alignment of the 4.5 Mc intercarrier sound 
channel can only be obtained if the signal to the re-
ceiver antenna terminals is reduced to a level below 
the limiting point of the 6BN6 Gated Beam Detector. 
This level can be easily identified by the " hiss" which 
then accompanies the sound. 

Various methods may be used to reduce the signal 
level, however, it is recommended that a step atten-
uator similar to the S-17203 unit be used for most 
satisfactory results. To prevent leakage, certain 
precautions must be taken when connections are made. 
Use as short a lead as possible between the atten-
uator and receiver antenna terminals and approxi-
mately 6 feet of 300 ohm shielded line between the 
antenna transmission line and the attenuator. The 

shield from the transmission line should be connected 
to the attenuator and the attenuator itself grounded 
to the TV chassis under test. 

After the connections have been made, proceed as 
follows: 

1. Tune in a tone modulated TV signal and adjust the 
step attenuator until the signal is reduced to a level 
where " hiss" is heard with the sound. 

2. Adjust the sound take-off coil L12 (top and bottom 
slugs), intercarrier coil L19, quadrature coil L20 
and buzz control R30 for the cleanest sound and 
minimum buzz. It must be remembered that any of 
these adjustments may cause the " hiss" to disappear 
and further reduction of the signal will be necessary 
so that the " hiss" does not disappear during alignment. 

If intercarrier buzz is in evidence, after all normal 
sound adjustments have been made, the cause may be 
attributed to one or more of the following: 

1. Improper adjustment of the AGC delay control. 

2. Defective 6U8 intercarrier sound amplifier. 

3. Extremely high signal levels which require atten-
uation in the antenna circuit. 

4. Transmitter overmodulation. 
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CHASSIS 19K20, -3,19K22 -3,19K23, -3,19K24, -3,21K20, -3,28K20 

SPECIAL TEST EQUIPMENT FOR TV 

Junction of R61 & 
L28 15.75 Kc 

11-118 9 ft. AC Test Cord for " K" Models 
68-13 Alignment Tool 
68-14 Tuning Wand 
68-19 Nylon Alignment Wrench 

68-20 Nylon Alignment Wrench 
68-21 Nylon Alignment Wrench 
95-1234 250 Watt Isolation Transformer 

The waveforms illustrated on this page and the peak to peak voltages indicated thereon represent 
an average 19K20 chassis. These waveforms and voltages however, are applicable to other 
chassis in the " K" line. For best results, the oscilloscope horizontal sweep should be adjusted 
to a sub-multiple frequency of the waveform under observation. 

'iv 1A / 3V 
Pin 5 6AH4 (V12) Pin 2 6AQ7GT (V13B) Pin 1 6AQ7GT (V13B) Pin 4 6SN7GT (V14A) 

60 cycles 15.75 Kc. 15.75 Kc. 15.75 Kc. 

-+- voveit. 
90V 
TO 

100V 

Pin 1 6SN7GT (V14B) Pin 2 6SN7GT (V14B) Junction of R66 & 
15.75 Kc. 15.75 Kc. C16 15.75 Kc. 

\Af\9 43V j\j\A-o 

f 

f aV -19 -V 

 40,  
• • 1.9V 

'akiaggiiliieà _4_ 

Pin 2 6U8 (V6A) 
60 cycles 

Pin 8 6BQ6GT (V15) Pin 7 12AX7 (V9A) 
15.75 Kc. 60 cycles 

,- 4-
0.26V 

Pin 5 6AX4GT (V16) Junction of R62 & Junction of C37AD & 
15.75 Kc. C29AD 60 cycles T9 60 cycles 

LL.U.26:v 
Pin 5 6BE6 (V11) 

15.75 Kc. 

le n e  +-
1 Ji , 4V 

v 

Pin 2 12AU7 (V10A) 
60 cycles 

106V 

Pin 6 12AX7 (V9A) 
60 cycles 

Pin 1 12AX7 (V9B) 

with red & bl of T6 
shorted 60 cycles 

Fig. 21 Waveforms and Peak to Peak Voltages 

• • ' TO 
I4V 

Itâddr4/116él* 

Pin 7 12AU7 (V10B) 
voltage depends on 
contrast setg.-60 cps 

nernfflere 'wr en -47 
38V 

Pin 7 6BE6 (V11) 
60 cycles 

50V 

7 4, 

firtee r Per 42- V 
• • é TO 

Pin 11 pix tube (V19) 
voltage depends on 
contrast setg.-60 cp: 

e j 
30V 

Pin 5 6BE6 (V11) 
60 cycles 

t5 4 V 

-+-

Pin 2 12AX7 (V9B) Junction of C49, R56 
60 cycles & R66 60 cycles 

John F. Rider 



The 101-120Z chassis incorporates a superheterodyne circuit with 

two stages of IF, on the FM Band, and two stages on the AM Band. 

There is one stage of RF amplification on all bands. 

FM RF Alignment: The tuning slugs are attached to threaded 

shafts and the slugs are varied in the field of the coils by turning 

the shafts clockwise or counter-clockwise. After adjustment the 

shafts must be secured with a drop of speaker cement. 

AM and FM Ali&nrnent: The AM and FM IF transformers in this 

reciever are of the new permeability tuned type. The advantage of 

an IF transformer of this type is its extreme stability under var-

ious humidity and temperature conditions. The upper coil is the 

secondary and the lower the primary. When adjusting these IF 

transformers the tuning wrench 68-19 can be inserted into the top 
slug, rotated until maximum output is obtained and then dropped 

down to the lower slug and the same operation repeated. The tun-

ing wrench is so designed that turning one slug does not affect the 
adjustment of the other. 

Operation 
Connect 

Oscillator To 
Dummy 
Antenna 

FM IF Alignment: Because of the wide band pass, it is desir-
able to use a FM signal generator and a cathode ray oscilloscope 

when aligning the FM IF channel. The instruction book for the Zen-

ith Model COO Signal Generator (Form Z8001) covers complete FM 
alignment procedure. If visual alignment equipment is unavailable, 

reasonably accurate alignment can be made by following the pro-
cedure outlined below. 

FM Discriminator Alignment: When the secondary of the dis-

criminator is aligned ( operation 5) use sufficient signal input to 

get a good positive and negative indication before setting the slug 

for zero reading. A center zero indicating meter is recommended 

for this adjustment, but is not absolutely necessary. Reversing the 

leads of a non- zero center meter, or observing closely when the 
meter starts to go to the left (negative) of zero will give the same 
re sults. 

ALIGNMENT PROCEDURE 

T-2A F M.2ND IF TRANS 
LI6 PRI LI7 SEC 

TAB 1ST AM 1 F TRANS. T-p 8AUNF I,13F jr_cRA  S 

LI4 PRI. LI5 SEC. 

T -IA FM 1ST IF T 

L12 FRI LI3 SEC 

JACK 

OSC  
TRIMMER 

C2 BC ANT 
1400 KC 

1400 KC 

C4 BC OSC 

NOTE; 
ALL IF TRANSFORMER CORE ADJUSTMENTS 

ARE ARRANOED AS FOLLOWS 
PRIMARY ADJ 8OTOlA 

TUNING SECONDARY AO., TOP 
WM", OR 9002 CAN BE USED îled.  
we. W. e CRASS'S F3 STAMPED 
TN( ALTERNATE TM MAASERS BAND 

evetCF1 

Input Signal 
Frequency Band Set Dial To Adj. Trimmers Purpose 

1 
Pin 2 12AT7 or 12AV7 
Converter .05 Mfd. 
Z turns loosely cpld. 

4 to wavemagnet 
-2 turns loosely cpld. 

to wavemagnet 

Pin I ( grid) on 6 AU6 
limiter. 

Pin 1 ( grid) on 6 AU6 

limiter. 

Pin 1 (grid) on 6 BA6 
2nd. I F. 

(a) 

(b) 

(c) 

.05 Ivifd. 

.05 Mfd. 

.05 Mid. 

455 Kc. 

Modulated BC 
1600 Kc. 

Modulated BC 
1400 Kc. 

Modulated BC 
10.7 Me. FM 

600 Kc. 

Adj. Pri. and Sec. 
T1B, TZB, T3B 

Align I. F. channel for maximum 
output. 

Unrnodulated 100 

10.7 Mc. FM 
Unmodulated 

10.7 Mc. 

Unrnodulated 

100 

FM 

100 

1600 Kc. 

1400 ec. 

C4 

C3, CZ 

Adj. Primary of 
Discriminator T4 

Adj. Secondary of 

Discriminator T4 

Adj. Pri. and Sec. 
T3A 

(c) 

8 (c) 

Pin 1 ( grid) on CBA6 

1st. IF. .05 Mfd. 

Pin 2 (grid) on 12AT7 
or 12AV7 converter tube 

socket .05 Mfd. 

10.7 Mc. 

Unrnodulated 

10.7 Mc. 
Unrnodulated 

FM 
100 

FM 

100 

Adj. Pri. and Sec. 
TZA 

Adj. Pri. and Sec. 

T IA 

9 (e)  

10 (e) (d) 

Antenna Post FM (Re-
move line ant.) 

270 ohms 
98 Mc. 
Unrnodulated 

FM 
100 98 Mc. L7 Osc. Coil Slug. 

270 ohms 
98 Mc. FM 

Unrnodulated 100 98 Mc. L4 Det. Coil Slug 

Set oscillator to dial scale. 

Align detector and antenna stage. 
Align primary of discriminator 
for maximum reading. 

Adjust Secondary of discriminat-
or for zero reading. 

Align 3rd. IF tia-nsfor-in---ei• for — 
maximum reading. 

Align 2nd IF transformer for 
maximum reading. 

Align 1st. IF transformer for 
maximum reading. 

Set Oscillator to d,ial scale. 
Align det. stage to maximum 
reading. 

IMPORTANT 

Alignment of this chassis will in most cases be unnecessary 

unless an IF or RF transformer is replaced or the adjustments 

have been tampered with. 

NOTE: If ILAT7 is replaced by a 12AV7 or vice versatile RF 

portion of this receiver must be realigned. 

Correct alignment can only be made if the following procedure 

is followed, 

A vacuum tube voltmeter with an isolation resistor of 2,000-

000 ohms in series with the hot lead will serve for FM adjust-

ments. This lead should be shielded. 

An AC output meter connected across the primary or secon-

dary of the output transformer will be satisfactory for all AM 
adi•istmenta. 

The signal generator output should be kept just high enotil, 

get an indication on the meter. 

In the event the receiver oscillates during phono operation, 

adjust C16 4-80 mmf. capacitor to a point at which the oscilla-

tion ceases. 

This position of no oscillation will sometimes vary with dif-

ferent cartridges, and in this case readjustment of Ci Ci must be 

made. 

(a) Vacuum Tube Voltmeter Lug 7 on discriminator trans-

former to chassis ( Half discriminator load). 

(b) Vacuum Tube Voltmeter Lug 5 on discriminator trans-

former to chassis ( F.111 discriminator load). 

(c) Vacuum Tube Voltmeter from Limiter Grid to Chassis. 

(d) Loosen Slugs by applying a hot iron to the cernent. 

T L 

L'-Ó re 3172 ISFE N 

PILOT LIGHTS 

ANS 

6AU6 
T4 F M DISCRIMINATOR 

TRANS 
L24 PRI. L25SEC. 

TONE CAEllí 
ET 

ON- OFF 8 

• VOUJME G:NTROL 

TUBE AND TRIMMER LOCATION 

TUNING 
SLUGS 

Detail of 
IF Transformer 

DIAL CORD DRIVE 

L
E
-
Z1
 
30

Vc
1 
A
l
 H
I
I
N
3
Z
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MODELS K2290R, 91E, -3, Radio Ch. 10H2OZ, Ch. 21K20, -3 

ANT 

AM 

AM AT 600R .0 
FM 95X AT 90 SI.C. 

L I 

90* AT 600K C TO 4 55 K.0 5X AT 4 551. C 

75 X AT 96 M.C. TO 10.7 MC. 

05 
.05 

L2 C 13 

-boron %HE. 
mho,' --r 

e -2R 
C6 
IFeà 'Isom 

A 

1 

6(3.160K 

R. F. 

110V 

6BA6 (ALT ) 

1R5 

SIEG 
2.2 

2  

3 LIO 

F. M. DET 
COIL JE7 
C22 ecol 

Re 

S.0 OCT. 
COIL 

000   

R6 
tog. 
Not 

L7 

ire C9 
22 
MMF 

F.Mosc CC« 

PC OSC 
L6 COIL 

BANDSWITCH 51 SHONN IN PHONO POSITION FULL COUNTER 

CLOCKWISE AS VIEWED FROM FRONT OF CHASSIS. 

LI I  
coo 

1ST POSITION - PHONO 
BANDSW1TCH POSITIONS 2ND POSITION - STD. BROADCAST 

3RD POSITION- F. M. 52 OPERATES IN 
THIS POSITION ONLY. 

L4 L7 

2417 
CONY. POR I2Av 7 

- 2. 0 

0 
a LI I 

L5 L6 

C) 
C) 

LII 

45 X AT 10.7 WC. 

CHASSIS 1 OH2OZ 

6 BA6 
1ST. IF. 

92V, 

L— 
C17 .L. 

R 9  — 1? -1  
1000 OR K 31« 
C14 

ut 

SI-2F 

R5 
2.2 Ot 
Ina 

R3788 
3000 
110% 

10K-

10 
4-801.41Af 

PHONO 
SOCKET 

TUNING RANGES 

540 - 1620 K.C. STANCARC 9 (. 

88 - 108 M.G. F.M. 

AMP. MOD I.F. FREQUENCY 455KC. 
FREQ MOC F FREQUENCY 10.7MC. 

ALL VOLTAGES MEASURED FROM 
COMMON RETURN TO POINTS INMATE(' 
WITH AN A.C.,D.C. OR VACUUM TUBE 
VOLTMETER, 

ALL VOLTAGES ARE D.C. UNLESS 
OTHERWISE SPECIFIED. 

ALL RESISTORS ARE .t.20XTOLERANCE 
UNLESS OTHERWISE SPECIFIED 

-L DENOTES 014556. 
-4? 

2 

T2 A 
2140 If. TRANS 

10.714C. 
C13 

uelie; .01 

R17 
I too 

455 K.C. 
e 10, AIPTL — 

R15 
221) 
2W 

110 VA C 

D-
TTÎ AX:712 IA R 34 

GR. 

15 X • 55 K. C. 10 4001). 

25X AT 10 7M C 

6B46 
2ND IV. 

esv 

RIS 
MR». 

—0 

R2I ib011 

T 3A c20 
31.V. 

10. 7 N.C. 

L20 L2I 

6A U6 
LIMITER 

44V. 

T3B 

IC 21 
J 200mW 

R22 
22K 

Rtl 
220K 

5 

j.C23 Li, T 

PIN ENO 
VIEW 

R38 
«WIC% 

RI9 
4700 
trot 

stx T6 
IC34 t..  RED  

2 1.1X 31 PO cd 1.17,4 
795 

I.--4 , < gII RED &YU. 
2 â ... 

Mtg. ?e,3, , 
ISLA ! RED 8 

YEL  

"el  C19 PL I .4 
C ^. 

0047 NIEL  

«NOTE 
ALTERNATE TUNIS I2AV7 1 9002 ARE USED 
ONLY WHEN 1:TA•17,71C. (55 Ytm SACK (,4 Té_48 
CHASSIS OR TUEP. LAYOUT LABEL INDICATES 
THE use Om 'reek TUSKS VVIIK14 I2AV7 

T,ViSJi sue.% ClOà‘T.1;.r,e.2%4141:tist e " ''" 

PHONO 
AC SOCKET 

C34 

4-Tm1"". 
iter Zordi 

T 4 
DISC. TRANS. 
107 M.C. 

-C>C2.i 

1 

zox 
SoX AT I WATT o 

61E1 
DISCRIMINATOR DEI 

1ST AUDIO 77 

R27 
'Not 
Not 

R29 
um« Not 

R30 
33Ktio% 

YORE 
CONTROL 

is SOCKET 

510% 

R26 

47%re —tines 
sTV 

5Y3 
RECTIFIER 

40 MFD - 
629A6 

C28 
.001 

R25 
AMP. MK 

NO% 

an. 
M•••• 

40MFD 
G29 88 

CIO 
7..00 

6C4 OR 9002 
INVERTER RI 

 IIV. 

R32 

R33 C23 
470« 
Slot T 
R34 
470K 

»pm 30o-r. 
uuctoi-

311. 

  . T5 
Rib 

R36 
«OC woo 
210% 

H
I
I
N
3
Z
 
13

E-
ZL

 
3
9
V
d
 A
l
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Part 

No. 

Diag. 

No. 

Chassis 8FIZOZ 

PARTS LIST 

Description 

Dial Assembly 

78-89 5 Dial Light Socket & Wire 

80-69 Dial Cord Spring 

80-746 Pulley Retaining Spring 

80-747 Dial Cord Spring 

114-262 8-32 x 7/16"x 1/4" A.F. Hex Hd. S. T. ( 2 used on 

S-17149) 

114-297 6-32 x 1/4" lg. x 1/4" Hex. Hd. ( 2 used on S-17165) 

148-122 Tuner Arm 

188-30 Retaining Ring ( Used on S-17155) 

S-17149 Dial Scale & Brkt. Assem. 

S-17155 Tuning Shaft & Pulley Assem. 

S-17157 Pointer & Pulley Assem. 

S-17158 Dial Cord & Eyelet Assem. ( Long) 

S-17159 Dial Cord & Eyelet Assem. (Short) 

S-17165 Brkt. & Pulley Bushing Assem. 

Coils & Chokes  

20-337 L22 R.F. Choke Coil ( 6 Used) 

95-1102 T3B 2nd. I. F. Trans. 

9 5-1150 T3A 2nd. I. F. Trans. 

95-1153 T4 Discriminator Transf. 

95-1201 TIA 1st. I. F. Trans. 

95-1248 T1B lit. I. F. Trans. 

95-1251 TZ 2nd. I. F. Trans. • 

S-12603 L20 Phono Osc. Coil Assem. 

S-13997 L21 Filament Choke Coil Assem. 

S-15691 L5 F.M. Osc. Coil Assem. 

S-15743. L3 F.M. Detector Coil Assem. 

S-16344 L4 Broadcast Detector Coil Assem. 

S-16345. L6 Broadcast Osc. Coil Assem. 

S- I6408 L2 Antenna Choke Coil Assem. 

Condensers  

22-3 C7 . 01 Mfd. Ceramic ( 12 Used) 500V 

22-4 C21 . 004 Mfd. Ceramic 500V 

22-5 C8 110 Mmfd. Ceramic (or 22-1669) ( 3used) 500V 

22-177 C19 . 2 Mfd. 400V 

22-669 C22 . 01 Mfd. 600V 

22-827 C15 . 1 Mfd. 200V 

22-829 C5 . 05 Mfd. (2 used) 200V 

22-854 C24 . 0005 Mfd. 600V 

2Z-1220 C14 . 002 Mfd. (2 used) 600V 

Z2-1367 C13 50 Mmfd. Ceramic (2 used) 500V 

22-1506 C10 22 Mmfd. Ceramic (2 used) 500V 

22-1507 C28 25 Mmfd. Ceramic 500V 

22-1676 C11 . 001 Mfd. Ceramic (4 used) 500V 

22-1717 C20 . 001 Mfd. 200V 

22-1762 C1Z 1 Mmfd. Ceramic 500V 

22-1775 C18 . 047 Mfd. (Molded) 400V 

22-1863 C23 10 Mmfd. Ceramic 500V 

22-2104 ClThree Section Variable 

22-2105 C26, 27 Elect. 80-40 Mfd. 250V 

22-2140 C6 15 Mmfd. Ceramic (2 used) 500V 

22-2154 C25 Elect. 10 Mfd. 250V 

22-2240 C16 Trimmer Cond. 

22-2276 C29 Dual Ceramic . 01 Mfd. - . 01 Mfd. ( 3 used) 500V 

Price 

.45 

.05 

.02 

.10 

.02 

.01 

.20 

.02 

1.50 

.35 

,55 

.07 

.06 

.35 

.20 

1.60 

1.50 

1.50 

1.50 

1.60 

1.65 

.75 

.40 

.40 

.65 

.60 

.60 

.25 

.26 

.26 

.26 

.33 

.20 

.23 

.20 

.20 

.20 

.33 

.33 

.33 

.40 

.20 

.20 

.26 

.25 

3.80 

3.00 

.20 

1.25 

.40 

.50 

Resistors  

63-1726 R33 39 Ohm 1/2W 

63-1744 R14 100 Ohm 1/2W 

63-1758 RI 220 Ohm 1/2W 

63-1768 R4 390 Ohm 1/2w 

63-1772 R6 470 Ohm 1/2W 

63-1782 R21 820 Ohm 1/2W 

63-1806 R25 3300 Ohm 1/2W 

63-1614 R17 4700 Ohm 1/2W 

63-1827 R5 10K Ohm 1/2w 

63-1828 R29 10K Ohm 1/2 W 

63-1834 R28 I5K Ohm 1/2W 

63-1845 RZ4 27K Ohm 1/2W 

63-1856 RIO 47K Ohm 1/2 W 

63-1859 R34 56K Ohm 1/2W 

63-1869 R31 100K Ohm 1/2W 

63.-1870 R20 100K Ohm O W 
63-1876 R30 150K Ohm 1/2W 

63-1884 R8 220K Ohm 1/2W 

63-1898 R9 470K Ohm 1/2W 

63-1912 R12 1...blegohm 1/2W 

63-1926 R7 2.2 Megohm 1/2W 

63-1940 R32 4.7 Megohm 1/2W 

63-1947 R3 6.8 Megohm 1/2W 

63-1954 R13 10 Megohm 1/2W 

63-1981 R26 120 Ohm 1W 10% Ins. Res. 

63-2068 RI8, 19 Two Section Candohm 

63-2091 R15 820 Ohm W. W. 1/2W 20% Ins. Res. 

63-Z093 R27 47 Ohm W. W. 1W 10% Ins. Res. 

63-2131 RZ2 Volume Control & Switch 

63-2132 R I 1 Tone Control 

10% Ins. Res. 

20 % Ins. Res. 

20% Ins. Res. ( 5 used) 

10% Ins. Res. 

20% Ins. Res. 

10% Ins. Res. 

10% Ins. Res. 

20% Ins. Res. 

10% Ins. Res. 

20% Ins'. Res. 

10% Ins. Res. 

10% Ins. Res. 

20% Ins. Res. ( 3 used) 

10% Ins. Res. 

10% Ins. Res. 

20% Ins. Res. (2 used) 

10% Ins. Res. ( 2 used) 

20% Ins. Res. ( 2 used) 

20% Ins. Res. ( 2 used) 

20% Ins. Res. ( 3 used) 

20% Ins. Res. ( 2 used) 

20% Ins. Res. 

20% Ins. Res. (? used) 
20% Ins. Res. 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.24 

Miscellaneous 

44-25 Phono Jack .12 

54-139 3/8-32 x 9/16 Palnut ( 1 ea. used on 63-2131 & 63-2132) . 01 

54-271 6-32 x 1/4" Palnut steel cad. ( 1 ea. used on 95-

1102-9 5-1150-1251-11 53 & 2 ea. used on 95-1201 & 

1248) .01 
58-128 Two Prong Plug .15 

78-755 Octal Tube Socket ( 2 used) .18 

78-869 Miniature Tube Socket .20 

78-870 Miniature Tube Socket ( 3 used) .15 

78-871 Miniature Tube Socket .15 

78-896 Three Contact Socket .10 

78-903 Miniature Tube Socket (9 Contact) . 30 

80-780 Iron Core Tension Spring ( 3 used) .05 

80-781 Tuner Arm Tension Spring .06 

80-865 Ground Spring (2 used) .05 

80-868 Ground Spring ( 2 ,used) .1 5 

85-505 S2 S. P. D. T. Switch (Ant.) .90 

85-506 SI Band Switch 3.25 

93-1039 Gang Mtg. Cup Washer ( 2 used) .01 

95-1188 T6 Auto Trans. 4.30 

1 06 95-1272 T5 Speaker Output Trans. 2. . 00  

126-618 Miniature Tube Shield .02 
.21 

149-95 Iron Core & Spring • .30 
.24 1.81 S- 16838 Speaker Cable & Eyelet Assem. .35 

1.20 

20-337 

95-1150 

95-1153 

95-1201 

95-1248 
95-1249 

95-1554 
S- I2603 

S-13800 

S-13 997 

S-15691 

S-15743 
S-16 344 

S- I6345 
S-16408 

Chassis 10H2OZ 

COILS & CHOKES 

L 11 R.F. Choke Coil ( 10 used) 

T2A.3A 2nd. & 3rd. I.E. Trans. (F.M.) 

T4 Discriminator Trans. 

TIA 1st I.F. Trans. (F.M.) 

TIB 1st. I.F. Trans. ( B.C.) 

TZB 2nti. I.F. Trans. (B.C.) 

T 3B 3rd. I.F. Trans. (13.C.) 
L8 Phono Osc. Coil Assem. 

L9 Tone Choke Assem. 

LIO Filament Choke Coil Assem. 

L7 F.M. Osc. Coil Assem. 
L4 F.M. Dec. Coil Assem. 

L5 Broadcast Dei. Coil Assem. 
L6 Ffroadcast Osc. Coil Assem. 

L3 Ant. Choke Coil Assem. 

CONDENSERS 

.20 

1.50 

1.50 
1.50 
1.60 

1.60 

1.60 

.75 

.60 

.40 

.40 

.65 

.60 

.60 

.25 

22-3 CI3 .01 Mfd. Ceramic (9 used) 500V .26 
t!-.5 C22 110 Mmfd. Ceramic ( or 22-1669) 500V .26 

(4 used) 

22-171 CIO .05 Mfd. 600V 
22-178 C33 .05.Mfd. 200V 
22-348 C32 .001 Mfd. (Molded) 500V 

22-492 CI4 .002 Mfd. 600V 
22-829 C5 .05 Mfd. (2 used) 200V 

22-830 C23 .02 Mfd. (2 used) 600V 

22-1203 C28 .001 Mfd. (2 used) 600V 
22-1220 C17 .002 Mfd. (2 used) 600V 

22-1256 C27 75 MMId. (molded) 500V 
22-1367 C12 50 Mmfd. Ceramic 500V 

22-1506 CO 22 Mmfd. Ceramic (2 used) 500V 
22-1531 C24 .2 Mfd. ZOOV 
22-1612 C29AB 

CZ9BB Elect. 40 Mfd. 40 Mfd. 450V 3.50 

22-1645 C25 330 Mmfd. (molded) 500V .20 

22-1668 C21 200 Mmfd. Ceramic 500V .20 
22-1676 C7 .001 Mfd. Ceramic (4 used) 500V .40 

22-1745 C18 250 Mmfd. Ceramic 500V 
22-1761 C31 50 Mmfd. Ceramic 500 1.r .20 
22-1762 cli I MrnId. Ceramic 500V .20 

22-1782 CI9 .0047 Mfd. (molded) 600V .26 
Z2-1802 C26 .002 Mid. 1600V .26 
Z2-1863 C15 10 Mmfd. Ceramic 500V .25 

22-1887 C20 25 Mmfd. Ceramic 500V .26 

22-2104 Cl Three Section Variable 3.80 
22-2140 C6 15 Mmfd. Ceramic (2 used) 500V .20 

22-2243 C30AB 

C3OBB Elect. 20 Mfd. - 350V x 40 Mid. 450V 3.00 
22-2251 CI6 Trimmer Cond. .35 

22-2276 C34 Dual Ceramic .01 Mfd. - . 01 Mid. 500V . 50 

.33 

.2 0 

.26 

.20 

.20 

.20 

.20 

.20 

.20 

.33 

.33 

.20 

DIAL ASSEMBLY 

78-898 Dial Light Socket & Wire 

80-69 Dial Cord Spring 
80-746 Pulley Retaining Spring 

80-747 Dial Cord Spring 
100-67 PLI Dial Light Bulb 

188-30 Retaining Ring (used on S-17 155) 

S-17155 Tuning Shaft & Pulley Assem. 

S-17157 Pointer & Pulley Assem. 
S- 17158 Dial Cord & Eyelet Assem. (Long) 

S-1715 ,1 Dial Cord I. Eyelet Assern. (Short) 
S- 17258 Dial.Scale di Brkt. Assem. 

S- 1726I Brkt. & Pulley Bushing Assem. 

o3-966 R12 

63-1193 R39 

63-1452 1026 
63-1716 R4 

63-1722 RI6 

63-1723 R2 
63,1744 R17 

63-1758 R3 

63-1764 RZ4 

63-1771 R8 

63-1772 R7 
63-1778 R20 

63-1786 R9 

63-1793 RI4 
63-1799 R32 

63-1813 R19 
63-1820 R36 

63-1827 R6 
63-1842 R22 

63-1845 R23 
63-1848 R30 

63-1849 RI3 

63-1856 RIO 
63-1862 R38 

63-1869 R29 
63-1870 R2I 

63-1876 R27 

63-1884 R I I 
63-1890 RZ5 
63-1897 R33 

63-1898 R34 

63-1912 RI 
63-1926 R5 

63-1940 R28 

RESISTORS 

4700 ohm ZW 20% Carb. Res. 

5600 ohm 2W 10% Ins. Res. 

(used only when IZAV7 is used or 63-2064) 
270 ohm W.W. ¿W10% Inc. Res. 

22 ohm I/2W 207. (or 63-2446 if req.) 

Ins. Res. 
33 ohm I/2W 10% Ins. Res. 

33 ohm 1/2W 20% Ins. Res. 
100 ohm I/2W 20% Ins. Res. 

220 ohm 1/2W 20% Ins. Res. ( 3 used) 

3730 ohm 0 ohm 11//22W I0V.n W  t 0 T. Ins Res. 
': Res. 4 

470 ohm I/2W 20% Ins. Res. 

680 ohm I/2W 20% Ins. Res. 

1000 ohm 1/2W 20% Ins. Res. 
(used only when 12AT7 is used) 

1500 ihm 1/2W 20% Ins. Res. 
2200 ohm I /2W 10% Ins. Res. 

4700 ohm I/2W Ins. Res. 

6800 ohm 1/2W 10% Ins. Res. 

10K ohm 1/2W 10% Ins. Res. 

22K ohm I/2W 20% Ins. Res. 
Z7K ohm I/2W 10% Ins. Res. 

33K ohm I/2W 10% Ins. Res. 

33K ohm I/2W 20% Ins. Res. 
47K ohm I/2W 20% Ins. Res. 
68K ohm I/2W 
100K ohm I/2W 10% Ins. Res. 

100K ohm I/2W 20% Ins. Res. 

150K ohm 1/2W 10% Ins. Res. (2 used) 
220K ohm 1/2W 20% Ins. Res. ( 3 used) 

330k ohm I/2W 10% Ins. Res. (2 used) 

470K ohm 1/2W 10% Ins. Res. 

470K ohm I/2W 20% loss. Res. 

I Megohm 1/2W 20% Ins. R 
" 1/2W 20% Ins. Res. (4 used) 

I /2W 207. Ins. R 

(2 used) 
(2 used) 

.35 

.05 

.02 

.10 

.11 

.02 

.35 

.55 

.07 

.06 
1.50 
.30 

.19 

.36 

.33 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

63-2091 RIS 820 ohm W.W. I/2W 20% Ins. Res. 

R37AB 
63-2138 Candohm 

R 37BB 

63-2139 R1I Volume Control & Switch 

63-2141 R15 22K ohm ZW 20% Ins. Res. 

63-2142 R35 130 ohm 5W 10% Zipohrn 

M....C.1.:LLANEOUS 

.21 

1.10 

1.81 

.33 

.43 

11-85 Line Cord & Plug (6 ft. lg.) .65 
19-212 Transformer Mtg. Clip (2 used on 95-1252) .04 
54-306 Speed Nut ( used on S-13800) .06 

57-1736 Chassis Bottom Plate .60 

78-580 Nine Contact Socket .22 

78-644 Phono Connector Socket .12 
78-755 Octal Tube Socket (3 used) .18 

78-807 Miniature Tube Socket .15 
78-869 Miniature Tube Socket .20 

78-870 Miniature Tube Socket ( 3 used) .15 
78-871 Miniature Tube Socket .15 

78-896 Three Contact Socket .10 
78-397 Two Contact Sonket .10 
78-903 Miniature Tube Socket ( 9 contact) .30 

80-780 Iron Core Tension Spring ( 3 used) .05 
80-781 Tuner Arm Tension Spring .06 

80-865 Ground Spring .05 
80-868 Grounding Spring .15 
85-505 S2 S.P.D.T. Switch (Ant.) .90 

85-508 SI Band Switch 3.25 

93-965 Rubber Washer ( used on S-I3800) .02 

93-1039 Gang Cond. Mtg. Cup Washer (2 used) .01 
95-1252 T5 Speaker Output Trans. 2.50 
95-1253 T6 Pen.. Trans. 12.50 

113-43 6-32 x 5/16 Hex Nd. S.T. (used mi 5-17258) .03 

21 114-39 8-32 x 1/4 lg. a 1/4 Hex Nd. (2 used on S-17258 .  
& 4 used on 57-1736) .60 

126-618 Miniature Tube Shield .02 
148-122 Tuner Arm .20 

149-95 Iron Core & Spring (2 used) .30 
S-1727 Speaker Cable élt Eyelet Assem. .35 

.2. 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.ZI 

.21 

.21 

.21 

.21 

.21 

RADIORGAN ESCU1CHEON ASSE/V. 

76-444 Radiorgan Knob Shaft 

114-297 #6 x 1/4" Hex Md. S.T. (2 used on S-17252 & 
S-17251) 

S-17246 Radiorgan Knob & Eyelet Assem. (Treble) 

S- 17247 Radiorgan Knob & Eyelet Assem. (Voice) 

S-17248 Radiorgan Knob & Eyelet Assem. (Alto) 

S-17249 Radiorgan Knob Ix Eyelet Assem. (Bass) 
S-17250 Radiorgan Knob & Eyelet Assem. (Lo Bass) 
5-17251 Radiorgan Knob I. Eyelet Assam. (Normal) 

S-17252 Radiorgan Esc. I. Knob Assem. (R.H.) 

S-17253 Radiorgan Esc. & Knob Assert,. ( L.H.) 
S-17255 Rsdiorson Cable Assem. 

.04 

.01 

.20 

.20 

.20 

.20 

.20 

.20 

1.55 
1.55 
7.62 

@John F. Rider RADIO CH. 8H2OZ,10H2OZ 



MODEL K2287R, -3, Radio Ch. 8H2OZ, Ch. 21K20, -3 
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FM . 959 AT 90 M C. 709 AT 98M C TO 10.7 M.0 
 >>  

C5 
.05 

12BA6 
R.F. 

110V. 

clu 

I () alii llays 

52 

‘.1 

Ce 
mum 

II 

6 

M' 514F 

cei 
151 
NimF. 

L2 

F.m. ANT. 
CHOKE COIL 

220 C) 

220 

0 

L I 

I2AT 7 
CON V. 

i_R3 

6.8 
MEG 

6 7 

-e 5 0 ° 8 

0 

3 

22 
MMF 

Ce FM DEI. 
110 COIL 
NI« L3 

0 • iCI 

O 

O 

R4 

390 
710% 

Cl2 

L5 

MMF 

-3 IV 

• 

22 
mMF 

110V. 

7 lO 

13 

•••• 
50 
xlvir 

10 

9 

12 

470 

R3 
6.8 
MEG. 

CI 

CII 8 

.=, < 
 •  co 

c,(p 

II 

I 00F Le 
BC. OS C. 
COIL 

2 8V. 

6 

001 

SI- 10 

220 

WU/ OR 

4 

5 

I.-- 59 AT 455 KC   ISO 455K C. TO 400'. 

 SOX AT 10.7 M.c,   

CHASSIS 8H2OZ 

TIA 

1ST 1.F TRANS. 

10.7M.C. 

L 7 )e 

C 7 
.04 Tie 

- 
r 

L 9 me"6_10 

< 

(),  
L 2 2 

2 

12 BA 6 

1ST. I.F. 

105V. 

105V. 

6 

239 AT 10.7 M C. 

I2BA 6 

2ND. I.F. 

99V 

T 2 
2NDI.F.TRA 
e0.7MCII4S 

CI4 
002 

RIZ 

10 MEG 
C7 

7 2 

Lli 
R20 
100K 

RI 
220 

RIO 

47K 

RIO 
47K 

7 

1.35 

R14 
100 

T3A L 2 
6 3R0.1F.nwe-

7_1.4 _ 

le -le 

7 

CI4 
oce. 

T38 

14 

433 KC 

K,LI6 

o 
4414. 

QN 

R101. Ce 
47K1110 

14,4F 

R12 
I 0 
MEG. 

IS 
820 
W w. 

3 

I 2AU6 

LIMITER 

46v 
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25 

4 

DISC. TRANS. 
07M C. 
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1 
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1 1R 30 
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0 % 

R24 27 K 

710% 

R 31 

.00, .2 2 

100K 

±10% 
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BANDSWITCH S-I SHOWN IN PHONO POSITION FULL 
COUNTER CLOCKWISE AS VIEWED FROM FRONT OF CHASSIS. 

1ST POSITION - PHONO   
H BANDSWITC POSITIONS 2ND POSITION- STD. BROADCAST { 

3RD POSITION- F.M. ( NOTE 52 OPERATES IN THIS POSITION ONLY ). 

BRACKETS 

Cl 

Oh_ 

BAND5v4TCH SHAFT 
ANO INDEX PLATE 

(1 10.7 
z 01 

L3 LS 

L4 L6 

TUNING RANGES 

540-1620 KC STD BC 
84-100 MC F 

4.11.4P MOD IF FRECI 455 KC 
FREO MOD IF FRED 10 7 MC 

CI5 

0.1 

e 
220K 

L22 

L22 

50 MMF 

1.20 " C13 
PHONO 
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COIL 

C29 12x.01...FD 
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vACUUm TUBE VOLTMETER 

ALL VOLTAGES ARE DC UNLESS 
OTHERWISE SPECIFIED 

ALL RESISTORS ARE • 20% TOL. 
(RANCE UNLESS OTHERWISE 
SPECIFIED 

1.• 
DENOTES CHASSIS 

110vAC 
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TERMINAL. F 

vOL CONT.  
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Mh4F. 

R17 

MOI 
820 
210 
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C25 C26 C27 
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MEG. T6 RED 3 
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2 X OIMFD 

F U LINE ANTENNA 
CAPACITOR PART Of 
c.e,NET BACK 
ASSEMBLY 

PHONO 
SOCKET 
A.G. 

Cue 

.047 MI» 

, 

•7  •-•-• 
SWITCH ON _  

VOL. CONT. - " e° 
ON R21 75n t i0% 

22 

RIO 

PL - I 

4 

B 

25 L6GT 
PWR. AMP. 

3 
R25 66y 

5 00 
±10 % 

626 120 
710% 

R29 

v ekv I 

4 

167V, 
3 BLUE 

RE 

22 

L22 

CZ9 2x 

184V OR L22 

I 2 BA6 I 2 AU6 I9T8 OR 19C8(ALT) 
2ND I.F. LIM. AUDIO 

25L6 
2576 GT GT 

4 7 7 10% 
W. W. 

MFD 

SP- I 

1.F.TRAI SFORMER NUMBERING START WITH 
TER. IRAI. AS , RS - TERMINAL CLOCK WISE 

AND ADJACENT TO mARKER AS VIEWED FROM 

THE BOTTOM OF CHASSIS 

ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION 
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The 81-120Z chassis incorporates a superheterodyne circuit with 

two stages of IF, on the FM Band, and one stage on the AM Band. 

There is one stage of RF amplification on all Bands. 

When adjustments are made on the 8H20Z chassis, a line isola-

tion transformer ( 110 V input to 110V output) is recommended in 

order to avoid a " hot" chassis. If an isolation transformer is not 

available, check the AC voltage between chassis and bench ground 

and if there is any indication of voltage, reverse the plug before 

handling the set. 

FM RF Alignment: The tunning slugs are attached to threaded 

shafts and the slugs are varied in the field of the coils by turning 

the shafts clockwise or counter- clockwise. After adjustment the 

shafts must be secured with a drop of speaker cement. 

AM and FM IF Alignment: The AM and FM IF transformers in 

this receiver are of the new permeability tuned type. The advan-

tage of an IF transformer of this type is its extreme stability un-

der various humidity and temperature conditions. The upper coil 

is the secondary and the lower the primary. When adjusting these 

IF transformers the tuning wrench 6S-19 can be inserted into the 

ALIGNMENT 

top slug, rotated until maximum output is obtained and then dropped 

down to the lower slug and the same operation repeated. The tun-

ing wrench is so designed that turning one slug does not affect the 

adjustment of the other. 

FM IF Alignment: Because of the wide band pass, it is desirable 

to use a FM signal generator and a cathode ray oscilloscope when 

aligning the FM IF channel. The instruction book for the Zenith 

Model 300 Signal Generator (Form Z6001) covers complete FM a-

lignment procedure. If visual alignment equipment is unavailable, 

reasonably accurate alignment can be made by following the pro-

cedure outlined below. 

FM Discriminator Alignment: When the secondary of the dis-

criminator is aligned (operation 5) use sufficient signal input to get 

a good positive and negative indication before setting the slug for 

zero reading. A center zero indicating meter is recommended for 

this adjustment, but is not absolutely necessary. Reversing the 

leads of a non- zero center meter, or observing closely when the 

meter starts to go to the left ( negative) of zero will give the same 

results. 

PROCEDURE 

P.G,3 OSE R 

TIA 1571 F TRANS 

C2 BC. ANT. 
1400 K.0 

C3 BC OFT  
1400 K C 

C4 BC OSC 

1600 K C 

Operation 

Connect 

Oscillator To 
Dummy 
Antenna 

Input Signal 
Frequency Band Set Dial To Adj. Trimmers Purpose 

Pin 2 1ZAT7 Converter .05 Mfd. 

455 Kc. 

Modulated BC 600 Kc. 

L9, 10, 12 

15 & 16 
Align I. F. channel for maximum 

output. 

2 turns loosely cpld. 

to wavemagnet 

1600 Kc. 

Modulated BC 1600 Kc. C4 Set oscillator to dial scale. 

2 turns loosely cpld. 

to wavemagnet 

1400 Kc. 

Modulated BC 1400 Kc. C3, CZ Align detector and antenna stage. 

(a) 

Pin 1 ( grid) on 12AU6 

limiter. .05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 

100 

L17 coil slug 

Primary discr. 
Align primary of discriminator 

for maximum reading. 

(b) 

Pin 1 ( grid) on 1ZAU6 

limiter. .05 Mid. 

10.7 Mc. 

Unmodulated 

FM 

100 

L113 coil slug 

sec. of discr. 
Adjust secondary of discriminat-

or for zero reading. 

6 (c) 

Pin I ( grid) on 12BA6 

2nd. I F. .05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 

100 
LI3 and L14 Pri. 

fg Sec. of 3rd. IF trans. 

Align 3rd. IF transformer for 

maximum reading. 

(c) 

Pin 1 ( grid) on 12BA6 

1st. IF. .05 Mfd. 

10.7 Mc. 

Unmodulated 

FM 

100 

Adjust LI1 for 

maximum reading. 
Align 2nd IF transformer for 

maximum reading. 

8 ( c) 

Pin 2 ( grid) on 12AT7 

converter tube socket. .05 Mfd. 

10.7 Mc. 

Unrnodulated 

FM 

100 

L7 and L8 Prim. 

and Sec. of 1st. 

IF transformer, 
Align 1st. IF transformer for 
maximum reading. 

9 ( c) Antenna Post FM (Re- 

move line ant.) 

270 ohms 

98 Mc. 

Unmodulated 

FM 

100 98 Mc. L5 Ose. Coil Slug. Set Oscillator to dial scale. 

10 ( c) (d) 270 ohms 

98 Mc. 

Unmodulated 

FM 

100 98 Mc, L3 Det. Coil Slug 
Align det. stage to maximum 

reading. 

IMPORTANT 

Alignment of this chassis will in most cases be unnecessary 

unless an IF or RF transformer is replaced or the adjustments 

have been tampered with. 

Correct aligrunent can only be made if the following procedure 

is followed: 

A vacuum tube voltmeter with an isolation resistor of 2,000,000 

ohms in series with the hot lead will serve for FM adjustments. 

This lead should be shielded. 

An AC output meter connected across.the primary or secondary 

of the output transformer will be satisfactory for all AM adjust-

ments. 

The signal generator output should be kept just high enough to 

get an indication on the meter. 

(a) Vacuum Tube Voltmeter Lug 7 on discriminator transformer 

to chassis ( half discriminator load). 

(b) Vacuum Tube Voltmeter Lug 5 on discriminator transformer 

to chassis ( full discriminator load). 

(c) Vacuum Tube Voltmeter from Limiter Grid to Chassis. 

(d) Loosen Slugs by applying a hot iron to the cement. 

SONO - JACK 

) 11) 

PHONO MOTOR AC 

(º) 0 

TUBE AND TRIMMER LOCATION 

rr- 

113 1ST I F TRANS 7- T 2 2ND IF TRANS 
\ 107 MC BOTTOM 

\ 455 KC TOP 

12BA6 455K6) 12 BAG 

12AT7 

3 F M. MT 
98 MC 

(4.4L5 F M 
98 M.C. 

455 KC 

o 

T 3A 3RD I. F. TRANS 

'11•4 DISC I F TRANS 

I2AU6 

° 
JC 

25Z6GT 2516 CT 

1-T3E1 3R0 IF TRANS 
PILOT 
LAMP 

I ..----TUNING 
[Its-TONE CONTROL 

im4----BAND SWITCH 

TUNING - 
SLUG S 

DIAL CORD DRIVE 

NOTE - 

L F. TRANSFORMER CORE 
ADJUSTMENTS ARE ARRANGED 
AS FOLLOWS, (* EXCEPT 72) 

PRIMARY -ADJ BOTTOM 
SECONDARY ADJ TOP 

1978 OR I9C8 
(ALT) 

0N-OFF 8 
, VOLUME CONTROL 

Detail of 
IF Transformer 

THIS SPRING ON REAR 

OF LARGE PULLEY 
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MODELS K2286R -3 Radio Ch. 7K21 Ch. 19K23 
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o 

CHASSIS 7K21 USED ON MODEL K2286R 

[
:11- OFF I. VOLUME CONTROL 

-TUNING 

DANDI%NVI 

TONE CONTROL 

54,Dei 

IIIINA4P 

C3 »craw. 'SOY., 
...00 

• roe«. OP STANG 
Alp/. RALLY 

TUBE, TRIMMER LOCATION, DIAL CABLE DRAWING 

AND DETAILED VIEW OF I. F. TRANSFORMERS. 

The I.F. transformers incorporated in this reveiver are of 

the new permeability tuned type. The advantage of an I.F. 

transformer of this type is its extreme stability under var-

ious humidity and temperature conditions. The upper coil 

is the second,:.ry and the lower the primary. When adjusting 

these I.F. transformers the tuning wrench 68-19 can be in-

serted into the top slug, rotated until maximum output is 

obtained and then dropped down to the lower slug and the 

same operation repeated. The tuning wrench is so designed 

that turning one slug does not affect the adjustment of the 

other. In the event the receiver oscillates during -phono 

operation, adjust C11 4-80 mmf. capacitor to a point at 

which the oscillation ceases. 

This position of no oscillation will sometimes vary with 

different cartridges, and in this case readjustment of C11 
must be made. 

Part DIaµ 
No. No. De•cription_ Price 

I1-109 Line Cord & Plug .45 
12-1589 Volume Control Mtg. Bracket. .05 
19-189 Coil Mtg. Clip ,JZ 
22- C7 .01 Mid. Ceramic Cond. (2 used) 500V .26 

22-4 C8 .004 Mid. Ceramic Cond. (2 used) 500V .26 
22-829 Cl .05 Mid. Cond. (6 used) 200V .20 
22-854 C6 .0005 Mid. Cond. 600V .20 

22-1220 C9 .002 Mid. Cond. 600V .20 
22-1775 C12 .047 Mid. Cond. 400V .26 

22-2240 C 1 I Trimmer .40 
22-2360 CIO 47 Mmfd. Cond. 500V .25 
22-2390 CI 3 Electrolytic 10 Mid. 250V 1.40 
224391 C14,C15 Electrolytic 40-80 Mid. 250V 3.50 
22-2392 CZ Three Section Gang 1.25 
49-714 SPI 7-1/2" PM Speaker 7.00 

2C751ZG Cone & Voice Coil 2.63 

54-139 Palnut (I used on ea. 63-2787, 63-2788 & 
85-519 .01 

M-27I Paine ( I used on ea. 95-1101, 95-1102) .01 
57-1750 Shaft Locking Plate .04 
63-949 RIB 2200 ohm IW 10% In, R•s. .24 
63-1737 R7 68 ohm I/2W 20% .21 
63-1765 RZ 330 ohm 1/2W 20% .21 

63-1782 514 820 ohm I/2W 10% 21 
63-1786 R4 1K ohm 1/2W (2 used) 20% .21 
63-1806 516 3300 ohm I/2W 10% .21 

63-1814 R9 4700 ohm 1/2W 20% .21 
63-1828 R3 10K ohm I/2W (2 used) 20% .21 
63-1841 R13 22K ohm 1/2W 10% .21 

63-1842 R5 22K ohm I/2W 20% .21 
63-1856 R8 47K ohm 1/2W (2 u..4) 20% .2 I 
63-1912 RI 1 Megohm I/2W 20% .21 
61-1926 R6 2.2 Megohrn 1/2W (2 used) 20% .21 
63-1940 RI I 4.7 Megohrn 1/2W (2 used) 20% .21 
63-1954 RIO 10. Megohm 1/2W 20% .21 
63-1981 RI? 120 Ohm IW 10% .24 
63-2787 R12 Volume Control & Switch 1.81 
63-2788 RIS Tone Control 1.20 
63-3151 RI9 2K ohrn 5W WW Vit. Enam. 10% 1.00 
78-274 Electrolytic Socket .03 
78-461 Two Contact Socket .07 
78-709 Octal Tube Socket .20 

78-755 Octal Tube Socket (2 used) .18 
78-807 Min. Tube Socket (4 used) .1 S 
80-209 Dial Cord Tension Spring (2 used) .03 
85-519 SI Radio-Phono Switch 1.40 
94-334 Gang Mtg. 'Making (2 usod) .01 

95-1101 T1 I st IF Transformer . 1.60 
95-1102 T2 2nd W Transformer 1.60 
95-1299 T4 Auto Tran•former 5.25 
95-1100 T3 Speaker Output Tranecctner 2.00 
105-27 U I Couplate Unit .80 
113-8 6-32x 1/4" Hex Nd. Ma r ,• . Screw ( I for 

22-2247) .02 
113-13 6-32:7/16 Hex Nd. Mach. Screw ( 1 for 

gong) .oz 
114-39 8-32x1/4 Hex Hd. S.T. Screw ( 1 for 

57-1750) (4 for Gang) .01 
114-67 6-32x7/16 Hex Nd. Mach Urea (I for Gang) .01 
114-297 6-32x1/4 Hex lid. S.T. Screw (2 to Mt. 

12-1589) .01 

125-17 Rubber Grommet ( 3 used on Gang) .03 
125-81 Strain Relief Grommet .05 
125-82 Strain Relie Grornrnet .05 
188-60 Retaining Ring (used on S-I8684) .02 
S-12603 L5 Phono Osc. Coil A••em. .75 
S-18682 1-4 Ont. Coil Amgen. .85 
S- I8683 L3 Dei. Coil A••em. .80 
S-18684 Tuning Shaft I. Pulley Amen. .60 
S- I8687 Bracket, Stud & Terminai Strip (for gang) 1.10 
S- I8689 Dial Cord I, Eyelet .10 
S- I8953 Volume Control Extension Shaft & Coupling 

Assern. .60 
S-19312 LI Wavernagnet Assembly 

Price. shown are suggested list prices and are subject to change 
without notice. 

Zenith Radio Corporation 

ALIGNMENT PROCEDURE 

OPERATION 

CONNECT 

OSCILLATOR TO 

DUMMY 

ANTENNA 

INPUT SIG. 

FREQUENCY 

SET 

DIAL AT TRIMMERS PURPOSE 

I Convertor 

Grid 

.5 Mid. 455 Mc. 600 Mc. L6, 7, 

8 & 9 

For I.F. 

Alignment 

2 

Single Turn 

Loosely 

Coupled to 

Wave Magnet 

-- 1620 Kc. 1620Kc• 
- C5 

Set Oscillator 

to Dial Scale. 

3 -- 1400 Mc. 1400 Mc. 
C -4 

Detector 

Alignment 

4 -- 1400 Ks. 1400 Mc. 

C-3 
Antenna 

Alignment 

© John F. Rider 
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NUMERICAL PARTS LIST 
Diag Part 
No. No. 

12-1964 

20-389 
20-391 
20-393 
20-429 

20-431 
20-447 
21-33 
22-2221 
22-2331 
22-2383 
22-2403 
22-2404 

22-2406 
22-2407 
22-2411 
22-2413 
22-2434 
22-2453 
22-2468 

44-30 
52-622 
54-34 
54-337 
63-1729 
63-1772 
63-1799 
63-1813 
63-1842 
63-1856 
63-1869 
63-1884 
63-1897 
63-2286 
63-3170 
73-40 
73-141 

76-650 
76-651 
78-934 
78-944 
80-897 
80-901 

80-905 
80-908 
80-924 
83- 20 18 
86-245 

86-247 
93-1103' 
93-1112 
93-1113 
93-1115 
94-786 

Suggested 
Description List Price 

S-19840 TURRET TUNER 

Mutual inductance trimmer (part of 
S-20181) 
I F trap coil .10 
R F choke .10 
R F plate inductance trimmer coil . 20 
Converter grid inductance trimmer 
coil .15 
Interstage cascode coil . 10 
Osc inductance trimmer coil 
Index roller .10 
Ceramic trimmer (used on S-19916).25 
800 mmfd ceramic disc .26 
4.5 mmfd ceramic disc .55 
100 mmfd. ceramic disc (2 used) . 20 
Feed-thru cond. 400 mmfd 500V 
(8 used) .30 
19 mmfd ceramic .30 
100 mmfd ceramic .30 
10 mmfd ceramic disc .20 
5.5 mmfd ceramic disc .20 
2 mmfd molded 500V .15 
Ceramic trimmer .25 
2.2 mmfd. molded (used on 
S-19916) 
Connector jack 
Shielded lead 
6-32x1/4 hex nut (4 for S-18840) 
Tension nut (for 112-857) 
47 ohm 1/2w 10% Ins.Res. 
470 ohm 1/2w 20% ' 
2200 ohm 1/2w 10% n 

4700 ohm 1/2w 10% 
22K ohm 1/2w 20% 
47K ohm 1/2w 20% 
100K ohm 1/2w 10% 
220K ohm 1/2w 20% 
470K ohm 1/2w 10% 
330 ohm lw 20% 
10K ohm 2w 20% 
6-32x1/8 alien hd. set screw 
8-32x3/8 slab hd. set screw 
(2 for S-18602) 
Index arm shaft 
Fine tuning shaft 
Min. tube socket 
Min. tube socket 
Turret shaft ground spring 
Index spring 

Trimmer tension spring 
Shaft grounding spring 
Turret shaft tension spring 
Connector strip 
Stator terminal ( 13 used on stator 
strip) 
Insulated feed through terminal 
Steel washer 
Special washer 
Flat washer 
Steel washer 
Coil spacer bushing 

20 
.30 
.35 
.01 
.02 
.21 
.21 
.21 
.21 
.21 
.21 
.21 
.21 
.21 
.24 
.33 
.10 

.04 

.35 

.35 

.35 

.30 

.05 

.05 

.02 

.10 

.06 

.01 
1 6U8 1 6BK7A 

.05 Diag. Part CHASSIS 21K20 Suggested 

.10 No. No. Description List Price 

.01 12-1758 Horiz. Csc. Coil Brkt. .05 

.01 12-1926 Tube Support Brkt. (Sweep) 

.03 15-98 Socket Cap (Sweep) .45 

.03 15-101 Plate Insulator Cap (2 used) 

.04 (Sweep) 

94-793 Fine tuning stop bushing .20 
94-804 Nylon bushing .10 
112-856 Inductance adjusting screw .03 
112-857 Trimmer adjusting screw (4 used) .02 
112-882 Inductance adjusting screw ( 12 

used) .03 
114-180 6-20x1/4 hex hd. s.t. screw (4 used).75 
126-693 Chassis shield .10 
126-695 Tube shield .20 
126-721 Tube shield .15 
148-135 Index arm .15 
149-119 Iron core 
149-121 Iron core 
188-148 Retaining ring (76-650) .02 
188-156 Trimmer cup retaining ring . 10 
194-30 Insulator (part of S-20181) 
S-18602 Gear, bushing & set screw .30 
S-18799 Shaft, plate & spring assem. 1.50 
S-18837 Fine tuning brkt. assem. .60 
S-18839 Trimmer shaft & core .60 
S-18840 Tuner cover assem. 2.25 
S-18843 Center shield & spring assem. 
S-18844 Trimmer cup & sleeve assem. .25 
S-18848 Center shield assem. - small 
S-18857 Converter plate coil assem. .60 
S-18858 I F trap coil & cap assem. .55 
S-18859 Osc, plate choke assem. .35 
S-19758 Stator strip assem. 
S-19840 Turret tuner complete 
S-20145 Service replacement turret tuner 

(S-19840 less cover, strips, etc.) 
S-19842 Ant, strip assem. Channel #2 
S-19843 n " n n #3 
S-19844 " n " #4 
S-19845 n n n #5 
S-19846 " n " #6 
S-19847 n " n " #7 
S-19848 n 11 » » #8 

S-19849 
S-19850 
S-19851 
S-19852 
S-19853 
S-19862 
S-19863 
S-19864 
S-19865 
S-19866 
S-19867 
S-19868 
S-19869 
S-19870 
S-19871 
S-19872 
S-19873 
S-19916 
S-20060 
S-20181 

Ose. strip assem. 

n 

#9 
#10 
#11 
#12 

" #13 
Channel #2 
" #3 
• #4 

#5 
• #6 
• #7 
• #8 
• #9 
• #10 
• #11 
• #12 
• #13 

Trimmer & cap 
Ant, term. strip & brkt. 
Trimmer & insulator 

TUBES 

C36 22-4 
C12 22-6 

C15 22-7 

C39 22-8 
C28 22-1608 

C71 22-1762 
C63 22-1775 
C59 22-1777 
C45 22-1778 
C57 22-1785 
C47 22-1814 
C42 22-1825 
C52 22-1831 
Cl? 22-1832 

C49 22-1841 
C61 22-1842 
C44 22-1843 
C40 22-1844 
C46 22-1845 
C21 22-1849 
C68 22-.1850 
C24 22-1874 

(or 22-2375 7 Mmfd 
Ceramic 500V) 

C26 22-1876 47 Mmfd Ceramic 
(2 used) 500V 
(or 22-2376 47 Mmfd 
Ceramic 500V) 

C34 22-1895 10 Mmfd Ceramic (or 
22-2378 10 Mmfd Ceramic 
500V) 500V 

C13 22-2050 5 Mmfd Ceramic (or 
22-2380 5 Mmfd Ceramic 
500V) 500V 

C14 22,2051 6 Mmfd Ceramic (or 
22-2381 6 Mmfd Ceramic 
500V) 500V 

19-118 Cond. Retaining Clip 
19-233 Coil Clip 

C30 22-3 .01 Mfd Ceramic (5 used) 
500V 
500V 

500V 

.004 Mfd Ceramic 
470 Mmfd Ceramic 
(4 used) 
.001 Mfd Ceramic 
(6 used) 500V 
.002 Mfd Ceramic 500V 
27 Mmfd Ceramic 500V 
(or 22-2396 27 Mmfd 
Cerarhic 500V) 
1 Mmfd Molded 500V 
.047 Mfd Molded 400V 
.1 Mfd Molded 200V 
.047 Mfd 200V 
0015 Mfd Molded 400V 
.0022 Mfd Molded 600V 
.22 Mfd Molded 400V 
56 Mmfd Molded Mica 500V 
500 Mmfd Molded 
(2 used) 
.1 Mfd Molded 
.0047 Mfd Molded 
.01 Mfd Molded 
.047 Mfd Molded 
.0022 Mfd Molded 
.0047 Mfd Molded 
.015 Mfd 
7 Mmfd Ceramic 

20,000V 
600V 
200V 
600V 
600V 
600V 
600V 
200V 
500V 

C51 22-2127 

C69 22-2128 

C67 22-2129 
C18 22-2146 
C54 22-2166 
C31 22-2167 
C70 22-2248 
C19 22-2268 
C33 22-2276 

C20 22-2302 

C16 22-2309 
C25 22-2310 
C64 22-2340 
C65 22-2341 
C27 22-2343 
C37AD, 

.001 Mfd Molded 
(2 used) 
.001 Mfd Molded 
(2 used) 
.022 Mfd Molded 
.47 Mfd Molded 
.15 Mfd Molded 
.22 Mfd Molded 
.0033 Mfd 
.0068 Mfd Molded 
Dual . 01 Mfdx.01 Mfd 
Ceramic 500V 
470 Mmfd Ceramic 
(2 used) 500V 
330 Mmfd Ceramic 500V 
560 Mmfd Ceramic 500V 
.1 Mfd Molded 400V 
.15 Mfd Molded 400V 
3.3 Mmfd Ceramic 500V 
Electrolytic 80-400V 

600V . 26 

600V 
600V 
200V 
200V 
200V 
600V 
600V 

2.25 
.45 
.26 
.26 
.35 
.26 
.26 
.26 

.07 ).D,CD• 22-2358 

.07 DD 
C5OAD, Electrolytic 40-400V 

.26 BD,CD, 22-2368 10-475V, 100-50V 

.?6 DD 10-25V 
C56 22-2387 680 Mmfd Ceramic 500V 

.26 C23 22-2389 Electrolytic 20 Mfd 400V 
C62 22-2398 Single Section Trimmer 

.26 C58 22-2416 1080 Mmfd Mica 500V 

.26 C29AD, Electrolytic 60-350V 
BD,CD, 22-2418 4-350V, 100-25V 
DD 40-25V 

22-2420 20 Mmfd Ceramic 500V 
.. 4205 CC312 22-2431 . 0082 Mfd Molded 200V 
.26 24-572 IF Transi. Shield Cover .05 
.26 24-583 Sweep Housing Cover-Top 
.26 24-584 Sweep Housing Cover- Back 
.20 24-588 IF Transf. Shield 'lop Cover 
.26 25-2 Cotter Pin 
.50 43-209 Sweep Transf. Housing 
.26 52-619 Shielded Lead 

52-625 Shielded Lead 
54-34 6-32x1/4 Hex Nut (Sweep) .01 
54-139 3/8-32x9/16 Hex Palnut .01 

54-271 6-32x1/4 Hex Palnut - 
Inverted .01 

54-326 1/4-28x7/16 He Nut x 
5/32 thk. 

57-1718 Tube Socket Retaining Plate . 01 
(used only when 78-801 is used 

57-1804 Socket Mtg. Plate (Sweep) 
58-202 1 wo Prong Plug A.C. (part 

.26 of S-18579) 
R90 63-942 15K ohm 2W 10% Ins.Res. 
R61 63-958 22K ohm 1W 10% » 

R87 63-966 4700 ohm 2W 20% 
.35 R79 63-1055 22K ohm 1W 20% 

63-1091 12K ohm 2W 10% 
R54 63-1101 8200 ohm 2W 10% " .36 

.35 R85 63-1188 39K ohm 1W 10% " . 24 
R77 63-1194 47K ohm 1W 10% • " . 24 
R35 63-1198 10K ohm 2W 10% • " .36 

.30 R21 63-1573 2700 ohm 1W 10% " . 24 
R26 63-1579 6200 ohm 2W 5% " .33 

.35 R16 63-1708 
R89 63-1623 1125K ohomh m1 /22%7010; 11 

R43 63-1733 56 ohm 1/2W 10% 
R12 63-1737 68 ohm 1/2W 20% 
R75 63-1740 82 ohm 1/2W 10% 
R19 63-1743 100 ohm 1/2W 10% 

.26 R66 63-1744 100 ohm 1/2W 20% 
•3 5 R44 63-1757 220 ohm 1/2W 10% 

.. 60 R: 

63-1764 330 ohm 1/2W 10% 
•45 R80 63-1765 330 ohm 1/2W 10% 
.45 R18 63-1771 470 ohm 1/2W 10% 
26 R 63-1772 470 ohm 1/2W 20% 

R59 63-1775 560 ohm 1/2V 10% 
R27 63-1777 680 ohm 1/2W 5% 

.50 63-1778 680 ohm 1/2W 10% 
R91 63-1786 1K ohm 1/2W 20% 

•3 5 R10 63-1799 2200 ohm 1/2W 10% 
.26 R39 63-1810 3900 ohm 1/2W 10% 
•3 5 R14 63-1820 6800 ohm 1/2W 10% 
.40 R41 63-1824 8200 ohm 1/2W 10% 

.45 R72 63-1827 10Kohm 1/2W 10% 

.26 R28 63-1828 10K ohm 1/2W 20% 
R71 63-1834 15K ohm 1/2W 10% 

40-400V, 30-400V, 40-25V 

11 

1/ 

11 

11 

• 11 

11 

11 

I/ 

" . 21 
" . 21 
" . 21 
" . 21 
" . 21 
" . 21 
" . 21 

" . 21 
" . 21 
" . 21 

" . 21 
" . 21 
" . 21 
" . 21 
" . 21 
" . 21 
" . 21 
" . 21 
" . 21 _ 
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CHASSIS 19K20 -3 19K22 -3, 19K23, -3, 19K24, -3, 21K20 -3 28K20 

Part 
No. Description 

Suggested 
List Price 

R23 63-1841 22K ohm 1/2W 10% 
R7 63-1842 22K ohm 1/2W 20% 
R15 63-1845 27K ohm 1/2W 10% 
R52 63-1848 33K ohm 1/2W 10% 
R17 63-1855 47K ohm 1/2W 10% 
R1 63-1856 47K ohm 1/2W 20% 
R76 63-1859 56K ohm 1/2W 10% 
R5 63-1869 100K ohm 1/2W10% 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

R4 63-1873 120K ohm 1/2W 10% " " . 21 
R51 63-1876 150K ohm 1/2W 10% 

(2 used) " .21 

63-1880 180K ohm 1/2W 10%Ins. Res.21 
R29 63-1883 220K ohm 1/2W 10% " " . 21 
R36 63-1884 220K ohm 1/2W 20% ' . 21 
R31 63-1890 330K ohm 1/2W 10% " " . 21 
R93 63-1896 470K ohm 1/2W 5% " " . 21 
R2 63-1897 470K ohm 1/2W 10% " • .21 
R49 63-1898 470K ohm 1/2W 20% " • .21 
R37 63-1904 680K ohm 1/2W 10% " • .21 
R42 63-1911 1 Megohm 1/2W 10% " • .21 
R53 63-1912 1 Megohm 1/2W 20% " . 21 
R50 63-1918 1.5 Megohm 1/2W 10%" .21 
R56 63-1922 1.8 Megohm 1/2W 10%" .21 
R3 63-1926 2.2 Megohm 1/2W 20%" • .21 
R82 63-1932 3.3 Megohm 1/2W 10%" • .21 
R92 63-1937 4.3 Megohm 1/2W 5% " 
R38 63-1982 100K ohm 2W 10% " " . 33 
R30 63-2050 Bias Control .50 
R25 63-2114 2.2 ohm WW 1/2W 10% 

Ins. Res..21 
R40 63-2159 Delay & Vertical Range 

Control 1.20 
R88 63-2284 150 ohm 1W 20% Ins. Res. 
R86 63-2286 330 ohm 1W 20% 

63-2379 3900 ohm 1/2W 10% " 
R55 63-2394 Vertical Size Control 
R34 63-2398 470 ohm 1W 10% " 

(or 63-1222 470 ohm 1W 
10% Ins. Res.) 

63-2791 12K ohni./2W 10% Ins. Res. 
R62 63-2794 Candohm 
R73 63-2795 Vertical Hold Control 
R81 63-2804 Vol. Control & Switch 
R24 63-2805 Focus Control & Fringe 

lock 
R47 63-2808 68 ohm 2W 20% Ins. Res. 
R32 63-2810 Tone Control 
R83 63-2812 Vertical Linearity Control 
R58 63-2816 2.5 Megohm 2W 20%(Special) 
R22 63-2824 Picture Control 
R13 63-2825 Brightness & Contrast Control 

A 1 87-1 Integrator Unit .2t 
95-1294 Audio Output Transf. 3.25 

T11 95-1306 Deflection Coil (Sweep) 
95-1309 Vertical Output Transf. 

T12 95-1310 Filter Choke 
T13 95-1311 Power Transf. 

97-407 Idler Stud (Mtg. S-18574) 
X1 103-1 Crystal Diode ( 1N64) 

1.14 S-15128 Choke Coil Assem. (2 used) 
(1 on S-18590) .25 

S-15392 Anode Clip, Terminal & 
Washer Assembly .20 

WW 

S-16092 Coil Shield & Lug (part of 
S-18589) 

L17 S-16984 Filament Choke Coil 
Assembly .30 

L27 S-17114 Horiz. Ose. Coil Assem. 1.20 
S-17164 Beam Bender Unit 1.65 

L33 S-17343 1st Video Peaking Coil 
Assembly 

S-17907 2nd Video IF 1 ransf. 
Assembly .90 

L15 S-17911 Detector Shunt Peaking Coil 
Assem. (part of S-18590) . 40 

L22 S-17958 2nd Video Shunt Peaking Coil 
Assembly .35 

L9 S-18209 Associated Sound 'I rap Coil 
Assembly .60 

L11 S-18210 Adjacent Channel Sound Trap 
Coil Aqsembl 8F 

S-18439 Mech. Centering Assembly 
(or S-18118) 1.40 

L12 S-18568 Sound Take- Off Assembly 
S-18574 Gear 8.1 Bushing Assembly 

S-18576 Brkt. & Lug (Mtg. Sweep 
1 ransformer) 

S-18579 Plug & Brkt. Assembly 
S-18589 1st Video IF Transf. Assem. 
S-18590 4th Video IF Transf. Assem. 
S-18602 Gear, Bushing & Set Screw 
S-18730 3rd Video IF Transf, Assem. 

L32 S-18740 4th Video IF Winding Assem. 
(part of S-18590) 

S-18741 4th Video IF Shield & Lug 
Assem. (part of S-18590) 

S-18742 Plate & Terminal Assem. 
(part of S-18590) 

LIO S-18744 Adjacent Channel Picture 
Trap Coil Assem. 

L28 S-18748 Horiz. Width Control Coil 
Assembly 

L23 S-18749 3rd Video 'hunt Peaking Coil 
Assembly 

L24 S-18750 3rd Video Series Peaking 
Coil Assembly 

L16 S-18751 Detector Shunt Peaking 
Coil Assem. (part of S-18590) 

S-18753 Shield & Lug Assem. 
S-18763 Corrector Magnet Assem. 

(Sweep) 
L20 S-19001 Quadrature Coil Assembly 
L13 S-19002 Trap Coil Assembly 

S-19003 Coil Shield & Lug Assem. 
S-19006 Interearrier Coil Assem. 
S-19029 Shielded Lead & Plug Assem. 
S-19032 Horiz. Sweep Transf. Assem. 
S-19040 Anode Clip & Wire Assem. 

(Sweep) 
S-19079 Winding Assem. for Horiz. 

Sweep-(part of S-19032) 

L29 S-19342 Horiz. Linearity Control 
Assembly 

28K20 CHASSIS 

1.00 

Parts used in the 28K20 chassis are the same as for 
the 21K20 chassis with the following additions: 

Condensers 

22-2396 27 Mmfd. ceramic disc 500V 
22-2375 7 Mmfd. ceramic disc 500V 
22-2376 47 Mmfd. ceramic disc 500V 
22-2378 10 Mmfd. ceramic 500V 
22-2380 5 Mmfd. ceramic disc 500V 
22-2381 6 Mmfd. ceramic disc 500V 
22-2319 Electrolytic 45/450V 10/475V 

100/50V 
22-2437 Electrolytic 80/400V 40/400V 

30/400V 
22-2448 Electrolytic 80/400V 40/400V 

40/25V 
52-600 Shielded lead 
58-204 Connector plug (part of S-19029) 

Resistors 

63-1915 1.2 Meg. 1/2w 10% Ins. Res. 
(2 used) 

63-2287 330 ohm 2w 20% " 
(2 used) 

63-3158 220 ohm 2w 10% " 
(2 used) 

64-525 Brass eyelet (used with 76-663) 
78-957 C.R. tube socket & wire 
93-1126 Washer (used with S-19637) 
95-1324 Audio output trans. 
95-1326 Vertical output transf. 
97-419 Idler stud (used with S-19637) 
S-19391 Interlock brkt. & plug 
S-19393 Wire & terminal assem. 
S-19637 Idler gear assem. 
S-19696 Coil shield & lug assem. 
S-19736 1st video IF transf. assem. 

TUBES 

.45 

.26 

.35 

.35 

.30 

.35 

4.50 

6.00 

5.50 
.25 
.10 

.21 

.33 

.33 

.01 
1.25 
.03 

2.75 
7.50 
.20 
.40 
.50 
.40 
.60 
.85 

1 12AX7 1 6BE6 2 6J5 
1 12AU7 1 6SN7GT 1 6U8 
3 6CB6 1 6AQ7GT 2 6BK5 
1 6BN6 2 6AH4GT 

27AP4A C.R. Tube 

22-1775 
22-1811 
22-1832 

22-2309 
22-2340 
22-2341 
22-238.7 
22-2398 
22-2438 

S-19440 POWER SUPPLY 
USED WITH THE 28K20 CHASSIS 

Condensers 

.047 Mfd. molded 400V 

.0047 Mfd. molded 400V . 26 
500 Mmfd. molded (2 used) 

20,000V 2.25 
330 Mmfd. ceramic 500V . 26 
.1 Mfd. molded 400V .40 
.15 Mfd. molded 400V .45 
680 Mmfd. ceramic 500V . 35 
Single section trimmer .60 
Electrolytic 40/450V 20/450V 
20/25V 3.50 

22-2439 . 018 Mfd. molded 400V . 30 
58-172 Nine prong plug .30 

63-1157 
63-1192 
63-1457 

63-1581 

63-1744 

63-1835 
63-1855 
63-1898 
63-2396 

63-2816 

63-3157 
63-3159 
63-3166 

S-19408 
S-19409 
S-19411 

S-19427 
S-19428 

S-19434 
S-19435 
S-19440 
S-19515 
S-19735 

Resistors 

47K ohm 
27K ohm 
39K ohm 

2w 
lw 
2w 

10% 
10% 
10% 

Ins. Res. 

4.7 ohm 1/2w 10% " 
(2 used) 
100 ohm 1/2w 20% " 
(4 used) 
15K ohm I/2w 20% " 
47K ohm 1/2w 10% " 
470K ohm 1/2w 20% " 
100 ohm 2w 20% " 
(2 used) 
2.5 Meg. 2w 20% " 
(Special) 
2200 ohm lOw 20% Vit. Enam. 
270K ohm lw 10% Ins. Res. 
220K ohm 2w 10% 

Horizontal sweep transf. 
Width control coil assem. 
Horizontal linearity control coil 
assembly 
Anode terminal & wire assem. 
Socket & resistor assem. 

PI 

13 

.33 

.24 

.33 

.21 

.21 

.21 

.21 

.21 

.33 

.33 

.90 

.24 

.33 

10.00 
1.00 

.60 

.55 

.80 

Housing & cover assem. 2.75 
Plug & cable assem. 1.00 
Power supply complete (not stocked) 
Winding assem. (Part of S-19408) 4.50 
Horizontal linearity coil (fixed) . 90 

2 1B3GT 
1 6J5 
2 6V3 

TUBES 

2 5U4G 
2 6CD6G 

S-19477 YOKE & MTG. BRKT. ASSEM. PARTS LIST 

S-17461 
S-18439 

S-19527 

S-19477 
S-19539 
S-19540 

Beam bender assem. 
Mech. centering assem. 

Magnet & brkt. (3 used on 
S-19540 & 1 on S-19539) 
Def. yoke & mtg. brkt. comp. 
Magnet & mtg. brkt. assem. 
Yoke mtg. brkt. assem. 

Model K2230E & R 
" K2240E & R 

K226OR 
K2263E 

.26 K2266R 

Model K2291E 

1.50 
1.40 

39.00 
1.60 
4.00 

Model K2267E 
" K2268R 

K227OR & H 
K2287R 
K229OR 

K2229EZ K2235RZ 
K2229RZ K2262RZ 

K2286RZ 

Model K2229EZ same 
" K2229RZ " 
" K2235RZ 
" K2262RZ 
" K2286RZ 

as Model K2229E 
K2229R 

" K2235R 
" K2262R 

K2286R 
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Model K2258122 same as Model K2258R 

19K23-3 MAIN CHASSIS 

C30 22-3 .01 mfd ceramic disc (2 used) 
500V . 26 

C36 22-4 .004 mfd ceramic disc 500V . 26 
C39 22-8 .002 mfd ceramic disc 500V . 26 
C53 22-1256 75 mmfd molded mica 500V . 20 
C63 22-1775 . 047 mfd molded 400V . 26 
C55 22-1777 . 1 mid molded 200V . 26 
C57 22-1785 .0015 mfd molded 400V . 20 
C52 22-1831 56 mmfd molded mica 500V . 26 
C49 22-1841 . 1 mfd molded 600V .45 
C61 22-1842 . 0047 mfd molded 200V . 26 
C46 22-1845 . 0022 mfd molded (2 used) 

600V 
C82 22-2112 . 001 mfd ceramic 500V 
C81 22-2125 680 mmfd mica 500V 
C51 22-2127 . 001 mfd molded (2 used) 

600V . 26 
C69 22-2128 . 001 mfd molded (2 used) 

600V . 26 
C67 22-2129 .022 mfd molded 600V . 35 
C54 22-2166 . 15 mfd molded 200V . 45 
C31 22-2167 . 22 mfd molded 200V . 45 
C70 22-2248 . 0033 mfd molded 600V . 26 
C19 22-2268 .0068 mfd molded 600V . 35 
C64 22-2340 . 1 mfd molded 400V . 40 
C65 22-2341 . 15 mfd molded 400V . 45 
C37AD, 
BD,CD, 
DD 
C5OAD, 
BD,CD, 
DD 
C56 
C58 

C76AD, 
BD,CD, 
DD 
C66 22-2452 
C79 22-2457 
C80 22-2458 
C83 22-2469 

.26 

.30 

.35 

22-2358 Electrolytic 80/400V 40/400V 
30/400V 40/25V 5.50 

22-2368 Electrolytic 40/400V 10/475V 
100/50V 10/25V 3.75 

22-2387 680 mmfd ceramic 
22-2416 1080 mmfd mica 

500V . 35 
500V . 60 

22-2443 Electrolytic 50/350V 20/400V 
80/25V 40/25V 

.015 mmfd molded 
Trimmer 
220 mmfd ceramic 
1 mfd molded 

R61 63-958 22K ohm lw 10% 
R97 63-1192 27K ohm lw 10% 
R77 63-1194 47K ohm lw 10% 
R66 63-1744 100 ohm 1/2w 20% 

(3 used) 
R46 63-1750 150 ohm 1/2w 10% 
R18 63-1771 470 ohm 1/2w 10% 

(2 used) 
R80 63-1774 560 ohm 1/2w 5% 

R59 63-1775 560 ohm 1/2w 10% 
(2 used) 

R39 3900 ohm 1/2w 10% 
R41 8200 ohm 1/2w 10% 
R91 15K ohm 1/2w 10% 
R113 15K ohm 1/2w 20% 
R7 22K ohm 1/2w 20% 
R52 33K ohm 1/2w 10% 
R96 33K ohm 1/2w 20% 
R17 47K ohm 1/2w 10% 

63-1810 
63-1824 
63-1834 
63-1835 
63-1842 
63-1848 
63-1849 
63-1855 

4.00 

200V . 25 
.55 

500V . 20 
200V 1.20 

Ins. Res. 24 
" . 24 
" . 24 

.21 
" . 21 

» 

11 

11 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

.21 

RI 63-1856 47K ohm 1/2w 20% 
(2 used) 

R5 63-1869 100K ohm 1/2w 10% " 
(2 used) 

R102 63-1870 100K ohm 1/2w 20% 
R94 63-1880 180K ohm 1/2w 10% 
R29 63-1883 220K ohm 1/2 w 10% 
R31 63-1890 330K ohm 1/2w 10% 
R49 63-1898 470K ohm 1/2w 20% " 

(3 used) 
R37 63-1904 680K ohm 1/2w 10% 
R42 63-1911 1 Meg. 1/2w 10% 

(3 used) 
R50 63-1918 1.5 Meg. 1/2w 10% 
R56 63-1922 1.8 Meg. 1/2w 10% 
R76 63-1939 4.7 Meg. 1/2w 10% 
R67 63-1970 3300 ohm 2w 20% 
R38 63-1928 100K ohm 2w 10% 
R68 63-2129 1.2 ohm ww 1/2w 10% 
R74 63-2130 150K ohm lw 10% 
R35 63-2145 10K ohm 2w 20% 
R40 63-2159 Vertical range control 
R60 63-2290 680 ohm lw 10% Ins. 
R64 63-2364 18K ohm 2w 10% " 

(2 used) 
R55 63-2394 Vertical size control 
R34 63-2398 

R33 
R62 
R57 
R73 

R51 
R69 
R48 

63-2777 
63-2794 
63-2815 
63-2834 

63-2835 
63-2836 
63-2837 

Al 87-1 
93-2 

93-965 
93-1127 
94-767 

T9 95-1280' 
T8 95-1298 

T6 95-1309 
T7 95-1335 
T5 95-1339 

11 

.21 

.21 

" . 21 
" . 21 
" . 21 
" . 21 

.21 
" . 21 

.21 

.21 

.21 

.21 

.33 

.33 

.21 

.24 

.33 
1.20 

Res.. 24 

.36 
1.20 

470 ohm lw 10% " " .24 
Or 63-1222 470 ohm lw ww 
10% Ins. Res. .24 
Volume control & switch 1.81 
Candohm .85 
Vertical linearity control 1.20 
Vertical hold control 1.20 

Tone control 
Screen control 
Brightness control 

1.20 
1.20 
1.20 

Integrator unit .26 
Brass washer (1 on S-19636 & 
1 to mt. 63-2794) .01 
Rubber washer (1 for sweep) . 02 
Fibre washer (2 ea. 78-709) . 01 
Rubber bushing (2 for sweep) . 15 
Filter choke 3.50 
Power trans. 22.50 

Vertical output trans. 
Deflection coil 
Audio output trans. 

5.00 
13.50 
2.25 

S-17164 Beam bender unit 1.65 
L33 S-17343 1st video peaking coil .35 

S-18566 Winding only for S-18567 3.25 
T10 S-18567 Horiz. sweep trans. 6.50 
L29 S-18570 Horiz. Linearity control coil . 50 

S-18576 Mtg. brkt. & lug for sweep . 35 
S-18579 Plug & brkt. (interlock) . 50 

L28 S-18748 Horiz. width control coil 1.00 
S-18761 Strap & brkt. L.H. .30 
S-18762 Strap & brkt. R.H. .30 
S-18763 Corrector magnet assem. 

(2 for sweep) .30 
S-18926 Dust seal strip assem. 1.30 
S-19293 Socket, resistor & wire 

(sweep) .60 
S-19545 C.R. tube socket assem. 1.60 

S-19636 Socket shell & mtg. plate 
(sweep) 

L27 S-19743 Horiz. osc. coil assem. 
S-19898 Centering device & yoke cover 

(part of 95-1335) 
S-20016 Yoke brkt. assem. 

TUBES 
1 12AX7 1 6SN7GT 1 1B3GT 
1 12AV7 1 6AQ7GT 1 6BK5 
1 6AX4GT 1 5U4G 1 6AH4GT 
1 6BE6 1 6BQ6GT or 6BQ6G 

17LP4 C. R. Tube 

.60 
1.50 

VIDEO CHASSIS  

C30 22-3 .01 mfd. ceramic disc 500V . 26 

C12 22-6 470 mmfd. ceramic 500V . 26 
Or 22-2470 470 mmfd. 
ceramic 500V 

C15 22-7 .001 mfd. ceramic disc 
(5 used) 500V . 26 

C71 22-1762 1 mmfd. molded 500V . 20 
C45 22-1778 . 047 mfd. molded 200V.26 
C42 22-1825 . 22 mfd. molded 400 V ..50 
C40 22-1844 . 047 mfd. molded 600V . 35 
C24 22-1874 7 mmfd. ceramic 500V . 26 

Or 22-2375 7 mmfd. ceramic 
disc 500V . 26 

C34 22-1895 10 mmfd. ceramic 500V . 35 
Or 22-2378 10 mmfd. ceramic 

500V . 35 
C13 22-2050 5 mmfd. ceramic (2 used) 

500V . 30 
Or 22-2380 5 mmfd ceramic 
disc 500V . 30 

C14 22-2051 6 mmfd. ceramic (2 used) 
500V . 35 

Or 22-2381 6 mmfd. ceramic 
disc 500V . 35 

C18 22-2146 47 mfd. molded 200V . 60 
C 1 22-2217 470 mmfd. ceramic (2 used) 

500V . 25 
C33 22-2276 2 x . 01 mfd. ceramic 500V . 50 
C20 22-2302 470 mmfd. ceramic 500V . 35 
C16 22-2309 330 mmfd. ceramic 500V . 26 
C25 22-2310 560 mmfd. ceramic 500V . 35 
C38 22-2320 680 mmfd. ceramic 500V . 26 

C27 22-2343 3.3 mmfd ceramic 
C32 22-2431 . 0082 mfd. molded 
C77 22-2456 180 mmfd mica 
C28 22-2459 27 Mmfd. ceramic 

Or 22-2396 27 mmfd. 
disc 

C78 22-2460 50 mmfd. molded 
C26 22-2466 47 mmfd. ceramic 

Or 22-2467 47 mmfd. 

500V . 26 
200V . 30 
500V . 30 
500V . 20 

ceramic 
500V . 45 
500 V . 20 
500V . 35 

ceramic 
disc 500V 

24-572 I F. trans. shield cover .05 
24-588 I F trans. shield top cover . 10 
25-2 Cotter pin .03 
54-139 3/8x32x9/16 hex palnut (1 ea. 

63-2805 8.z 63-2833) .01 
54-271 6-32x1/4 hex palnut ( 12 used) . 01 
54-326 1/4-28x7/16 hex nut (1 for gear 

& brkt. assem.) .02 

58-204 Connector plug (part of 
S-19709) .10 

R79 63-1055 22K ohm lw 20% Ins.Res.24 
R54 63-1101 8200 ohm 2w 10% " " . 36 
R21 63-1573 2700 ohm lw 10% " " . 24 
R26 63-1579 6200 ohm 2w e " " . 33 
R16 63-1708 15 ohm 1/2w 10% " " . 21 
R43 63-1733 56 ohm 1/2w 10% " " . 21 
R12 63-1737 68 ohm I/2w 20% " " . 21 
R75 63-1740 82 ohm 1/2w 10% " " . 21 
R19 63-1743 100 ohm 1/2w 10% ' . 21 
R44 63-1757 220 ohm 1/2w 10% 

(2 used) " .21 
R20 63-1764 330 ohm 1/2w 10% " " . 21 
R8 63-1772 470 ohm 1/2w 20% 

(2 used) " .21 
R27 63-1777 680 ohm 1/2w 5% " " . 21 
R111 63-1779 680 ohm 1/2w 20% " " . 21 
R91 63-1786 1K ohm 1/2w 20% " " . 21 
R10 63-1799 2200 ohm 1/2w 10% " " . 21 
R39 63-1810 3900 ohm 1/2w 10% " " . 21 
R14 63-1821 6800 ohm 1/2w 20% " " . 21 
R28 63-1823 8200 ohm 1/2w 5% " " . 21 
R71 63-1834 15K ohm 1/2w 10% " " . 21 
R23 63-1841 22K ohm 1/2w 10% 

(2 used) .21 
R15 63-1845 27K ohm 1/2w 10% 

(2 used) n " . 21 
R78 63-1859 56K ohm 1/2w 10% " " . 21 
R5 63-1869 100K ohm 1/2w 10% " " . 21 
R4 63-1873 120K ohm 1/2w 10% " " . 21 

R29 63-1883 220K ohm 1/2w 10% " " . 21 
R36 63-1884 220K ohm 1/2w 20% " " . 21 
R31 63-1890 330K ohm 1/2w 10% " " . 21 
R93 63-1896 470K ohm 1/2w 5% " " . 21 
R49 63-1898 470K ohm 1/2w 20% " " . 21 
R42 63-1911 1 Meg. 1/2w 10% " " . 21 
R53 63-1912 1 Meg. 1/2w 20% " " . 21 
R3 63-1926 2.2 Meg. 1/2w 20% " " . 21 
R92 63-1937 4.3 Meg. 1/2w 5% ' .21 
R112 63-1969 1800 ohm lw 10% " " . 21 
R40 63-215.9 AGC delay & vertical range 

control (2 used) 1.20 
63-2379 3900 ohm 1/2w 10% " " . 21 
63-2791 12K ohm 1/2w 10% " " . 21 

R24 63-2805 Fringe lock control 
R115 63-2833 Contrast control 
R30 63-3167 Bias control 

X-1 103-1 Crystal diode ( 1N64) 

L14 S-15128 Choke coil assem. (part of 
S-18590) 

S-16092 Coil shield & lug (part of 
S-19736) 

L17 S-16984 Filament choke coil 
T2 S-17907 2nd video I F trans. 
L15 S-17911 Detector shunt peaking coil 

(part of S-18590) 
S-17916 Coil shield & lug assem. 

(S-17907 & S-18730) 

L22 S-17958 2nd video shunt peaking coil 
L9 S-18209 Associated sound trap coil 
L11 S-18210 Adjacent channel sound trap 

coil 
L12 S-18568 Sound take off coil 
T4 S-18590 4th video I F trans. 

1.20 
1.20 
.50 
1.20 

.25 

.30 

.30 

.90 

.40 

.20 

.35 

.60 

.85 

.75 
5.25 
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CHASSIS 19K20, -3,19K22, -3,19K23 -3,19K24, -3 21K20, -3 28K20 

T3 
L32 

L10 

L23 
L24 
L16 

S-18602 
S-18730 
S-18740 
S-18741 
S-18744 

S-18749 
S-18750 
S-18751 
S-18753 
S-18826 

L20 S-19001 

S-19709 
L51 S-19712 

S-19714 
Ti S-19736 

S-19840 

Shield & lug 
Ground spring & I F shield 
Quadrature coil 

Shielded lead & Plug 
Intercarrier coil 
Coil shield & lug (S-19712) 
1st video 1 F trans. 
Turret tuner 

TUBES 

3 6CB6 1 6BN6 1 6U8 

19K23Z CHASSIS 

Gear, bushing & set screw . 30 

3rd video I F trans. 1.20 
4th video I F trans. 
4th video I F shield & lug . 20 
Adjacent channel picture trap 
coil .50 
3rd video shunt peaking coil .45 
3rd video series peaking coil . 35 
Detector shunt peaking coil .40 

.25 

.25 
1.60 

.45 

.85 

191(23Z chassis is the same as 19K23 with the follow-
ing exceptions: 

OMIT: 
63-2805 Focus control & fringe lock (omit 1 

only) 
78-945 C.R. tube socket & wire 
95-1335 Deflection coil (or 95-1306) 
S-19898 Centering devise & yoke cover (part 

of 95-1335) 

ADD: 
78-964 
80-744 
95-1306 
114-324 

TUBES 

21FP4A C.R. Tube 

C.R. tube socket & wire 1.00 
PM focus mtg. spring (4 used) .02 
Deflection coil 12.50 
10-32x1-1/4 hex hd. mach. screw 
(4 used) .03 

S-19661 PM focus centering assem. 8.50 
S-19662 C.R. tube support brkt. assem. 1.00 

CHASSIS 21K2OZ 

211C2OZ chassis is the same as 21K20 with the follow-
ing exceptions: 

OMIT: 
22-1843 
22-1849 
22-1850 
22-2389 
63-1198 
63-1834 
63-1820 
63-1918 
63-2050 
78-945 
97-407 
136-23 

.01 Mfd. molded 600V 

.0047 Mfd. molded 600V 

.015 Mfd. 200V 
Electrolytic 20 Mfd. 400V 
10K ohm 2w 10% Ins.Res. 
15K ohm 1/2w 10% Ins.Res. 
6800 ohm 1/2w 10% Ins.Res. 
1.5 Meg. 1/2w 10% Ins.Res. 
Bias control 
CR tube socket & wire 
Idler stud 
Fuse 

152-212 
199-173 
S-17164 
S-18574 
S-19003 
S-18439 

ADD: 
12-D55 
22-2112 

22-2125 
22-2167 
22-2320 
22- 2447 
22-2452 
63-1764 
63-1779 
63-1796 
63-1821 
63-1835 
63-1870 
63-1919 
63-2145 

63-3167 
78-964 
80-744 
97-419 
136-22 
152-219 
S-17461 
S-19637 
S-19661 

49-719 

49-719 

CR tube support block 
Rubber sleeve (used with S-18941) 
Beam Bender unit 
Gear & bushing 
Coil shield & lug 
Mech. centering assem. (or S-18118) 

TUBES 

1X2A 
21FP4A C.R. Tube 

Chassis mtg. brkt. (4 used) 
.001 Mfd. ceramic 500V 

680 Mmfd. mica 500V 
.22 Mfd. molded 200V 
680 Mmfd. ceramic 500V 
Electrolytic 100 Mfd. 400V 
.015 Mfd. 200V 
330 ohm 1/2w 10% Ins. 
680 ohm 1/2w 20% Ins. 
1800 ohm 1/2w 10% Ins. 
6800 ohm 1/2w 20% Ins. 
15K ohm 1/2w 20% Ins. 
100K ohm 1/2w 20% Ins. 
1.5 Meg. 1/2w 20% Ins. 

10K ohm 2w 20% Ins. 

Bias control 
C.R. tube socket & wire 
PM focus mtg. spring (4 
Idler stud 
Fuse 250 M.A. 
C.R. tube support block 
Beam Bender unit 
Idler gear assem. 
PM focus & centering assem. 

Model K1812E-3 

4"PM speaker 

Model K1812R-3 

4" PM speaker 

CABINET PARTS K1815E 

49-696 5-1/4" PM Speaker 6.00 
ZC5093 Cone & Voice 
Coil 1.73 

CABINET PARTS K1815R 

49-696 5-1/4" PM Speaker 6.00 
ZC5093 Cone & Voice 
Coil 1.73 

Model K1820E-3 

Res. 
Res. 
Res. 
Res. 
Res. 
Res. 
Res. 

Res. 

.10 

.30 

.35 

.45 

.26 
4.10 
.25 
.21 
.21 
.21 
.21 
.21 
.21 
.21 

.33 

.50 
1.00 

used) .02 
.25 
.25 
.30 

1.50 
.40 

8.50 

4.50 

4.50 

Model K1846E-3 

49-649 10" PM speaker 11.75 
ZC10161 Ccne & voice coil 3.41 

Model K1846R-3 

49-649 10" PM speaker 11.75 
ZC 10161 Cone & voice coil 3.41 

:ABINEI PARTS K185OR 

49-649 10" PM Speaker 
ZC10161 Cone & Voice 
Coil 

Model K1880R-3 

11.75 

3.41 

49-728 10" PM speaker 10.00 
ZC1016D Cone & voice coil 3.41 

63-1828 10K ohm 1/2w 20% Ins. Res. . 21 

Model K2229E 

49-696 5-1/4" PM speaker 
ZC5093 Cone & voice coil 

Model K2229E-3 

49-696 5-1/4" PM speaker 

Model K2229R-3 

49-696 5-1/4" PM speaker 

CABINET PARTS K2230E 

6.00 
1.73 

6.00 

6.00 

SP1 49-696 5-1/4" PM Speaker 6.00 
ZC5093 Cone 8.1 Voice 
Coil 1.73 

CABINET PARTS K223OR 

SP1 49-696 5-1/4" PM Speaker 6.00 
ZC5093 Cone & Voice 
Coil 1.73 

49-696 

49-696 

49-696 

Model K2235E-3 

5-1/4" PM speaker 

Model K2235R 

5-1/4" PM speaker 
ZC5093 Cone & voice coil 

Model K2235R-3 

5-1/4" PM speaker 

CABINET PARIS K2240E 

6.00 

CA._31NE'l PARTS K224uft 

Model K224OR is the same as Model K226OR except 
the following: 

ADD: 

49-696 5-1/4" PM Speaker 6.00 
ZC5093 Cone gz. Voice 
Coil 1.73 

49-649 

49-649 

49-649 

63-3171 
63-3172 

49-649 

49-649 

49-649 

63-3171 

63-3172 

49-649 
63-3171 
63-3172 

49-649 
63-3171 
63-3172 

Model K2258E-3 

10" PM speaker 

Model K2258R-3 

10" PM speaker 

Model K2260R-3 

10" PM speaker 

Tone control 
Screen control 

Model K 2262R 

10" PM speaker 
ZC10161 Cone & voice coil 

Model K2262R-3 

10" PM speaker 

Model K2263E-3 

10" PM speaker 

Tone control 

Screen control 

Model K2266R-3 

10" PM speaker 
Tone control 
Screen control 

Model K2267E-3 

10" PM speaker 
Tone control 
Screen control 

Model K227OR & H 

49-649 10" PM speaker 
6.00 ZC10161 Cone & voice coil 
1.73 

6.00 

49-696 5-1/4" PM speaker 6.00 
ZC5093 Cone & voice coil 1.73 Model K2240E is the same as Model K2263E except 

the kllowi. g. 

Model K1820R-3 49-69ti D-1 le PM Speaker 6.00 

49-696 5-1/4" PM speaker 6.00 ZC5093 Cone & Voice 
ZC5093 Cone & voice coil 1.73 Coil 1.73 _ 

49-649 
63-3171 
63-3172 

49-714 

63-1828 

Model K2271H-3 

10" PM speaker 
Tone control 
Screen control 

Model K2286R 

7-1/2" PM speaker 
ZC7512G Cone & voice coil 
Resistor 10K ohm 1/2 w 20% Ins. 

11.75 

11.75 

11.75 

11.75 
3.41 

1L75 

11.75 

11.75 

11.75 

11.75 
3.41 

11.75 

7.00 
2.63 
.21 
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TUBE COMPLEMENT 

28K20 CHASSIS 

Model K2286R-3 

49-714 7-1/2" speaker 
63-1828 10K ohm 1/2w 10% Ins. Res. . 21 

7.00 

Model K2287R-3 

49-694 12" PM speaker 17.50 

63-1828 10K ohm 1/2w 10% Ins. Res. .21 

63-3171 Tone control 
63-3172 Screen control 

CABINET PARTS K229OR 

49-704 12" PM Speaker (alt. is 
49-694) 10.00 
ZC1216F Cone Pv, Voice 
Coil 4.60 

R28 63-182R 10K ohm 1/2W 20% Ins.Res..21 

Model K2291E-3 

63-1828 10K ohm 1/2 w 20% Ins. Res. .21 
63-3171 Tone control 
63-3172 Screen control 

49-694 12" PM speaker 17.50 

Model K2872R 

49-649 10" PM speaker (2 used) 11.75 
ZC10161 Cone & voice coil 3.41 

S-19440 Power supply assem. complete 
S-19477 Def. yoke & mtg. brkt. assem. 39.00 

MODEL K2872R-3 

49-649 Speaker 10" PM (2 used) 

S-19440 Power Supply (not stocked complete 
for parts list see S- 19440--28K20 
Chassis) 

S-19477 Deflection yoke 8,z Mtg. Bracket 
(for parts list see S- 19477--28K20 
Chassis) 

49-649 

S-19440 
S-19477 

11.75 

39.00 

Model K2873E 

10" PM speaker (2 used) 11.75 
ZC10161 Cone & voice coil 3.41 
Power supply assembly 
Def. yoke & mtg. brkt. assem. 39.00 

MODEL K2873E-3 

49-649 Speaker 10" PM 
S-19440 Power supply (not stocked complete 

for parts list see S-19440- -281(20 
Chassis) 

S-19477 Deflection yoke & Mtg. Bracket 
(for parts list see S- 19477--28K20 
Chassis) 

11.75 

39.00 

SYMBOL TUBE 

1/1 6BK7 

V2 6U8 

V3 6CB6 
V4 6CB6 
V5 6CB6 

V6 6U8 

V7 6BN6 
V8 635 
V9 6BK5 
V10 6BK5 

vil 12AX7 

V12 12AU7 

V13 6BE6 

FUNCTION 

VIA RF Amplifier 
VlB RF Amplifier 
V2A Mixer 
V2B RF Oscillator 
1st IF Amplifier 
2nd IF Amplifier 
3rd IF Amplifier 
V6A 1st Video Amp. 
V6B Intercarrier Sound Amp. 
Audio Limiter Detector 
Sound Inverter 
Sound Output 
Sound Output 
V11A AGC Amplifier 
V11B Vertical Sync 
V12A 2nd Video Amp. 
V12B Video Output 
Sync Clipper 
V14A Vertical Oscillator 

V14 

V15 
V16 

V17 

V18 
V19 
V20 
V21 
V22 
V23 
V24 
V25 
V26 
V27 
V28 

6SN7GT 

6AH4GT 
6AH4GT 

6AQ7GT 

615 
5U4 
5U4 
615 
6CD6G 
6CD6G 
1B3GT 
1B3GT 
6V3 
6V3 
27AP4A 

V14B Vertical Oscillator 
Vertical Output 
Vertical Output 
V17A Horizontal Phase Det. 
V17B Horizontal Control 
Horizontal Oscillator 
Rectifier 
Rectifier 
Horizontal Discharge 
Horizontal Output 
Horizontal Output 
H.V. Rectifier 
H.V. Rectifier 
Damper 
Damper 
Picture Tube 

AN'fENNA TERMINALS 

L7 OSC. IND. TUNING 

I. F. OUTPUT JACK 

BULL'S EYE ADJUSTMENT 

L9 ASSOCIATED SOUND 
TRAP COIL 
41.25 MC. 

R30 BUZZ CONTROL 

REMOTE CONTROL 
AC. SOCKET 

24 FRINGE LOCK 

Adjustments at Rear of 281(20 Chassis 

3
9
V
d
 A

i.
 
H
I
I
N
3
Z
 

John F. Ft!.der CHASSIS 19K20, - , 19K22, -3,19K23, -3, 19K24, -3, 21K20, -3, 28K20 



TV PAGE 12-48 ZENITH 

1] CIRCUIT LEGEND 
1 
DIAO 
IN1 

PART 
NO 

DESCRIPTION R F VIDEO UM • • 2 
Ill 

DIAG. 
NO. 

PART 
NO 

DESCRIPTION R F VIDEO • • 
IIIII âmid- • . 

M 

DIAO PART DESCRIPTION RF ill 31 a l I. 

MIMI EEO C1: 31111111 rnMI KIM MM O EMI ZION IMICOMMIZI1 O IMM UM Min BM MEEMI IMMI UM MIII MII IMI 
MIMI 8131:3111MM KM OM UM PM IIIMM MIIMIMPW PM IBM KM MM IMI EIMMII IMMIIMII PM IM OM MIII 

MEIM MMMUMIIIMMI111 UM IM IM WM IMITM Man!MMIIIM!/11 MIII MII MI IIIIII MIME IMME IMMI MU M. MI 
CM EMEZMI ISI:AMMMIIIIIIIM IM rim IMIMI IFITMIMMIZI MM MIR IMP MI OM MUM CC•r VIA We Ixo Ulm COn .2. 
IMIEMMIIMMIMI= MM MMI M. Mill =RIM MI.AIIIIMMIMIMIMM BM MU WM mor a IMIM El=1111 PM Mal MI 

11 EMIMMI InIrtliaMPIIIIIM UM MMI FM MIMIM MICITI UM NM MI MIR MEIMI CEIMIXECM KM Mil ME 
UM ManM IrrarlIMMITIM UM UM MUM WI WIM OM Ma UMB ESZIM 05C ,,, •RW .. ge,leC2 lI,WW, e. MIM M. 
EM MM. 0 •••• •, .0 ,00 • UM MI OM IMI IIIM PIMMU MI!!!! MITIM ME WM EITTIM ou ,LL•Too •,•,, c•o• , PM MU OM 
UM IEEMM Pt 3111:11M UM MU MIIII MU ITalM .700 ••• e2 • 111M Mil IM EMI •»< .sso.,.no so.• laW Con IM.......... 
IMMEMMIM MEMI:221 EIII IIM MI IM PM PRIM MIMW'IMIMMIUMIN MIM MU Mil MI MIII 0- ,./• enumer am ma am mu um mum ErmErammummaal Emu am ma mu um swum wreimmirmimilmim ma um um rem ›.. AD,ACiniS0003 TM COIL MMTMMI.M. 
........ eo no e• $00 •• ......11.1.... MM urra rirmarmararm a a a MI WM , •s‘• 10.0 ,.t OF• CO., MI IIMIIM MM 
PM IMEZM LIZ:111M MU IMMI VIM IffirM1111 .0. 00e• MIM Mil WM MI UM 
13MI EICIMMI=MMIMIIIIIIMM1111111111=EM UM MU Ma VIM PIIIM MMIIIIIIIIMPII MI MIR IIIM IIM UM KM! 13nian alai a a 
MEM MIMI -0o. Jr••• eo + 1.3M alini WM IMMMI WirraIIIMMIIMIM IMM Ma Mil MOM MOM 011F,le ne,« 0. MMIMM 
MUM IEUEM 0» »0 e, e• • UM Mal MUM MM OM MEW Mirai UM KM UM MOM elnle eel lie.« ,O., 1.1M 
RITM Wratfflii Min‘r. Zffl MN Mi. MI _irlePifa IMIMMIMIII Ma PM artM MP OM WNW tœral PM Mla MIR 
EOM MESIM -•7 ••• 200 • MIMI. ffl. PM Ma7M MT!!! IMM MI WM UM IIMMIII ,v •, 010 'Fe., CO., UM MMIM 
a:M.1MM .0e, Ioo ns too ' MI MI 0:2111 IMP .r,IRM IMITIM ME Mil IMM IM MU IMMIMMMI OM MI MI MP 
ECM ME 311111 .00 ,., .04 $0, • IMMEIM MI PM rtiremr erwmayersErna CA,«•••«£ 0., MIMMMI Ma 
EMI EMIZIM .00,, .0 ,o, c00 , MI BM IIII31 Mil PM UMMI .1a.e« . • iii.iiraii fflii EM EOM CEMZ• ETIM UMW.. 
EMU:3MM enneornimmi cm maimium um um imtm riummummumi am minim um mom rarrrimememamml am ma am 
rem mum .0233 . 0 000 • MOM. MIM M. .r.iaMM IMMIIP5U11 IMII BM IIIII IIIII UM MO 3.0 def0 ee 7 PEAKING [On MM.= MI'i 
LEMIM MIMI IMZMIII IIIIM PM MU IMM UM IM'IMII PriffnMIM MEM MII MIMI Mal MaMIIII 1111151 MP MIII Mil 
DM MaM1M »0 .0 .0 wo , MP KM IMI NM MMI MaTIM err! !a!Inii a a a a a =a ./2 e •F•l.C. Ir'..' r,. CO., 
Ce MEMMMISIMM.M......1IMMI FM lartM MITWIMIIMMIN WM MIR MR 1/1M IUMMIM .72 OF •ill.", "a,,,,e W., Mifflin IMO 
c2, Ma: MI EIECUMMI MaM PM IIIMMI liu.11•_111 MM MIIM UM Ma= ...I.,. 00C ,, L.,0« CO. M.I.M. UM IMM 
ni ELE19:11•111 iffl MI INIM MII O INFO rMlnlIBIONIIIIIIIIIIIIIO Mal O ME MI iO EEO «,.ze2w nOI• oo.• ,iii. ffli 
E=.1 o wo tuclaellIC »0 • MIIII IMM Ma PM IMM MIM rjLIETM MMI:Malltra MN Mil NM IMMI PM MaIM •0• ,,» T. ,WF ,,,,, CO., 1111MIMM.IM 
LEM I.Z.M1 ffl. EM MM.. CO, Jr. en eel,. MOM MN MI a:1111 ELM@ ,02 OF •00.2.elW ,FF,(Cl.e CO ,, IICM 
la= n " oo luo aftfRotrin . • MI MIMMIEM Emir ..i ,i  BM ETU IIIII UM TIMM 112 oF ea, loot m otrucI10. [Om 
LEEMB WO DOI e WO euCikoLliit 2$ • MIMM IMMI MI PM MIMI MarMT91911171,19ParTFM111 MII laral MI aM MOM IMIMMITIRTITIMIMMIMM IMIII WM MU Mil 
laM KM= I. .0 e' e° ' ii.i Mal EMI Mall OUTIO ...». .40« Ce2.0, ...1 MI IIIII IIM IIIMI REIM IMMDII MN MIll IMM IM 
iaop MUM - 22 e° e e° ' .1M,M MIIIIIMMIMMIIMMIII UM MMI MIMI IIIII MIMI .,..n mrromini ma ma erm Emma .2 .0i 200 • MI PM PM .,oœ.OMPIMMIIIIIIIIIIIMMUM KIM MU UM MIMI ,,, e el.'''. "nit" '. IMIMM. 
1.= MM. • l .° e° Se • IMEM IMM IM MI r-, -t. a Mal MD Mal UM PM= , 2 OF ri.IICALUfLECIION COIL M. 
¡EMU:UM 0 " 0, e, , WM EMI Mill PM Mal an! MMAIWYMIMIIIMMEI PM WM MIMI , 2 OF •F•F•CA, UFUCrIe Cg. .11.1......M. 
MMIMMLEM " 'le -S e e° • MM .M.MMEMMIMMIMMI=.111M MIM MMI.IIM Mnin. MI .= 
MM...... 00, e0 e. eo .. MUM Mil a am anamanas a MU !MUM UM MUM •••,10•,. ,,•,••, u co. ,m IMM 
BIMW WO LUCIROL/1 IC " • ...M.M.......1.==.M.M ffl. M. MMIMM2M...,•• W.«, e., .1.1111.1. II.IM 
gin MI WD atcroolic e° ' ... M. CM riii BEIM encore to: , 2 • ..........111.1....IMM à OF 'CC 'lui.' eruc lie , It IIIM Mffll 
LEM 

2„ 
•-ae n WO ELECTIOLYin 40 • ....MIMMIIMI MMI .ro, M IIMIli WM RUM MIIIIMMI . 2 OF . 1, 2,5 .2 W.F0.0.., .11111 

I.M. r, e• 123131=31:11:UMINIMMIMP MP Mal MM PM IEMM EIIIMI MMI MUM MUM BM Eil£ffll .0 0, '•• T'on 2'.,2' .3. ...L MIMIC MI O 
EIMI IMEM «0 •O• ,C0 , PM MEP PM VIIIMM MPIW IMEM WM MOM u 7 Of •Eitioà, out(010. CO4 MUM PM BM 
UM EIMMIMI 202 e,. e• e, • M. 1M MUM MO MU MIMI IMMI! MI IIIM U:MI EM U1= MI • , 0 ,• .002. co., IIM UM IIM Emgam .0.7 WO le • MM MIM .1= P.M= attremanammusra a a ITIM .M.I.MI•WIZO•TALLi•toallr COIL  Ma MIM 
IIIII IMEEM .00 ., «0 , MM =BM. MMIMIMMInWilIMMIMMIIIIMMIMMEM IMMEMMIMMIMIMMM= NM 
VIM MIME 22 .0, «0 •• MIMIMM NIMI M. KIM averr pp armierillIMITMIMMIMMII BIM Mail TAIMM1111 11411311EMEMIIIM ./ 2 Of rERTIC4 OFFLECTIO• Con 1.......E. M. 
IIMM MIMI cc., e, '" e, " 1.= MI KM MEM IIIIIITI IMM O 011in OICEIMI '12 e le.zel. 01 ' 212v "'•  Mai 

Mii KM MIMI Ini=i1LEU MIIIMM MEMMICIMMI ., 2 e r. ¿r,.'.. eF ,,, l.e e. ...M.M....1 
.1.1.=.11 e"." e• • . MI EIII PM MI EMI IMEMIll . era. Tek WO•STF• 00«,•0, MI MUM CMIIIM ISMETIMI Cari BM BM MM II1M 
PM 1MMIIII MIIIMMMIIIM IMM 91M UM ITMTIMM MinMM!!ffill 11 1!!!!MI IMMEZIMM .0. 10. ,...«.,• CO. .1=1.11.M.... 
IMMI=M 200 wO ei «0 .. MIMM MIMI MITMIMIDEM Mil Mal MIIIMI 11111IMMUMM •••, 1» ,., ,,L. ,,.le CO. MIR UM 111111I 
13M EMIR 7.r .0 0* 00" M.11=. MM MI IMM IMMI MPIIIIMIMMIMMIMIll Mal WM Mil UM IMII 
CM IMMIMMaMM:IM MIMI ELM PM MIMI IMerflanrIMMIIIIIIIIIIIIIMMI MM nail MIII IMMI MI 

AD . WO atCr•Otyin e0 •• 1.1.1M.1.1=1 MEMIMIMIMMOMMMIMIMMIMMII IIIMI 1.1.11M MI. 
o0 Wo Luc.Otrin e, • M. 331M FM ITYMM .. 00. r aticu •tmity ,o•uoL .1111M11111 MI:MIMI IMB Mil BIM MIMI NMI 

e.. -M111111313113 IMI Mill «MUM • WfW 2 • .111.11 MUM. IMM MMIIMM MN CSODO e »I FLU FROL•I.0 2, • IMM MiMMI. IMM MIMI Mr 11.11=1 MIIIMM UM MU IIM IMI 
MIMI MIMI PITI!IMIIIIIME'M MI IIIIII WM MM UM MIMI ITIMIMMIIIII MO IIIIM MS= MP Mil IIIM MI MI BIM PUMP' » »0 ,oc wo • MI PM EM MIM MI MIMI MMMIIMMIM Mil AIM MP MMII Mil UM PM 
IMOM MIMI MallIMMICIMI MI WM Mil MP IMMIPIEMMIMIIIIIIII Mal MII MIMI i  MI c 5. isEp . , s bop .03 MO •• .......M... M.111/111171"Will3 MIMI IIMIIM MIZ ME MIMI MaM fflial 
DIM CUM nn.'a nt n° r MI in. M. MI MUM rfflulturrimmim um um ma m. a:mu:mom 0« " e' e• • IMM MIMMIMMIBMITMMIeln...M.IMMTMIMIIMMM.MMI IIMMIMM MIMMOMM. 'e° " ••• • M. MII PM MIII !NM laa!MWITIIIIIIIMIIIIIMM MIIM IMIMI UM IIIIIM MR IIM MI IMM c» ELECIMIM "°2 Or. L. e° • Mal IMMI Mt MI PM MUM IMENIIIIIMIIIMMUI IBM =III MIIIIIIMMIIIIIIIIIIII MINIM MII Ma EMI MOM - . .0 2e •• ...1....M MP PM laalaMlarna MIMI MINIF ME MP PM BIM 
0:MM UM IIIIM MI IIIMMNIMEMI IIIII ifall MIIIMIII MIII MI IBM C6e MM. .00, wo . o« 200 • CM IM ITMI IIMIIMInall2 EM alalle Mil IIMI MIIM MI MOM or,, Me/MEUMI131r IMM BIM IIMM IMMIIMMIMIIMMIMMIIIMMEM 11331.11M MIMMIIIMMI BM MII MUM CO, ==.11C:OMIMII IIIIIIII IMO O OITIIIIIITOMBMIBOMIBOMII IBM Min O BM 
CM 1111 , . 0 .02 .ee ,. O MD =II O RIM MIMMEM MIIIII=MIM IMIII I'MMI PM UM IMMII -.' e• ei .0, • iiiiii IIMM2M MI PM IMMIMMInMEMMTM1IIIII MN Enla MIM Mil MM Mill UM UM MUM. IMLMIIIIMILOIMM MP IMMI MI rftp  MIR MOM MI UM IMU' MM PM ME IMII MUIPM - an e0 l" «• " ... IOZDM=. PM IMFMMIMUMMIIIMMIIMIIMMI OM IMIIEMMI MP MI MI NMI MM ECM' •°.' e° e' 2•• • IIM M. MI MI FM MIPM IMIMMTM11111111 BIM KM IMIM 11•11 IMMI 11 OM Min EMMIM -00 , e, 0, 00 .. MO OM IIIM IMP MMIII 'MTN WM MI IM MII PM NM WM Inarnaaal 00,2 e, .0, WO •• 11.1.1111M MM PM IYMM larrIMIMMMIIMMIM Mall mama a a a a a a arena 1:11=31111M O NM fflil 1.1BIRMO rtIPIMOO11.11Orf O Mil OMNI O MI MUM MN IMIII «, WO tUCT•OLF in «0 , MM.= IMMI MI PIIIIIMM , MIIM MI MII MR IMM IIMI MIIM 22 2•37 MMMTMIMMIIMM. NM M. PM IMPIMM 

1,9.111111MM 
MIPPIWIIMIII!MMIMMIIMMIM Mil MIIII 11 MI IIMPILMIIMIMMETIM IIMII MI IIMMISI ,o0 m• •(• ,, cm .. iOIr r can°, PM MOMM Mil Mal MIIII 

MOM Mil 
MUM PM MITIMIMIlarim MIIM MP MIPI FM IMMMMIMMran illaM Mil MP Mile MI MP PM 22 m • MITIMMIITIMIM MR MU MI ITEM IMMM InIlMTM:MII »MEW OM ffll MIMI IM MIIM mage '22.00 .00.0 FLEC,ROAFIK e • IIIM MM IIIII IM PM BRIM ranalIMMIMMIIMII MIMI MIMI IIM IIIIII PM •0.. 19., yil n• •. Mill OMB MMI MMI IMIM .no 0.., 2 • MN MUM IMM Mil IIIM IMM PM 22 I ernWrenTITIIIIIMriffl, Ma MI irM rillIME1::::131111ffl IlliLiaMil MOM 

MI IIIM 
leeM 0•WD• MIRIMMIM ....M MI MMI MIBMIgiral, OM Mal 

IMIM 
MIM 

Ma 
MIIIM Mal rallaMMIIIMEamMII IIM MM MEMPRIMM anIMMIIIIIIMMIMMIEMMMI Mil IIIM PM MIMI 

ISM 22-2. g RTIMMIIIMMIIIIMM BM _.r U Pr'IMIIIIIIM UM IMMI IM Il PM 
Me PM Il 

IMM K"1 rirrumerrumm a a a Mal MIR MIMI allErnmun'aiel PM MP Mil 
MM 
Ma 

MIII 
II ATM zo.0 r., roan.. «0 +. MM.= M. MI PM lanMIMIIMI alai MIR ' IMMII MMIIII w WO LUC igOoliç 3$0 , Mill MIME= MMIMMIll ..'r OW. 0% e 2 • il Mir= 111=1 ...... ...1. nil • 

._ 
9PY 
' 

r.M.M.= .111..M11 ........ MO MIM MM 1111.111M1 .= MMITMMIMIIMMM.M. M. MUM MIMM rinfaMMIMIMMEI MIMI IIMMZEM MI IMMI OM Mil IMM PITM arraM11,1111111IMEMIM KM PTIMPIPM lage9MMTMIMITMMIM Malraa MIR MII IMMI OM KM 111, tO .. $00 , MIMMI MM I. ...,.,PMrirl,mai a MIMI Mg MIll Mill IBM leM IMMIMI CrIP9rIlleirnr illiiimi a a Erma Emorarmalarmi a a I a a a a . pima 220 er .0% $03 • III.1.11!MMM .M.IMM.Ing.MMITtriMMIMIM MI r MU l' MM Mil M=MI 6%, eU Ot no •• MIR IMILIM MU MIMI IlarniMilMIII MIM IMM MIMI IIM MIll r0P vorrar:35m a a arm rEm Erma .CO• OW• 70% 02 • ifil.1.11.1.=. MI =1.....M MBEIM à WO w3LD(D 200 .. =.1.11.1!...M MM.M.MIM.M.r........MM WM MIMI Mt O MI111 IIIM IMO Élr=r11111111OMMIZZIM O BUB UM MI O MO IIITECM MILO OI SIM NMI IMB MM UM Il 
19A'TWMIMMMIMMIMMMIIIMIIIM IIMITIMM ITIMIMIIM MI IMMIM MISIIM MU Ma BM MallalaM MU grliaMIMIIIIILIalimaimmaiIMMI MUM PM WM IIMIIMI PM 

= 
'MIMIMMIMIII IMMUMITM 111=111111:11111IMEEMMIMIU Ma MU IMM IIMI PM 
,111MO aM, WPM Mo.TM • . •_MI'ae9MMIMMIMIRTIMMIMMII PM WM MM MIIIIMRMIMII Min MI ZMIli IMMIUMMIMUMIIIIMIUMMIIIM UM IM MI MIII IM IIIM Mil IIIMI MMIMIIP IMMIPTOMMIIIIIMIlla PM OM Mm Ma Ma aMa NM IMIM MINIM OMPaTMITIMMIEMMITIMMIMEMIIMI MISI BM MII IIM MMI IMIM miul Mari PM Mr311111 •0c0 0,« ,ot , • M119,2M MIMI Mil MilialM MP MUM MMIIIIM IIIMMIII MEM MITTMMII!!!MMIIIMMDMIIIIMIII UM MP M11111 MD IMIM 

= 
1111IM IIMI Man MICMIM n. 0.. w% e 2 • MMI.1= =MM. .11.1 =MIMI MM 

MMIIIMII Mania MIMI MECUM Celle' Wee' IMMIUM MI MII MI MIMIMM M. MM IMIMMI IIMIll QM MIZIMII 2e• 0.« e, 2 • M. MIMI IIMMIMIM MIMI Mil MINIMMIIMINI MUM alMIMIIMM Ma MIMI BIM IIIM 
MMI IMI IIM MI BM Ma MU MI MOM IIM MI Mil I MORO MN. IMI iMin O MR O ECM IIIDIM CIII BM MIN IMIM IBM MO MINIM O O NM omm O MI OIEMMOM OF ,,E,l" •0•F 11M IIIM MM... MD... MM M. .... ./M..M. «OW 0.2e02 r•e$F00«, 11.1.1.M.... IMMIIMIIIMMIn=111=M IMMMIIM MMEMIMCMEDI PM Mil IM MIM UM MMI MI UM Mill OM MI UMW MUM Mall MI IIIM Ma MIR 

= 
IMIMIlalla MI II MUM IMIM Mill UM MITMIMal IMM MI O MMM 

IIMIIIMIIIM NMI MM PM UM EIMM le., elle 1,0,F eW• M. MMIIII 1MM !II......1....111.. M. WM MI IM IMMEMNIM E7:21[1:= MP IMM IIII IMP IIMIIII PM AIM BM MUM' ELM 10311CM IMIEZIM MI IM IMP IIIIIMMIIMII IMIIIIIIM MM IMIIM UM MUM" EMI EMIR EUEIZI=EMI MI IM Mil Mil IIIMIIIIMIM IIMI IIM MMI MP MP IMM IIIM M'IMM 11111! OM IMM MID al IMIIM Mil MP MII Mil MIMI [MI IMM MIMI rtatEM IIIM Ma MM MUM 
= 

MIIIMMIIIMII Mil IMIIM IM IIIM MIMPMEMEMMI MII MIII BM IIMIIIIM MI MI BM MN MI IIIM WM •@EMI EIMMEITI MMI NM IMI IMI MUM' Mil IM MI MIIII WM MaEM •••,zœlu eal lle$F0ee IÉÉMM MIMI MalarIMM MI PM Mal Mai IM MI ICIII 1121ZM IIIM=IM Mil =MI MMI MMU MIIIIIIM MI IMM MM MP IMM Man IMICMIZZO Mal EMI 
OIMEMM IMM PM UM alM MIMI =FM al!! Mal 

IMIM MIUMM MUM' MI MIII IIM MM 111. EMEM rill BM 1= 1M mom imifi am am EIMICIMIM *MO 00•N• F•e$F0eF, M.1.1. ÉM. ll Mil 11 MI ffll IMI ' ffl MI IMMOIrIMII REIMMZEI Mall MUM CM IZIMIMI I IZEMI Dal Mal IMI OM MM IIM PIMI araarM all IMI PM 11 MUM MIIMMIMIIMIII MU MUM IIIIMII IMUUIIM UM UMIMIEM EIMMILI UM MI IMIIII ITM u'n'lr, oui  MMIM MID ,11•11110111181 MMIMMIIMI KM EMMIMEIMMEnn MN PM F MIMMIMMIIIM I IIMUIMUM IIIIIM IIIMIIIIIIIMMII IMI1 UM MIU MIM IIIMI 
M 

•i* «Means 1M10-3 nr us Otiln MI CKASSis • 0. MEL 
•I. Dfill•ATE1 1W21-1 
.C• MAIMS OW-3 
.D. OffielaIES 19121-2 
n• 0(11•111E5 26120-3 
•F. Ots:GtAffs 28[20 

F
.
 
R
i
d
e
r
 



CHANNEL 
INDICATOR 

LON-OFF SWITCH 
VOLUME CONTROL 

(ZENITH] 

DEFLECTION YOKE 
ADJUSTMENT 
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ADJUSTMENT 

-CORRECTOR MAGNET 
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Deflection Yoke 
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CONTROL 
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*NOTE: 
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TUNER. Power Supply Signal Path 

Front Panel Controls 28K20 Chassis  
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28K20 Power Supply Chassis 

POWER SUPPLY 
PLUG 

POWER TRANS. 

WORIZ. OUTPUT. 

WM IL OUTPUT 

V25 
I B3GT 
H. RECT. 

RIO VISION SOCKET A C 
V 24 
I B3GT INTERLOCK 
N.V. RECT. 

PHOICYISIOR HOR1Z. 
CONNECTICR POINT °SC-

ELECTRCLTT1C - 
CAPACITOR 

PHASE 
INVERTER 

SOUND 
OUTPUT 

• A F.0 TEST PONT 
VT YCLTMETER 
CANNECTDN) 

Rel VOLUME 
CONTROL 
ON-OFF SWITCH 

R24 FOCUS 

0411111CS 
SOUND 
OUTPUT 

Vt 
OUTPUT 

TEl 

VERT 
OUTPUT 
TRANS. 

r10 If HORIZONTAL 1 

DISCHARGE, 8 

R. 

4 
************** 

TO SOUND 
OUT PUT 

  •••• 

•e# • 

VERTICAL CIRCUIT   

HORIZONTAL CIRCUIT OMMMOSIMMIMINM 

WATTS 345 VOLTS 117AC 

534 
FRINGE LOCK-, 

12AU7 
VIDEO 

AMPLIFIER   

1.4 CONY SAID - 
INO. TUNINS 

*TEST POINT-
-1r 

•Vì .1711%.0 

SOUND CIRCUIT   

COMPOSITE VIDEO tAt s * * 

60 CYCLES 

Chassis Signal Path Chart 

, ANTENNA TERMINALS 

R30 01.122 CONTROL 

ASSOCIATED SOUND TRAP COIL 41.25 MC. 

---!TEST POINT 1"(SCOPE CONNECTION FOR 
RF INC PASS OSSERVATION) 

...--1141KER MC. L6 CON. PLATE TUNS'S 

.499.  CE2 CONY GRID CAP TUNING 
 3 PRONG TURRET CONNECTOR 

1.3 R.F. PLATE IND TURBIO 

C5 F PLATE CAP TUNING 

ELEQLTTI   CE R F. GRID TUNONG 
R.F. 

71 I I I I I I 

p,F TRANS 
AUER"! STAL 

1401113. PHASE OCT. 
TPOC CAPACITOR 

LECTROLYTIC X T. O ejlt 

SCUM 
I CONTROL 3RD If. 

27AP4A 
PIX 

tl 

T4 4TH (_NI\  •VIDEO DETECTOR TEST POINT Sgeficao 

LIS INTERCARRIER COIL 

SS» AUDIO DETECTOR 

k \ 1.20 QUADRATURE COIL 

%amo •MARO TEST PONT (=PE C0104(Cr04) 

CO-  --112 SOUND TAPE-OFF COIL 

T3 311D I F TRANS 

1.10 35.75 MC. TRAP-ADJ.CHAANEL PCTURE 

0 .- Ln 4725 MC. TRAP-AD.I.CIIMINEL SOUND 

(_. ST I.F. CATHODE TRAP 

TE SM:t I.F. TRANS. 

TI ST I F TRANS 

*TEST POINTS USED IN 
PRODUCTION 

 CHANNEL SELECTOR 

 PILOT LIGHT SOCKET 
— -R32 TONE CONTROL 
 FINE TUNING 

Tube and Trimmer Layout 281.20 Chassis 

© John 7. Rider CHASSIS 28K20 



CHASSIS 21K20-3 

ANTE141810 

C35 

WAIF 
100 

;311 4 

C35 
CO 
MSV 

ar? 

0, 2   4 r-
ANTENNA 

42C2 
5-6 

MIN 

R.F. GRID 

015 0 «HEN TuNED TO 
UHF CHANNEL 

C • 

T DENOTES FEED 10801.20 
TyPE OF CERAMIC CONDENSER 

VIS 
AC OR 

II uuTPU 

WO 
.2Aul 
210E0 

6SNTGT 
05C0.501 

6V05 
'SOUND 

v5 
'CRC 
3R01 F 

V. 

6C86 
290 IF. 

v3 
6C136 
1ST IF 

V6 
SUR 

VCRO 

v7 
EBT•S 
DSC. 

vI9 
Pot TUBE 
2IEP4A 

VIE 
&VOGT 
V OUTPUT 

6A317 0 6 

V£ 12 07 
ACC VENT 

VII 
6 8E6 
SYNC 

0,3 
6A07GT 
HOR AFC. 

26 

1/2 

ca. 
800 
"MF 
GMT 

COAXIAL CABLE 

61311(7A 
R.F. 

'n8« 7 
VIA 

1/2 6BK7A 
R F 

400 UHF F.T. 

L2 

OSCILLATOR FEED FOR U.^ 

F PLAT 

400mA* 
T. 

SWITCH ON 
VOLUME 
CONTROL YAC 

5% 

,eur;7,isZe--
,,,v,v, c. OSCILLATO 
CR.0  1988% 5.5 NNE 

.5 AWE L7 

V 2A   jV2P „il v2 6e.., Jv26U8. 
MIXER ' ° jOSC  
5 250 ,e 
• 

.4.10 WITH ROC 
Tuner TO 
CHANNEL 2 

104v 

VI8 V20 

5U4G 5U4G 
T 3 TEL RECT. RECT. 

CIO 

75 MM 

Ls 

RIO. 
2200 

V 9A 

1/2 I2AX7 
AGO 

LIC 

839 
2V S3500 

10% 

TO NV *-IFRIGHTNES961e v 12.3 

540 
46 
AGI. 
OEL AY 

1300 w.101 REG 
TUNED TO CHANTELi\ 

'HO v WITH SEC I 
TUNED TO CMUFNEL 13 1 

\ / -"ÎÚITEveg'CiertINEL 2 

2? 80. MT« RED. 
TUNDO TO CHANNEL ID 

FINE 
NANG 

.137 

680 0% 

R38 
WO« 10% 

R39 
3900,0% 

=002 
R41 r 
8200 
10% 

R62 +150 V. 

4I-VYV-.11:29AD 

-41, :1500 

---J 'T'' 250V. 
Ur" CartEDD 75.n. 80 MED cjw, 

400 0 j_ V I3A 

1/2 GA PHHQOAR7siGzET 

DET 

V3 
6CB6 
1ST. I.F. 

125 v 

12 

o 

..I6 
•N130 SU 
umF Gno0 
,0% RI3 

V4 V5 
6CB6 6086 
2ND I.F. 3RD IF. 

24 10 nov 

871 2 
15K 
10% 

+050 V. 

V 10A VIOB 
1/2 I2AU7 (/2 I2AU7 

2ND VIDEO VIDEO 
AMP. OUTPUT 

2200 

22K IMIC5000 
eMFO 
25v 

1350 
16 

15 
10%  

820 

HIS 
27K 
10% 

127« 

Re 
t2.00 
.0% 

23 VI9 
22.5 1 

2IEP4A 
P IX 

PM FOCUS) 
R.111 

EIRIGHTŒSS 

850 
5NEG 
10% 

IZOUPL NG 
GIMARCK 

L__ 

TA 

LID 

LIS 

-06v T() 
.17 2v 
IERENEING . 
er.2411eltrf,. 

i5V. 0 25v--
1 50 DEPENDING IN 

FRIA« LOCO 

.29 SE TTING 
220K 
10% 

+150 V.  
+250 V 

V6A 
1/2 6U8 
1ST. VIDEQ AMP 

3.7 A 

RED 
22 0 
V% 

62 
C26 

19-1 
7 

COSED 
oo IWO 
25 v 

V6 B 

1/2 6U8 
INTERCARRIER 

SOUND 
.1. AMP 

C78 
50 «. 
rauF 

7v 

.0211 reF 

/2AREF 

R76 
56r 
10% 

--I'Dee 

V7 
68N6 
AUDIO OFT. 

830 
600 
BUZZ 
CONTROL 

PHI 

I MEG 

TONE 
CONTROL 

le1 

aT`17rvi 

20V 

.z. R721 

220« VOL r 
10% CCNTR 

5005 

R31, 
130« 
IOS 

Ve 
°°4 6BK5 
SOUND OUTPUT 

L LTS 

03700 
30 MrD 
400V 

1•00E0 
I RAE» TO 
COREBINAT0 0. 
ONLY 

47K '0%  

V98 #112 RN cm 
J10619  

ME 

r 655 r.re - 1 E SC i ml000m 
VI I ••••••• A..... 

  1/2v 1R2TA0X7 10;  

0 V CAD •i• 
-6,0 IROTI . 6BE6 : ___1 CS mn 1 .1 R66 , SYNC. I. -= -.-V ;le -1 .4 1SIGNO£6. 6:9 47R90: 

COK .00 Ov 

VERTICAL 

. 
10% 

CLIP fze, -.. 4 146 v.  

... 5 VER 
HOLD R 

ó CAT 15 

ICI LINEA.5eItTi 

nu R73 4,0 

3.03Z. At 22o° 

C67 10% RE16 
330 

CS iii.  

  R74 .001 

0:7 " 

2,20 
150 

0 V138 i .0% 
56 8 

-25v/ 

R., CONY 1-+ ' R • R66 1 
• je. 

RIO  

, ..-637)--- -.10. .::#151119PIZ 
2 75 

HVORI 41 Z8. C 

5.6xmAIF 

• 3v .4, 470 7, 6SvnA 6 69 

22 317v. 

CS, L27 HORIZ. 
.000 ''.70U e vcc, R•2 F osc. /2 6SN7GT 

meEF 

88  

1 MEG 0% 2.54 00. ILC,E,÷I ._ «  DISCH. •RNIMER 

R42 .15 
G 10% 

10% 
: ,e 70K 

NOTES 
ALL VOLTAGES MEASURED FROM CHASSIS TO POINTS INDICATED 
ALL vULTAGES ARE DC. UNLESS OTHERWISE SPECIFIED 
ALL CI C VOL TASES TO BE MEASURED WITH VACUUM TUBE VOLTMETER HAVING II 

ARGO. 'SPOT RESISTANCE 
ALL VOLTAGE MEASuREATENTS TO BE IEADE WITH NO SIGNAL ',RESEW NORMAL SETTING 

OF CONTROLS 15 WITH CHANNEL SELECTOR SET 102 UNLESS OTHERWISE SPEC,F1E0. 

ALL CONDENSER vALUES IN MICREKARADS UNLESS OTHERWISE SPECFIED 
ALL RESISTORS 7 20% TOLERANCE UNLESS OTHERWISE SPECIFIED. 
ALL CONDENSER CAPACiTT TOLERENCE 20% MISS OTHERWISE SPECIFIED 
RESISTANCE MEASUREMENTS SHOWN WITH COILS DISCCAWECTE0 MEOW CIRCUIT. 

COIL RESISTANCES NOT GIVEN AND umxx OHM. 
CATHODE RAT TUBE 290 ANODE VOLTAGE TORE MEASURED WITH ELECTROSTATIC 

OR 20« MIN OHIE PER VOLT HIGH VOLTAGE METER 
ARROWS ON POTENTIOMETERS INDICATE CLOCRRHSE ROTATION 

ItLOINTS T CIRCLED ALPHABETS INDICATE AuGNMENT ANO TEE , POINTS 

e 

DE NO' IL 
CHASSIS 

VI5 
 6CD6G 
I HOR1Z.  
OUTPUT 

mv. 

R65 889 > 890 
Ad 12H > 150 

10% 

Schematic Diagram 21K20-3 Chassis. 

VI2 
6AH4GT 
VERT. OUTPUT 

TI I 

L56 

VERT ,C AL 
[FELIX WON 
COLS 

L37 

C5000 
100,1E0 
50V. 

vti 
IX2A 

H.V. RECT. 

2.2 AIRE 

L90-

C65 

ROS 

L34 

LiS 

2.2 
10% 

VI6 
6AX4GT 
DAMPER 

o 

N 

z 

©John F. Rider 



0 

CaMW 

O 

3 07 • ,--05 --- -- 
_UAW) ANTENNA 

-eb-CiementiP-
R4.60,1) 

2300 

0.15 V. 494EN  
TUNED TO UHF 
cnANNEL 

4 

 COAXIAL GULF 

6 7 
0/ 
22. 

Ls 

VIS 

1/2 6BK7A 
R F 

11 
1 

V1PJ -‘00 f  
NNE 1.2 

670 
imp 
VIOLO 

1/14 
656LIOT 
OUP» 

at, 
souNo 

013 
66076T 

NON • PC 

6 C86 
3R0 1.F 

V4 
6086 
2710 

v3 
6C86 
IsT 

2 
MMF 
5% 

47x 

05. 

R2 
VIA. 

10% 
1/2 6BK7A 

R F. 

O 7 DENOTES Fite T.Rame. 
TOPE OF LERAFIC C,NCENSLR 

VS 
'us 

VC4.010LAD 

slim 
V7 

MSC. 

V19 
17LP4 I IFS 

PlO TUBE 

Vit 
66.1401 
V OUTPUT 

, 
126z7 
ACC v1RT 

"•-

400 MMF F T 
AA V 

1.2 

FTOMV. 

zo 

06 
40 204' 

osc1 LLAT0R FEED FOR U•. 

20 III-9 

F T 

Cs, 

"2"frGMUI 
:„,1,,k 

63 
7 , 

iseo  

wur 

e3,3 1 
... 

81 

SWITCH ON 
VOLUME 
CONTROL 

R102 
10C« 

(DKUOU CONTROL 
SCC.ET 

CONVERTER 
GRID 

Roor LO 

138 V. WITH 
REC. TONED TO / 
CHANNEL Z 
v 

SEC. TUNED TO / 
CHAFREL 13 

, 

• 

_llt,o% cv.280sc,LLAI 

i ,,, 5' Z.i o 

6U8 1/2 6U8   
MIXER  . OSC  

19404F 

 21„ 
V2A 

C22 
0 85-2.8 
mu, 

.4.10. van 
PIC TLINEr1 TO 
CHANNEL 
28 V. WITH 
REC. TuNED TO 
CHANNEL 13 

R9 
MO« 
o% 

50 v 

o 

PINE TU/11.4 
COVTROL 

,23.3 v WT. 
' REC TuNED TO 
CHANNEL 2 

lle,k11'Él9TO 
CvIRFRILL 13 

,25.5 v 20TH 
1' REC. TUNED TO 
, CHANNEL 2 TI 
-24.0V. WITH 
REC. TUNE0 TO }  i  
CHANNEL C il a  9 

FORME 
3.046 

A.o.G. 

V3 
6CB6 
167 I F. 

L9 

25 0. 

f ' 

V4 

6CB6 
2ND I.F 

2.3 0  

30. 
971 
15K 
10% 

135 v. 
516 

10% 
R20 

RIO 
2719. 
10% • 

 43V.. 

•  

CI3 CM 

L, 

.86 
330 

+250 113 

1149 
•70. 

aT 

I.3ft 

SLATE 

VI8 

5U4G 
RECT. 

EL 

V 9A 

V2 I2AX7 
A GC 

9.4 V 

63%I 06 
30 am 

mMFç ç6800 
0% SosS 

70 

310 

R. 

CO 
.001 

OS 

1/0 

20. TIOIIF 
,0% •C,1 

12.30 537 

60011 10% 

R40 

A.G.0 
DELAY 

65 

5. 

R313 
100. 10% 

539 
3930 

4- ISO V. 

COI 

R41 
8000 
,0% 

250 

1/2 

!Ci30 

C, 

420 

093 
4704 
5% 

C32 
.0082 

7142 
1.4E0 
10% 

VIOA VIOB 

I2AU7 1/2 I2AU7 
2ND VIDEO 

AMP. 
2:0 

044 
220 
10% 311 

R115 

36. R ST 11112 

1800 10% 

2 2.1 t1116.%3FR ESIB1. C5000 
25v 0 mf D •CO v. 

V5 
6C B6 
3RD I F. 

20v. 
C27 

L 

t 

v6A 

1/2 6U8 
1ST VIDE AMP 

T 4 3 T 

LIS 

1.14 

____J 

FMRGE 
LOCO 
R24 
7 5 

• 

146 

V6 B 

1/2 6U8 
INTERCARRIER 
  SOUND 

AMP 

026 C78 3/ v 
50 ••• 
%Mr 

LOI 

va 
6.16. 

1 

V7 

6BN6 R91 
AUDIO DEI. 

610 ., - 

LIS 
• &Ft 

220. 

28 
8200 
5% 

1675 
566 

O 

C33 
0 

7 e C.; 

530 
SCO 
BUZZ 
CONTROL 

, 

C50210 
/0 WC 
475 V 

-20 

20 

.29 

10% 

330« 
.0% 

R33 

CON 

V8 

6BK5 
SOUND OUTPUT 

646 
i50 
10% 

122 

106 
H. 

111--• 
• 

LIM R34 
C7860 4/0 
20MFD6 v3% 
•00V 

2 

O 

4Z' BINGHTNES 
MIN 150v 
MAX 45 V 

VI9 

I7LP4 
21 FP4A* 

PI X 
1•43 

BRIGHTNESS 2004 

1-215V 

1636 
220. 

+-150 V 

606 

àle•-• 

TO v C 

C70 
.0033 
10% 

 e • 0.6 0. 70.0. v DE-reran.--
• 220. 
110% 

FOCUS 

I150 
1.51EG 
10% 

21.5V 

C7680 
50 MED 
350 V. 

.1.1 V. 

VI 

6 BEG 7.5 WS I 

SCYLN11 . 

555 

V9B 
1/2 I2AX7 

9 

r 
64 

10% • 
r 
200 

C30 
01 

11109 - 
DSO 
5% 

+250V 

30 

R117 
CO« 
5   

04 

64 

.?A 
92 I47o. 

10% 

Rt7 

o 

673 
54 
VERT 

11 
154 
10% 

21M "7 
le 022 

C69 .0% 

616.7 

TAL 

VI? 

1B3GT 
N.V. RECT. 

VIZ 

  6AH4GT 
VERT. OUTPUT 

76 
. 123 

R59' 
560. L47 

.22 

  VERTICLL 
CEFLECT., 

R59, n L4. 

R60 

o% TEoCb 30  
400 v 

Rn 
10% 

• C37C0  
9,./1 ..--m 8C HID 4050 

VI3A 

1/2 6AQ7GT 
HORIZ 
PHASE 
DEI 

6116F 
10% 

4.3 2 CS 

R42 
IMEG 
10% 

V138 

2., v2 6A07GT 
HoRtz. 

CONT L 

566. 
0% lOO 

" 4MO 47 
5% 

f142 
I him 
10% C54 

.15 
10% 

RIS 

10% 

2070 
C81 COT 

680 COO 
Our .416F 
e% 

11 v. 
L52 
.4:4612. 
MOLD 

R35 
10 

C55 

R1 

500. 

va•  6S 69V 

• 

•:r37;•• • • 

C5506 58 HORIZ. 
TOS 48F OSC. 

_ilmr_. 

aI 
010 

1/2 

R61 
 NV%  

5.8'42 OO C56 
6 R113 10% 

46000-
RW -15« 
10% 

R66 

100 
VI48 

6SN7GT 
NORIZ. HOPI 

DR.VE 
DISCH. TRIMMER 

649 
4701 

CA 

VI5 

61306GT OR 6806G 
HORIZONTAL OUTPUT 

T24 

,20V TO 
,60v. 

10% 
LM 

04 

75 

L45 
Ae0i. 

c • • 

H. 

123 

IS 

VI6 

•AX4G 
DAMPER 

LOU 
elaNTVAL 

.. 

L50 

NOTES 
All. 010.15 mi•Su.ED FROFACNASSC TO POINTS NC,1c•TED 
ALL tULTACES AR1 CC UNLESS OiNEReSE SPEcIFIED 
ALL 00 VCA.TAGES TO EC MEASuFIED WITH VACUUM TOOK ,ctra2t2R mAs62.6 II 

61140741A INPUT RESISTARCE 
ALL ME69 *EVENTS TO SE m•LE WITH NO SKMAL ORrSENT NCRNAL SE TTING 

CONTROLS 6 MTH CHANNS.L SELECTOR SET TO 2 UNLESS OTHERNISE SPEC.FED. 
AIL CORTIENSER VALUES IN NICROFARAOS Le..LESS OTHERWISE SpicerEc 
ALL RES1STORS! 20% TOLERANCE UNLESS OTHERWISE SPEC1FIEC 
A., CCNCENSER CARAcIr. ToLERANCE T 20% UNLESS OTNERvoSIE SPECIFIED 
REs,sT•NCE MEASURENENTS SNOWN WITH COILS D1SCONRECTED FROM CIRCUIT. 
COIL RE515TANCES NOT OvEN ARE UNCES ONE CNAL 
CATHOOE 5Go Tye( 290 66100E vOL•AGE 5E NERSuRED WITH ELECTROSTATIC 

Ce 20. ANN CeoM PER VOLT HIGH vOLTAGE METE. 
ARRORS On POTENTIOMETERS INDICATE CLCCANCE ROTATION 

p•Li,:cee,•1.1 aRCLED ALPHABETS INDICATE AuGNANNT AND TEST POINTS 

-Tr 
DENOTES 
CHASSIS 

**ON MODEL 11.24-3. 933 
CHANGES TO R72 . 17LP4A 
BECOMES 21FP4A. 

Schematic Diagram 19K22-3 And 19K24-3 Chassis. 

©John F. Rider CHASSIS 19K22-3,19K24-3 
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CHASSIS 19K20-3, 19K23-.3  

ANTES 

C OA M. CABLE 

• 

C`,5 
100 

k 

4 r-
, Zidae.; ANTENNA 

%%GRID 

3.6 V 

0.15 V. WHEN 
TUNED TO UHF 
CHANNEL 

C84 

• 

1/2 

OSCILLATOR 'EEO OR U. 11 

• 
R r PuT 

22R 

LS 

VIO 

6BK7A 
R.F. 

RA 
4. 
109.71‘ 

240 V 

1.115 L  
800 
ems 
GMv L2 

'20 - 2, 

C2 
-6 

2 2 INAF 
5 % 

RZ 
Salo 

F. T DENOTES FEED THROWN 
TYPE OF tERAMIC CONDENSER 

VI 
¿BATA 
RF  
VIS 

e(KaGT 

6806G 
G/TP1, 

VIO 
lEALI7 
VIDE 0 

014 
65•17GT 
OSCOPIII 

Ve 
68115 
SOUNO 

v13 
6A07GT 

RCA A FC 

v5 
CB6 

30711.1 

V4 
6C86 
280 

V3 
6C86 
1ST IF 

vi 
SUN 

v020 

i201/ 

0 58V , 

R36 
220r 

VIA 

1/2 6BK7A 
R.F.  

F.T 
Slav 

CA 
400 

E. T 
G 

41.3 GAM/ 

C6 

•00 MMt 

GUI 

138 v. WITH. 

eflIer" 

Ckrelnlgrs; F. / 1 
./.2.15rIeer. 3 

140 Y WITH _7 
lit0 TUNED TO 
ENANIEL 13 

10 11 2  

CONVERTER Li OSOLLAT 

11%0 GRID ir 2 1/2% Cu L7 
3.5 MIAF 

249AF 
V 2 A tio% V2B 

5% 1.5 

6U8 1#26 
MIXER I OSC. 

250 v 

CO 
.65/ 280 

22 
5/2 80 
NAM 

• 4., NTH 
RFC TLNEr TO 
COAENI 

•2.8 v. *ITN 
REG TLEVEO TO 
CHANNEL 13 

R 
'0000 
10% 

3 1 

CA 

10 

4 VMNF 
7.5 

Le 

RIO 
2000 
0% 

FINE TUNNG 
CONTROL 

U 5We 

23.3 v HITO 
REC. Twill) TO 
CHANNEL 2 

---22.o O. WITH 

nNI;Ii?.(? TO C 3 

235 v ROTH 
KC 

124.00 WITH 
MEC. rot« TO 
CHANNEL 13 

TUNED TO 
GRAPNEL 2 

2, 
47 

049 

SWITCH ON ON 
VOLUME 
CONTROL 

HO 108F e t 
G.M 

C'L2 

CO 

FT GM V. 

V7 
6BN1 

17LP4 
pm TUBE 

.-A-
VID 

6AN4GT 
V OUTPUT 

%A:11:ttI. 

V9 
12.7 
SOC VERT 

RENOTE CONTROt 
SCCRE T 

C. 
400 NNE 
•F 
GNU 

R06 
330 

+250 V  

410M 

117 VAC 

V18 

5U4G 
TO RECT. 

TEL  

TFL  

MO 

RO ee,.•••  

GRN 

275v 

V 9A 

V2 I2AX7 
A G C 

062 

1AF 

• 

0% 

I 106 V 

IL3vJ R37 

R40 
4K 
RAC 
DELAY 

660 10% 

R3I3 
100« 0% 

R39 
3900.5% C3, 

= 002 

RN 
8200 
,0% 

V3 

6CB6 
1ST I F 

25 V. 

V4 

6C66 
2ND I F 

243 V 

330 
10% 

OS 

-I-250 V. 

R 
•70 

114 

12011 
10% ....C.2,00 

120K I We 
10% 

_J 

V 5 

6GB6 
3RD 1 F 

120 

112 

6 

ADV. 

R44 
220 
10% 

V6A 

1/2 6 U 8 
T• 

1ST. V9 AMP 
1 , 

GPIACK 4 

V 10A V1021 

/2 I2AU7 1/2 I2AU7 

UMW 

025 
560 

¡MME 
10% 

146 R23 Is 

114 

16 

TRIAGE 
LOCO 
R24 
75 
MEG 

2 Lo. 

1123 
22K 
10% 

R7S 

026 

" C27 

CINCO 
eONFO 
25V 

R26 07JI 
50 •N 

R613 
5K 

OCRE EN 

REGISTER 

V68 

1/2 6U8 
1NTERCARRIER 

SOUND 

AMP. 

R38 
2200 

57 V. 

01 

6BN6 
AUDIO DET. 

L51 6 
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Schematic Diagram 19K22-3 And 19K24-3 Chassis. 
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