Most - O][ten - Needed

1962

VOLUME TV-19

Servicing Information

M. N. BEITMAN

SUPREME PUBLICATIONS

PRICE $ 3






Most - Oﬁen - Needed

1962

Volume TV -19

Television

Servicing Information

qm

Compiled by

M. N. BEITMAN

SUPREME PUBLICATIONS

© by Supreme Publications, 1961. Material copyrighted, reproduction prohibited.




ALL NEEDED TV DATA
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and priced at only $3 for a mammoth yearly
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a
facts, printed boards, voltages, dial
stringing, trimmers, and hints. Vol-
umes are big, 812x1l inches, about
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TELEVISION SERVICING COURSE

Let this new course help you in TV. servicing.
Amazing bargain complete, only $3, full price for
all lessons. Giant in size, mammoth in scope,
topics just like a $200.00 correspondence course,
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£
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ADMIRALTL.

*WIDTH CONTROL
PICTURE CENTERING TABS g

Mave tabs doser together or forther
opar? 15 center picture.

s
VHF »mmu/

US ADJUSTMENT.
Change only to improve Focus.

14£308-1

HEIGHT

VERTICAL LINEARITY
To correct impropsr picture height
o vartiol linearity, olternately
adjust NEIGHT and YERT. LIN.

#*PICTURE GUARD #*AGC CONTROL

#HORIZONTAL LOCK

MODEL CHART
Model Chassis
DEFLECTION YOKE ————
YOKE RETAINING SPRING }ga‘ﬁu }gg%gs
To comredt picture tilt, loosen screw on 16311 19888
yoke retoining spring. Rotote yoke 160311 19UB8B
until gicture i stroight.  Tighten 16312 19888
T6U312 | 19uB8B
16313 19838
T6U313 | 19UB8B
L6301 19888
HV cOVER LGU301 | 19uB8B
L6302 19888
LGU302 | 19uB8B
16303 19888
L6U303 | 19UBSB
L6311 19888
ETCHEDIKCIRCUIT(BOARD LBU311 | 19UB8B
veasr-7 L6312 | 19888
L6U312 | 19UB8B
16313 19888
L6U313 | 19UBBB
L6321 19B8B
om0 |
198!
5 RESET BUTTON LEU322 | 19uB8B
. XE / 16323 | 19888
—— - LGU323 | 19UB8B
®HORIZONTAL RANGE

#DETAILED ADJUSTMENT INFORMATION GIVEN ON PAGE 8

PICTURE GUARD ADJUSTMENT

The Picture Guard control cannot be set properly if the
Horizontal Lock, Vertical Hold or AGC controls are out of
adjustment. Before attempting to adgust the AGC control, see
information under “AGC Control Adjustment”.

The Picture Guard control is used to improve sync stability
in areas (especially fringe areas) where interference caused
by ignition systems, switches, motors, etc. results in an un-
stable picture. NOTE: This control has been adjusted at the
factory. It should only be turned from its original position
if picture is unstable (’J(itters or loses sync) due to noise.

To adjust, turn Picture Guard control (at rear of set) to
the right until picture becomes stable. A comgoromise setting
of the control may be required in areas having both strong and
weak si; . If the control is set too far right, picture may
overload on strong signals.

IMPORTANT: Keep Picture Guard control as far to the left
as possible while still maintaining good sync stability on all
channels. If control is turned too far to the right in a strong
signal area, picture instability may result.

RO GAF— V102 IN 19888~ V102 N 190888
& WixeR

V101 IN 1988B-V10{ IN 19uB8B
UHFOSC V801 & CR8O1 ONLY IN {9uBSB

\
CRA0I HORIZ . PICTURE TuBE P

)

ALIGNMENT OF 4.5 MC TRAP

Alignment of 4.5 MC (beat interference) trap “A12” re-
quires use of a hexagonal non-metallic alignment tool (part
number 98A30-12).

To align 4.5 MC trap “Al2”, tune in television station with
beat interference pattern in picture. While closely cobserving
picture, adjust slug *'A12” for minimum interference pattern.

Note that adjustment “A12" is top slug (slug farthest from
etched circuit board). Use caution so as not to disturb bottom
slug (slug nearest etched circuit board) as sound IF alignment
will be affected.

QVERALL VHF
OSCILLATOR
TRIMMER,
ADJUST ON
g:cnzsr
Channel Adjustments MANNEL
Location for VHF Only Receveo

Sets.

(BOVOEO_PHISEOET V305
LT e
! 4 CATED AGC .
SHOTF 1 @AM T
0iF | D'k
@

L ISTIF ¢ ouTPU

VERT0SC &
VERTOUTPUT

@ HORIZ
ouTRuT

&

=\

RECTIFIER

VHF CHANNEL SLUG
ACCESSIBLE THROUGH
HOLE IN VHF TUNER

TUBE LOCATIONS
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ADMIRAL Chassis 19B8B, 19UB8B (Continued)
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ADMIRAL Schematic for 19B8B Television Chassis Stamped Run 10.
— — G q
¢ | I WEASURES WIIH RESPECT o
’J':' ~ 10 EATHOCE 1Pn 1 42087 250v W (e
O
1NF l 3 L, g 5”
E— 5% e i rffSmw\ 2607 \ 4Ry rd
..... T = N ‘o' 190 2.8 ==]¢ «f cais
. E SGraf L
z e
aH =4 ” w202 dzzwr S0 .I- o T aor ,! T 206w
% | ' $128
) 4 | VOLUME s 6ASS5 I P
R r 21 SOUND QUTPYT 34HIS i
' 508 212 203 W g0
ness 1L e il 1 26y
(SE083 | T LOATNE l Ul [5)
(N e
L : o T8 Re00
‘ - A8
om0 - i BRIGHTNESSA =
£ ey ' — O |un
Uogns =L°"‘ ! LA l/26A\~8A 100k 23AUP4
= 47 ] i -
1008 Ty T ViCEQ AMP,
1 - % ;JL L1 v304a L307 i v 30% A
1t mls ”22r [114] 4
5 Lo < memer - - ’ 012 0k, 128 .. . 4
-I¥ AT 2R AITE. REPACE L 308 1310 ‘ o 1
WIN SARE T1PE USED. ¥m s T .
vIDEQ DET. ? . | ACEAY
R 1 (‘ — LTI, \
N 1 D, CaBC 627s% 322 || 1308 N \}
. T303 - b N
0 ié 133 4 o3 153 of & ==
Lcsos i o Lesw | 152 ey 22w 2ene i S
T . TR 5 KRS ~
IR = tsur ONTRAST A
Lo Lo 150x 1330
 0022MF =45 e - #2322 $u b —_
<+ 410 yotiOM TGP A S Wy
ERE aSNe a0 Aogag 1 o ) WORIZ.
¥ = | Lw %326
5.5% 3.8y J ¥
ey | [13i8 Hagi2 Lo "t'g‘,'
_+ =
33 X
e *
can o,
a -] v
AN S SE— °
ETCHED CIRCUIT BOARD 14E257-8 == snmmus mmmma -2 ¥
/2 9!1 0Se zv’esr'r /]//L/ e ' 1/259 oErrwr7 uj._' c3%0
“ . 95C. 3 AnE VERT, QU TP
R il P N s agze p” B D
l 2k Ly DO W iy v
L cedt 021 uf Ty -
l T ane 18V, 10% —ar E412 pz un L gy 'l
+ TN ot 1008 -[ 128 " 23 2
' 2 oy Hi
< A h ]
l 1] 1 o 1" ‘ﬁgl
1" g “
l [ S s R FXLT) : un
| N lz.v e =
I S D s Lo oY 10 4.8 08¢
— ViR, 820k I A BACHEVER PROVIOES BEST FOCUS
' L Iy o 4t ”
-+ A
1 257 e bk 8 elc
. $
| W
| | véh e
. = 7T I -
I 6ce7(l [l s+ GDQEA
HORIZ, 0SC. 1. ORI HORKZ, OYTPUT l T403 A
pat B Y
T vaos 7/ —+- vaos ' sita - 1G3GT or 1K3
> ? (] s A1 .V RECTIFIER o 4024 VERL. DEF. TORE
it XE 7 vaos 3= =
I e el — | i
o a m MY ysrfren ) 120y uf 117260 1,403 IRy | i
208 it Y {22z Y um‘ HORIT,

_lguo % Laour 100 d s Pl 100 R e {4 o]
| g | h ll 30 w ot
, e o | P 6AX4GTB

- S or 6DE4
| R44y Q< s DANPER
28 Rase w1 | oarse casy La02 V403
| ’n( OTES COXPORERT e < . 3 0!‘;"
I L1 P o
| WGURTEQ 0N 31482 ) P o | 1% RESET i
ncm circuly 188 1352 ey l ' ARy :
> b1} LINES z\0 O CIRCUIT BREANER Ve T
] _— === r
rses S8 oy —Te |
uuj u I' Nz el L =2
1+ 265r Al LUE VIEW TaGz 8 WORTL, DEF, T0KE
WD N NS GNES SEEN NG GEN SUND SUEN SIS SIS GENG SEND GHND SHEN GEDM GEEM an s s el $50v . T0 #10 oF V3os

-




VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 19B8B and 19UB8B Service Information, Continued

AGC CONTROL ADJUSTMENT

The AGC control is an AGC threshold control which is used
solely to adjust the receiver for optimum operation under all
signal conditions. Note: This control is set at the factory and
will not normally require field readjustment.

Improper AGC control adjustment can result in_ picture
bending, tearing (overloading) or buzz in the sound. However,
these same conditions can also be caused by other troubles in
the set. Adjust as instructed below:

1. Turn set on and allow 15 minutes to warm up.
2. Turn Channel Selector to strongest station in the area.

3. Turn Contrast and Brightness controls to maximum (fully
to right).

4. Very slowly turn AGC control to the left, just to the point
where picture is weak (loses contrast).

5. Adjust Horizontal Lock (at rear of set) and Vertical Hold
control (at side of set) for steady picture, without bending of
vertical lines at top of picture.

6. Very slowly turn AGC control to the right, until picture
just begins to bend, tear, shift, or buzz is heard in sound. Then
very slowly turn the AGC control to the left, to the point at
which picture bending, tearing, shifting and buzz is removed.

7. Make final adjustment by turning AGC control approxi-
mately 10 degrees further to the left.

8. Recheck at maximum contrast on all channels. Picture
should not overload and should reappear immediately after
changing channels.

HORIZONTAL LOCK ADJUSTMENT

Make adjustment if picture “slips sideways” or “tears”
when switching channels. Adjustment is made by rotating
flexible shaft extending from rear of set. Adjust as follows:

1. Allow a few minutes for set to warm up. Tune in weakest
station, set Brightness and Contrast controls for normal Pic-
ture. Important: Before proceeding, be sure that AGC control
has been adjusted according to instructions in this manual.

2. Reduce Contrast to minimum. Very slowly turn Horizontal
Lock adjustment to the right or left until picture is in sync.
Interrupt the television signal by switching Channel Selector
off and on channel. Picture should remain in sync. If picture
bends or loses sync, adjust the Horizontal Lock so that picture
remains in sync and bending of vertical lines does not appear
at top of picture. Check adjustment on all channels; if neces-
sary, repeat procedure.

HORIZONTAL RANGE ADJUSTMENT

The Horizontal Range control is set at the factory and
seldom requires readjustment. Horizontal Range adjustment
need only be made if tube V403 (6CG7) has been replaced
and the picture cannot be locked-in with the Horizontal Lock
adjustment or if the Horizontal Lock adjustment has insuffi-
cient range (adjustment only possible at extreme end rotation).

Caution: Before proceeding with adjustment, be sure that
the picture will sync vertically, as lack of both vertical and
horizontal sync indicates sync circuit trouble. Lack of only
horizontal sync generally indicates trouble in the horizontal
sync (phase detector) circuit. Adjust as follows:

1. Remove cabinet back. Connect interlock (jumper) cord.

2. Allow a few minutes for set to warm up. Tune in weakest
station, set Brightness and Contrast controls for a normal
picture. Important: Before proceeding, be sure that the AGC
control has been adjusted according to jnstructions given in
this manual.

3. Using a piece of hook-up wire, short test point “R” (pin
2 of V403, 6CG7) to chassis ground.

4. Connect a .22 mf. 400 volt capacitor from test point “S”
(junction of horizontal lock coil L1401 and resistor R443,
10,000 ohms) to chassis ground. Caution: To avoid B+ shock,
turn receiver off when making this connection.

5. With picture in vertical sync, set Horizontal Range control

at point where picture is in horizontal sync and almost re-
mains stationary with tendency to shift to left or right.

6. Remove the .22 mf capacitor from the horizontal lock coil.
Set horizontal lock coil at point where picture is in horizontal
sync and almost remains stationary with tendency to shift to
left or right.

7. Remove wire short from test point “R” (pin 2 of V403,
6CG7.

8. Set Channel Selector to weakest station. Switch Channel
Selector on and off channel, picture should remain in hori-
zontal sync. If necessary, adjust horizontal lock coil slightly
to bring picture in sync.

WIDTH ADJUSTMENT

1. Turn receiver on. Allow a few minutes for warm up.

2. Tune in channel with normal picture. Set brightness and
contrast controls to maximum (fully clockwise).

3. Loosen screw on yoke retaining spring. While holding rear
of yoke (for preventing tilt), slide width sleeve in or out of
yoke coil for obtaining full picture width, plus a slight amount
of overscan. Width sleeve should be at top of tube neck.

AN
BOTTOM SLUG ~ T~~~ _ = a A2
4.3MC SOUND N L TOP SLUG
TAKE OFF V202 4.5MC
SOUND TRAP
A1 —— 6ASS NN
A3MC SOUND \O
INTERSTAGE
A9 6Awe
43MC SOUND
DETECTOR M\O
v201
6076

¥ SLUG NEAREST TO ETCHED CIRCUIT BOARD
Figure B. View of Etched Circuit Board

4.5 MC SOUND IF ALIGNMENT

1. Tune in normal picture on strongest TV station. Allow
about 15 minutes for set to warm up. See figure B for adjust-
ment locations.

*2. Using non-metallic alignment tool (part no. 98A30-12),
slowly turn slug A9 several turns to left until a buzz is heard
in sound. Then slowly turn slug A9 to the right for loudest
and clearest sound. NOTE: There may be two points (approx.
14 turn apart) at which sound is loudest. The slug should be
set at center of second point of loudest sound noted as slug
is turned in (toward etched circuit board).

*CAUTION: Do not readjust slug A9 unless sound is dis-
torted. If A9 is readjusted, all steps in alignment procedure
should be repeated exactly as instructed.

3. Reduce signal to antenna terminals until there is consider-
able hiss in sound. For best results, use a step attenuator, con-
nected between antenna and antenna terminals. Signal can
also be reduced by disconnecting antenna and placing it close
to antenna terminals or leads.

4. Carefully adjust slug Al0 for loudest and clearest soond
with minimum hiss. If hiss disappears during alignment, re-
duce signal to maintain hiss level. Readjust slug A10. Note:
Slug A10 should be at end of coil nearest etched circuit board.

5. Carefully adjust slug All for loudest and clearest sound
with minimum hiss. If hiss disappears during alignment, re-
duce signal to maintain hiss level. Readjust slug A1l. Caution:
Slug All is bottom slug (adjustment nearest etched circuit
board). Use care so as not to disturb top slug (adjustment
farthest from etched circuit board).

6. If above alignment is correctly made, no further adjust-
ment is required. However, if sound remains distorted at
normal volume level (when receiver is tuned for best sound),

repeat entire procedure.




VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

ADMIRAL

E

.

Material on pages 9 through 14 is exact for Chassis 16G9B used in Models P901,
P902, PS09, and Chassis 16UG9B used in Models UP301, UP902, and UP909,
A number of other chassis are very similar to these sets, but use different tuners

some intended for remote control operation.

These chassis are 16B9B used in

Models P910, P911, P915, P918; Chassis 16UB9B used in UP910, UP911, UP915,

UPO18; and remote control sets 16A9,-U, 16C9, -U, used in Models PS921, -U,

PS925, -U, and PS928, -U.

CHANNEL ADJUSTMENT FOR VHF ONLY SETS

These sets are provided with an over-all channel adjustment screw,
see illustration. Adjust as follows:

1. Remove cabinet back. Connect antenna and interlock line cord.
Turn set on and allow 15 minutes for warm up.

2. Set Channel Selector at highest channel to be adjusted. Set Fine
Tuning control at center of tuning range, by rotating it one third
turn clockwise from full counter-clockwise rotation. Set other tuning
controls for normal picture and sound.

3. Using a non-metallic alignment tool with metal tip blade, care-
fully adjust channel screw for best picture. Note: Sound may not
be loudest at this point.

4. Check adjustment on lower channels to be sure that good picture
and sound can be tuned within range of the Fine Tuning control.
If good picture and sound are not tunable on a lower channel, touch-
up adjustment of the over-all channel screw may be made on_ the
lower channel, as a compromise adjustment to faver all channels.

CHANNEL ADJUSTMENT FOR VHF-UHF SETS

These sets are provided with a channel adjustment slug for each
channel, see illustration. Adjust as follows:
1. Turn receiver on and allow 15 minutes warm up.

2. Set Channel Selector at channel to be adjusted. Set other tuning
controls for normal picture and sound.

3. Remove Channel Selector knob, Fine Tuning knob and plastic cup
below knobs.

4. Rotate fine tuning shaft so that adjustment slug is visible through
hole at front of VHF tuner.

5. Using a non-metallic alignment tool with %" blade (part number
98B30-22), carefully adjust channel slug for best picture. Note:
Sound may not be loudest at this point. Repeat procedure for each
channel to be adjusted.

INDIVIDUAL SLUG ADJUSTMENT
LOCATION e —

Ch | Adj tL ion for VHF-UNF Sets.
s s e e e e s e e e e e e e e e e e e e e o
____VHF TUNER 94E202-13  wwo» |
' L904a © 7 Tle0as  Tlsgac T T T T T T T gap SO0 ﬁ [
M5! GOPLATE ' ‘ |
PART N0 63810. ¢ D GRS S

. S S Sy G G SRR |

weur 3T . 125068 | OVERALL VHF
3000 | ] A coo4 [cat6 0R !

T 20 33 OSCILLATOR
= 1] e T‘ coos 2FQ5A T 12 5068A TRIMMER.
{ : LR /7L VHF NiXER | ADJUST ON

nganpunl HIGHEST
(ol lf 7301 ‘} | CHANNEL
L_e_i ‘.Hlfc i I RECEIVED,
1] csoz [1
! uoulsml | ( [p
Ll e —— -
M952 COUPLATE | L301 1 { )
ai o || el | am
Hi ag | o '
) L902 | —HZ —
= : gs,os cng;:: | 'c asj; 1: i;jg : ,
1903
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| b et 1000
1000 919 €929 —
| L g ® e 1 '
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| Jorace t531 [ t933 R910 1000 10 JT-0F #ety,
| 1000 000 1000 - for VHF Only Sets.
= 10 JCT 0F 040, == = s 1000 0005 4 Coor
(A TR R4 T go T 0 T 1: I
VHF Tuner 94E202-13 used in Chassis 16A9U, 16C9U, J'
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ADMIRAL Chassis 16G9B, 16UG9B, etc., Alignment Information, Continued

IF AMPLIFIER ALIGNMENT

Connect isolation transformer between AC line and receiver. Con.
nect negative of 3 volt bias supply through 10K resistor to test points
“T” (IF AGC) and “X” (RF AGC). Connect negative of 9 volt bias
supply to center terminal of picture guard control, positive to chassis.
See figure B.

Connect signal generator high side to insulated tube shield over
oscillator-mixer tube, low side to chassis near tube shield.

Connect VTVM high side to test point “V” through a decoupling
filter, see figure A. Connect low side to chassis.

Set Channel Selector to channel 12. Connect a jumper wire across
the antenna terminals. Set Contrast control fully to the right. Set
AGC control fully to the left.

Allow about 15 minutes for receiver and test equipment to warm
up. Use a non-metallic alignment tool, part no. 98A30-13.

Important: Before proceeding check signal generator against fre-
quency standard for calibration.

*1
*2.
3.
4.
S.
16.
7.
18.
9. Set generator at 47.25 and adjust Al4 for minimum.

Set generator at 42.7 MC and adjust A2 for maximum.
Set generator at 44.2 MC and adjust Al for maximum.
Repeat adjustment of Step 1.

Set generator at 44.3 MC and adjust A3 for maximum,
Connect wire jumper across IF input coil L301,

Set generator at 44.8 MC and adjust A5 for maximum.
Remove wire jumper from across 1F input coil L301.

Set generator at 42.7 MC and adjust A4 for maximum.

10. To insure correct IF alignment, make “IF Response Curve
Check” given below.

*If nccessary, increase generator output and/or reduce bias to —1%
volts o obtain a definite indication on VTVM.

$If necessary, keep reducing generator output so that VIVM reading
will be 1.5 to 2.5 volts above no signal voltage reading.

TO TEST POINT 47,000 OHMS
-— A

—e

210 TO VTVM OR
“ | innr 0SCILLOSCOPE
CHASSIS T =
GROUND =
Figure A. Decoupling Filter.
o<~ RF AGC
A5 L40!
44,8 MC IF AGC,
gr:x\ﬁ?r :"ij‘gEER JCT OF R404,
JCT.OF €Kil | R405 & C401
6ce? R301, R302,
R303 & €303 4.5 MC SOUND
__ INTERSTAGE
3076 @ A8
BOTTOM SLUG
Moy e e
Al4 @ N
tzz;nn&cpmn. t2cus awsa A9
@_/’ : rnop SLUG
4.5MC TRAP
JCT. OF NG A6
R312 & L307 B
@ QUADRATURE
Al
3826 30K6 #BOTTOM SLUG
44.2 MC MAX,
\ \
A4 A3 A2
42,7 MC MAX, 44.3MC MAX. o TOP SLUG
IF INPUT 1ST IF 42,7 MC MAX.

¥ SLUG NEAREST TO ETCHED CIRCUIT BOARD
A SLUG FARTHEST FROM ETCHED CIRCUIT BOARD

Figure 8. View of Etched Circuit Board Showing Test Point Locations ond
IF Alignment Data.

IF RESPONSE CURVE CHECK AND IF TRAP ALIGNMENT

1. Connect isolation transformer between AC line and receiver. Allow
about 15 minutes for receiver and test equipment to warm up.

2. Set VHF tuner on channel 12. Contrast control full to left.
Connect negative of 3 volt bias supply to test points “T” (IF AGC)
and “X” (RF AGC), positive to chassis ground. Connect negative of
9 volt bias supply to center terminal of picture guard control, positive
to chassis. See figure B.

3. Connect sweep generator high side to insulated tube shield over
oscillator-mixer tube, low side to chassis near tube shield. Set sweep
frequency to 43 MC, sweep width approximately 7 MC. If external
marker generator is used, loosely couple high side to sweep generator
lead on tube shield, low side to chassis. Marker frequencies indicated
on IF Response Curve.

4. Connect oscilloscope high side to test point “V” through a de-
coupling filter (figure A), low side to chassis.

5. Check curve obtained against ideal response curve, figure C. Keep
marker and sweep outputs at very minimum to prevent over-loading.
A reduction in sweep output should reduce response curve amplitude
without altering the shape of the response curve.

If video 1F carrier marker (45.75 MC) does not fall at the 50 to
60% point on curve, position it with adjustment of A5. If curve is
not symmetrical, adjust A3.

For sets with 16UG9B VHF.UHF chassis, set VHF tuner to UHF
position. Feed IF sweep generator to VHF antenna terminals through
300 ohm matching pad. Adjust A13 for minimum overall response,
see figures D and F. NOTE: More than two peaks may appear on
response curve.

f—————— SN ————]

{MAY NOT BE

-

41.250C
MARKER

TUNE AI3 FOR MININUN
OVERALL RESPONSE.

VISIBLE)

45.75uC
NARKER
50%T0 60%

Figure C. Ideal IF Response Curve, Figure D. Over-all Response for

41 MC IF Trap Adjustment,.

VHF AMPLIFIER AND MIXER ALIGNMENT FOR
VHF TUNER 94E163-10

Connect isolation transformer between AC line and receiver. Allow
about 15 minutes for receiver and test equipment to warm up. See
figure F for adjustment locations.

Connect negative of 3.0 volt bias supply to test point “X” (RF
AGC), positive to chassis, see figure B

Connect sweep generator 300 ohm output to antenna terminals. If
sweep generator does not have a builtin marker generator, loosely
couple a marker generator to the antenna terminals. To avoid dis-
tortion of the response curve, keep sweep generator output at a mini-
mum, marker pips just barely visible.

Connect oscilloscope high side through 15,000 ohm resistor to test
point “W” on tuner, low side to chassis. Keep scope leads away
from chassis.

Do not remove VHF Tuner bottom shield during alignment.

1. Set sweep generator sweeping channel 10. Video marker at 193.25
MC; sound marker at 197.75 MC. Set Channel Selector to channel
10. Check response obtained with VHF response curve shown in
figure E. Alternately adjust A10 and A1l as required to obtain curve
having maximum amplitude, symmetry and flat top appearance con-
sistent with proper bandwidth and correct marker location.

2. Set sweep generator sweeping channel 6. Video marker at 83.25
MC; sound marker at 87.75 MC. Set Channel Selector to channel 6.
Check response obtained with VHF response curve. If curve is not
within limits, compromise adjustment is required. Alternately adjust
A10 and A1l as required to obtain curve having maximum amplitude,
symmetry and flat top appearance consistent with proper bandwidth
and correct marker location. After adjustment, recheck adjustment
of step 1.

10
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3. Set the sweep generator to sweep the channel to be checked. Set
the marker generator for the corresponding video carrier frequency
and sound carrier frequency. Use 3 volts bias. Check each channel
operating in the service area for curve shown. In general, adjust-
ment performed in steps 1 and 2 are sufficient to give satisfactory
response curves on all channels. However, if reasonable alignment
is not obtained on an operating channel, ‘repeat steps 1 and 2 as a
compromise adjustment to favor the particular channel. If a com-
promise adjustment is made, other channels operating in the service
area should be checked to make certain that they have not been
appreciably affected. )

0IP SHOULD SOUNDMARKER
NOT EXCEED 30 NAY BE AS MUCH
OF TOTAL HEIGHT AS 10% DOWN

SIDEOF CURVE

|
MARKER, VIDEO CARRIER k MARKER, SOUND CARBER
Figure E. Ideal VHF Response Curve.

AlQ  MIXER B+ Al

VHF  TO R406 VWF HEATER-TO
TEST POINT MIXER aup PIN 4 OF v402
¥ T UHF B+
e — F INPUT
St o JACK MBO!
s a20
UHF ADJ
1
- UHF B+
AS -~ VHF ANT
MIXER PLATE YR AGC
HEATER-TO o o ORI CTOR
L302 RA02 & Ra03 4048 R40S

Figure F. Top View of VHF Tuner 94E163-10.

VHF AMPLIFIER AND MIXER ALIGNMENT FOR
VHF TUNER 94E203-1

Tuner 94E203:1 is a switch type VHF tuner featuring high stability
and trouble-free operation. The inductors of this tuner are an in-
tegral part of the channel switch and in general, alignment is per-
manent. However, an over-all oscillator adjustment screw Al2 is
provided at top of tuner, should channel oscillator adjustment be
required after replacement of VHF oscillator tube. See figure G.
If it is definitely determined that complete tuner alignment is re-
quired, return tuner to Admiral Distributor for repair or replacement.

LL MIXER

OVERA [
A12 OSCILLATOR AGC HEATER
TRIMMER X

8+ VHF AMP.
YO R403

Figure G. Top View of VHF Tuner 94E203-1.
OVER-ALL VHF AND IF RESPONSE CURVE CHECK

Set AGC control fully to the left. Channel Selector on channel 12,
Connect negative of 3V bias to test points “T” (IF AGC) and “X”
(RF AGC), positive to chassis. Connect negative of 9 volt bias supply
to center terminal of picture guard control, positive to chassis. See
figure B.

HEATER

8+ MIXER 0SC,
TO R408

Lonnect sweep generator to antenna terminals. Set sweep to chan.
nel 12 with sweep output as low as possible. 1f an external marker
generator is used, loosely couple high side to sweep generator lead.

Connect oscilloscope high side to test point “V” throiugh decoup-
ling filter, low side to chassis.

Compare response curve obtained against ideal curve shown in
figure H. If curve is not within tolerance, touch up the IF slugs, as
instructed. It should never be necessary to turn slugs mere than
one turn in either direction. If curve is satisfactory on channel

checked, all other channels should be satisfactory. IMPORTANT:
When sweep output is reduced, response curve amplitude on scope
should also decrease, but curve shape should remain the same. If
curve shape changes, reduce sweep output and/or scope gain until
shape does not change.

SOUND MARKER
(NAY NOT BE
VISIBLE)
AT LEAST 30%

Figure H, Ideal Over-all VHF and IF Response Curve,

ALIGNMENT OF 4.5 MC TRAP

Alignment of 4.5 MC (beat interference) trap A9 requires use
of a hexagonal non-metallic alignment tool (part number 98A30-12).

To align 4.5 MC trap A9, tune in television station with beat inter-
ferpnce pattern in picture. While closely observing picture, adjust
slug A9 for minimum interference pattern.

Note that adjustment A9 is top slug (slug farthest from etched
circuit board). Use caution so as not to disturb bottom slug (slug
nearest etched circuit board) as sound IF alignment will be affected.

4.5 MC SOUND IF ALIGNMENT

1. Tune in normal picture on strongest TV station. Allow about
15 minutes for set to warm up. See figure B for adjustment locations.

*2. Using non-metallic alignment tool (part no. 98A30.-12), slowly
turn slug “A6” several turns to left until a buzz is heard in sound.
Then slowly turn slug “A6”™ to the right for loudest and clearest
sound. NOTE: There may be two points (approx. 4 turn apart) at
which sound is loudest. The slug should be set at center of second
point of loudest sound noted as slug is turned in (toward etched
circuit board).

3. Reduce signal to antenna terminals until there is considerable
hiss in sound. For best results, use a step attenuator, connected be-
tween antenna and antenna terminals. Signal can also be reduced by
;iis:ionnecting antenna and placing it close to antenna terminals or
eads.

4. Carefully adjust slug “A7” for loudest and clearest sound with
minimum hiss. If hiss disappears during alignment, reduce signal
to maintain hiss level. Readjust slug “A7”. Note: Slug “A7” should
be at end of coil nearest etched circuit board.

5. Carefully adjust slug “A8” for loudest and clearest sound with

minimum hiss. hiss disappears during alignment, reduce signal
to maintain hiss level. Readjust slug “A8”. Caution: Slug “A8” is
located nearest bottom of shield can. Use care so as not to disturb
slug nearest top of shield can.

6. If above alignment is correctly made, no further adjustment is
required. However, if sound remains distorted at ngrmll volume
level (when receiver is tuned for best sound), repeat entire procedure.

*CAUTION: Do not readjust slug “A6” unless sound'is distorted, If
“A6” is readjusted, all steps in alignment procedure should be
repeated exactly as instructed.

ALIGNMENT OF UHF IF INPUT COIL USING A
TRANSMITTED SIGNAL

Alignment of UHF IF input coil L807 (VHF Tuner 94E163-10)
should be made if UHF reception is poor and after usual causes of
poor UHF reception have been checked.

To align UHF IF input coil L807, tune in UHF channel with
normal picture and sound. Using non-metallic alignment tool (Admiral
part number 98A30-14) very carefully adjust slug A20 for best picture,
gonsist;m with good sound. For VHF tuner adjustment locations, see

gure F,
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16G9B Television Chassis. Schematic for VHF Tuner 94E163-10 and UHF Tuner 94D173-1 Used in 16UG9B Also Shown.
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AGC CONTROL ADJUSTMENT

The AGC control is an AGC threshold control which is used solely
to adjust the receiver for optimum operation under all signal condi-
tions.

Note: This control is set at the factory and will not normally
require field readjustment.

Improper AGC control adjustment can result in picture bending,
tearing (overloading) or buzz in the sound. However, these same
conditions can also be caused by other troubles in the set.

If adjustment is required, it should be made exactly as instructed.
1. Turn set on and allow 15 minutes to warm up.
2. Turn Channel Selector to strongest station in the area.
3. Turn Contrast and Brightness controls to maximum (fully to right).

4. Very slowly turn AGC control to the left, just to the point where
picture is weak (loses contrast).

5. Adjust Horizontal Lock (at rear of set) and Vertical Hold con-
trol (at side of set) for steady picture, without bending of vertical
lines at top of picture.

6. Very slowly turn AGC control to the right, until picture just
begins to bend, tear, shift, or buzz is heard in sound. Then very
slowly turn the AGC control to the left, to the point at which picture
bending, tearing, shifting and buzz is removed.

7. Make final adjustment by turning AGC control approximately 10
degrees further to the left.

8. Recheck at maximum contrast on all channels. Picture should
not overload and should reappear immediately after changing chan-
nels.

IMPORTANT: AGC adjustment should always be made on
the strongest TV station received. If adjustment is made only
on a weak station, AGC overload may occur when a strong TV
station is tuned in,

Note: For Picture Guard Adjustment see following paragraph.

PICTURE GUARD ADJUSTMENT

The Picture Guard control cannot be set properly if the Horizontal
Lock, Vertical Hold or AGC controls are out of adjustment. Before
attempting to adjust the AGC control, see information under “AGC
Control Adjustment”.

PICTURE CENTERING TABS
Move tabs closer together or

SPEAKER
TERMINALS

The Picture Guard control is used to improve sync stability in
areas (especially fringe areas) where interference caused by ignition
systems, switches, motors, etc. results in an unstable picture. NOTE:
This control has been adjusted at the factory. It should only be
turned from its original position if picture is unstable (jitters or
loses sync) due to noise.

To adjust, turn Picture Guard control (at rear of set) to the right
until picture becomes stable. A compromise setting of the control
may be required in areas having both strong and weak signals. If
the control is set too far right, picture may overload on strong signals.

IMPORTANT: Keep Picture Guard control as far to the left
as possible while still maintaining good sync stability on all
channels. If control is turned too far to the right in a strong
signal area, picture instability may result.

HORIZONTAL SWEEP ADJUSTMENT

Make adjustment if picture “slips sideways” or “tears” when
switching channels. If the Horizontal Oscillator tube V403 (6CG7)
is replaced, the Horizontal Hold control may require adjustment.

1. Allow a few minutes for set to warm up. Tune in weakest station,
set Brightness and Contrast controls for normal picture.

2. Adjust Horizontal Hold control to sync the horizontal sweep cir-
cuit. If the picture cannot be locked-in at approximately the mid-
rotation setting of the Horizontal Hold control, perform the following
steps for complete horizontal sweep circuit alignment.

3. Connect a jumper wire from junction of R452 (680K) and R453
(1 Meg) to ground to short out oscillator control voltage from Hor-
izontal Phase Detector, CR401. Connect a jumper wire across C452
(.0039 MF) on Etched Circuit Board. This effectively shorts out the
Horizontal Lock coil L401.

Adjust Horizontal Hold control until one horizontal blanking bar
(from top to bottom of picture) appears on the screen. This bar may
waver back and forth slightly which is normal. If this condition is
not reached when Horizontal Hold control is at approximately mid-
rotation, change the position of the built-in jumper that is connected
between R458 and R469. Short R458 or R469 with jumper or leave
both unshorted to obtain one horizontal blanking bar when Horizontal
Hold control is set to approximately mid-rotation.

4. Remove jumper from C452 (.0039 MF). Adjust Horizontal Lock
coil, L401, until the horizontal blanking bar appears on the screen.
Remove remaining jumper wire. Picture will lock into sync. If
picture does not lock-in, trouble shooting of horizontal circuitry is
necessary to find source of trouble.

FOCUS ADJUSTMENT
Change only to improve locu:I

forther oport to conter picture.

VHF ANTENNA
TERMINALS T

HORIZONTAL HOLD
CONTROL RANGE
ADJUSTMENT

ETCHED CIRCUIT BOARD
14€256-6

CIRCUIT BREAKER oo
RESET BUTTON

* AGC CONTROL "]

SILICON RECTIFIERS

DEFLECTION YOKE
YOKE RETAINING SPRING
To correct picture filt, loosen screw on
yoke retoining spring. Rotate yoke
until picture is straight.  Tighten
strew

YOKE PLUG

HEIGHT

VERTICAL LINEARITY

To corract improper picture height
or vertical Finsority, alternotely
odjust HEIGHT ond VERT. {IN.

* PICTURE GUARD

%*DETAILED ADJUSTMENT INFORMATION GIVEN ON OTHER PAGES

Rear View of Chassis Showing Adjustment Locations (UHF Tuner in 16UGPB Chassis).
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION
FOR MODELS USING

(Y »

~ . 16D9, 16D9B,
ADMIRAL. g
| - 16F9, 16UF9

PICTURE CENTERING TA'S] Model Chassis

OEFLECTION YOKE
YOKE RETAINING SPRING

To correct picture tilt, loosen screw on

Move tabs closer together or
forther aport fo conter pictre.

1930 1609+

yoke retoining spring. Rotate yake ml Isng.
untl pictore i straight.  Tighten 1935 1609+
sares Hvcover Tus3e | 16unst
TU93t | 160Dt
Soe information under "AGC Con- :2::5 :::31‘
VHF ANTENNA i
Pe35 1603+
TERMINALS UPs3t | teunst
UP835 | 16UD9t
CIRCUIT BREAKER €951 16F9
RESET BUTTON €952 16F9
. €953 16F9
; cse9 16F9
= can 16F9

‘, ‘ | I\ ——— AC INTERLOCK CUSST | 16UF9

))/”"X / /’Q ' Cmt A SOCKET cuss2 | 16urs

veencas uneanry 2 \\k cusss | 1600
\ HORIZONTAL RANGE CUsEI | 16UF9

HEIGHT /
To correct improper picture height l_ PICTURE GUARD —— cuan 16UF8
S

or vertical Finearity, afternctely | ETCHED CIRCUIT BOARD | sec information under “Picrure | HORIZONTAL LOCK PROVISION FOR
adjust HEIGHT and VERT. LIN. 14E308.1 Guard Control Adjustment". EARPHONE JACK

The material on pages 15 through 20 is exact for sets listed above, at rig}}t. * or 16098
Remote control Chassis 16E9 and 16E9U, used in Models PS940, -U, PS942, -U, tortene
PS949, -U, have practically the same main chassis and different tuners. Aiso

Chassis 16J9, -B, 16UJ9, -B, used in Models ST971, STU971, ST972, STU972,
STF981, STFU981, STF982, STFU982, are similar but incorporate a stereo

amplifier or a stereo amplifier and AM-FM radio, with switching network.

Schematic for Tuner used in 16D98 Chossis.
VHF CHANNEL ADJUSTMENT

These sets are provided with a channel adjustment slug for each :
channel, see illustration. Adjust as follows: '

VHF TUNER 94E200-3{wtnumiin

LIOSC  coh conTicpating

e
w Coenndy $TAPS 7 Tebomca &

______________________ —_
SRS | Es, vt oa
1 RO AR AR T I

1. Turn receiver on and allow 15 minutes warm up.

2. Set Channel Selector at channel to be adjusted. Set other tuning I
controls for normal picture and sound. e [V26FGT .

3. Remove Channel Selector knob.

4, Turn Fine Tuning knob to left or right until channel shug is
visible through hole in fiber strip at front of VHF tuner.

5. Using a non-metallic alignment tool with 3/32” blade (part number

98B30-22), carefully adjust channel slug for best picture. Note: * S mrr
Sound may not be loudest at this point. Repeat procedure for each i 3 Vi
channel to be adjusted. — @ 5%

i

—— i o -
zl UHFMIXER
v VHF 0SC PICTURE TUBE
ADMIRAIL | L HIXER fcm Yiod /l

VRE 05 102 [N 16098, U38-Y102 IK 160, 1679-¥902 IN16U08, 16UF9 /
AWP [FS———VI01 1N 16098 16UD9B- V101 I¥ 1609, 16F9—-¥901 IN 16009, 160F9

st sl:; ,cm 2 ? = (vaos)ounpen
_ ——HORIL
“‘“'““ N1 o OUTPUT O

ADJUST VHF CHANNEL SLUG
THROUGH HOLE IN FIBER STRIP |
ROTATED WITH FINE TUNING KNOB

(Do wp | | VL
y O
verr oscd |ssomnlr D) avorr | (od): T =7 2| RECTIFIER
@ | g T ol
SOUNO | Dy sonp | Y
. k =) 0ET L*_‘:vmeo gqrrur. A IJ
Front View of Escutch Ch - DET. { ' 4 /
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

VHF TUNER 94E201-3 0r-20 il aiih i T2 GAWSA

ADMIRAL Chassis 16D9, 16F9 (Chassis 16D9B, 16UD9, -B, 16UF9 use different tuners)

ETCHED CIRCUIT BOARD 14E1¢
DT6

B e I R ] = SOUND IF AMP SOUND DET.
@ ; c;n:::h 's;ms V3038 i vao! 210¢

"""""""" .- R201

l 1008

/26CG8 or '1/260680R L o

I/ZGCGBA /26CGBA 2201 15 0cHTES TR

VHF MIXER VHF 0SC. HSIOE 1202 3y 40205
| v7028 SHIELD CAx, * : 3 T g0uTwe
2457 =

310
3
cris $%

3 n10t [ R10S -
o1

an 128 {9 :
- o | 0D il w Lo Y .
e ) 4
”1‘““ ﬁ 'moo | oo I T R303
¢

il ©

= | c323
1000 I L3O e
AL
= 03 ar2sue
1% I_ L o302
27 1400¥ 1300 ° i
70 101 O 1200 + 3

CHAANEL IRDICATON
LICHT 4 coks omr
NIEFS 1 1807).

ﬁ—O"ﬁ - -
L PP ] W 6Kllor vz(:r'ﬂmmrﬂ e
. .| A 12,
3 ey or % 6Qll =5
1or S
Y e301 I "C
TN Mot A
SCHEMATIC NOTES = I vs CATED
q . 4 z
Numbers or letters inside hexagons indicate align- ¥ o !/X‘{’I;II"IIIZF
ment points. S.AMEC 2 -
Fixed resistor values shown in ohms * 10% toler- i
ance, % watt; capacitor vatues shown in micro- b —
microfarads =* 209 unless otherwise specified. "“7[.0” d
1208 s _--8-‘---- &1id
VOLTAGES AND WAVEFORMS A :
Line Voltage: 117, L \
Channel Selector on unused channel, Contrast con- \ ml
trol fully clockwise; all other controls counterclock- o “J; _:_' s
wise. Do not disturb Picture Guard or Horizontal 1000 yepp ﬂﬂmﬂm u‘om r{ 190
Hold controls. - g . cad| AL}
Antenna disconnected and terminals shorted. €403 R2 R2 gl‘
DC voltages measured with VTVM between tube -W":::: =
socket and chassis, unless otherwise indicated. i
Voltages marked (*} will vary widely with control =:(‘933
settings. %
Waveforms taken with transmitted signal input.
For waveformd, controls set for normal picture.
Peak-to-peak voltages may vary slightly. o
18
L]
ra LU
J_ L9 NES V70t
(1} —-C40
AT e TW e—
93B5-6 = {n w5t rse
HORIZ. PHASE DET,
CR401 680K 1519

HIEK VOLTAGE SECONDART OF 150115 302

TOHL (15 OWES EACK #4L7) \L/.J [

7501
POWER
TRANSFOAMER
AL
I
w
H ]
b Ay I
M50 M502 3 t
soa 210
4 [T 5U4GB 17 2
(-1l RECTIFIER
[ V801 o o 1
Hr votrs 1 [} - =)
60 Creies | csoan csoee[” £504¢
# onr 0 282 4c ONF 100uF sou
175 B47§ 53%‘. Jsoy 350v J50¢
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NOTE" 00 SN 175, RSISTONGE Vg TR mso4
‘ [ 282v 4

l

I 265¢
10 8212 -

4502 15 W5 ¥
X Vo LS,

LN

FCLUTION: SEE BAVEFORN DaTA BEFORE

WEASURING,

#YOUTACE REAOINCS WILL VARY R1TK
SETIING OF CONTROLS,

ARROR THAQUCK ViRIAB(E 4RN OF

CONTROLS WDICATES CLOCKEISE ROTHTION

ARD HATINUN SETTING,
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 16D9, 16F9 (Chassis 16D9B, 16UD9,B, 16UF9 use different tuners)

Ty YR
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ADMIRAL Chassis 16D9, -B, 16UD9, -B, 16F9, 16UF9, Service Material, Continued

Schematic for Tuners used in 16UD9 and 16UF9 Chassis.
VHF TUNER 94E202-40R-21 (3R
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AGC CONTROL ADJUSTMENT

The AGC control is an AGC threshold control which is used solely
to adjust the receiver fur optimum operation under all signal condi-
tions.

Note: This control is set at the factory and will not normally
require field readjustment.

Improper AGC control adjustment can result in picture bending,
tearing toverloading) or buzz in the sound. However, these same
conditions can also be caused by other troubles in the set.

H adjustment is required, it should be made exactly as instructed.

1. Turn set on and allow 15 minutes to warm up.
2. Turn Channel Selector to strongest station in the area.

3. Turn Contrast and Brightness controls fully to the right.

4. Very slowly turn AGC control to the left, just to the point where
picture is weak (loses contrast).

5. Adjust Horizontal Lock tat rear of set) and Vertical Hold con-
trol {(at side of set) for steady picture, without bending of vertical
lines at top of picture.

6. Very slowly turn AGC control to the right. until picture just
begins to bend. tear, shift, or buzz is heard in sound. Then very
slowly turn the AGC contral to the left, to the point at which picture
bending, tearing. shifting and buzz is removed.

7. Make final adjustment by turning AGC control approximately 10
degrees further to the left.

8. Recheck at maximum contrast on all channels. Picture should
not overload and should reappear immediately after changing chan-
nels.

IMPORTANT: AGC adjustment should always be made on
the strongest TV station received. If adjustment is made only
on a weak station, AGC overload may occur when a strong TV
station is tuned in.

Note: For Picture Guard Adjustment see following paragraph.

PICTURE GUARD ADJUSTMENT

“The Picture Guard centrol cannot be set properly if the Horizontal
Lock, Vertical Hold or AGC controls are out of adjustment. Before
attempting to adjust the AGC control, see information under “AGC
Control Adjustment”.

The Picture Guard control is used to improve sync stability in
areas (especially fringe areas) where interference caused by ignition
systems, switches, motors, etc. results in an unstable picture. NOTE:
This control has been adjusted at the factory. It should only be
turned from its original position if picture is unstable (jitters or loses
sync) due to noise.

To adjust, turn Picture Guard control (at rear of set) to the right
until picture becomes stable. A compromise setting of the control
may be required in areas having both strong and weak signals. If
the control is set too far to the right, picture may overload on strong
signals.

IMPORTANT: Keep the Picture Guard control as far to the
left as possible while still maintaining good sync stability on all
channels. If control is turned too far to the right in a strong
signal area, picture instability will result.

HORIZONTAL LOCK ADJUSTMENT

Make adjustment if picture “slips sideways” or “tears” when
switching channels. Adjustment is made by rotating flexible shaft
extending from rear of set. Adjust as follows:

1. Allow a few minutes for set to warm up. Tune in weakest station,
set Brightness and Contrast controls for normal Picture. Important:
Before proceeding, be sure that AGC control has heen adjusted
according to instructions in this manual.

2. Reduce Contrast to minimum. Very slowly turn Horizontal Lock
adjustment to the right or left until picture is in sync. Interrupt the
television signal by switching Channel Selector off and on channel.
Picture should remain in sync. If picture bends or loses sync, adjust
the Horizontal Lock so that picture remains in sync and bending of
vertical lines does not appear at top of picture. Check adjustment on
all channels; if necessary, repeat procedure.

IMPORTANT: If adjustment cannot be made using the Horizontal
Lock control, it will be necessary to make Horizontal Range adjust-
ment as instructed below.

HORIZONTAL RANGE ADJUSTMENT

The Horizontal Range control is set at the factory and seldom
requires readjustment. Adjustment need only be made if 6CG7 tube
(V403) has been replaced and the picture cannot be locked-in with
the Horizontal Lock adjustment or if the Horizontal Lock adjustment
has insufficient range (adjustment only possible at extreme end
rotation).

Caution: Before proceeding with adjustment, be sure that the pic-
ture will sync vertically, as lack of both vertical and horizontal sync
indicates sync circuit trouble. Lack of only herizontal sync generally
indicates trouble in the horizontal sync (phase detector) circuit
Adjust as follows:

1. Remove cabinet back. Connect interlock cord.

2. Allow a few minutes for set to warm up. Tune in weakest station,
set Brightness and Contrast controls for a normal picture. Important:
Before proceeding, be sure that the AGC control has heen adjusted
according to instructions in this manual.

3. Using a piece of hook-up wire, short test point “R” (pin 2 of
V403, 6CG7) to chassis ground.

4. Connect a .22 mf, 400 volt capacitor from test point “S” (junction
of horizontal lock coil L401 and resistor R454, 12,000 ohms) to
chassis ground. Caution: To avoid B+ shock, turn receiver off when
making this connection.

5. With picture in vertical sync, set Horizontal Range control at
point where picture is in horizontal sync and almost remains station-
ary with tendency te shift to left or right.

6. Remove the .22 mf capacitor from the horizontal lock coil. Set
horizontal lock coil at point where picture is in horizontal sync and
almost remains stationary with tendency to shift to left or right.

7. Remove wire short from test point “R” (pin 2 of V403, 6CG7).

8. Set Channel Selector to weakest station. Switch Channel Selector
on and off channel, picture should remain in horizontal sync. If
necessary, adjust horizontal lock coil slightly to bring picture in sync.
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IF AMPLIFIER ALIGNMENT

Connect negative of 3 volt bias supply to test points “T" (IF AGC)
and “X” (RF AGC), positive to chassis. Connect negative of 9 volt
bias supply to center terminal of picture guard control, positive to
chassis. See figure B.

Connect signal generator high side to insulated tube shield over

oscillator-mixer tube, low side to chassis near tube shield.

Conrnect VTVM high side to test point “V” through a decoupling
filter, see figure A. Connect low side to chassis.

Set Channel Selector to channel 12. Connect a jumper wire across
the antenna terminals. Set Contrast control fully to the right. Set
AGC control fully to the left.

Allow about 15 minutes for receiver and test equipment to warm
up. Use a non-metallic alignment tool, part no. 98A30-13.

Important: Before proceeding check signal generator against fre-
quency standard for calibration.

*1.
*2.
13.

Set generator at 42,7 MC and adjust A2 for maximum.
Set generator at 44.2 MC and adjust Al for maximum.

Set generator at 44.3 MC and adjust A3 for maximum,

+4. Set generator at 43.3 MC and adjust A4 for maximum.
15. Set generator at 47.25 MC and adjust A14 for minimum.
6. Place short jumper wire across 1.301.

+7. Set generator at 4.8 MC and adjust A5 for maximum.

Remove short from across L301. Then repeat “Step 4.”

9. To insure correct IF alignment, make “IF Response Curve
Check” given below.

*If necessary, increase generator output and/or reduce bias to —1%%
volts to obtain a definite indication on VTVM.

+1f necessary, keep reducing generator output so that VTVM reading
will be 1.5 to 2.5 volts above no signal voltage reading.

—LZTO

NKF

CHASSIS 1
CROUND =

TO TEST POINT 47000 OHMS
VAN

TO VTIVM OR
OSCILLOSCOPE

Figure A. Decoupling Filter.

A4 IF AGC
43.3MC MAX. @ JCT. OF R30),
T R IF INPUT R302 & R4I3
\3 A4
| 47.25 MC MIN.
JCT OF C401 L4 %u% N
R404 & R406 \ 6K or 6QN
+ AB A3
BOTTON SLUG GBZG - 44.3MC MAX,
4.5 MC SOUND Uehr 7
TAKE-OFF ~ [~ — GA“
A}
ap9 ] scm
TOP SLUG
4.5 MC TRAP 6DKE AS
44.8MC
/ MIXER PLATE
AT 6CuS ON VHF TUNER
4.5MC SOUND
INTERSTAGE Q v
A6 JCT. OF L307 & + Al aA2
4.5 MC PIN 7 OF V303 BOTTOM SLUG  TOP SLUG
QUADRATURE 44.2MC MAX. 42.7MC MAX.

* SLUG NEAREST TO ETCHED CIRCUIT BOARD
A SLUG FARTHEST FROM ETCHED CIRCUIT BOARD

Figure B. View of Etched Circuit Board Showing Test Point Locations and
IF Alignment Data.

IF RESPONSE CURVE CHECK AND IF TRAP ALIGNMENT
1. Allow about 15 minutes for receiver and test equipment warm up.

2. Set VHF tuner on channel 12. Contrast control full to Teft.
Connect negative of 3 volt bias supply to test points “T” (IF AGC)
and “X” (RF AGC), positive to chassis ground. Connect negative of
9 volt bias supply to center terminal of picture guard control, positive
to chassis, See figure B.
3. Connect sweep generator high side to insulated tube shield over
oscillator-mixer tube, low side to chassis near tube shield. Set sweep
frequency to 43 MC, sweep width approximately 7MC. If external
marker generator is used, loosely couple high side to sweep generator
lead on tube shield, low side to chassis. Marker frequencies indicated
on IF Response Curve.
4. Connect oscilloscope high side to test point “V” through a de-
coupling filter (figure A), low side to chassis.
5. Check curve obtained against ideal response curve, figure C. Keep
marker and sweep outputs at very minimum to prevent over-loading.
A reduction in sweep output should reduce response cutve amplitude
without altering the shape of the response curve.

If video IF carrier marker (45.75 MC) does not fall at the 50 to
0% point on curve, position it with adjustment of A5. If curve is
not symmetrical, adjust Al.

Je——————— 45—

42

WARKER
(MAY NOT BE ]
YISIBLE)
1su
MARKER
Ekd 0% 70 60%

Figure C. Ideal IF Response Curve.

VHF AMPLIFIER AND MIXER ALIGNMENT

Connect negative of 3.0 volt bias supply to test point “X” (RF
AGC), positive to chassis, see figure B

Connect sweep generator 300 ohm output to antenna terminals. If
sweep generator does not have a built-in marker generator, loosely
couple a marker generator to the antenna terminals. To aveid dis-
tortion of the response curve, keep sweep generator output at a mini-
mum, marker pips just barely visible.

Connect oscilloscope high side through 15,000 ohm resistor to test
point “W” on tuner, low side to chassis. Keep scope leads away
from chassis. Allow about 15 minutes for receiver and test equipment
to warm up. See figures F1 through G2 for adjustment locations.

Do not remove VHF Tuner bottom shield during alignment.

1. Set sweep generator sweeping channel 10. Videc marker at 193.25
MC; sound marker at 197.75 MC. Set Channel Selector to channel
10. Check response obtained with VHF response curve shown in
figure E. Alternately adjust A10 and A1l as required to obtain curve
having maximum amplitude, symmetry and f{lat top appearance con-
sistent with proper bandwidth and correct marker location.

2. Set sweep generator sweeping channel 6. Video marker at 83.25
MC: sound marker at 87.75 MC. Set Channel Selector to channel 6.
Check response obtained with VHF response curve. If curve is not
within limits, compromise adjustment is required. Alternately adjust
A10 and A1l as required to obtain curve having maximum amplitude,
symmetry and flat top appearance consistent with proper bandwidth
and correct marker location. After adjustment, recheck adjustment
of step 1.

*3. Set sweep generator sweeping channel 10. Videe marker at 193.25
MC: sovnd marker at 197.75 MC. Set Channcl selector to channel 10.
Use 15 volts bias. Increase sweep generator output to maximum and
increase *oscilloscope gain as required for obtaining usable response
curve. Adjust A12 for minimum response (amplitude). After adjust-
ing Al2, conclude by repeating steps 1, 2 and 4.

*Neutralizing adjustment (not in 94E200 tuners). If usable response
curve is not obtained, connect oscilloscope to test point “V” through
decoupling filter, see figures A and B. Note: IF amplifier must be
in normal alignment. Adjust A12 for equal peak amplitudes with dip
at center of curve.
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4. Set the sweep generator to sweep the channel to be checked. Set

the marker generator for the corresponding video carrier frequency
and sound carrier frequency. Use 3 volts bias. Check each channel
operating in the service area for curve shown. In general, adjust-
ment performed in steps 1 and 2 are sufficient to give satisfactory
response curves on all channels. However, if reasonable alignment
is not obtained on an operating channel, repeat steps 1 and 2 as a
compromise adjustment to favor the particular channel.

DIP SHOULD SOUND MARKER
NOT EXCEED 30% NAY BE AS MUCH
AS 10% DOWN

OF TOTAL HEIGHT
1 SIDEOF CURVE

|
& MARKER, SOUND CARRIER

Figure E. ldeal VHF Response Curve.
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Figure F1. Top View of VHF Tuners 94E201-3 and -20.
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Figure G2. Top View of VHF Tuner 94E200-4.

OVER-ALL VHF AND IF RESPONSE CURVE CHECK

Set AGC control fully to the left. Channel Selector on channel 12,
Connect negative of 3V bias to test points “T” (IF AGC) and “X”
(RF AGC), positive to chassis. Connect negative of 9 volt bias supply
to center terminal of picture guard control, positive to chassis. See
figure B.

Connect sweep generator to antenna terminals. Set sweep to chan.
nel 12 with sweep output as low as possible. If an external marker
generator is used, loosely couple high side to sweep generator lead.

Connect oscilloscope high side to test point “V” through decoup-
ling filter, low side to chassis.

Compare response curve obtained against ideal curve shown in
figure H. If the curve is not within tolerance, adjust A5 to position
video marker; adjust Al to correct shape of curve. It should never
be necessary to turn slugs more
than one turn in either direction.
If curve is satisfactory on channel

] checke(!, all other channels should
AT LEasT 9w be  satisfactory. IMPORTANT:
When sweep output is reduced,
response curve amplitude on scope
should also decrease, but curve
shape should remain the same.
If curve shape changes, reduce
sweep output and/or scope gain
until shape does not change.

SOUND MARKER
(MAY NOT BE

1002

Figure H. Ideal Over-all VHF and
IF Response Curve.

ALIGNMENT OF 4.5 MC TRAP

Alignment of 4.5 MC (beat interference) trap A9 requires use
of a hexagonal non-metallic alignment tool (part number 98A30-12).

To align 4.5 MC trap A9, tune in television station with beat inter-
ference pattern in picture. While closely observing picture, adjust
slug A9 for minimum interference pattern.

Note that adjustment A9 is top slug (slug farthest from etched
circuit board).

4.5 MC SOUND IF ALIGNMENT

1. Tune in normal picture on strongest TV station. Allow about
15 minutes for set to warm up. See figure B for adjustment locations.

*2. Using non-metallic alignment tool (part no. 98A30-12), slowly
turn slug “A6” several turns to left until a buzz is heard in sound.
Then slowly turn slug “A6” to the right for loudest and clearest
sound. NOTE: There may be two points (approx. %2 turn apart) at
which sound is loudest. The slug should be set at center of second
point of loudest sound noted as slug is turned in (toward etched
circuit board).

3. Reduce signal to antenna terminals until there is considerable

hiss in sound. For best results, use a step attenuator, connected
between antenna and antenna terminals. Signal can also be reduced
by disconnecting antenna and placing it close to antenna terminals
or leads.

4, Carefully adjust slug “A7” for loudest and clearest sound with
minimum hiss. If hiss disappears during alignment, reduce signal
to maintain hiss level. Readjust slug “A7”. NOTE: Slug “A7"” should
be at end of coil nearest etched circuit board.

5. Carefully adjust slug “A8” for loudest and clearest sound with
minimum hiss. If hiss disappears during alignment, reduce signal
to maintain hiss level. Readjust slug “A8". Caution: Slug “A8” is
located nearest bottom of shield can. Use care so as not to disturb
slug nearest top of shield can.

6. 1f above alignment is correctly made, no further adjustment is
required. However, if sound remains distorted at normal volume
level (when receiver is tuned for best sound), repeat entire procedure.

*CAUTION: Do not readjust slug “A6” unless sound is distorted. If
“A6” is readjusted, all steps in alignment procedure should be
repeated exactly as instructed.

ALIGNMENT OF UHF IF INPUT COIL

To align UHF IF input coil, tune in UHF channel with normal
picture and sound. Using non-metallic alignment too]l (Admiral part
number 98A30-14) very carefully adjust slug Al5 for best picture,
consistent with good sound. For VHF tuner adjustment locations, see
figures G1 and G2.
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MODEL CHART
W
Model Chassis
cn 20A8
cumn 20UA8
€312 20A8
cuan2 20UAS
€31 2018
cu3nl 20UA8
3 2048
cun 20UA8
c322 20A8
Cu3z2 20UA8
i 20A8
CU3zs 20UAS
€331 20A8
cu3d 200A8
€332 20A8
cu332 20UA8
€333 2048
[Hixke] 20UA8
3 20A8
Lu3n 20UA8
1312 20A8
L3112 28048
L1313 20A8
Lu313 20UAS
L 20A8
LU341 20UA8
L342 20A8
LU342 20UA8
L343 20A8
LU343 200A8
L351 20A8
LU351 20UA8
1352 20A8
LU352 20UAS
1353 20A8
LU353 20UAS
L381 2088
LU361 20088
1362 2088
LU362 20088
L382 2088
Lu3s2 20UB8
L389 2088
LU3ss 20088
1391 2088
LU391 200B8

\ ADMIRAL

Service material on pages 21 through 26 is exact for chassis and their

corresponding models as listed in the chart at left.

screw.

The group of chassis and their corresponding models as
listed at right incorporate a stereo amplifier and some
have AM-FM radio with stereo amplifier. The television
section of these sets, except for required switching addi-
tions, is practically identical to sets described on these

DEFLECTION YOKE

YOKE RETAINING SPRING
To corract pictur 1ilt, loosen screw on
yoke refoining spring. Rotote yoke
until picture is shoight.  Tighten l

pages and this material is applicable.

#WIDTH CONTRO.

ETCHED CIRCUIT BOARD
14£305-2

VHF ANTENNA

VERTICAL LINEARITY
To correct immpraper picturs height

o vertieal

sdjust MEIGHT and VERT. LW,

HEIGHT

clternately

# PICTURE GUARD

ADMIRAL

@

N

ADJUST VHF CHANNEL SLUG
THROUGH HOLE IN CHANNEL
INDICATOR DISC AND TUNER
MOUNTING BRACKETS.

Front View of Escutcheon.

1 Knob R

\;)o

MODEL CHART
™v
Model [CHASSIS?
NN 2008
PICTURE CENTERING TABS STU311- | 20UD8
| | Move tobs deser together oc fonher | | ST312° 2008
L“”" 0 tenter picture STz 20008
sT313 2008
STUIN 20008
STR21+ 2009
STFU321+| 20UD8
STF22+ 2008
STFU322¢1 20UD8
L, FOCUS ADJUSTMENT STFIN¢ 2008
F“ lChango only to improve Focus. STFU!ZJ'I' 20008
STF33%+ 2008
i STFU33%+ | 20UD8
s, |
)
ETCHED CIRCUIT BOARD
STF3B1+ 2008
1412578
2 sTFU361+ | 20008
STFNg 2008
STFU3TI$ | 20UDS
STF388% 2008
CIRCUIT BREAKER STFU38es | 20008
RESET BUTTON ‘“W'llﬂ: 3F2 Stereo amp-
+wn‘n 6S3C AM-FM
radio and 2PAS5 stereo
amplifier

2 With 6538 AM-FM
radio and 2PAS stereo
amplifier

# AGC CONTROL

# DETAILED ADJUSTMINT INFORMATION GIVEN ON OTHEIR PAGES
Rear View of Chassis Showing Adjustment Locations. Tuner and contréls mounted on seporate panel
In some models; on escutcheon in other models.

ADJUST PRESET FINE TUNING
(Sets with 20B8 or 20UB8 Chassis)

To insure good pictures and sound, it is
important that this adjustment be made
when set is initially installed and adjust-
ment be checked each time receiver is
serviced. Note: Adjustment of preset fine
tuning is made from front of set with ro-
tation of push-in fine tuning knob. Adjust
as follows:

1. Turn set on and allow 15 minutes for
warm up.

2. Set channel selector at channel to be
adjusted. Set other tuning controls for
normal picture and sound. Remove chan-
nel selector knob.

3. Press “push-in” fine tuning knob all
the way in, until it engages slot in tuning
mechanism. While holding knob in, turn
it to the right until a definite stop is felt.
Then very slowly, turn it to the left while
tuning for best picture with clearest

" sound. Note: Sound may not be loudest at this point.

A
2/

\ \uoﬂzo'"‘l HOLD
# HORIZONTAL LOCK COIL CONTROL RANGE

ADJUSTMENT

§ With 653 AM-FM
radio and 2PAS stereo
amplifier

4 Suffix letter M after
chassis number indi-
cates separate tuning
control panel

4. Release knob after making adjustment. Repeat steps 2 and
3 for each operating channel.

VHF CHANNEL ADJUSTMENT FOR SETS WITH
20A8, 20UA8 AND 20UA8M CHASSIS

These sets are provided with a channel adjustment slug
for each channel, see illustration below. Adjust as follows:
1. Turn set on and allow 15 minutes for warm up.
2. Set Channel Selector at channel to be adjusted. Set other
tuning controls for normal picture and sound.
3. Remove Channel Selector knob. Turn Fine Tuning knob to
left or right until channel slug is visible through hole in rotat-
ing fiber strip at front of VHF tuner.
4, Carefully insert 3/32” screwdriver blade, flexible, non-
metallic alignment tool (part number 98B30-22) through hple
in channel indicator disc and tuner mounting brackets. With
slight inward pressure and rotation, work alignment tool into
adjustment hole of tuner. When alignment tool engages chan-
nel slug, carefully adjust slug for best picture. Note: Sound
may not be loudest at this point.
5. Repeat entire procedure for each operating channel.
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IF AMPLIFIER ALIGNMENT

Connect negative of 3 volt bias supply to test point “T”
(IF AGC) and “X” (RF AGC), positive to chassis. Connect
negative of 9 volt bias supply to center terminal of Picture
Guard control, positive .to chassis. See figure B.

Connect signal generator high side to test point “W”, low
side directly to tuner

Connect VTVM high side to test point “V’ through a de-
coupling filter, see figure A. Connect low side to chassis.

Set Channel Selector to channel 12..Connect jumper wire
across antenna terminals. Set Contrast control fully to right,
Picture Guard control fully to left.

Allow about 15 minutes for receiver and test equipment to
warm up. Use a non-metallic alignment tool, part no. 98B30-13.

Important: Before proceeding check signal generator against
frequency standard for calibration.

*]. Set generator at 47.25 MC and adjust Al for minimum.
*2. Set generator at 41.25 MC and adjust A2 for minimum.
*3. Set generator at 39.75 MC and adjust A3 for minimum.
4. Short out IF input coil L302 with jumper wire.

t5. Set generator at 45.3 MC and adjust ‘A6 for maximum.
Top of core A6 should be about level with top surface of tuner.

6. Remove short from IF input coil L302.

t7. With generator at 45.3 MC, adjust A7 for maximum.

18. Set generator at 420 MC and adjust A4 and A5 for
maximum.

9. Repeat step 1.
t10. Set generator at 42.3 MC and adjust A8 for maximum.
t11. Set generator at 44.2 MC and adjust A9 for maximum.
t12. Repeat steps 10 and 11. To insure correct IF alignment.
make “IF Response Curve Check”.
‘If necessary, increase generator output and/or reduce bias

to —11% volts to obtain a definite indication on VTVM.

+If necessary, keep reducing generator output so that VTVM
reading will be 1.5 to 2.5 volts above no signal voltage reading.

5. Check curve obtained against ideal response curve, figure
C. Keep marker and sweep outputs at very minimum re-
vent over-loading. A reduction in sweep output should retfuce
response curve amplitude without altering the shape of the
response curve.

If video IF carrier marker (45.75 MC) does not fall at the
50 to 60% point on curve, position it with adjustment of A7.
If curve is not symmetrical, adjust A9.

VHF AMPLIFIER AND MIXER ALIGNMENT

Connect negative of 3.0 volt bias supply to test point “X”

(RF AGC), positive to chassis, see figure B.

Connect sweep generator 300 chm output to antenna term-
inals. If sweep generator does not have a built-in marker gen-
erator, loosely couple a marker generator to the antenna term-
inals. To avoid distortion of the response curve, keep sweep
generator output at a minimum, marker pips just barely
visible.

Connect oscilloscope high side through 15,000 ochm resistor
to test point “W” on tuner, low side to chassis. Keep scope
leads away from chassis. Allow about 15 minutes for receiver
and test equipment to warm up. See figures F and G for ad-
justment locations.

Do not remove VHF Tuner bottom shield during alignment.

1. Set sweep generator sweeping channel 10. Video marker
at 193.25 MC; sound marker at 197.75 MC. Set Channel
Selector to channel 10. Check response obtained with VHF
response curve shown in figure E. Alternately adjust Al4
and Al5 as required to obtain curve having maximum ampli-
tude, symmetry and flat top appearance consistent with
proper bandwidth and correct marker location.
2. Set sweep generator sweeping channel 6. Video marker at
83.25 MC; sound marker at 87.75 MC. Set Channel Selector
to channel 6. Check response obtained with VHF response
curve. If curve is not within limits, compromise adjustment is
required. Alternately adjust Al4 and AlS5 as required to
obtain curve having maximum amplitude, symmetry and flat
top appearance consistent with proper bandwidth and correct
marker location. After adjustment, recheck adjustment of
step 1.

*3. Set sweep generator sweeping channel 10. Video marker
at 193.25 MC; sound marker at 197.75 MC. Set Channel
selector to channel 10. Use 15 volts bias. Increase sweep gen-
erator output to maximum and increase *oscilloscope gain as
required for obtaining usable response curve. Adjust A16 for
minimum response (amplitude). After adjusting A16, con-
clude by repeating steps 1, 2 and 4.

*Neutralizing adjustment. If usable response curve is not
obtained, connect oscilloscope to test point “V” through de-
coupling filter, see figures A and B. Note: IF amplifier must
be in normal alignment. Adjust A16 for equal peak ampli-
tudes with dip at center of curve.

IF RESPONSE CURVE CHECK

1. Allow about 15 minutes for receiver and test equipment to
warm up.

2. Set VHF tuner on channel 12. Contrast control fully to
right. Picture Guard control fully to left. Connect negative of
3 volt bias supply to test points “T” (IF AGC) and “X" (RF
AGC), positive to chassis ground. Connect negative of 9 volt
bias supply to center terminal of Picture Guard control, posi-
tive to chassis. See figure B

3. Connect sweep generator high side to test point “W", low
side directly to tuner. Set sweep frequency to 43 MC, sweep
width approximately 7MC. If external marker generator is
used, loosely couple high side to sweep generator lead, low
side directly to tuner. Marker frequencies indicated on IF
Response Curve.

4. Set the sweep generator to sweep the channel to be
checked. Set the marker generator for the corresponding
video carrier frequency and sound carrier frequency. Use 3
volts bias. Check each channel operating in the service area
for curve shown. In general, adjustments performed in steps

4. Connect oscilloscope high side to test point “V" through .1 8 =
1 and 2 are sufficient to give satisfactory response curves on

a decoupling filter (figure A), low side to chassis.

TO TEST POINT 47,000 OHNS aribuc MIXER PLATE Oot VHF TUNER
Al MIN TRAP 45.3 MC MAX. .
L2 710 vivm or A7 AS A8 +A9
TuMF  OSCILLOSGOPE . zsuc MIN, 39.75uc MIN. 4z.oucmx. 45.3MCMAX. 42.0MCMAX.  TOP SLUG  BOTTOM SLUG
TRAP IF INPUT 1ST IF 2ND IF 423MCMAX, . 44.2MC MAX,
chassis &+ fggg WOIF | 7
GROUND = a Al3 : -,
_— TOP SLUG
Figure A. Decowpling Filter, vl
oo c sl
t— 4.5 MC + Ai2 €826 6CBEA / 8 R3S
i el
1 e e g
e s T @ RS
MA |

N | as75me ‘m"g%g\&O / @

AT LEAST 0K APPRUX. 3.8NG HARKER 4.5ucAs:gun cAwe ST—FF AGC@.?CT oF
o 50% T060% DETECTOR R404 8 R40S
MARKER 4350 Y asome 76

40% NARKER /[ BMARKER Sxn OR 6an
30% + SLUG NEAREST TO ETCHED CIRCUIT BOARD
& SLUG FARTHEST FROM ETCHED CIRCUIT BOARD

Figure C. Ideal IF Response Curve.

Figure B. View of Eiched Circwit Board Showing Test Point Locati

Data.

and IF Alig
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all channels. However, if reasonable alignment is not ob-
tained on an operating channel, repeat steps 1 and 2 as a
compromise adjustment to favor the particular channel. If a
compromise adjustment is made, other channels operating in
the service area should be checked to make certain that they
have not been appreciably affected.

T BE S AH
AY ol
:—-4_5uc ———: 4510% DOWN

 — SIDEOF CURVE

!
MARKER, YIDED CARRIER & MARKER, SOUND CARRIER
Figure E. ldeal VHF Response Curve.

DIP SHOULD
NOT EXCEED 30%
OF T0TAL HEIGHT

A7 A1S  BivHFAWP Al4
VHF CHANNEL MIXER GRID TO R403 VHF amP PLATE
AOJUSTMENT i\ -7

£n_oit] A16
IXER-O

T0 PIN 30F. NEUT,

v202 AQJ.
HEATER

w TEST POINT

MIXER PLATE If OUTPUT TEST POINT VHF AGC TO
43.3MC COAX T0 JCT. JCT OF R404,
OF R300 8 C300A Ra05 8 C40f

Figure F. Top View of VHF Tuners 94E201-8 and -14,

OVER-ALL VHF AND IF RESPONSE CURVE CHECK

Set AGC control fully to the left. Channel Selector on
Channel 12. Connect negative of 3V bias supply to test points
“T" (IF AGC) and “X" (RF AGC), positive to chassis. Con-
nect negative of 9 volt bias supply to center terminal of pic-
ture guard control, positive to chassis. See figure B.

Connect sweep generator to antenna terminals. Set sweep
to channel 12 with sweep output as low as possible. If an

A1S  a+vHFAMP Al4
MIXER GRIO TOR4O3 ,VHFAMPPLATE VHF ANT.
vy

Al?
VHF CHANNEL
AQJUSTMENT

X
A6
MIXER PLATE If OUTPUT TEST POINT  RFAGCTO
45.3MC COAX TO JCT. JCT OF R40A4,
R300 & C300A R403 8 C401

Figure G. Top View of VHF Tuner 94E202-15.

external marker generator is used, loosely couple high side to
sweep generator lead.

Connect oscilloscope high side to test point “V™ through
decoupling filter, low side to chassis.

Compare response curve obtained against ideal curve shown
in figure H. If the curve is not within tolerance. adjust A7 to
position video marker; adjust A9 to correct shape of curve. It
should never be necessary to turn slugs more than one turn in
either direction. If curve is satisfactory on channel checked,
all other channels should be satisfactory. IMPORTANT:
When sweep output is reduced. response curve amplitude on
scope should also decrease. but curve shape should remain the
same. If curve shape changes, reduce sweep output and/or
scope gain until shape does not change.

SOUND MARKER
(MAY NOT BE
VISIBLE)
AT LEAST 90%

50% 70 60%

|

Figure H. Ideal Over-all VHF and IF Response Curve.

AGC CONTROL ADJUSTMENT

The AGC control is an AGC threshold control which is used
solely to adjust the receiver for optimum operation under all
signal conditions. Note: This control is set at the factory and
will not normally require field readjustment.

Improper AGC control adjustment can result in picture
bending, tearing (overloading) or buzz in the sound. However,
these same conditions can also be caused by other troubles in
the set. Adjust as instructed below:

1. Turn set on and allow 15 minutes to warm up.
° L.
2. Turn Channel Selector to strongest station in the area.

3. Turn Contrast and Brightness controls to maximum (fully
to right).

4. Very slowly turn AGC control to the left, just to the point
where picture is ‘weak (loses contrast).

5. Adjust Horizontal Lock (at rear of set) and Vertical Hold
control (at side of set) for steady picture, without bending of
vertical lines at top of picture.

6. Very slowly turn AGC control to the right, until picture
just begins to bend, tear, shift, or buzz is heard in sound. Then
very slowly turn the AGC control to the left, to the point at
which picture bending, tearing, shifting and buzz is removed.

7. Make final adjustment by turning AGC control approxi-
mately 10 degrees further to the left.
8. Recheck at maximum contrast on sll channels. Picture
should not overload and should reappear immediately after
changing channels.

IMPORTANT: AGC adjustment should always be made on

the strongest TV station received.

PICTURE GUARD ADJUSTMENT

The Picture Guard control cannot be set properly if the
Horizontal Lock, Vertical Hold or AGC controls are out of
adjustment. Before attempting to adjust the AGC control, see
information under *AGC Control Adjustment”.

The Picture Guard control is used to improve sync stability
in areas (especially fringe areas) where interference caused
by ignition systems, switches, motors, etc. results in an un-
stable picture. NOTE: This control has been adjusted at the
factory. It should only be turned from its original position
if picture is unstable (jitters or loses sync) due to noise.

To adjust, turn Picture Guard control (at rear of set) to
the right until picture becomes stable. A compromise setting
of the control may be required in areas having both strong
and weak signals. If the control is set too far right, picture
may overload on strong signals.

WIDTH ADJUSTMENT

Width adjustment is made at the factory and generally will
not require field adjustment. Adjust as follows:

1. Turn receiver on. Allow a few minutes for warm up.

2. Tune in channel with normal picture. Set brightness and
contrast controls to maximum (fully clockwise).

3. Loosen screw on yoke retaining spring. While holding rear
of yoke (for preventing tilt), slide width sleeve in or out of
yoke coil for obtaining %ull picture width, plus a slight amount
of overscan. Width sleeve should be at top of tube neck.

4. After adjusting width, be sure yoke is seated against bell of
picture tube. Check picture tilt. Tighten yoke screw.
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

ADMIRAL Chassis 20A8, 20UA8, 20B8, 20UBS8, Service Information, Continued
VHF TUNER 94E202-15
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HORIZONTAL RANGE ADJUSTMENT

HORIZONTAL LOCK ADJUSTMENT 1. Remove cabinet back. Connect interlock (jumper) cord.

2. Allow a few minutes for set to warm up. ’lI‘une in weakesi
acu s A 5 station, set Brightness and Contrast controls for a norma
when switching channels. Adjustment is made by rotating p : - :

1 2 X . picture. Important: Before proceeding, be sure that the AGC
flexible shaft extending from rear of set. Adjust as follows: control has been adjusted according to instructions given in
1. Allow a few minutes f(:‘lr éet to warm up.lsTune in welakest this manual.
station, set Brightness an ontrast controls for normal pic- : . . . e h wn fs
ture. Important: Before proceeding, be sure that AGC control g'o?s\;g(g)sa 6]();180’;) (;f hgo;k up wire, dshort test point “R” (pin
has been adjusted according to instructions in this manual. » 0 chassis ground.

Make adjustment if picture “slips sideways” or “tears”

P . . Connect a .22 mf. 400 volt capacitor from test point “S”

2. Reduce Contrast to minimum. Very slowly turn Horizontal 4. A 4 D ¢
Lock adjustment to the right or left until picture is in sync. i'b“(%’otmﬁ °§ tl(l’orlhzontal lock dc‘(’:‘l {-‘401 ,i““d rgslséor 1:44{2-
Interrupt the television signal by switching Channel Selector i ohms “" z}a)ssm gr(l)(l:m : th'au lon: t? avold B+ shock,
off and on channel. Picture should remain in sync. If picture urn receiver ofl when making this connection.
bends or loses sync, adjust the Horizontal Lock so that picture 5. With picture in vertical sync, set Horizontal Range control
remains in sync and bending of vertical lines does not appear at point where picture is in horizontal sync and almost re-
at top of picture. Check adjustment on all channels; if neces- mains stationary with tendency to shift to left or right.
sary, repeat procedure. 6. Remove the .22 mf capacitor from the horizontal lock coil.

IMPORTANT: If adjustment cannot be made usiniI the Set horizontal lock coil at point where picture is in horizontal
Horizontal Lock control, it will be necessary to make Hori- sync and almost remains stationary with tendency to shift to

zontal Range adjustment as instructed below. . left or right.
7. Remove short from test point “R” (pin 2 of V403, 6CG7).
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

Models Using Chassis
120507-A, 120508-B

merson lelevision BEEEIEES:

120564-C, 120565-D

VHF RECEIVERS (TV ONLY) UHF-VHF RECEIVERS (TV ONLY)
MODEL | CHASSIS |CABINET STYLE] CR T TUNERS MODEL CHASSIS  |CABINET STYLE CRT TUNERS
1524 Portable 471213 (VHF
120507-A 178)P4 471212 1525 120508-8 Portable 178JP4 L D
1526 Taoble Model 471220 (UHF
1528 Console 1529 Consol
120515-C 20516- 2°
1530 Table Model | 2 COr4A 1531 120516-D Table Mogel | 2 CoP4A
1540 120541.C _ | Toble Model 23xP4 154) 120542.D or |_Toble Model | 23XP4
1542 120564-C Consolette On Chassis 1543 120565.D Consolette On Chassis 171231 (VHF)
120541.C 471230 120542-D
1544 120541-C Table Model 1545 120542-D Table Model
or - 471220 (UHF
1546 120541-C | Console T 1547 120542-D or| Console At
1548 120564-C Loboy On Chassis 1549 120565-D Loboy ?;OSC:;:;s
1552 12054).C Table Model 120564C 1553 120542-D Toble Model

LOBOY COMBINATION MODELS (VHF & UHF-VHF)
Note: All Even Model Numbers Are VHF Only Receivers.
All Odd Model Numbers Are UHF-VHF Receivers.

MODEL TV CHASSIS AM/FM STEREO RECORD CRT TUNERS
TUNER AMPLIFIER CHANGER
1532 120541-C None
120535-

1533 120542-0 Used 0535-8 23XP4 471230
1534 120541-C (Chassis: (VHF)
1534-A 120541-C or 120541-C, Chaossis:

120564-C 120542.D) 120541-C,
15348 120564-C | 1205338 120536-8 819159 120564-C
1535 120542-D Four- OR

120542-D or Speed
1535-A pee Gl

120565-D Stereo 23YP4
1535-B 120565-D Changer {Chassis:

g 471231 (VHF)
1536 120541-C None 120564-C =
1537 120542-D Used 120535-8 120565-D 27,]'229 412
1538 120541-C 120534-8 oY -
1539 120542.D (Combined AM-Stereo) 12056 0
1550 120564-C 120533.8 AL b
1551 120565-0 - [2003¢¢
GENERAL INFORMATION DISASSEMBLY PROCEDURE, TV CHASSIS

(See also separate instructions for removal of record changer,
radio chassis and/or stereo amplifier chassis where combination
sets are concerned.)

The models described in this service note are TV receivers
featuring o new high-gain chassis equipped with oluminized
picture tube and glare-free faceplate which can be easily removed
from the cabinet front. All 23" models employ the new square-
cornered type of CRT with bonded faceplate, which requires only TO REMOVE PLASTIC FRONT (17" SETS);
cleaning of the exposed screen surface. The front tuning system

utilized provides for ease of channel selection as well as ropid 1. Remove line plug from waoll outlet and knobs from cabinet

adjustment of the Contrast, Brightness and Vertical Hold cortrols, front.
while the “Magic Memory” volume. control emplo.yed eliminu'e.s 2. Remove three Phillips head screws locoted ot bottom of
the need for re e thng] of fh.e audio vael_ euch. fime "}e se','s plastic front, swing bottom edge out and unhook top edge from
turned on. A four-section “Hide-Away’' dipole is supplied with cabinet
portable models, remaining sets have a built-in antenna concealed ’
within the cabinet. 3. Re-assemble in reverse order.
OTHER FEATURES TO REMOVE SAFETY GLASS (21" SETS);
All combination receivers in this series (models 1532 through 1. Remove line plug from wall outlet.

1539 ond models 1550, 1551) feature a dual-channel stereophonic
amplifier with matched speaker systems for each channel con-
tained within the cabinet. The four-speed stereo record chonger edge of sofety glass and free strip from cabinet.
employed in these models is equipped with dua! sapphire styli 3
ond supplied with o 45 RPM adoptor spindle to eliminate the i
need for individual center-hole inserts. Models 1538 and 1539

2. Remove screws used to secure retaining trim strip at top

Tilt top edge of sofety glass forward ond lift up out of
bottom retaining channel.

are TV-Phonoradio combinations utilizing o combined chassis for 4. Re-assemble in reverse order.

AM reception and stereophonic record reproduction; models 1534, .

1535, 1550 and 1551 are similar, but feature a separote AM/FM NOTE: ALL 23 INCH MODELS uh.lixe o bonded foceplate type

simulcast tuner chassis in addition to the dual-channel stereo of CRT which requires cleaning only of the exposed screen
surface.

amplifier.
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EMERSON Chassis 120507A, etc.

TO REMOVE POWER SUPPLY:

1. Remove line plug from wall outlet and back cover from
rear of cabinet.

2. Remove socket from base of CRT and unplug green lead
(pin 2 of CRT socket) from terminal strip on power supply.

3. Disengage 8 prong plug and cable assembly from video
chassis at the power supply.

4. Remove two screws used to mount interlock bracket to
floor of cabinet (combinations sets only).

5. Remove yoke clamp from yoke.

6. Disconnect high-voltage lead from second anode cavity of
CRT and discharge by shorting to tuner chassis or aquadag coat-
ing on CRT.

7. Remove screws used to mount power supply chassis from
underside of cabinet.

8. Slide chassis out through rear of cobinet while sliding yoke
carefully from neck of CRT.

9. Re-assemble in reverse order.

TO REMOVE VIDEO CHASIS, FOLLOW STEPS 1 TO 3 AS OUT.
LINED FOR “REMQVAL OF POWER SUPPLY’ AND;

4. Remove all TV control knobs from cabinet front.

5. Disengage speaker leads at the speaker (TV.only models)
or from the specker terminal strip mounted to floor of cabinet
(combination sets).

6. Disconnect external VYHF antenna (if used) and UHF an-
tenna (UHF/VHF models only) from the ontenna terminal strip.

7. On sets utiliting an independently mounted antenna term-
inal strip, remove mounting screws and free strip from cabinet
(Do not remove on sets where antenno terminal strip and mount-
ing bracket are secured directly to chassis).

8. Remove two hex-head screws used to secure fibre mount-
ing board at front of chassis to cabinet (21” and 23" sets only).

9. On 17" sets only, remove thres hex-head screws used to
secure rear chassis-mounting bracket to cabinet and slide chassis
out to rear. On 21" and 23" sets, remove two Phillips head screws
from top and two Phillips head screws from bottom of rear
chassis-mounting rail and slide chassis out to rear.

10. Re-assemble in reverse order.

DISASSEMBLY PROCEDURES; RADIO, STEREO
AMPLIFIER AND RECORD CHANGER

TO REMOVE RECORD CHANGER:

1. Remove line plug from wall outlet and back cover from
rear of cabinet.

2. Disengage AC connector apd both audio plugs from bot-.
tom of changer.

3. Remove plastic cable clamp used to secure audio cables to
changer and disconnect remaining wire from ground lug located
near dual sockets.

4. Remove "C” clips from bottom of three changer-mounting
bolts and snap toggle clips (located on same three mounting
bolts) into vertical position.

5. Set speed control on changer to 16 RPM,
6. Remove changer by lifting out through top of cabinet.

7. Re-assemble in reverse order, taking care to replace green
audio cable in top, black audio cable in bottom of dual socket
at base of record changer.

CHASSIS Nos.120507A,120508B,120515C,120516D,120541C,120542D
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EMERSON Chassis 120564C, 120565D

TO REMOVE STEREQO CHASSIS 120535B AND 120536B (USED IN
MODELS 1532 TO 1536 AND 1550, 1551) FOLLOW STEPS 1 TO 3
AS OUTLINED FOR "REMOVAL OF RECORD CHANGER” AND:

4. Remove all stereo omplifier controls knobs from cabinet
frant.

*5. Discannect speaker leads from both left channel and right
channel speakers.

6. Disconnect speaker leods from stereo amplifier ot terminal
strip mounted to floor of cabinet.

7. Disconnect th: AC line cord (used to supply power to the
stereo amplifier) from interlock on TV power supply. Mark inter-
locks in some manner to maintain proper line cord polarization
during re-assembly (see page 2).

8. Remove pilot light assembly from bracket by sliding off
to rear.

9. Disengage 9-prong power cable and 5-prong audio plug
from tuner chassis (AM-FM-Phono combinations only).

10. Remave hex-head screw and washer from lower mounting
bracket at front of chassis.

11. Remove hex-nut and washer from upper and lower mount-
ing brackets at rear of chassis and remove chassis from cabinet.

12. Re-assemble in reverse order.

*NOTE: Mark speaker connections in some monner to ossure
continued proper phasing of the stereo chonnels ofter re-
assembly.

TO REMOVE AM/FM TUNER CHASSIS 1205338 (USED IN MODELS
1534, 1535, 1550 AND 1551) REMOVE STEREO AMPLIFIER CHAS-
SIS AS OUTLINED ABOVE AND;

1. Remove all tuner chassis knobs located inside record changer
compartment,

2. Disconnect FM antenna, loosen screws used to secure FM
antenna terminal strip and free strip from cabinet.

3. Disconnect both leads from AM loop antenna.

4. Remove three hex-head mounting screws located at lower
teft, lower right and center of plywood chassis mounting board
ond remove chassis from cabinet.

5. Re-assemble in reverse order.

TO REMOVE AM/STEREO CHASSIS 120534B (USED IN MODELS
1538 AND 1539) FOLLOW STEPS 1 TO 3 AS OUTLINED FOR “RE-
MOVAL OF RECORD CHANGER”, AND;

4. Remove AM tuning knob and stereo amplifier knobs lo-
coted inside record changer compartment,

5. Disconnect both leads from AM loop antenno.

**6. Disconnect speaker leads from both left channel and right
channel speakers.

7. Disconnect speaker leads from stereo-amplifier at terminal
strip mounted to floor of cabinet.

8. Disconnect AC line cord (used to supply power to stereo
amplifier) from interlock on TV power supply. Mark interlock
in some manner to maintain proper line cord polarization during
re-ossembly (see poge 2).

9. Remove pilot light assembly from bracket by sliding off
to rear,

10. Remove four Palnuts used to secure chassis-mounting board
to cabinet front and remove chassis through rear of cabinet.

11. Re-assemble in reverse order.
**NOTE: Mork speaker connections in some manner to ossure con-

tinved proper phasing of the stereo channels after re-assem-
bly.
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION
EMERSON Schematic Chassis 120564C, 120565D
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- VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

EMERSON Alignment Information Chassis 120507A, 120508B, 120515C, etc.

GENERAL ALIGNMENT NOTES

A. Connect TV chassis to AC supply using a 1:1 ratio isolation
transfarmer.

B. Set tuner to highest unused channel and allow chassis and
equipment being used to warm up for 10 minutes or more.

C. Cagnect —3 volts bias through a 10K resistor to AGC test
point (junction of R-15, R-16 and C-12).

D. Maintain signal generator output no higher than necessary
to produce readings not in excess of two volts and use insulated
alignment tools for adjusting.

E. Video IF alignment requires the use of a shim for signal
injection. This can be easily constructed by pasting a thin piece
of metal foil (approx. 2 x 2 inches) on a slightly larger piece of
heavy paper. Insert this shim between the tuner mixer tube and
its shield in such o manner that the foil side faces the tube.

VIDEO [F ALIGNMENT

1. Connect high side of marker generator to metal foil on sig-
nal injection shim, low side to chassis through 1,000 mmf capa-
citor.

2. Connect VTIVM (—S5 volt range) to video detector test point

(junction of L-5A and L-58).

3. Peak the following for MAXIMUM indication on meter at

the frequencies spacified:
a) 7.5 at 44.25 MC
b) T-4 at 45.1 MC
c) T-3 at 426 MC

4. Adjust L-2 (41.25 MC trap) for MINIMUM indication on me-
ter at 41.25 MC.

5. Adjust L-3 (input coil) in towards base of coil for. MINIMUM
indication on meter at 43.1 MC.

6. Adjust T.9 (tuner plate coil) for MAXIMUM indication on
meter at 45.3 MC.

7. Re-tune L-3 (input coil) for MAXIMUM indication on meter
at 43.1 MC.

To observe the response curve, remove VIVM and connect
an oscilloscope through a 10K isolation resistor to video detector
test point (junction of L.5A and L-5B). Connect sweep generator
to metal toil on signal injection shim (along with marker)
and set frequency of generator to sweep highest unused channel.
Adjust output of sweep generator to produce about two volts
peak-to-peak on scope and reduce output of marker generator
below level where distartion of the response curve occurs.
45.75 MC marker should fall between 65% and 70% down from
center of response, 42.75 MC marker should fall between 50%
ond 60% down from center of response.
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SOUND IF ALIGNMENT

1. Using o strong T.V. transmitted signal, adjust T-6, sound
takeoff transformer, bottom, and T-1, sound interstage trans-
former, top and bottom, far the loudest sound.

2. Adjust L-1, quadrature coil, for clearest and loudest sound.
If two peaks are encountered, use the position where the slug
is closer to the circuit board.

3. With the antenna loosely coupled to the set, (simulating a
weak signal) repeat step No. 1, tuning for maximum volume and
minimum distortion.

4. If a V.T.V.M. is available, e the voltage across R-8,
560K  resistor. Voltages should be between —3 and —10 volts
and not vary by more than 3 volts between a strong and weak
signal.

5. Check sound on all channels and repeat entire procedure
if necessary.

4.5 MC VIDEO TRAP ALIGNMENT

1. Tune in a local station and adjust the fine tuning control
until a 4.5 MC beat is visible in the picture.

2. Adjust T-6 (top) for minimum 4.5 MC beat on screen.

HORIZONTAL OSCILLATOR ALIGNMENT (RE. Fig. 1)

The horizontal oscillator con be aligned without removing the
chassis from the cabinet. To accomplish this, tune in a known
“good’’ chonnel, set both the LOCAL and FRINGE switches in
the NORMAL position (down) and proceed as follows:

1. Disable sync by shorting test poinf@'o 8— (printed circuit
chassis). Do not short to power supply chassis.

2, Set Morizontal Hold control to center of range and adjust
L-8, horizontal phase coil, for momentary lock-in (Picture will
sway from side to side due to absence of sync).

3. Remove short from test point @ Picture should now
remain in sync when switching channels without the need for
re-odjustment of the Horizontal Hold control.

ADJUSTMENT OF ‘LOCAL’ AND ‘FRINGE’ SWITCHES

Local and Fringe switches have been added to these sets to
permit easy odjustment of reception from local and distant stations.

For strong lacal signals which may cause buzz, streaking,
vertical jitter or loss of grays (washout), push “LOCAL" switch up.

To obtain a steady picture
“FRINGE" switch up.

in noisy fringe areas, push

For normal operation in most oreas, push both “FRINGE” and
“LOCAL" switches down.
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EMERSON Chassis 120507A, 120508B, etc., Servicing Information, Continued

HORIZONTAL SIZE ADJUSTMENT (REF: FIG. 1)

The chassis described in this service note have been designed
for proper horizontal sweep under the normal changes usually
encountered in line voltages. Variations from proper width moy
be compensated for by removal or installation of R-69 from the
horizontal circuit as shown in the schematic diogrom for the
chassis concerened. It is not necessary to remove the chassis
from the cobinet to accomplish this, since R.69 is mounted on a
terminol strip located on top of the power supply chassis,
opproximately one inch from the interlock plug.

Always remove line cord plug fram outlet before performing
the above adjustment. Do not attempt to remove {or re-connect)
R-69 with power applied to the chossis.

VERTICAL SIZE AND LINEARITY ADJUSTMENTS

Vertical size and linearity may be odjusted from the front of
the cabinet after removol of the Brightness ond Vertical Hold
control knobs. Insert o fiber alignment tool or a long thin screw-
driver into the hollow Brightness control shaft to odjust vertical
size, and into the Vertical Hold control shaft to adjust vertical

finearity.
PRODUCTION CHANGES:

CHASSIS 120507A, 508B, 515C, 516D, 541C, 5420.

The schematic_diagram is shown in its latest condition at time of this printing. Pre-
vious chossis may differ slightly, as some changes were incorporated during the course of production.
The chort given below lists all changes to date, as well os identifying the chassis concerned. It should
be noted thot ony chassis marked yith o given triangle also contains all previously affected changes.
far exgmple, o chassis marked will alsa hove oll modifications far that chassis under
and

NOTE: Any letter outside o triangle (Ex:AA) indicotes o change in the RF/IF/VIDEO chassis; any
letter inside o triongle (Ex: A ) indicotes o chonge in the power supply chassis.

AREA INDICATED
ON SCHEMATIC

MODIFICATIONS IN
CHASSIS MARKED

PURPOSE OF

MODIFICATION CHANGES EFFECTED

R-67 changed to 820052, 1 watt
{was 680012, 1 watt)

Chossis: 120507 A To imprave vertical linearity at
A top of raster

>

Chassis: 120507 A To increase ronge of horizontal R-55 changed to 470K (formerly 820K in parallel
hold control with 220K)

R-90 (2.2M) added between pin 7 of V-10 and B
A B minus.

R-91 added between pin 2 of V-10 and B plus, 130V.
R-85 changed to 470K and re-wired from junction of
R-55 & R-57 to B plus, 130V (formerly 330K from
junction of R.55 and R-57 to B minus.

Chassis: 120507A Couplate net necessary
1205088 N-3 (couplate) deleted from circuit

A 120515C C-65 (10,000 mmf-—-1KV added from grid (pin 2) of
120516D

CRT to B minus.

Chassis: 120507A

1205088
120515C
120516D

Increased reliability factor C-49 changed to .1 mfd—é&00V,

{was .1—400V)

Chassis:
120507A
To eliminat: possibility of

R-31 changed to 10 ohms,
white campression

1205088 (was 3.9 ohms)

120515C
120516D

> | B B> B

Chassis:
120507 A
1205088
120515C
120516D

Not needed on chassis with
insulating grommets

R-92 (470K) and C-62 (10,000 mmf.) deleted from
circuit. B minus grounded to power supply
chassis.

120541C
1205420

> B> D>

CHASSIS: 120564C, 120565D

I)AA (or higher) cading indicates that the CRT focus electrode (red lead from bose pin 6) hos been

re-wired to B -+ 250V instead of B minus to imprave picture focus. When replocing the CRT, both
possible methods should be tried and the lead should be connected to the terminal which results
in best averall focus.

Z)AB {or higher) coding indicates that R-11  has been changed from 470 ohms to 220 ohms for the
purpose of increasing tuner B+ to pravide slightly higher RF gain.
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EMERSON Chassis 120507A, 120508B, etc., Servicing Information, Continued
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Fig. 2— Etched Printed Circuit Board Chassis (Top View)
CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS, ALL TV CHASSIS
(Separate canditions apply to readings token on AM, FM, or RESISTANCE READINGS were taken with no power applied. Where
STEREO chassis. For detoils, refer to page 26 in section Il of this readings ore offected by control settings, both maximum ond
service nofe.) minimum vaolues are given. All resistance readings may vary
+10% due ‘o normaol campanent tolerances.
VOLTAGES AND WAVESHAPES were token under actual operoting
conditions (ngrmal picture and sound). AGC voltage developed ot ALL MEASUREMENTS were taken between points indicoted and
test point @ (junction of R-15, R-16) was minus four voits. Volt- tuner chassis (unless otherwise noted), with iine voituge main-
age ond waveshape readings obtained moy vary £20% in volue toined ot 115 volts AC. A VIVM was used for ail voitoge and

due to component talerances and strength of input signal to

resistonce measurements and a low copacity probe was used for
chassis under test.

ali waveshapes shown.

RESISTANCE READINGS, TV CHASSIS 120507-A, 508-B, 515-C, 516-D, 541-C, 542-D.

SYMBOL [TUBE TYPE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
V.1 | 3AUS 1 . [} 7 6.5 M M 220 — =
v.2 | 3DTé 4 560 8 6.5 T1.5M 1M 560 = —
.v3 | 12C5/12Cus | 180 150 to 850K 4 16 158} to 850K M *2M — —
|~ V4| 3CBe TR 335 . 33 (W] AL TR o] == —
v.5 | 3CB& 1M 47 4.2 s M M ] — —
v-6 | 5A58 Ty [ 180 5 6 4.7K [¢] [e) 1M
vz | 8es8 o 500K to 1.9M [6M 10 6.5m | ¢ 7 101! 1o 60022 | 340K M 1M
v-9 | 3Cse 1.3M 0 9 0 40K 50K 1.7M —_— —
V.10 | 6CG? *360K | 450K to 600K | 1K 4 12 *240K 1.3M K [)
V.11 | 120Q¢ N. C. 18 L N C *1.5M 260K N. C. 22 o Plate Cap 600X
v-12 | 16361 j T N F I N I T E Plate Cap 600K
V13 | 12D4 N. C. N.C. *390K N. C. “60K N. C. 8 [ ve
V.14 | 12085 “2M 100 2.3M to 2.8M| 12 10 23Mto28M] 100 | N.C. 2™
Pin & Pin 10 Pin 11 Pin 12
v.a | crY [+ 47K R 190K or 320K [ 75K to 250K .5

NOTES: All resistance recdings given are in ohms, *'K’’ is Kilohms, ‘'M"’ is Megohms.
*Indicates vorying resistonce: allow 30 seconds for meter to settle.
N.C. Denotes no connection at terminal indicated.
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Fig 3—Etched Printed Circuit Board Chassis (Bot. View)
SYMBOL—-COORDINATE CHART (REF.—Fig. 2 and 3) || Sym.[Coor. (Sym. Coor. || Sym.|Coor. | Sym] Coor. f|Sym. Coor. {|Sym. |Coor.
C-2 D-6 C-19 [E-5 C-36 | H-4 C.33 L-9 TPC| F.2
Sym{ Coor. || Sym.{Coor. || Sym.|Coor, {{ Sym.|Coor {| Sym.|Coor, I Cc-3 [ A-5 ||C.20 |E-6 C-37|G-2 |cC.54 t-10 TPD| E.6
R-1 |D-® R-16 |E-2 R-31 | E-10 || R-46 | H-5 R-61 | G-9 C.4 A-6 C-21 | E-6 Cc.38 ] J-3 C.55] F-6 LN TPE| G-7
R-2 |B-7 R-17 | DA R-32 | D-10 || R-47 | G-5 R-62 | H-9 C5 | A5 C.22 | D6 C-39 | J-2 C.56| F.5 L.12 | k.5 TPF| G-4
R-3 |A-6 R-18 |F.2 R-33 | J-2 R-48 | H-4 R-63 | G-9 C-6 | D-4 C-23 | D-8 C.40 C-.57{ G-3 1-13 | E-2 TP H| D-4
R-4 | A-8 R-19 |D-3 R-34 | D-9 R-49 | H-4 R-64 | H.7 C.7 | D5 C-24 | E-8 C-41 | G-8 C.58| F-2 V-1 D-7
R-5 |B-5 R-20 |D-4 R-35 | A7 R-50 | H-4 R-65 | G-7 C-8 | A8 C-25 | E-9 C-42 | H-9 C.59| E-2 T [ ] v-2 | 8.5
R-6 |D-4 R-21 |E-3 R-36 | B-8 R-51 | G-3 R-66 | J-6 C.9 | A2 C-26 | k-6 C-43 | H-8 C-60f G-10 || T-2 8.1 V-3 | A3
R-7 |B-7 R-22 |E-4 R-37 | F-10 || R-52 | H-2 R-67 | H-7 C.10 | G C-27 | F-8 C-44 | H-8 C-64 F-7 73 | E-3 V-4 | D-2
R-8 |B-10 R-23 |F-4 R-38 | G-10 |{ R-53 | H-2 R-82 | E-10 [| C-11 | DY C-28 | G-6 C.45 [ ).5 L 8.4 T4 | F-4 V-8 | 3
R-9 |A-4 |lr24 |E9 [[R-39 A9 [[R-54 (12 [[R83|F8 [caz2|F1 |lc2o{n.s ||ces|so 2 {03 llv5 D5 [vs|es
R-10|D1 R-25 | D-4 R-40 R-551)-3 R-84 | G-1 C-13 | B-2 C-30 | G-5 C-47 | H-8 L-3 E-1 T-6 | E-8 V.7 { k7
R-1118-9 R.26 | E.6 R-41 | 8.9 R-56 | H-1 R-85 | H-1 C.14 | B-3 C.31 | )4 C.48 L4 Eé N-1 G-7 ||v-9 | G-&
R-12|F1 R-27 |E-6 R-42 | F-8 R-57 | H-1 R-88 | F-9 C-15] D-3 C-32 | H-4 C-49 L-5 E.7’ N-2 | G-8 V-10| H-3
R-13[F R-28 |F-6 |[|R-43 |H-6 ||R-58 [H.10 ||R90 |G-3 [|c-16]|Fa [Jc3a|n5 || cs0 L6 | D9 (x| Hs [fvaal )7
R-141G-1 R-29 |E-7 R-44 | H-6 R.59 | H-9 R-91 | H.2 C.17 | G-5 C.34 | H-2 Cc.5 L7 A7 TP Al A-10 }f*Bot.
R-15|D-1 R-30 | E-8 R-45 | H-6 R-60 | J-9 Cc4 D-8 C-18 | E-4 C.35| )-4 C.52 L8 G-2 TPB| D-9 View Only
. RESISTANCE READINGS, TV CHASSIS 120564-C, 565D
Symbol Tube Type | Pin Pin 2 Pin 3 Pin 4 Pin § Pin 6 Pin 7 Pin 8 PIN 9
V-1 3AUS [] 7 6.5 *25K *25K 220 — =
V-2 3076 4 560 [} 6.5 *220K *27K 360 _— —
V-3 12C5/12CUS 180 150 to 850K 14 16 150 to 850K *25K *25K o —
-4 (o1 W 38 335 4.7 23K [1] — =
V-5 3CBS 1M 47 4.2 L] *25K *25K ] —_ =
V-6 5AS8 *25K [ 180 5 [] 4.7K [] 0 *25K
V-7___|8EBa [} 300K to 1.9M| 3M to 5.3M . 7 TOKT to 60003 | 340K | *25K *27K
v-9  ]3Csé 900K ] 9 10 *26K 40K 1.5M _— —
v-10 IQCG7 *120K 400K to 500K | 1K - 14 12 *39K LIM 1K 0
V.11 [120Qé N.C. | 18 N. C. *23 | 260K N. C. 22 10 Plate Cop 00
V12 [163.GT TN FIT NI TE Plote Cap
V-13 1204 N. C. N. C. 0 - N. C. 23K N. C. 18 | 16 —
V-14 BEM3 73K 100 2.3M to 2.8M 12 10 2.3M to 2.8M] T00 1 N.C 24K
Pin 6 Pin 10 Pin 11 Pin 12
V-8 [23XP4 0 4.7% 0 23K 82K to 220K | 1.3

NOTES: All resistance readings given are in ohms, *°K’’ is Kilohms, *'M'* is Megohms.

* Indicates vorying resistonce: allow 30 seconds for meter to sottle.
N.C. Denotes no connection at terminal indicated.
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EMERSON Chassis 120536B and 120533B ueed in 120541C, -564C, -565C
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Chassis: 120530C,
120549C, 550D, 551C,

Emerson Television

120552E, 553F, 554E,
120555E, 556F, 557E

VHF TV RECEIVERS ~ MANUALLY OPERATED UHF/VHF TV RECEIVERS - MANUALLY OPERATED

MODEL | CHASSIS STYLE CRT | VHF TUNER VHF | UHF
1626 | 120530~C e 471251 MODEL | CHASSIS STYLE CRT |TUNER|TUNER
1628 | 120552—E ] Table Model 471271 1629 | 120553—F 19XP4] 471272 [ 471260
1632 1633 Table Model
1636 Console 1637 Console
1 1
Tesd| 120549_C |Loboy Console | 23CP4 | 471225 1841+ 120550-D [Loboy Console|23CP4| 471226 | 471227
1648 1649
1656 Console 1657 Console

_1 1660 _ | 1 1661 |
1680 LOBOY 1681 LOBOY
1 1684 CONSOLE 1685 CONSOLE
1672 Table Model 1673 Table Model P4l471229
——{] 76— 120555-E F—pomu. 19XP4 471228 Te7y| 120556-F — 5 "1 is 19XP4
COMBINATION MODELS — VHF, UHF/VHF, VHF WITH WIRELESS REMOTE CONTROL
TV REMOTE AM/FM~ STEREO VHF | UHF
MODEL | CHASSIS |CHASSIS | AUDIO CHASSIS [CHANGER | STYLE | CRT | TUNER | TUNE
1668 [120549-C = L 471225 =
1669 | 120550—D - 120566~B 819167 Co:s:,’;s 23CP4| 471226 | 471227
1670 | 120551-C | 471235 471225 =

VHF TV RECEIVERS WITH WIRELESS REMOTE CONTROL

TV REMOTE VHF PRE-DISASSEMBLY INFORMATION (SERVICE HINTS)
MODEL | CHASSIS | CHASSIS STYLE CRT |TUNER 1. Removal of':he TV receiverlchuss;s isdnof nece'ssory
163 1 _E to service the remote control unit found in sets featur-
1232 20554 Table Model 19XP4 1471271 ing wireless remote control. This can be easily per-
formed by disengaging the plugs and connectors perti-
1638 | Console | nent to ’KQ remote control chassis, removing the re-
1642 Loboy C ) mote control chassisfrom the cabinet, ond then re-
1646 | 120551-C 471235 oboy Lonsole | ,1cpy 471225 connecting the appropriate plugs.
1450 2. On 19 inch sets featuring top-mounted controls (models
1672 to 1678), both sides of the chassis con be serv-
Console iced without removing it from the cabinet. To accom-
%662 pcnlish tth t:movhe |t‘|;e bufk covet', plos’it‘: front and the
674 Toble Model RT, which is held in ptace by four self-toppi s,
1678 120557-E ‘,Po:'cblee 119XP4 | 471228 Turn the lyok:a complle'ely around s‘; f?::’ it upt;:g ::;OW

back, re-insert the CRT from the REAR of the set
(anode cavity must foce UP), and re-connect the socket
ond cable assembly to the CRT anode cavity, using a
standard high-voitage extension.

3. When disassembling any model using more than a single
loudspeaker, always identify each of the individual

FUSE REPLACEMENT (23" SETS) ;ﬁeuket leads in some manner to insure againsf improper

asing of speakers duriig re-assembly (See also
Chassis 120549C, 550D ond 551C (all 23" models) utilize ‘‘Speaker Replacement and Phasing’’ on this page).
a new chemical-type fuse and fuse holder not found in pre-
vious Emerson sets, Thi; ;ype of fuse, whi:Lnluﬂot'dslmaxi- DISASSEMBLY OF 19 INCH MODELS 1626 to 1630
mum circuit protection while eliminating needless failures . .
caused by momentary surge currents, is equipped with a NOTE: s‘emv;:l c_’::'he. si:fe:y_gla's§ '":“"';:s OE!Y t'e;novc:l
keying arrangement which prevents insertion of similar type op-retaining trim strip at the cabinet front.
fuses of a different rating. When making replacements, use 1. Remove line cord plug from wall socket and back cover
only Emerson part number 808232 or Belfuse number 500-1. from rear of cabinet,

2. Remove all knobs from cabinet front,
SPEAKER REPLACEMENT AND PHASING 3. Loosen screws used to secure antenno terminal strip
and free strip from cabinet,

4. Unplug socket and cable assembly from base of CRT.
5. Remove yoke clamp from yoke.
6. Disconnect high-tension lead from anode cavity of

Proper speaker phasing must be mointained in all models
using more thon a single loudspeaker, and particularly in
combination models featuring steraop‘uonic sound repro-

duction,

To check speaker phasing in TV-only models in this series,
place a 3-volt bottery across the secondary winding of the
audio output transformer and note whether or not all cones
move in the same direction at the same time. |f they do,
speakers are properly phased; if not, reverse connections
to the speaker wﬁose cone moves in opposition to the re-
maining speakers in the system and re-check.

To check for proper phasing in combination models, first
set the ON-OFF switch on the AUDIO chassis to its OFF
position. This will place both specker systems in parallel
ond connect them to the TV chassis audio circuits,
Speaker phasing may now be checked in the same manner
as described above for ** TV-only’* models,

CAUTION: DO NOT OPERATE THE CHASSIS WITHOUT
SPEAKERS OF A SUITABLE DUMMY LOAD.

CRT and dischorge by shorting to chossis frame. Do
not short to any metal parts on cabinet.

7. Disengage cobre connector locoted between wireless
remote control chossis and tuner assembly (remote
sets only),

8. Remove two hex-head screws used to mount rear tuner
brocket to cabinet.

9. Remove all hex-heod screws used to mount speaker
and control panel to front of cabinet.

10. Remove two hex-head screws used to secuwre top
chassis-retaining brackets to c abinet.

11. Remove five hex-head chassis mounting screws from
underside of cabinet ond remove chassis through cabi-
net rear,

12. CRT may now be taken from cobinet by removing four
mounting nuts and washers located at.corners of CRT.

13. Re-assemble in reverse order,
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EMERSON Chassis 120530C, 120549C, 120550D, etc., Servicing Information

DISASSEMBLY OF 19 INCH MODELS 1672 to 1678

To
1.
2,
3.
4,

To

To

10,
11

12,
13,

14,
15.

Dis

To

1,
2,

.

4.

10.
11,

12,
13,

14,
15,
16.

remove plastic front:

Remove knobs from front control panel,

Remove 3 Phillips heod screws from bottom edge of
plastic front,

Pull bottom edge out stightly and remove entire front
by lifting snjuigh' up.

Disconnect leads from speaker, noting their positions
for proper re-connection during assembly,

Remove CRT, follow steps 1-4 above and:

Remove cabinet back.

Remove socket from base of CRT.

Remove yoke-retaining clamp.

Disconnect high-voltage lead and short to chassis,
Remove four hex-head screws (used to mount CRT to
cabinet) and remove CRT.

Remove Chassis, follow steps 1-8 above and:

Remove VHF indicator dial from tuner shaft.

Remove hex-head screw used to secure YHF tuner to
cabinet (located 2 inches above fine tuning shaft),
Remove two hex-head screws used to mount remote
control chassis to cabinet (remote sets only).
Remove UHF indicator dial from UHF tuner shaft and
remove mounting nut from threaded shaft bushing (UHF
sets only),

Remove hex-head screws used to secure chassis to
cabinet and remove by sliding out to rear,
Re-assembly in reverse order,

ASSEMBLY OF ALL 23 INCH MODELS
Remove CRT:

Remove line cord plug from wall outlet and back cover
from rear of cabinet.

Disconnect CRT socket from base of CRT,

Remove yoke clamp from yoke cover,

Disengage high-tension lead from anode cavity of CRT
and discharge by shorting to chassis frame. Do not
short to meta! cabinet parts.

Remove hex-head screws (used to secure lower edge of
CRT mosk) from underside of cobinet front. Pull lower
edge of mask out and down to free mask from cabinet.
Remove four screws from mounting lugs at corners of
CRT and remove CRT through front of cabinet,

Remove TV Chassis, follow steps 1-4 above, and:

Remove all knobs from TV control panel at front of
cabinet,

Loosen screws used to mount antenna terminal strip
and free strip from cabinet.

Remove four nuts used to mount control panel to
cabinet.

Remove two hex-head screws used to secure rear
tuner-mounting bracket to cabinet.

Remove four screws used to mount UHF tuner to
cabinet (UHF sets only),

Disconnect speaker leads at the speakers.

Disengage cable connector located between remote
control chassis and tuner assembly (remote sets only).
Remove two screws used to secure top chassis-mount-
ing brackets to cabinet,

Remove five chassis-mounting screws from underside
of cabinet and remove chassis by sliding out to rear.
Reassemble in reverse order.

DISASSEMBLY OF AM-FM-STEREO CH. 1205668

1.
2,
3.
4,

Remove line cord plug from wall outlet and back cover
from rear of cabinet.

Remove all knobs from AM-FM-Stereo chassis (inside
record changer compartment),

Disengage 3-prong AC connector from base of record
changer.,

Disconnect both the red and the blue shielded audio
cables from dual socket at base of changer,

NOTE: Red cable must go to top, blue cable to bottom of

5.
6.
7.
8.
9.

10.

12,

dual socket during re-assembly.

Remove pilot light socket assembly from lower corner
of cabinet front by sliding from bracket,

Disconnect FM antenna, loosen screws used to mount
antenna terminal strip and free strip from cabinet,
Disengage AM antenna leads from loop inside cabinet,
Unplug AC interlock cord from rear of chassis.

Unplug speoker circuit transfer leads from terminal
strip located at floor of cabinet,

Unplug speaker leads from both the left channel and
the right channel speaker systems.

Remove two hex-head screws used to secure top edges
of AM and FM dial backing-plates to cabinet,

Remove two palnuts used to secure lower edge of
chassis-mounting board and remove chassis from
cabinet, o

UHF-VHF TUNER ASSEMBLIES
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EMERSON Schematic Diagram Chassis 120530C, 120549C, 120550D, 120551C, etc.
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EMERSON Alignment Information Chassis 120530C, 120549C, 120550D, etc.

GENERAL ALIGNMENT NOTES:

A. Set tuner to highest unused channel and allow both
chassis and equipment to warm up for ten minutes or
more.

B. Connect-3 volts bias through a 10K resistor to the
AGC test point (junction of C-12, C-14 oand R-11).

C. Maintain signal generator output no higher than neces-
sary to produce a reading not to exceed two volts on
VTVM and use insulated alignment tools for adjusting.

D. Video |F alignment requires the use of a shim for sig-
nal injection, This can be easily constructed by past-
ing a thin piece of metal foil, (approx. }2 x 2'') on a
slightly larger piece of heavy poper. Insert this shim
between the tuner mixer tube and its shield in such a
manner that the foil side faces the tube.

VIDEO IF ALIGNMENT

1. Connect high side of signal generator fo metal foil on
shim, low side to chassis through a.001 mfd. capacitor.

2. Place a VTVM (-5 volt range) at video detector test
pﬂim (iunction of L-7A and L-7B), common lead to
chassis.

3. Pedk the following for MAXIMUM response at the fre-
quencies specified:
T-5 ot 44.25 MC, T-4 at 45.3 MC, T-3 at 42.6 MC
4. Tune the following for MINIMUM response, increasing
signal generator output as necessary:
L-4 ot 41.25 MC, L-1 at 47.25 MC, L-3 ot 45.0 MC
5. Pedk T-9 on tuner for MAXIMUM out put at 45.0 MC.

6. Set generator at 43.1 MC and re-tune L-3 for MAXIMUM
output.

To observe the IF response curve, connect an oscillo-
scope, thru a 10,000 ohm
isolation resistor, in place
of the VTVM, Inject a

sweep signal (40 to 50 MC)
along with a loosely coupled
marker generotor at the mixer
tube in the manner described
above. Adjust the output of
the sweep generator to pro-
duce about 2 voltspeak to
pedk curve on the oscilo-
scope and reduce the marker
signal so as not to upset the
response curve. The 45.75
MC marker should appear be-
tween 55% and 65% down
with respect to the peak.

SOUND 1F ALIGNMENT

1. Using a strong T.V. transmitted signal, adjust T-6,
sound take-off transformer, bottom, and T-1, sound
interstage transformer, top ond bottom, for the loudest
sound.

2. Adjust L-2, quadrature coil, for clearest and loudest
sound. |f two peaks are encountered, use theposition
where the slug is closer to the circuit board,

3. With the antenna loosely coupled to the set, (simu-
lating a weak signal) repeat step No. 1, tuning for
maximum volume and minimum distortion.

4. 1fa VTVM is available, measure the voltage across
R-6, 560K resistor. Voltages should be between -3 and
<10 volts and not vary by more than 3 volts between a
strong and weadk signal.

5. Check sound on all channels and repeat entire proced-
ure if necessary.

4.5 MC VIDEO TRAP ALIGNMENT

1. Tune in alocal station and adjust the fine-tuning con-
trol until a 4.5 MC beat is visible in the picture.

2  Adjust T-6 (top) for minimum 4,5 MC beat on screen.

HORIZONTAL OSCILLATOR ALIGNMENT

The horizontal oscill ator can be aligned without removing
the chassis from the cabinet. To accomplish this, tune the
receiver to a known ‘“good’’ channel, set the LOCAL-
DISTANCE control (R-38) fully counterclockwise (local

position), and proceed as follows:

_ APPROX __|
3.4MC

47.25MC
ADJACENT
SOUND

FIG. 1 — OVERALL I.F.
RESPONSE CURVE

PROCEDURE:

1. Disable sync by shorting test poin'@'o chassis.

2. Place a jumper across horizontal stabilizer coil
L-10.

3. Set horizontal hold control to center of range.

4. Adjust frequency range trimmer CT-1 for momentary
lock-in (picture will sway from side to side due to
absence of sync).

5. Remove jumper from L-10.

6. Adjust L-10 for momentary lock-in (picture will
- sway from side to side due to absence of sync).

7. Remove short from test poinf@.

The picture should now remain in sync when chonging

channels. Failure to do so indicates a defect in the hori«

zontal ostillator, phase comparator or sync circuits.

ADJUSTMENT OF LOGCAL-DISTANCE CONTROL (R-38)

Before adjusting, make sure the Horizontal Oscillator has
been properly adjusted (see above).

Sets are shipped out from the factory with this control set
to its **distant’’ position (maximum clockwise). This posi-
tion provides best signal-to-noise ratio (minimum snow)
and should not be changed unless overload (streaking in
picture, poor sync stability, high distorted contrast, etc.)
is noted on the stronger channels. If overload exists, set
contrast control to max. clockwise and adjust "'Local-
Distance'’ control in a counter-clockwise direction to a
point just under an overload condition,

HORIZONTAL SIZE ADJUSTMENT (R-80)

The chassis described in this service note have been
designed to provide proper horizontal sweep under the
normal variations usually encountered in line voltages.
Should unusually low line voltage be encountered, it
may be necessary to short out R-80 (3300 ohm, 1 watt)
to provide sufficient sweep. Abnormally high line volt-
ages may require the removal of the short across R-80
to prevent over-sweeping of the picture.

The above mentioned jumper can be placed across (or
removed from) R-80 without removing the chassis from
the cabinet, since it is mounted on a terminal strip just
to the right of the horizontal output tube.

HORIZONTAL DRIVE ADJUSTMENT (R-79)

The horizontal drive control, located just below the
horizontal output tube, should normally be in its most
counterclock wise position (minimum resistance in
circuit). |f overdrive bars (indicated by white vertical
lines in the raster) appear at this setting, slowly advance
R-79 in a clockwise direction until the lines just
disappear.

VERTICAL SIZE (R-63) AND

LINEARITY (R-59) ADJUSTMENTS

Vertical size and linearity may be adjusted by insert-
ing a fiber alignment tool into the hollow shafts of the
brightness and vertical hold controls, respectively.
Insert alignment tool into the hollow brightness con-
trol shaft to adjust vertical size, and into the hol-

low vertical hold control shaft to adjust vertical
linearity.

FOCUS ADJUSTMENT

Any one of four different voltages (available at the
quadruple terminal strip mounted directly below the 6CG7
Wbez may be utilized as a focus potential. Remove the
insul ated clip-lead connector (attached to one of the
terminals on this strip) and altemately try connecting it
to each possible terminal, leoving it connected to the
one which gives the best overall focus.

CRT REPLACEMENT INFORMATION (23'" SETS)

All 23’ sets in this series utilize the new square-cornered
CRT with bonded safety faceplate, which serves to pro-
tect the tube as well as eliminating the **dust trap’’ com-
monly present behind the safety glass of sets using a con-
ventional type of picture tube. Therefore, when replacing
the CRT, replace only with' the same type and number as
originally supplied. DO NOT ATTEMPT TO SUBSTITUTE
ANY OTHER TYPE OF CRT.
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CIRCUIT BOARD, TOP VIEW

CONDITIONS FOR CHASSIS READINGS

VOLTAGES AND WAVESHAPES were token under actud

Where readings are affected by control settings, both maxi-

operating conditions (normal picture and sound). AGC volt
age developed at junction of C-12, C-14 and R-11 was minus

six volts. Voltage and waveshape readings ob

tained may

vary 20% in value due to component tolerances and strength

of input signal 1o chassis under test.

RESISTANCE READINGS were taken with no power applied.

mum and minimum values are given. All resistance readings
may vary 0% due to normal component tolerances.

ALL MEASUREMENTS were taken between points indicated
ond chassis (unless otherwise noted), with line voltage main-
tained at 115 volts AC. A VTVM was used for all voltage
and resistance measurements and a low capacity probe was
used for all waveshapes shown.

RESISTANCE READINGS

SYM| TUBE TYPE| Pin 1 Pin2 [Pin3 [ Ping | Pin5 | Pin6 | Pin7 | Pin8 | Pin9
v- 1| 6AU6 1.5 0 0 | *50K | * 50K 220 - -
V- 2| 6DT6 5 390 0 B * 300K | *50K | 560K = =
V- 3| 6CUS *50K | 1.2Mm . 0 N.C. | *s0k | *s50K = =
V- 4 6BZ6 68K 56 0 .1 * 55K | * 55K 0 = =
V- 5| 6BZ6 69K 47 . 0 *50K | *52K 0 = -
V- 6| 6AS8 * 48K 0 180 A 0 45K 0 0 * 44K
v- 7| 6AW8 o [ | Sl A pow300 | 45k | 48K | 3
2M 8.4 M
* 100K to
V- 8] CRT . 22K 35M [0 3.5M| - = . 0 =
v- 9| 6BUS *S0K | *50K | 270K A 0 *46K | 250K | *70K M
V-10 6CG7 *82K | 100K 1.2K 0 . * 50K M 1.2K 0
v-11| 6DQ6 T.P. 0 N.C. | *44K 680 K T.P. .1 0% 30 =
V-12| 163GT ] N _F [ N ] T E -
D A4
v-13 epe4] "€ N.C. 3.5M N.C. | *4X N.C. A 0 =
V-14|  6EMS *40K T.P. N.C. R 0 12.3M-2.8M 270 N.C. * 44K
v-18| 5U4-GB N.C. | *®K N.C. 20 N.C 20 N.C. | * 4K =

NOTES: All resistance readings given are in ohms, *°K*’ is Kilohms, *’M’* is Megohms.

* |ndicates varying resistonce: allow 30 seconds for meter to settle.

N.C. Denotes no connection at terminal indicoted.
T.P. Denotes connection used as terminal post.
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EMERSON Chassis 120566B used in 120549C, -550C, -551C, Continued
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FM TUNER 471161A - TOP
CONNECTIONS FOR LIGHT SERVICING

FM OSCILLATOR TRACKING

When replacing the FM oscillator tube, select the tube
which provides most accurate oscillator tracking with AFC
switch in *‘off’’ position.

AM TUNING r-| ﬂ H ﬂ FM TUNING

CT A
“ R nen
1400KC
(ronum=y cr-e 12AXT o cens
O TRGER
T PP SI
EBEG @ AU0K0 AMR 0 B TPUT
CONVERTER] {RIGHT CHANNEL)
6BAG FILTER
LE AMR Prr
T-4 ac pe T-4
4 55KC (NT {
a (ToP 8 8OT) aﬁiﬂ .
- N
vy 10 OUTPUT TRANSFORMERS
AM SECTION STEREO/MONAURAL AMP SECTION FM SECTION

TUBE AND AL IGNMENT POINT
LOCATIONS, CHASSIS 120566-8.

REMOYAL OF FM TUNER FOR SERVICE OR REPLACE.
MENT

1. Remove dial back plate assembly.

2, Remove FM dial pointer and FM dial string.

3. Unsolder all leads and components from top of tuner
(including CR-1 and CR-2).

4, Remove V-7 and V-8 (1st and 2nd FM IF amplifiers)
from their respective sockets.

5. Remove C-50 (10,000 mmf) and C-24 (2,200 mmf) from
circuit board at left front of tuner.

6. Unsolder ground strap from left front side of tuner (as
viewed from tuning shaft).

7. Loosen mounting nut behind FM dial pulley by turning
coumer-clqckwis?, using a 4"’ open-end wrench.

8, Slide front of tuner toward left until it clears notch in
tuner mounting bracket and carefully remove tuner from
chassis,

9. To replace FM tuner, reverse above procedure,
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GENERAL @B ELECTRIC

"LW'" Series used in Models M202, M203, M204, M205

HORIZONTAL HOLD -

1. Remove the cabinet back as described below.

2. Tune the receiver to a weak signal and adjust
the controls for normal operation.

3. Short Test Point VI to the
Jumper wire.

4. Connect a 1000 ohm resistor from Test Point
VIII to Test Point IX (in parallel with L251.)

5. Adjust HORIZONTAL HOLD potentiometer, R257,
until picture just "floats' back and forth acrcss
the screen. Leave R257 set in this position.

6. Remove the 1000 ohm resistor from Test Point
VIII and Test Point IX. Adjust L251 (stabilizer
coil) so that the pilcture again just '"floats"
across the screen, turning the core toward the
printed board. Leave L251 set in this position.

7. Remove the chassis jumper from Test Point VL
Repeat adjustments if the picture does not '"lock".

chassis with a

PICTURE TUBE ADJUSTMENTS

YOKE POSITION - The yoke is secured to the neck of
the pilcture tube by a "U" shaped clamp and spring,
Figure 1. To adjust the yoke for picture tilt,
loosen the clamp by squeezing points C and D with
long nose pliers until the eye of the spring

MAKE YOKE ADJUSTMENT
WITH SPRING IN THIS
POSITION
0
AFTER ADJUSTMENT
MOVE SPRING TO €X

THIS POSITION TO,
SECURE YOKE

FIG. 1. YOKE CLAMP

slides over the bend in the clamp. The yoke can
now be adjusted for correct picture tilt. To se-
cure the yoke, the pliers are wused in the same
manner between points A and B until the spring eye
slides over the bend to its clamping position.
PICTURE CENTERING -The picture centering device
is located on the rear of the yoke assembly. The
centering device consists of two rings each of
which may be rotated separately. Each ring has
two tabs with punched holes. The holes are pro-
vided so that an insulated alignment tool may be
inserted in them to provide an easy means of rota-
ting the rings. Rotate the rings so that the tabs
move towards or away from each other to center the
plcture on the face of the tube.
FOCUS -The proper focus potential for the tube was
chosen at the time the set was manufactured. If
it becomes necessary to install a new picture tube
or change the focus potential, any one of three
potentials may be chosen for best focus. Connec-
tion points for these focus potentials are located
on the sweep (small) printed board. The orange
lead from R179 on the picture tube socket may be
connected for best focus as follows:

1. To the grounded wirewrap terminal at the rear
edge of the sweep board behind V12.

2. To the B+l wirewrap terminal nearest C210 on
the front edge of the sweep board.

3. To the B+ boost wirewrap terminal just ahead
of the spark gap on the front edge of the board.

REMOVAL OF CABINET BACK

operations of the "LW' receivers
cabinet back

Most servicing
may be accomplished with only the

removed. To remove the back, first disconnect any
external connections from the antenna terminal
board and then remove the eight screws (two under

neath the chassis) which secure the cabinet back.
Pull off the cabinet back. The power line connec-
tions at the interlock will be removed as the back
is pulled away from the chassis.
REMOVAL OF FRONT ASSEMBLY

For those few servicing operations which mquire
it (such as replacement of the picture tube, the
vertical output transformer or the audio output
transformer) the cabinet front assembly may be
removed from the chassis as follows:

After removing the cabinet back as described
above, discharge the picture tube anode to chassis.

Then remove the picture tube anode lead by
squeezing the anode c¢lip and withdrawing it from
the tube.. Remove the picture tube socket.

Loosen the yoke clamp as previously described.
Slide the yoke back off the neck of the picture
tube, turning it slightly clockwise as it comes

off to make sure it clears the projecting wirewrap
terminals on the nearby sweep board.

Lay the set face down on a soft cloth to protect
the cabinet face and remove the screws at the cor-
ners which secure the chassis to the molded cabi-
net front. Then carefully 1ift the chassis away
from the front assembly.

Removal of Front Assembly: For normal servicing,
the complete electrical disassembly described in
this section need not be carried out. Instead,the
front assembly may be dismounted and lifted care-
fully from the chassis. Then, with the channel-
selector end resting against the chassis edge, the
other end may be swung away from the chassisto
provide access to the high-voltage terminals and
other components.

PICTURE TUBE REMOVAL AND REPLACEMENT

Remove the front assembly from the chassis as
described above to gain access to the picture tube
Then loosen the two screws securing the tube sling
at the top and bottom of the tube and disengage
the sling from the retaining hooks at each corner
of the front assembly. Carefully 1lift the tube
from the assembly.

When replacing the picture tube, take care to
position the tube so that it aligns properly, with
the anode button to the right when viewed from the
chassis side.

REASSEMBLY NOTE —————
In reassembly,reverse the disassembly procedure.

Caution should be taken in reassembling the cabi-
Inet back to assure that the "fingers'" on the lead-
ing edge are aligned with the grooves in the front
section. The edge should be pressed in slightly
during reassembly to make sure that these fingers
lock into place.
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GENERAL ELECTRIC "LW" Series, Alignment Information, Continued

FIG. 2 I-F INJECTION NETWORK
COAX CABLE BRASS OR COPPER
SHIELD BRAID

TUBING \

WITH END BENT TO FORM HOOK

I-F INJECTION (CONNECTS THROUGH HOLE IN
ASSEMBLY PLUGS TUNER TO LEAD OF RIO3)

IN HERE

FIG. 3 INJECTION ADAPTER, 13-POSITION TUNER

PHONO PLUG

—~
SOLDER

FIG. &4

VIDEO I-F SYSTEM

INTRODUCTION :

The video I-F system must be in alignment in
order to align most other sections of the receiver;
therefore, 1t is treated first. A list of the
frequencies of the tuned coils is given and may be
used for pre-peaking these coils, but over-all
sweep alignment is necessary to correctly align
the I-F system.

AM PRE-PEAKING FREQUENCIES

LISO o Min. at 47.25 MC
L13S i e Max. at 45.75 MC
0 3 Max. at 42.50 MC
T15] o e e Max. at 43.00 MC
T152 i e, Max. at 45,20 MC
L153, LIS&4 .., Max. at 44.15 MC

GENERAL NOTES:

1. Allow receiver and alignment equipment at
least 20 minutes of warm-up time before proceed-
ing.

2. Turn the volume control to minimum position
and the contrast control fully clockwise. Set the
channel selector to Channel 9 or some other high
band channel where oscillator influence 1s not
noted as the fine tuning control is turned. Use a
stripless channel 1if{ set has a 13-position tumer.

3. Short the antenna terminals together.

4. Connect oscilloscope to Test Point III thru
22,000 ohm resistor not more than 2.5 inches away
from Test Point II.

5. Cennect -3.5 volts bias between Test Point II
and the chassis with the negative side of the bias
voltage on Test Point II.

6. Inject signals from a properly terminated AM
signal generator or sweep generator through the
network in Figure 2 to the I-F injection jack*,

Align the receiver to produce the response curve
in Figure 5. See "Remarks."”

3
_MJ RI F—I){I“MC|(TUBUL@R3H] —
WRAP ASSEMBLY WITH TAPE—™ SOLD'ER)Z

I-F INJECTION NETWORK PLUG CONSTRUCTION

41.25M 47.25MC
2-5% (TRAP)
42.5MC 45.75MC

50% 5% 50% +5%

45.0MC~100 %
— 105 % MIN.

- = —I|5:/o NOM.
44 15MC  125% MAX.
FIG. 5 I-F RESPONSE CURVE
*NOTE: On the 13-position (VHF - UHF) tuner,
WIr86X103, the IF injection point is not connected

to a jack, but is accessible through a hole in the
top of the tuner chassis at the base of the 6CG8A
tube (V2). On either of the 12-position VHF
tuners, WI86X104 and WI86X106, a jack is provided.

The plug-in assembly illustrated in Figure 4
can be plugged directly into the injection jack
on a 12-position tuner, but must be connected to
the 13-position tuner through an adapter of the
type shown in Fig. 3. In this case, the insulated
wire connected to the inner contact of the phono-
jack adapter 1s inserted carefully through the
hole in the tuner case and hooked securely around
the lead of resistor R103 which passes directly
beneath the hole. The ground lead from the adap-
ter jack is clipped to a convenient chassis point
nearby and the injection assembly plugged into the
adapter to complete the coupling.

Proceed as follows:
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GENERAL ELECTRIC "LW'" Series, Alignment Information, Continued

VIDEO I-F ALIGNMENT CHART

SIGNAL
STEP FREQUENCY ADJUST REMARKS
1. 47.25 MC AM Adjust L150 for minimum Use maximum scope sensitivity and
scope deflection smallest possible signal for the
47.25 MC AM adjustments.
2. 44.15 MC AM Adjust first L154, then Do not retouch these adjustments.
L153 for maximum scope
deflection
3. 38-48 MC sweep generator, with L135 (converter plate) for Do not retouch this adjustment,
scope calibrated 3 volts peak to maximum deflection of the
peak for 2 inch deflection; mark- 45.75 MC marker.
ers at 41.25, 42,5, 44.15, 45 &
45.75 MC
L151 (lst I-F grid) for max- Symmetry of the nose in important.
4 SAME imum deflection of the 42.5 No portion of the nose should be
MC marker and proper nose out of symmetry of more than 3%.
shaping
T152 (2nd I-F Plate) to place
5 SAME 45.75 MC marker properly on
the curve
T151 (lst I-F Plate) to place | Repeat 5, 6, and 7 if necessary.
6. SAME 42.5 MC marker properly on
the curve,
7 SAME L151 if necessary to shape
the nose
4.5 MC TRAP ALIGNMENT 3. Apply a 4.5 MC AM signal through a 1000 uuf.

capacitor to Test Point III.

1. Connect a -7.5 bias to Test Point II, with tne
positive bias lead grounded to chassis.

2. Short Test Points X and XI together temporar-

T301 for maximum meter deflection. Two po-
sitions of each core will give a maximum indi-

cation. The correct one for each core will be
ily. that mnearest the respective end of the coil
3. Turn contrast control to maximum, volume to form.
minimum. . 4. Adjust the bottom core of T154 and both
4. Connect the detector network shown in Figure 6 cores of T30l for maximum meter deflection.
to Test Point IV and feed its output to an AC Two positions of each core will give a maxi-

VIVM.

5. Apply a 4.5 MC AM signal tnrough a 1000 uuf.
capacitor at Test Point III.

6. Adjust the top core of T154 for minimum read- 5
ing on the VIVM. Two core positions will give :
an apparent minimum indication, the correct
one 1is reached while turning the core toward
the top end of the coil form.

NOTE: Retouching of the trap adjustment may be ne

mum indication. The correct
the one nearer that end of
which the core is located.
Switch to a strong 4.5 MC FM signal on Test
Point III and remove the short between Test
Point X and Test Point XI.
6. Turn the core of L301 to the end of the coil
form away from the printed board, and then

position will be
the coil form in

carefully

tune inward for the SECOND peak in-

cessary after alignment of the audio takeoff.

To TEST
Pom74——4
v

a7 uuf

2000 TO VTVM
Iyt

dicating maximum undistorted output. (This
position may be checked by connecting a scope
probe to the ungrouaded end of the volume con-
trol and tuning for maximum undistorted sine
wave on the scope.)

(B) With On-The-Air Signals
TO CHASSIS
e hd v v ~2) 1. Tune in weak television signal and set the vol-
FIG. 6 DETECTOR NETWORK ume control to minimum.
2. Connect a DC VIVM to Test Point XII with the
AUDIO ALIGNMENT negative lead to chassis.
G N 3. Adjust the bottom core of Tl54 and both cores
(A) With Calibrated Test of T301 for maximum as in Step 4 above. Ob-
serve previously outlined peaking procedures
1. Repeat steps 1, 2, and 3 of 4.5 MC trap align- in tuning.
ment procedure. 4. Switch to a strong television signal and ad-
2. Connect DC VIVM (250V range) to Test Point XII just 1301 for maximum as outlined in Step 6
with the negative lead grounded to chassis. above.
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GENERAL ELECTRIC "LW" Series, Service Information, Continued
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Assembled to the replacement yoke flange are two pincushion correction magnets in easily removable
plastic holders. Their use will provide several degrees of correction:
where maximm correction is required - mount magnets on front side of flange.
... where no correction is needed - remove and discard magnets and holders.
. where moderate correction is required - mount magnets on rear side of flange.
The degree of correction required can be readily determined by viewing the top and bottom of the raster
with the vertical size reduced inside the mask opening.
It 1is important that the magnets be mounted with correct polarity as indicated by the red paint at one
end. Observe as shown in Fig.
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GENERAL ELECTRIC "LW" Series, Schematic Diagram, Continued
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "LW'" Series, Continued

Sweep Board Information
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

GENERAL ELECTRIC "LW'" Series, Service Information, Continued

CLEANING THE CURVED PLASTIC SAFETY WINDOW AND PIC-
TURE TUBE FACE

Remove the chassis and picture tube asgsembly as
previously described. The inside of the safety
window and the picture tube face may now be clean-
ed. A solution of pure soap and water and a soft
cloth may be used for cleaning these.

HANDLE AND ESCUTCHEON REMOVAL

To remove the carrying handle from the "LW"
chassis, first remove the cabinet back and unscrew
the mounting screws (nuts in the case of the strap
type handle used in some models) from underneath
the chassis top.

To remove the escutcheon, first take off the
panel control knobs and the handle or strap. Then
loosen the two screws holding the chassis to the
top of the front assembly and the three screws
which hold the escutcheon in place along the front
edge of the chassis. Finally, push the escutcheon
toward the rear until the three slots along its
rear edge disengage from the chassis.

TUNER AND TUNER BRACKET REMOVAL

The tuner may be dismantled from its mounting
bracket by unsoldering leads going to other com-
ponents and removing the four mounting screws
which hold it to the bracket.

DISASSEMBLY OF CONTROLS

All of the "LW" chassis principal and secondary
controls are accessible for service and removal
once the cabinet back has been removed from the
chassis, Those mounted on the top may be removed
without dismantling the escutcheon simply by pull-~
ing off the control knobs and unscrewing the
mounting nuts through the slots provided at the
top of the chassis. The potentiometers mounted on
the auxiliary platform, near the antenna terminal
board, may be dismantled by straightening the
twist tabs which hold them in place.

#4 FRONT

Disassembly of Controls: The vertical hold
potentiometer and the dual contrast-brightness
potentiometers in late-production models are held
in place by twist tabs instead of nuts. These
tabs may be straightened or twisted completely off
to permit removal of the defective component.

CIRCUIT BOARD SERVICING

Both of the etched circuit boards in the "LW"
chassis are so mounted that  they may be serviced
from the rear of the set once the cabinet back has
been removed. The conductor side of the sweep
board can be 1lifted into position for servicing
after the three screws holding the board to the
top of the high-voltage assembly are taken out.
The IF board may be swiveled into position for
servicing by removing three screws at the side and
two at the bottom of the chassis and allowing the
mounting frame to pivot on the remaining screw,
which is the one nearest the rear edge at the bot-
tom of the chassis.

Eleven screws hold the IF board to the metal
frame. These must be removed only if replacement
of the board itself is necessary.

The IF shield mounts on four clips attached to
the board. It may be removed after the single
screw holding it to the bottom of the board mount-
ing frame is loosened.

HIGH VOLTAGE ASSEMBLY SERVICING
The metal box encasing the high-voltage recti-

fier and transformer is held to the chassis bottom
by four screws, and may be tilted for better ser-

vice accessibility after these screws and the
wires soldered to the transformer have been re-
moved. To change rectifier tubes, it is only nec-

cessary to loosen one screw at the rear of the
assembly and drop the hinged '"door' at the left
rear of the HV box. To replace the transformer,
the rectifier socket or either of the two resis-
tors (R267 & R268) beneath the socket, it will be
necessary to remove the entire rear panel of the
HV box as well as the screws holding the box to
the chassis.,
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GENERAL @3 ELECTRIC

U5 CHASSIS LINE

ELECTRICAL ADJUSTMENTS

HEIGHT AND VERTICAL LINEARITY

The vertical framing controls, R305 and R310, should be
adjusted simultaneously to give proper vertical size con-
sistent with good vertical linearity. Final adjustment should
be made to allow the picture to extend approximately 1/8 inch
beyond the top and bottom edges of the mask.

WIDTH CONTROL

The width switch $351, located at the right side of the
cabinet back, has 3 positions. Select the position that com-
pletely fills the screen without having the picture extend
much greater than 1/4 inch beyond the mask.

HORIZONTAL AFC ADJUSTMENT

1. Remove the cabinet back,

2. Tune the receiver to a weak signal and adjust the con-
trols for normal operation.

3. Short Test Point IX to the chassis with a jumper wire.

4. Connect a 1000 ohm resistor from Test Point X to Test
Point XI (in parallel with L350).

5. Adjust the horizontal hold potentiometer R357 until the
picture just “Floats” back and forth across the screen. Leave
R357 in this position.

6. Remove the 1000 ohm resistor from Test Point X and
Test Point XI. Adjust L350 stabilizer coil so that the picture
again just “Floats” across the screen. Leave L350 set in this
postion.

7. Remove the jumper from Test Point IX and the chassis.

AGC CONTROL

Two methods which can be used to adjust the AGC control,
R254, are described below. The first is the most accurate.
However 1t may be necessary to use the second method when
adjustments are made outside the service shop.

METHOD 1—

1. Tune in a TV signal, preferable a test pattern or signal
that is monitored to insure that the percentage of sync does not
exceed 25%.

2. Connect a scope to TPVIII (Clipper Plate).

3. Set the scope to sync at the vertical sync rate so that
one vertical sync pulse and the horizontal pulses for one frame
can be observed.

4. Tune the channel for maximum gain (into smear). Adjust
the AGC control counterclockwise until the front of the
vertical sync pulse drops into a hole; then clockwise until the
horizontal pulses appear to decrease at the bottom of the scope
display. Set the control approximately at the midpoint between
the limits.

METHOD 2—

Tune in the strongest TV station signal in the area for
maximum gain. Adjust the AGC control clockwise until an
overload condition exists which will appear as tearing of the
picture. Turn the control counterclockwise until the overload
condition disappears and then slightly beyond this point is
the proper setting of the control.

ION TRAP. The straight gun picture tubes used do not normally
require an ion trap. However, a low gauss ton trap is used on a
few tubes in order to optimize focus. Power should not be ap-
plied to the receiver for extended periods of time without
proper adjustment of the ion trap. Rotate and slide the ion trap
on the neck of the picture tube to obtain maximum picture
brightness without neck shadow and consistent with good focus.
Brightness should be kept moderate during the ion trap ad-
justment.

US CHASSIS

COVERS

MODELS
WITH OR WITHOUT UHF

M870VWD
M871VWD
R870VML
R870VWD

PICTURE TUBE ADJUSTMENTS

YOKE POSITION

The yoke is secured to the neck of the picture tube by a “U”
shaped clamp and spring, Figure 3. To adjust the yoke for
picture tilt, loosen the clamp by squeezing points C and D
with long nose pliers until the eye of the spring slides over the
bend in the clamp. The yoke can now be adjusted for correct
picture tilt. To secure the yoke, the pliers are used in the
same manner between points A and B until the spring eye
slides over the bend to its clamping position.

PICTURE CENTERING

The picture centering device is located on the rear of the
yoke assembly. The centering device consists of two rings
each of which may be rotated separately. Each ring has two
tabs with punched holes. The holes are provided so that an
insulated alignment tool may be inserted in them to provide
an easy means of rotating the rings. Rotate the rings so that
the tabs move towards or away from each other to center
the picture on the face of the tube.

MAGNET-WT50X |

8 RETAINER WT2XI61

YOKE ASSEMBLY

WT76x31
CENTERING \
Wil G T g RINGS
POSITION WT42X35

YOKE CLAMP
8& CUSHION
Fig. 3. Yoke clamp WT5X27

C364
WT26X64
Fig. 4. Picture tube neck components

FOCUS

The proper focus potential for the tube was chosen af the
time the set was manufactured. If it becomes necessary to in-
stall a new picture tube or change the focus potential, any
one of four potentials may be chosen for best focus.

The four connection points for focus potential are located
on the horizontally mounted printed board behind the rear
adjustment controls. The lead from R216 mounted on the
picture tube socket may be connected to one of the following
points to obtain best focus.

1. Ground potential—wire wrap terminal at the front
of V9 as viewed from the rear of the chassis. This point also
connects to pin 8 of the picture tube.

2. B+ 135V—wire wrap terminal to the left of the vertical
height control R305, as viewed from the rear of the chassis.

3. B+ 280V—wire wrap terminal to the left of the vertical
linearity control R310, as viewed from the rear of the chassis.

4. B+ Boost—wire wrap terminal at the spark gap to the
rear and right side of the vertical height control R305, viewed
from the rear of the chassis.

(Continued on pages 54 through 60)
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GENERAL ELECTRIC U5 Chassis, Service Information, Continued

TO REMOVE THE CHASSIS FROM THE CABINET

Remove the knobs from the shafts on the front of the
cabinet. Disconnect any antennas from the antenna terminal
board. Remove the cabinet back by taking out the screws
securing the back to the cabinet, the interlock bracket, and the
antenna terminal board support bracket. Disconnect the
speaker plug and remote control cable plug (where used).
Connect one end of an insulated wire to the chassis and touch
the other end to the anode button of the picture tube to
discharge the tube. Remove the anode lead from the picture
tube by squeezing the anode clip and withdrawing it from
the tube. Remove the picture tube socket, the yoke clamp
and the deflection yoke assembly. Remove three screws
holding the tuner and bracket assembly to the front of the
cabinet. Hook the tuner bracket to the chassis, Remove
four chassis retaining screws from the bottom of the cabinet.
Remove the chassis from the cabinet.

REMOVAL AND REPLACEMENT
OF THE PICTURE TUBE

The chassis must be removed from the cabinet as described
above before the picture tube can be removed.

After removing the chassis, remove four screws which go
through the bottom of the cabinet into the tube strap brackets.
Remove the top left hand nut holding the tube bracket to
the top front of the cabinet. Hold the neck of the tube in the

WEDGE GLASS |
BEHIND CHANNEL :

SAFETY GLASS

PULLER
(GE ETR1592)

Roworn ==
/___, =
GLASS CHANNEL ﬂé

CHANNEL
(80T TOM) RETAINING
SCREW

Fig. 21. Replacement of safety window

left hand and remove the top right hand nut. Carefully remove
the tube from the cabinet.

To replace the picture tube, lay the tube face down on a
clean cloth so that the tube face does not become scratched.
Loosen the nuts on the spade bolts at each side of the tube
strap. Remove the tube strap from the tube. Place the strap on
the new tube so that when facing the back of the tube the
anode button is to the right with the tube strap ears at the
top. Tighten the nuts on the spade bolts with equal torque
to secure the strap to the tube. Replace the tube assembly
in the cabinet and observe if the tube aligns properly with the
mask. If it does not align properly, remove the tube from the
cabinet and reposition the strap as necessary to effect proper
alignment of the picture tube with the miask..

PINCUSHION MAGNETS ON REPLACEMENT YOKES

Two pincushion correction magnets, in easily removable
plastic holders, are assembled to the top and bottom of the
flange on a replacement deflection yoke.

The magnets will correct pin cushion effects (bowing of the
scanning lines) at the top and bottom of the raster. This effect
may be seen by reducing the vertical size sufficiently with
R305 so that the top and bottom of the raster may be seen.

The magnets may be postioned to provide several degrees
of pin cushion correction as follows:

1. Where maximum correction is needed—mount the mag-
nets on the front of the yoke flange (nearest the pic-
ture tube). R

2. Where moderate correction is needed—mount the mag-
nets on the rear of the yoke flange.

3. Where no correction is needed—remove the magnets
and holders.

4. Any of the above may be used in combination—one on
the top rear, one on the bottom front, etc.

It is important that the magnets be mounted with correct

polarity as indicated by the red paint code at the end of each
magnet. Observe the polarity shown in Figure 22.

| POLARITY PAINT CODE ON MAGNETS |

——u n:uu
REAR VIEW FRONT VIEW SIDE VIEW
Fig. 22. Pincushion magnet polarity

VIDEO I-F ALIGNMENT

The alignment of the video I-F system involves the proper
adjustment of three traps and the tuned pass band circuits.
These adjustments are all accomplished by core positioning
with a hexagon core alignment tool. All adjustment points are
accessible from the rear of the receiver without removing the
chassis from the cabinet. Fig. 45 indicates the position of the
alignment points. Figs. 41 and 42 indicate the correct test
point locations.

PROCEDURE:

1. Turn the volume control fully counterclockwise and the
contrast control fully clockwise. Set the channel selector to
channel 11 or some other high band channel where oscillator
influence is not noted as the fine tuning control is turned. Turn
the fine tuning control fully counterclockwise.

2. Adjust the AGC control, R254, to mid-range.

3. Connect the oscilloscope to Test Point IV through a
22,000 ohm resistor. The resistor should not be more than 2.5
inches away from Test Point IV.

4. Connect a bias voltage between Test Point VII and the
chassis with the positive side of the bias voltage on Test Point
VIIL

5. Inject signal from a properly terminated AM signal gen-

erator or sweep generator through the network in Figure §
to the I-F injection jack.

The I-F injection jack is not a phono type receptacle. The
connection is made by the end of the phono plug touching the
contact inside the injection jack. The outside shell of the plug
grips the injection jack firmly. Press the plug firmly into
place without excess pressure. See Figure 5 for plug con-
struction.

6. Align the receiver to produce the response curve shown in
Figure 11.

NOTES:

1. Always allow the equipment and the receiver under test
to warm up at least 20 minutes before adjustments are made.

2. Always have a speaker or dummy load connected to the
audio output transformer secondary.

3. Where difficulty is encountered in obtaining correct
alignment, the individual pre-peaking of each tuned circuit
may be made to bring the tuning close to frequency but over-
all swept alignment should be completed for correct response.
See pre-peaking chart and procedure.

4. After completion of I-F alignment, reset the AGC control
according to information outlined..
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COAX CABLE
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GENERAL ELECTRIC U5 Chassis, Alignment Information, Continued

AN

BRASS OR COPPER
TUBIN

PHONO PLUG

PRE-PEAKING:

If each coil is peaked as indicated in the frequency chart, an
over-all I-F response curve which closely dapproximates the
proper curve will be achieved. This peaking may be done by
using an AM signal or the sweep method may be used by ad-
justing the coils for maximum amplitude at the desired marker
points. After this is done, the over-all sweep method should
be used to permit proper final shaping of the curve.

Further aids to response trouble shooting are the I-F system
curves in Fig. 10. These were obtained by progressively insert-
ing the sweep signal stage-by-stage starting from the first
I-F grid. When observing these responses use the same equip-
ment and bias battery connections as for the sweep alignment
procedure above, except for the sweep generator output cable.

The bias voltage used is +3.5 volts.

Fig. 5. I-F injection network
AM PRE-PEAKING AND TRAP FREQUENCIES
L —p—pt- . LI135. .. ... .o -Max. at 45.75 MC
4Tuwuf 3 ING4 To L151 Trap .Min. at 47.25 MC
68KS 100KS == OPE Lis2 .. .. . .. . Max. at 42.50 MC
1 wf  SC L153 Trap... . . . ....... ..Min. at 41.25 MC
L154 Trap...... .. .. .. .. . ... .. Min. at 47.25 MC
T ReoaeR o Liss. . .. . D Max. at 44.15 MC
TIS1 ... .. ... . Max. at 42.90 MC
Fig. 7. 4.5 MC detector network T152 . .. . .Max. at 45.30 MC

VIDEO I-F ALIGNMENT CHART

SIGNAL
STEP FREQUENCY ADJUST REMARKS
Short out the Junction of C151 and L151 (TP | Use maximum scope sensitivity and the lowest
III) to ground by inserting a small screw driver | possible signal level for the 47.25 MC and 41.25
1 in hole at top of I-F shield, and adjust L154 for | MC AM adjustments.
47.25 MC AM minimum scope deflection.
Apply +7 volts bias between TP VII and the
chassis with the positive bias connected to TP
VII.
2 Remove short from TP III and adjust L151 for
minimum scope deflection. The tuning cores of L153 and L154 must be posi-
tioned at the tuning point closest to the printed
board. (It is possible to attain two tuning points.)
3 41.25 MC AM L153 for minimum scope deflection.
4 L135 (converter plate) to obtain maximum | Do not retouch this adjustment.
distance from base line of 45.75 MC marker.
5 L152 (1st I-F grid) to obtain maximum distance
from base line of 42.5 MC marker. Adjust bias as above to obtain 43.5 volts.
6 38-48 MC sweep gen- | L155 (video detector) to obtain maximum | Maintain as near as possible marker .position and
erator. distance from base line of 44.15 MC marker. limits shown in desired response Fig. 11. Peak
————| Scope calibrated 3 region of curve may vary from 1039, to 123%,
7 volts peak for 2 inch | T151 (1st I-F Plate) for proper location of the | using 45.0 MC point as 1009 reference.
deflection. 42.5 MC marker.
8 T152 (2nd I-F Plate) for proper location of the
45.75 MC marker.
9 L152 and L155 slightly to ‘‘rock the nose*” for | T151 and T152 may require readjustment, after
proper shape and symmetry at 44.15 MC. L152 and L155 are set, to bring the markers
within tolerance. The curve should be sym-
metrical in appearance.
p
3 ¢ \ : 4 '
1 HHED ! ) 41.25MC 47.25MC
1 L EEH \ a7.20MC \
1 = : T 4i.28MC T
NN ereswe L s we N e 45.75MC
LI 3% POOTT IS T 57500 HH a0 2sme L il 425MC 50% % 5%
BRRRLELLE: (RS B TR b FAREE, 11 v FTT a2 s e o8] 8 7smc H 55%:25
1.1})1 il +- v ssonc HH y
. J,,l . y | s uuvc: T=1 45.0 W
N C o suc 1 NOSE asMC
N HHA 103% MIN OO
saiitldse aseni 115% - NOM ™
$5 6 T152 RESPONSE Li55 RESPONSE 123% MAX. 44.15MC
o eIATei e R (SWEEF AT PIN | OF V4 THRU 0014 ) ISWEEP AT PIN 1 OF V5 THRU .00 ut}
Fig. 11. Desired I-F response curve

Fig. 10. Progressive I-F response curves
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AUDIO I|-F ALIGNMENT

PROCEDURE:

1. Apply power to the receiver for at least 20 minutes
before making adjustments.

2. Connect an antenna to the receiver and tune in a weak

2- 100K
RESISTORS

Eﬁ

|
|
television signal. This will provide a 4.5 MC FM signal source + —] LA IN SERIES
for audio I-F alignment. Keep the volume control turned down L L | 4 Ka07 4'?:
unless the speaker is connected. €406 ! g .;:mo:" = @ i;(—'
3. Connect two matched 100,000 ohm resistors in series be- [ N A Y | [ SN
tween Pin 2 of V15B (6T8) and the chassis as shown in — R405 r
Figure 12,
4. Follow instructions in the Audio Alignment Chart. l/\{S'gTBB
NOTE: The top core of T200 has two positions showing +135v

minimum. The bottom core has two positions showing maxi-
mum. The correct position for each core is the position nearest
the respective end of the coil.

Fig. 12. Audio alignment connection

AUDIO ALIGNMENT CHART

CONNECT VTVM ADJuUST

METER INDICATION REMARKS

1 Between Pin 2 of V15B and

T200 Secondary (Bottom)

Adjust for maximum.

chassis.
T R . R Repeat Steps 1, 2
2 v 4,
T400 Prxméry (Top) Adjust for maximum, | and 3 “to assure
3 Between Junction of R408, | T400 Secondary (Bottom) | Adjust for zero volts D-C output. Where | PTOP¢T alignment.

C411, and the center of the two
100,000 ohm resistors.

possible set meter for zero center.

4.5 MC TRAP AND AUDIO TAKEOFF ALIGNMENT

1. Connect a —7 volt bias between Test Point VII and the
chassis with the negative terminal to Test Point VII.

2. Connect an accurate 4.5 MC AM signal to Test Point IV
through a 1000 uufd capacitor.

3. Connect the detector network, Figure 7, to Test Point
XIII. Connect a scope to the network.

4. Connect AC VTVM to the speaker terminals.

V2-0SC MIXER
6£AB

VHF TUNER

DAMPER

o IF SHIELD

5. Tune the top core of T200 for minimum deflection on
the scope at Test Point XIII. (See Note under Audio I-F
Alignment.)

6. Tune the bottom core of T200 for maximum reading on
the VTVM.

7. Retune the top core of T200 again for minimum deflec-
tion on the scope.

ROTATE  GENTERING
RINGS TO GENTER
PICTURE

RADIATION SHIELD

FUSE AUDIO_DUTPUT
4
L3t
]3 Je7.2 54C
151, Yioeo TRAP COR HORIZ/” ™
£300 ANP DAMPER
] RATS 5% Li2- 1T 1-F GRID \"\.
[T = [aers) dd At Pin cuSHion 1 |
/ MAGNET lebose |z“l,_=
4GT
280, VIDED Tage oy | !
POWER LINE Aupio IF ANP RATIO DET. WDt | 11
FUSE LF Aup TI3- 13T LF PLATE | [
I LIS3-41 25MC TRAP | I
d i1
7152~ 2ND 1-F PLATE
3. wioo LIS4— 4723MG TRAP
F_AMP. HORIZ. 8 VERY.
5 DEFLECTION COILS
6Ca6
ISTVIOED AME 1200~ AUDIO TAKE-OFF 8351
AGC KEYER 8 43MC TRAP ] e
. 8 0n7 Worz @5 [swirck
! SRD VIDEO I-F VERT. 0SC. MY []
3novx v VERT OUTPUT
shas
240 VIDED AMP. l Sy
T =% ve C25 o
- T401 s8Y8 v 10|
A\ ELTERTRACTON oo ouTeut  T301 SYNC CLPPER ot
 c%% | 4 VERTICAL OUTPUT [ROSE[CAMC . WA RECTIFIER
oy I 1 4 pALly
~ —
POWER TRANS| 3 S401 PHONO-TV SWITGH 1330 i3
O F) R — o @ g (S )
HEH ) vel ry HEIGHT  AGC HORIZ. HOLD ~—
Uy I n:tcuou R357 =
. . N Y [ -2 PHOMO.  SPKA &oc)
Fig. 45. Tube and adj 1r A
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QPO N|M|L]|K]J] I |H]G]|F]E]DJ]C]B]A
o\ 2% e c203 _ o F —CZMT\—&_ T&&i—l D, |
' caIs= o |

—AAA—

R502

c413 T
X A P

[ dississ o)
LI6O 3 | l
| LI56
Lisl g
Lis3 |
£ ] 150 151 l
| dcea-us? | ‘ < I |
Cl62e4t> LI52 A\ |
—_——_—— 150 9
R|50©' I
Ri6] T |
N — AN M EiRE Cl50e)le e | 10
I~-F BOARD COMPONENT LOCATIONS AS VIEWED FROM CONDUCTOR SIDE
Fig. 41. I-F Board component lacations
NUMBERED&"RlANGLES COMPONENT LOCATIONS
REPRESENT WIRE WRAP TERMINALS ON ————— S
COMPONENT BOARD FOR CONNECTION = =
OF WIRES FROM POINTS INDICATED. R263—05 CAPACITORS C507—K7 TRANSFORMERS
R402—I2 C508—17
I\ T401 Blue, C418 R405—H2 C150—C10 T151--G8
LA C151—B7 colILS T200—L4
/2\ Shield Wire of ©) LR 0152—g8 T400—G3
= C153—G9
L150—C9
R150—A10 R413—-C3 C154—G7 .
AR417 (Treble) Term. 2 R151—D7 R415—A2 C155—G7 t}g;_BDg
R152—C7 ﬁﬁg_gg C156—H9 L133_G7
R410 (Vol Term. 2 R153—B7 = C157—J9
/N (Volume) Term B 23;g~2§ c1587—il<8 [ﬂigg:il\?s WIRE COLOR CODE
— — = Used
/5\ 8401, Term. 3; P502, Term. 1 IR S C159—L10 L156—N7 e O LD ]
R156—G7 C160—K8 L157—N8 Red —~High B +
R157—HS8 C162—N8 L158—N7 Orange —Low B +
&PSOL Term. 3 R158—]8 C163—N7 L159—07 %ed and White—B + Boost
R159—K7 C164—88 L160—07 hite —AGC
R161—M10 V3—E8 C201—L5 B
/A\cs06B— R162—P7 Ve_I3 C202— L4 DG
R164—N6 Sy C203—M1 e
/B\ R206 (Contrast) Term. 3 R200-—M5 Ve—_Ma4 C217—N6 Y ROMAN (V) NUMERALS
R201—K4 V14—I4 C250—M3 REPRESENT TEST POINTS
Audio Muti Switch R202—16 V15—E3 C251—03
fj) udio Muting Switc! R203—O01 V16—BS C252—E5
R204—P1 C253—D3 LETTERED (A) CIRCLES
A CSOGA‘,On Sweep Board R213—GS5 DIODES C254—N2
R214—G6 C256—P5 REPRESENT BOARD MOUNTED WIRES
R217—N7 C261—M2 CONNECTED TO POINTS INDICATED.
&on Sweep Board R226—M2 Y150—N8 C402—12
sto—gm gzgg—i}; @ csosa—l
1—03 —
14\ T500/T501 Green §§§2_u TEST POINTS SRS ® cspsa—‘
A A R253—L2 C408—F4 © Shielded Lead From Tuner
Gl B R 2 L L1 1—Bs S m © To Shield Wires of Shielded Audio Cables
Shield of ilS\_ R257—P4 vV—P4 C411—E1 ® AGC Terminal on Tuner
R258—D4 V‘ﬁ—g; C413—D2 ® csoscam
/ > R259—M2 — C415—B1
A7\(®) on Sweep Board R260—N2 | XII—DI C416—B3 © on Sweep Board
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M|L|K|J||H|G|F|E|D|C|8’A
T AJ 4
Er Y
[ o %o
€205
A €302
| e
3
_— R307
€304
q
—— | $R308 ¢
5 c305}
RO
]
6
7
8
9
- ¥
10
R305
SWEEP BOARD COMPONENT LOCATIONS AS VIEWED FROM THE CONDUCTOR SIDE
COMPONENT LOCATIONS  Fis- 42 Sweep boord component locati ROMAN (VIll) NUMERALS
REPRESENT TEST POINTS
RESISTORS CAPACITORS TRANSFORMERS
R205—Ad C204—B3 T300—F5 Numsskso&mmclss
R208—B2 C205--D1
R209—E6 C206—D5 REPRESENT WIRE WRAP TERMINALS ON COMPO-
R210—D5 C300—F1 NENT BOARD FOR CONNECTION OF WIRES FROM
R211—F4 C301—1I2 POINTS INDICATED.
R215—F8 C302—L2
R§§4_H10 C303—L1 kggz:gi & R206 (Contrast) Term. 1 A&on I-F Board
R264—D8 C304_[1\'; ot er
R265--E8 C305—M5 — {} {} LF
R300—G2 C306—E3 L350—M7 AT301, Green on Board
R301—G1 C307—D2
R302—K2 C308—G3 A @ on I-F Board &on I-F Board
R304—I1 C350—H7
R305—E10 C3s51—J7 /A\ C505C.m, L502 Red ACRT Socket Pin 8
R307—M3 c3s2—17 V501A—AS
08—M4 53—19 =
gog__jz 8;54—-'18 Y501B—A8 &TSOO/TSOI Yellow & Green R310 (Vert. Lin.)
R313—BS5 csss—lf\{da Y350A—J6
R314—D4 C356—M9 fi} .F B fl E i
R350—I6 C357—Ls —— A onl oard 7\ Junction R362, R363
R351—K7 C358—KI10
R352—]7 C359—J10 &CSOSA.. T401 Red C506D.
R353-—17 C365—H2 VIII—H7
RS IX—17 on I-F Board, R303 (Vert. Hold) Term. 2
oo S-Ms CRT Socket Pin §
R357—L10 T /9\ CRT Socket Pin 3 /A0\ T301 Blue
R358—1I8
e SH A e SPARK GAP R212 (Brite) Term. 2 A C363+
61—K9 v9—J4
23352_110 V10—JK8 &cm‘ Socket Pin 7 AT301 Yellow, Yoke Term. 4
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GENERAL ELECTRIC U5 Chassis,
Service Information, Continued
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Magnavox

35 SERIES TELEVISION CHASSIS

340003-4 D
400z (ST N ANTEMRTINPYTIASSERR ISR - MODELS
b [ [~ t
: mmé  2omé E @ ODELS
' e 688-2
) ' I S ADAPTABLE
' i ITH STRIPS
b ]
b '
' ]
‘ : MATIC
E :
L
ci6
F@ —
100 IF OUTPUT
u naf
T
0000
e b
‘\'rvl )
v
f T e L 1B |vov
i = ¥ by E 000 19 e, . usL nmf e
i i t ) womf 14, -asy Tl 0S¢
i i 1 I 1 : wnnt] 5.t/ 6CG8
| UKE IF INPUT = ! NN » 75
! LN & | " .
1 1208 135V
A 110 i E ) ano
1 008
o it u2 '
i K ! 8 wmi
Lo eyt assemyy L ' —
0 ¢
! I
: t3 o ar00 ! AGC
i |ca i o3
i ) ! 6.3VAC
R 3
{ @ I BRIGHTNESS mmf
! 1000 i HORIZ HOLD VERT HOLD
i — i — — c—
L a4
CHASSIS LAYOUT
DO NOT USE 6DOGA
4 ==

T504

i
|

8

CENTERING

CE[e]

I
|
!
!
N : ADJUST ~
] : L I—
, ) O
6GKS — | 8ce8A sasoeg "q‘]"snsm | 6|
: I
|
CONTRAST Lso! EI
BACK | | pETECTOR J—L5O3
RIS O
SIDE L __L301 _j DIODE L __F & 28,527 wotH
——————=—————= T40!
lOFF-voL | @) 1 | rn
ecM? | T
- lo 1366 gpz6 82850 | | el
i 213 2 20! | MaQ! N
oo | 9, (205 \ (o]} lecer, HEEN
i i | L1208 6CB6 L207 L2020—) | 677 U AL
1 ]
CIRCUIT “F | Ol © :‘ﬁ' L
BREAKER - i @ 103 | | ERT 54
wee L J on_ S ik
TRANS ———— — ——————————— T — — — ——— sioe




VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

MAGNAVOX Chassis 35 Series Service Information, .Continued
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2P

IF-VIDEO—-SYNC BOARD

VIDEO

The 35 Series is a deluxe transformer powered
television chassis featuring printed-wiring construc-
tion. VHF versions employ 16 tubes ¢VHF/UHF
versions 17) plus agermanium diode detector, a dual-
selenium diode Horizontal AFC Detector and two Silicon
Diode Rectifiers. The VHF tuner usedisa modification
of the Guided-Grid Tuner incorporating a new R-F
Amplifier tube, the 6GK5 tube. This manual includes
a schematic diagram for this new VHF tuner and you
are referred to Manual 7261 for alignment and other
Tuner service information. The 35-01 version of this
chassisis designedto be used with the 23ASP4 picture
tube and the 35-02 version with the 27XP4 tube.

The entire chassisisdesigned for easy servicing. All
tubes plus the Silicon Diode Rectifiers and detector
diodes are accessible from the rear of the set. For
accesstothe wiring side the chassis can be swung out
from the cabinet after removing three of the chassis
mounting bolts.

ADJUSTMENTS

CENTERING--To center the raster properly, adjust
the two centering rings on the rear of the deflection
yoke cover. They should be rotated about the neck of
the picture tube until proper centering is achieved.

FOCUSING--These chassis employ electrostatic focus
picture tubes. The focus is accomplished by varying
the boost voltage applied to the focusing anode of the
tube. On the 35-01 version this is accomplished by
connecting the jumper spring on the CRT socket from
pin 6 to either pin 1 or pin 10. On the 35-02 version
a variable Focus control (R518) is provided.

PICTURE WIDTH- -Adjust the Width control (use a hex
tipalignment tool) until the rasteris just slightly wider
than necessary to fill the mask opening.

VERTICAL LINEARITY AND HEIGHT--A djust the
height and vertical linearity so that the picture slightly
overfillsthe mask with the linearity uniform from top
to bottom on all available channels. Adjustment of
either of these controls may necessitate adjustment of
the vertical hold.

HORIZONTAL OSCILLATOR--Turn the Horizontal
Hold control to its mid-range position. Adjust the
horizontal frequency coil ''slug'" until picture falls into
synchronization. Keep adjusting this ''slug' until the
picture justfallsoutof sync. Now reversethe direction
of the adjustment until the picture just holds sync.
Rotate the Hold control to both extremes of rotation.
The picture should either stay in sync at both positions
or should fall out of sync by an equal number of bars
ateach endofthe control. If either of these conditions
fail to appear, repeat the procedure.

VHF OSCILLATOR--The VHF tuner is equipped with
individual oscillator adjustment ''slugs" for each
channel. Theoscillator''slug" for the channel to which
the tuner is set is accessible, from the front of the
instrument with the Channel Selector knob removed.
Use athinblade (1/8" diameter) non-metalic alignment
screw driver for these adjustments. Set the Channel
Seleciorto the channel to be adjusted, rotate the Fine
Tuning controlto its mid-range position and adjust the
oscillator for correct picture. Repeat this for all
channels received in your area.
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MAGNAVOX Chassis 35 Series, Sérvice Information, Continued

o 308 ~—307
° Jigl +'6/3 8 B ‘R _L h []
o o -J 303
1 e T304
S g P 9 ! p° Te”
s O{,\' 303 o O AR
P K« 303 " K Yy © /
. AN 3 3581 303 S
y 8 (so'rs; & o
V4 4 5
l G1 ! o
H _‘”.. . ”., r
309

°
SOUND IF-AUDIO BOARD

BOTTOM VIEW
REAR VIEW SHOWING CHASSIS
MOUNTED IN CABINET

All circuit tubes and the silicon
diode rectifiers are accessible
fromthe rear with the chassis in
place.

Components which are most often
replaced such as resistors and
capacitors can be checked and
replaced from the rear without
having to remove chassis.

REAR VIEW SHOWING CHASSIS

420" IN SERVICE POSITION
Il o Chassis swings-out from cabinet
; foraccessto printed wiring side.
‘ , < Chassis can be operated in this
\ positionby using extension cables.

408 To swing chassis out:

1. Disconnect CRT socket, Yoke
and H. V. Cables.

2. Remove chassisbolts, except
one on extreme left.

SWEEP BOARD 3. Swingchassisout to the left.

Connect extension cables for

CRT, Yokeand H.V,

*R418, 419, 420 and C413 are used on all chassis, however, some boards do not show

symbols for these items. Some boards show a solid line connection for R418, R419 and for R420.
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ALL ELECTROLYTICS ARE 350V

ALL RESISTORS ARE I/2W,20%

ALL PAPER CAPACITORS ARE 400V,20% TOLERANCE

ALL CERAMIC CAPACITORS ARE MMF, 500V, 20 %

TOLERANCE

VOLTAGES AND WAVEFORMS MEASUREO WITH AVERAGE
SIGNAL INPUT, CONTRAST CONTROL AT MAXIMUM, ALL
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LINE VOLTAGE 117V, DC VOLTAGES MEASURED WITH VTVM
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MAGNAVOX

Chassis 35 Series
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MAGNAVOX Chassis 35 Series, Alignment Information, Continued
ALIGNMENT

VIDEO ALIGNMENT
Note 1. Before proceeding with alignment allow a 10 minute warm-up for the chassis and test equipment,
Note 2. Connect the negative lead of a 3.0 volt bias supply to the junction of R204 and R229 (IF Bias) and the negative lead of a 2.5 volt bias supply to
J211 (RF Bias). Connect the positive side of the bias supply to ground. Remove the AGC Amplifier tube, 6GHS.
Note 3.  Use only enough sweep generator output to provide a usable pattern on the scope. Set the sweep generator for 10 MC sweep.
Note 4.  All Alignment slugs are accessible from Tube side of chassis. Standard Hexagonal Alignment tools needed with 3/32" and 1/16" tip.
SWEEP GEN. SWEEP GEN, MARKER GEN. MARKER GEN, CONNECT
COUPLING FREQUENCY COUPLING FREQUENCY SCOPE ADJUSTMENTS
1st I-F grid (Pin 1 43 mc, Adjust Converter grid 47.25 mc I-F Test Point Adjust trap 1206 to center marker pip in suckout.
of V201), Detune mixer gain so trap (use test point Adjust gain so J205. Place 10K | See Fig. 1. Maximum attenuation is at two positions
plate coil by adjusting suckout is indicated on plp is just res. in series Use one with slug farthest out.
slug fully out. visible. tuner} visible. with probe.
43 mc 42.25 mc Check for response curve similar to Fig.1. Tune
" Note 3 " 45.0 mc " 1.208 for max. gainbetween 42,25 mc and45.75 me.
45.75 me Tune L207 to place 45, 75 mc markerat 65% response.
Tune 1205 to place 42. 25 mc marker at 65% response.
Repeat adjustments to optimize curve. Recheck
47.25 mc trap.
Converter grid 43 mc Loosely couple 42.25 mc Set VHF Tuner to channel 11*. Tune converter plate
{accessible thru Note 3 to converter 45.0 mc " coil (L6 on VHF tuner) for max. gain between
hole in top of tuner) tube, 45,75 me 42.25 mc and 45.75 mc markers.
*Or to any channel where sweep harmonics do not
cause distortion of curve.
43 mc 41.25 mc SHORTOUT AGC BIAS. Set VHF Tuner between
" Adjust gain " 47.25 me " channels. AdjusttrapL201until4l.25mc marker
for max, with 39.75 mc falls in center of trap suckout. Adjust L202 until
trap suckout 39.75 mc marker falls in center of trap. Adjust
still visible L203 until 47. 25 mc marker falls in center of trap
on scope suckout. Adjust L204 for maximum attenuation of
47.25 mc. Recheck trap settings.
43 mc 45,75 mc Set VHF Tuner to Channel 11. Set Bias as in Note
" Note 3 " " 2. Adjust converter plate coil (L6 on VHF tuner)
and I-F trimmer C206 for max. gain and proper tilt
maintaining the 45.75 marker as shown in Figure 2.
UHF Input on VHF 43 mc 45.75 mc Set VHF tuner to UHF position. Adjust R-Famp.grid
Tuner. Use 1K Note 3 " 45.0 mc " coil (L11 located on UHF position strip) for min. tilt.
isolation resistor. 42.25 me Response should conform to Figure 2.
{This zdjustmert for VHF/URF Chassis only)
|
VHF OSCILLATOR ALIGNMENT
VHF antenna terms. Channels 2 Loosely Picture and sound| Check all channels for bandwidth, slope and position
thru 13 R-F couple to VHF carrier for indi- " of carrier. Use oscillator trimmers if necessary to
ant. terminals. vidual channel. set Osc. for center of fine tuning range.
CONV,
' 5 AccEss
+ Al
o 78 8CGBA HOLE
8,5,
475 & °-® DO
® 0 @
42.25 0° VALLEY LIMIT )
°
—COVALLEY LIMIT CuILY
0°THY
CONV. PLATE
COIL L8
FIGURE 1 FIGURE 2 FIGURE 3

SOUND ALIGNMENT

1. Tumn quadrature coil L303 to minimum inductance (core out).

2. Tune receiver to a strong local station (preferably a tone signal or music). Adjust quadrature coil L303 just past the point of maximum sound with
minimum distortion.

3. Reduce signal input by removing antenna or placing an table pad the terminals so that with Volume control set at near maximum,
sound is at a low level. Tune the Fine Tuning control through undistorted sound. Set Fine Tuning control to the verge of distortion.

4. Adjust bottom core (grid tuning) of detector drive transformer L1302 top core of L302 plate tuning) and sound take-off coil L301 for minimum distortion.

5. Readjust Fine Tuning control as necessary during adjustment of L301 and 1302 to maintain conditions as imdicated in step 3 above.
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WG-4225A (VHF)

MODELS
WG-4325A (VHF-UHF)

-_
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$9-3621 /

L-100

SOUND

TAKE -OFF
4.3 MC

CHASSIS REMOVAL

1. Remove the knobs from the rear of the cabinet.

2. Remove cabinet back by removing the 11 screws holding
it in place. NOTE: The quantity of eleven (11) includes
the 3 screws at the bottom.

3. Disconnect the leads from inside cabinet back to tuner.

4. Disconnect the yoke plug, anode lead, the ground lead
from high voltage can to the pix tube, the speaker leads,
and the tuner support shaft from the chassis.

5. There are four (4) (in late production 5 screws are used)
chassis mounting screws located underneath the cabinet.
Remove the screws and carefully remove the chassis
from the cabinet.

PIX TUBE REMOVAL AND REPLACEMENT

1. Place entire receiver face down on a cushioned surface.

2. Remove the chassis assembly (in accordance with the
instructions in paragraph “Chassis Removal”) and lay
the chassis over to one side of the cabinet so as to
give access to the pix tube mounting assembly.

3. Remove the screw (marked “A” in illustration), washer,
screw terminal end of ground wire and nut holding pix
tube mounting ring in place.

4. Remove the pix tube mounting ring and move the 4
pix tube mounting brackets over to one side.

5. Carefully lift the pix tube out, making sure not to dis-
turb the gasket around the pix glass.

6. Install the new tube, and with a blunt instrument gently
position the gasket completely around the picture tube
until it fits snugly in place.

7. Position the tube mounting brackets over the four cor-
ners of the tube, slip the mounting ring around the four
brackets and replace the screw, washer, screw terminal
end of ground wire and nut removed in step #3.

8. WARNING—DO NOT TIGHTEN THE PIX TUBE MOUNT-
ING RING SCREW IN UNTIL YOU ARE SURE THAT
THE 4 PLASTIC INSULATORS ARE IN PLACE (between
the bracket and the frame).

R-201
RANGE
CONTROL

!
QUADRATURE
COtL 4.5MC

-402
FUSIBLE RESISTOR

FRAGILE GLASS PICTURE TUBE IS DANGEROUS
TO SERVICE. REFER SERVICING TO

vrAsv-78
6CG

SYNC, AMP.

VERT. 0SC.

4
R-309 R-316
HEIGHT
CONTROL

V-6

19XP4
PICTURE TUBE
DANGER

QUALIFIED SERVICEMAN
-

HORIZ. AFC 'HORIZ. WAVE FORM
HORI2. 0SC. TEST POINT

LL‘4OI
HORIZ. HOLD
e | } @iy

Fig. 1—Chassis Tube Layout and Trimmers

VERTICAL
LINEARITY
CONTROL

(Material on pages
67 through 70.)

|
2 Fig. 2—Picture Tube Removal
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MONTGOMERY WARD Models WG-4225A, WG-4325A, Service Information, Continued

DEFLECTION YOKE ADJUSTMENT—The deflection yoke
should be positioned as far forward on the neck of
the tube as the bell will allow. Then, if the lines of the
raster are not horizontal or squared with the picture
mask, rotate the deflection yoke until this condition
is obtained. Upon completion of this adjustment, tight-
en the clamp at the rear of the deflection yoke.

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT—
Turn the horizontal hold control clockwise. The picture
should be out of sync with a minimum of 5 or 6 bars slant-
ing downward to the left. Turn the control slowly counter-
clockwise. The number of diagonal bars will be gradually
reduced and when only 2 to 3 bars sloping downward to
the left are obtained, the picture will pull into sync upon
slight additional counter-clockwise rotation of the control.
Continue turning counter-clockwise at least one full turn
of the control until the picture pulls to the right. Turn the
control clockwise until the pictuse is centered and steady.
Momentarily remove the signal by switching off channel
and then back. The picture should remain in sync.
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NOTF—in UHF receivers the filoment volfages in the tuner and cbove the tuner in the heater string will be slightly grecter becouse of the filament voltagos of the tuner tubes.
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pulse will tend to be less.

SCHEMATIC IS DIVIDED INTO FOUR SECTIONS
WITH EACH SECTION HAVING ITS OWN SERIES
OF REFERENCE NUMBERS.

ALL RESISTANCE VALUES IN OHMS AND | waTT
UNLESS OTHERWISE SPECIFIED. 2

ALL CAPACITANCE 'VALUES LESS THAN 1.0 iN MF.
AND ABOVE 1.0 IN MMF UNLESS OTHERWISE NOTED.

K=1000

COIL RESISTANCE VALUES LESS THAN 1.0 OHM
ARE NOT SHOWN.

SOUND 1-F AND AUDIO

Al

MONTGOMERY WARD Models WG-4225A, WG-4325A, Schematic Diagram, Continued
OSCILLOSCOPE WAVEFORM PATTERNS

CONTROLS REAR OF CHASSIS

The waveforms shown on the schematic diagram are as observed on a Tekfronix Horizontal Drive. ............. . .. .C-414
type 524D wide band television oscilloscope with the receiver tuned to a reason- Vertical Linearity ................. R-316
ably strong signal and a normal picture. The voltages shown on each waveform Height ..o R-309
are the approximate peak to peak amplitudes. The frequency accompanying each  Horizontal Wave Form. . . . . .. .. .. ... L-402
waveform indicates the repetition rate of the waveform not the sweep rate of the pyzz (On Top of Chassis). . ......... R-100
oscilloscope. If the waveforms are observed on the oscilloscope with a poor high  Horizontal Hold . ............... .. L-401
frequency response, the corners of the pulses will tend to be more rounded than Range ...............c. i, R-201

those shown on the schematic diagram and the amplitude of any high frequency
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MONTGOMERY WARD Models WG-4225A, WG-4325A, Alignment Information

CENTERING ADJUSTMENT—If horizontal or vertical cen-
tering is required this should be done at 105V line (if pos-
sible) to obtain nominal setting. Adjust each ring in the
centering device until proper centering is determined. If
centering is not adjusted properly focus may be poor.

ADJUSTMENT OF RANGE CONTROL—Tune the receiver
to the strongest station in the area in which the
receiver will be used. While observing the picture
and listening to the sound, turn the control clockwise
until signs of overloading (buzz in sound washed-out
picture, sync instability) appear. Then turn the con-
trol a few degrees counter-clockwise from the point
at which overloading occurs. (The stronger the signal
input, the more counter-clockwise this setting will be.)
In areas where the strongest signal does not exceed
1000 MV the setting will usually be maximum clock-
wise. With the eontrol set correctly, the AGC will
automatically adjust the bias on the R-F and I-F ampli-
fiers so that the best possible signal to noise ratio
(minimum snow) will be obtained for any signal input
to the receiver.

ALIGNMENT PROCEDURE

1. Connect sweep output to 2nd I-F grid (pin #1-V4),
oscilloscope to Test Point “A”. Set output of sweeper
so that some output is indicated in oscilloscope. Ad-
just 2nd PIF transformer (T-202) primary (bottom)
and secondary (top) simultaneously for maximum
output and symmetry. Readjust sweeper output for
4.0V P-P on oscilloscope. Touch-up to give the wave-
form shown in figure 4.

42.4MC 45.75 MC
APPROX.80 % 0%

PEAKS MUST BE
OF EQUAL HEIGHT

Fig. 4—2nd Pix I-F Response

2. With approximately —3.0V bias on AGC line (Test
Point “B”) connect sweeper to 1st |-F grid (Pin
#1-V3.) Reduce sweeper output to compensate for
additional gain of 1st stage (4.0V. P-P on oscillo-
scope). Adjust 1st I-F transformer primary (top) and
secondary (bottom) for maximum gain and symmetry
with 45.75 mc marker. (See Figure 5.)

43.5MC 44.5MC

42.4MC 45.75 MC
APPROX.70 % 60%
43.5MC AND 44.5 MC
MUST BE AT
SAME LEVEL

Fig. 5—Pix I-F Response From 1st Pix I-F Grid

3. Set channel selector to Channel 13. Connect
sweeper with very short leads through a 10 K mmf
disc ceramic capacitor to mixer grid (I-F test point—
see figure 7). Readjust sweep output for 4.0V P-P,
adjust 41.25 mc trap (bottom of L-200) so that notch
is at marker, adjust mixer plate coil (L-18 primary)
and input grid coil (top of L-200) for maximum gain
and symmetry with 4575 mc marker at 50%.
(Figure 6.)

43.5MC 44,5 MC

43.5MC AND 44.5MC
MUST BE AT
SAME LEVEL

41.25 MC
Fig. 6—Overall Pix I-F Response Curve

In all positions, final touch up should be made with
4.0V. P-P amplitude on oscilloscope. Once a stage has
been adjusted, do not readjust with the sweeper
connected to another stage. For instance, after ad-
justing the output stage and moving the sweeper to
the 1st grid to adjust 1st I-F transformer, do not move
the slugs in the output stage, etc.

In general, the position of the 45.75 mc marker should
be set with the primary and the symmetry adjusted
with the secondary. An approximate setting of the
input grid coil may be obtained by adjusting for
maximum amplitude of the 45.75 marker. This ampli-
fier cannot be adjusted for bandwidth. It must be
adjusted for maximum gain, symmetry and position
of 45.75 marker.

VIDEO

With 4.5 Mc unmodulated signal into grid of the video
amplifier tube (Test Point “A’) and VTVM on picture tube
cathode, tune 4.5 Mc trap for minimum response. VTVM on
0-10 V AC scale. This adjustment can also be made while
observing a picture from a station. Tune trap for least
4.5 Mc beat (grainy appearance) in picture.

AUDIO

1. Tune in a TV station and reduce signal strength at
antenna terminals by use of an attenuator or similar
device until a “hiss” accompanies the sound.

2. Adjust sound take-off coil (L-100) quadrature coil (L-101)
and buzz control (R-100) for maximum undistorted sound
and minimum buzz.

3. If “hiss” disappears during step 2, further reduce signal

strength.
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LiN. HEIGHT HOLD

Fig. 1—Chassis Tube Layout and Trimmers

MODELS

WG6-5221A—5227A
WE-5231A—5321A
WG-5327A—-5331A

INSTRUCTIONS CHASSIS REMOVAL

Remove all the knobs from front of cabinet.

2. Remove cabinet back and disconnect the yoke plug, pix
tube socket, anode lead, beam aligner (if used) and
lead from high voltage can to pix tube mounting ring
screw.

Disconnect the speaker leads.

Disconnect the antenna leads from the tuner.

Four screws are used in mounting the chassis to the
cabinet. One screw is located at the front (near the
tuner), one screw at the rear, holding brace bracket
to the cabinet and the other two screws are accessible
through the holes in the perforated bottom panel.
Remove the four screws and carefully remove the
chassis from the cabinet.

PICTURE TUBE REMOVAL
AND REPLACEMENT

1. Remove the chassis etc. as outlined in “Instructions Chas-
sis Removal” above.

2. Place the cabinet face down on a cushioned and clean
surface so as not to scratch or mar the cabinet.

3. Remove the screw (marked “A” in illustration), washer,
screw terminal end of ground wire, spring and nut
holding pix tube mounting ring in place.

-

o4 o

.

(Continued on page 72)

N

\

Fig. 2—Picture Tube Removal

(For alignment information see material
on WG-4225A, on page 70.)
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MONTGOMERY WARD Models WG-5221A, etc., Service Information, Continued

4. Remove the pix tube mounting ring and move the 4 pix
tube mounting brackets over to one side.
5. Carefully lift the pix tube out, making sure not to dis-

DEFLECTION YOKE ADJUSTMENT—The deflection yoke
should be positioned as far forward on the neck of
the tube as the bell will allow. Then, if the lines of the

turb the gasket around the pix glass.
IMPORTANT—Unless absolutely necessary, do not re-
move the gasket from the pix glass. Use a 26A712 Pix
Glass and Gasket Assembly for replacement purposes.

6. Install the new tube, and with a blunt instrument gently
position the gasket completely around the picture tube
until it fits snugly in place.

7. Position the tube mounting brackets over the four corners

raster are not horizontal or squared with the picture
mask, rotate the deflection yoke until this condition
is obtained. Upon completion of this adjustment, tight-
en the clamp at the rear of the deflection yoke.

V-l
3BN6
AUDIO DET.

of the tube, slip the mounting ring around the four SIB-J&O:_ -7
brackets and replace the screw, washer, screw terminal TAKE-OFF | s
end of ground wire, spring and nut removed in step #3. W !

8. WARNING—DO NOT TIGHTEN THE PIX TUBE MOUNT- I~ Buzz T %
ING RING SCREW IN UNTIL YOU ARE SURE THAT c;g'ICONTROL
THE 4 PLASTIC INSULATORS ARE IN PLACE (between BT S
the bracket and the frame). If this precaution is not
observed, severe shock may result. _———t e

9. Stand the cabinet upright and reassemble into the cab-
inet all the items previously removed.

CONTROLS FRONT OF CHASSIS
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NOTE—in UHF recsivers the filament voltages in the tuner ond obove the tuner in the heoter string will be slightly greater because of the filament voltages of the tuner tubes. I
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DC SOCKET VOLTAGES

All DC socket voltages shown on the schematic are measured with a high impedance
VTVM and under zero signal conditions.

MONTGOMERY WARD Models WG-5221A, WG-5227A, etc., Schematic Diagram
OSCILLOSCOPE WAVEFORM PATTERNS

The waveforms shown on the schematic diagram are as observed on a Tektronix
type 524D wide band television oscilloscope with the receiver tuned to a reason-
ably strong signal and a normal picture. The voltages shown on each waveform
are the approximate peak to peak amplitudes. The frequency accompanying each
waveforn: indicates the repetition rate of the waveform not the sweep rate of the
oscilloscope. If the waveforms are observed on the oscilloscope with a poor high
frequency response, the corners of the pulses will tend to be more rounded than
those shown on the schematic diagram and the amplitude of any high frequency
pulse will tend to be less.
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MONTGOMERY WARD Models WG-5221A, WG-5227A, etc., Service Hints

SERVICE SUGGESTIONS

HORIZONTAL DEFLECTION ONLY — If only horizontal
deflection is obtained as evidenced by a straight line
across the face of the picture tube, it can be coused by
the following:

V.78 or V-8 inoperative. Check socket voltages.
Vertical oscillator transformer defective.
Vertical output transformer open or shorted.
Yoke vertical coils open or shorted.

O r LN~

Vertical hold, height or linearity controls may be
defective.

POOR VERTICAL LINEARITY — if adjustment of the height
and linearity controls will not correct this condition, any
of the following may be the cause:

Check variable resistors R-310, R-315 and R-316.
Vertical output transformer defective.
V-7B or V-8 defective, check voltages.

= 2 B &

Excess leakage or incorrect value of capacitors
C-306C, C-307, C-308, C-309, C-310 or open or
incorrect value of resistors R-312, R-313, R-314 and
R-318.

5. low plate voltages. Check power supply.
6. Vertical deflection coils defective.

WRINKLES ON LEFT SIDE OF RASTER — This condition
can be coused by:

1. Defective yoke.
2. V-12 defective.
3. R-419 or C-417 defective.

SMALL RASTER — This condition can be caused by:
1. Low +B or line voltage. Check silicon rectifiers.
2. Insufficient output from V-10. Replace tube.
3. Insufficient output from V-7 and V-9. Replace tubes.
4. V-12 defective.

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND —
This condition can be caused by:
1. No signal on picture tube grid. Check V-5 tube and
associated circuits.

2. Bad contact to picture tube grid (lead to socket
broken).

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IM-
POSSIBLE TO SYNCHRONIZE THE PICTURE VERTICALLY
AND HORIZONTALLY — A condition of this nature can
be caused by:
1. Defective V-7A.
2. If tubes are all right. Check voltages and associated
circuits.

POOR HORIZONTAL LINEARITY
1. Check or replace V-10 & V-12.
2. Check capacitor C-417 for defects.
3. Horizontal deflection coils defective.

TRAPEZOIDAL OR NONSYMMETRICAL RASTER
1. Defective yoke.
2. Wiring of yoke socket.

SIGNAL ON PICTURE TUBE GRID AND VERTICAL
SYNC ONLY

1. V-9 defective. Replace.

2. Improper setting of horizontal hold control.

3. Check V-9 socket voltages.

4. Capacitor C-303 defective.

PICTURE STABLE BUT WITH POOR RESOLUTION—If the
picture resolution is not up to standard, it may be caused
by any of the following:

Defective pix 1-F tubes V-3 & V-4,

Defective pix detector crystal. (CK-706A.)

V-5 Defective.

Defective picture tube

Open video peaking coil. Check all peaking coils

L-202, L-203, L-205 for continuity.

Note that L-203 & L-205 have shunting resistors.

6. leakage in V-5 grid capacitors C-207 or Cc-212. If
the capacitors are not found to be defective, check
the following:

A. This trouble can also originate at the transmitter.
Check reception from another station.

oA wbh =

B. Check all potentials in video circuits.
C. Check picture tube grid circuit for poor or dirty
contact.
D. Check ond realign, if necessary, the picture I-F
and R-F circuits.
7. Incorrect setting of fine tuning control.

BUZZ IN SOUND
1. Check buzz control setting.
2. Check sound I-F alignment.
3. V-1 defective.

BENDING OR S-ING
1. Check capacitors C-404A & C-4048.
2. V-9 or V-10 tubes defective.
3. Check V-5 & V-7A tubes.

PICTURE NORMAL — NO SOUND OR WEAK OR
DISTORTED SOUND

1. Check sound I-F alignment.
2. Check V-1 & V-2 tubes and associated circvits.
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MOTOROLA

MODELS
(SEE CHART)

CHASSIS
§78-570 & S§7-570

Exact material for these sets is on pages

75 through 78. Alignment and much of

service data are similar to such material

for TS-436 group beginning on page 79.

SERVICING CHASSIS IN CABINET

By removing the back and bottom covers, the chassis is
completely exposed (see Figure 2). Nine (9) screws secure
the bottom panel to the cabinet. Voltages and waveforms
can be taken and all chassis components are accessible,

REMOVING CABINET WRAPAROUND

When removal of the cabinet wraparound is necessary,
the bottom cover should be in place.

FIGURE 2.

Remove the two (2) hex head screws that secure the irf-
side channels to the bezel. There is one (1) screw on each
side (see Figure 3). Next, remove three (3} decorative
Phillips head screws from each side of the cabinet wrap-
around. (When removing screws, avoid twisting the wrap-
around, since this may cause the screws to bind, making
removal and reassembly difficult.; Disconnect the speaker
leads and separate the wraparound from the bezelby pulling
the wraparound away from the bezel.

WRAPARQUND DISASSEMBLY

The side-panels are held to the top-panel by five (5)
screws in each inside corner channel. These screws
tighten into the outside corner channels which match the
cabinet color.

PICTURE TUBE REPLACEMENT

Use extreme care in handling the picture tube, as rough
handling may cause it to implode due to atmospheric pres-
sure. Do not nick or scratch glass or subject it to any un-
due pressure in removal or installation. Use goggles and
heavy gloves for protection.

Remove the cabinet wraparound asdescribed previously.
Remove the three (3) screws that secure the bezel to the
bottom cover, but do not remove the bottom cover. Swing
the bezel away from the picture tube.

MODEL CHART

Model Chassis VHF Tuner UHF Tuner
TABLE MODELS

23T4BR STS-570 TT-300%* -
Y23T4BR STS-570Y TT-305Y RTT-601
23T4BRAX* STS-570 TT-300%* -
Y23T4BRA¥* STS-570Y TT-305Y RTT-601
23T5B TS-570 TT-305%% -
Y23T5B TS-570Y TT-305Y RTT-601
23T5BA* TS-570 TT-305%% -
Y23TS5BA* TS-570Y TT-305Y RTT-601
23TS5BW TS-570 TT-305%* -
Y23TS5BW TS-570Y TT-305Y RTT-601
23T5BWA* TS-570 TT-305%* -
Y23TSBWA* TS-570Y TT-305Y RTT-601
23T5CW TS-570 TT-305%% -
Y23T5CW TS-570Y TT-305Y RTT-601
23TS5CWA* TS-570 TT-305%* -
Y23TS5CWAX TS-570Y TT-305Y RTT-601
23T5M TS-570 TT-305%% -
Y23T5M TS-570Y TT-305Y RTT-601
23T5MA* TS-570 TT-305%x* -
Y23TS5MA* TS-570Y TT-305Y RTT-601
23TS5W TS-570 TT-305%* -
Y23TS5W TS-570Y TT-305Y RTT-601
23TS5WA* TS-570 TT-305%% -
Y23T5WA* TS-570Y TT-305Y RTT-601

*A 23YP4 picture tube with a bonded safety glass is used
in these models. All other models incorporate a picture
tube which requires a separate safety glass.

**VHF tuners VTT-300 and VTT-305 may have been used
in place of the TT-300 and TT-305 tuners.

NOISE GATE CONTROL

To adjust, tune in a channel for best picture and sound.
Turn the noise gate control counterclockwise (when viewed
from rear of receiver) until the picture becomes unstable
(rolls down or slips, etc.}). Then turncontrol clockwise un-
til the picture returns to normal. Check all channels; if
any are unstable, continue turning control clockwise until the
picture is normal on all channels.

FINE TUNING ADJUSTMENTS
If the fine tuning control is out of range, individual mas-
ter oscillator adjustments are provided for each channel.

Remove channel selector and fine tuning knobs (some
models have a pilot lamp window mask which must also be
removed}. Center the fine tuning control, set tuner to the
highest numbered available channel, and with an insulated
screwdriver, adjust the individual channel screw for best
picture and sound. Adjust all other available channels in
desending order. Only a slight adjustment should be
necessary to bring in each channel.

PRODUCTION CHANGES

Chassis

Coding Change

570A-03 TO INCREASE AUDIO OUTPUT: <C312
(.0015 mf) re-located from chassis to con-
trol bracket; C313 (.0033 mf) changed to
.0015 mf; C313 and tone control (R310B)
re-wired, See Schematic Diagram for wir-
ing change.
NOTE: The wiring change affects chassis
with a tone control only.
570A-04 DESIGN CHANGE: Cl21 (560 mmf) changed
to .001 mf; L107 (390 Ph) changed to 200
h; L110 (240 )“h) changed to 270ph; L111
(500 )1h) changed to 240 ph; L201 (lOO);h)
removed; L112 (900 ph) addedin series with
R123; R128 (1K) added in series with 1107
to ground; RI111 (3.9K) changed to 1.8K.
See Schematic Diagram for wiring changes.

TO REDUCE AUDIO REGENERATION:Jum-
per lead between pins 1 & 3 of Audio Out-
put tube (V10} removed and suppressor
grid (pin 3) connected to chassis ground,

570A-05

TO REDUCE HIGH FREQUENCY NOISE
WHEN CHANGING CHANNELS: C314(.001)
changed to .0027 mf.

570A-06
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MOTOROLA TELEVISION CHASSIS TS & STS~570A-00 THRU A-06

NOTES:
VOLTAGE MEASUREMENTS
1. TAKEN FROM POINT INDICATED TO CHASSIS WITH A VIVM.+10%, G\ G
2. LINE VOLTAGE MAINTAINED AT 120V AC. e o ..
3, VOLTAGES INDICATED BY AN ASTERISK WILL VARY WITH ASSOCIATED 28 % ofie
CONTROL SETTINGS. 6 ° ° o
4. TAKEN WITH CONTRAST CONTROL AT MINIMUM AND ALL OTHER . °
CONTROLS [N NORMAL OPERATING POSITION WITH NO SIGNAL INPUT. o °
5. TUNER DN CHANNEL 13 OR CHANNEL OF LEAST NOISE WITH 0 °
ANTENNA TERMINALS SHORTED. ° o
CAPACITORS: UNLESS OTHERWISE SPECIFIED, VALUES o i °
LESS THAN ONE IN ME; ALL OTHERS IN MMF.
%% INDICATES SPECIAL CAPACITOR. 1501 CONN
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STS-570, -Y, Servicing Information, Continued
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MOTOROLA

CHASSIS DESCRIPTION

CHASSIS
TS,QTS,RTS,STS & WTS-436

MODELS

(See Model Breakdown Chart)

TS-436 Golden M chassis is a horizontally mounted type
containing 16 tubes plus a 19XP4 picture tube, germanium

MODEL BREAKDOWN CHART

video detector crystal, miniature dual selenium plug-in
type hor%zontal phase detector and transformer-type power VHF UHF
supply with the Tube Sentry system. Model Chassis Tuner Tuner

QTS-436 version does not have theTube Sentry system or 19TS5CH STS-436 TT-300 -
pilot lamps for illuminating the channel numbers, otherwise Y19TS5CH STS-436Y TT-305Y STT-601
it is electrically identical to the TS-436. 19TSCHD* STS-436 TT-300 -

Y19TSCHD* STS-436Y TT-305Y STT-601

RTS-436 version uses a turret type VHF tuner which 19T7-1 TS-436 TT-305 -
requires different value B4+ dropping resistors for the tuner, Y19T7-1 TS-436Y TT-305Y STT-601
otherwise it is electrically identical to the TS-436. 19T7-1D TS-436 TT-305 -

Y19T7-1D TS-436Y TT-305Y STT-601

STS-436 version does not have pilot lamps for illumin- 19T7-2 TS-436 TT-305 -
ating the channel numbers, otherwise it is identical to the Y19T7-2 TS-436Y TT-305Y STT-601
TS-436. 19T7-2D TS-436 TT-305 =

Y19T7-2D TS-436Y TT-305Y STT-601

WTS-436 version contains an automatic tuner assemktly 19T7-3 TS-436 TT-305 -
and function switch, otherwise it is electrically identical to Y19T7-3 TS-436Y TT-305Y STT-601
the RTS-436. 19T7-3A RTS-436 TT-306%% =

19T7-4 TS-436 TT-305 -

Chassis with a “Y” suffix contain a UHF, single conver- Y19T7-4 TS-436Y TT-305Y STT-601
sion type tuner (STT-601) which uses an additional tube and 19T7-4A RTS-436 BTT-306%* -

a B+ dropping resistor for the UHF tuner. AlQT8- [ *%x* WTS-436 BTT-302%% -
Al9TB-1AX** WTS-436 BTT-302%* =
PIN CUSHION CORRECTOR MAGNETS A19T8- 1 D*** WTS-436 BTT-302%* -
Al9T8-2%*x* WTS-436 BTT-302%* -

The pin cushion corrector magnets found on all four Al9TB-2A**x% WTS-436 BTT-302%* -
sides of the deflection yoke are used to straighten the sides Al9T8-2D*** WTS-436 BTT-302%* -
of the raster in both the horizontal and vertical planes. AlGT8-3%*xx WTS-436 BTT-302%% -
These magnets are provided as part d the yoke and are gluad Al9TB-3A*** WTS-436 BTT-302%* -
into place. No adjustment is required. AlGTB-4%*x* WTS-436 BTT-302%% -

Al9TB-4A*%% WTS-436 BTT-302%%* -
Al9TBCH*** WTS-436 BTT-302%* -
DEFLECTION YOKE ADJUSTMENT ALOT 8- CHA*** WTS-436 BTT-302%% -

If the deflection yoke is not correctly positioned, the ;'(?]Tg’lrllclg}:* 8¥g-i§2Y ¥¥-gggy ST-T 601
picture will be tilted. If the deflection yoke is not tight 19T 11 CHA* QTS-436 TT_3OO -
against the flare of the picture tube, the picture may have - - -
raster distortions or neck shadow. YI9T11CHA* QTS-436Y TT-305Y STT-601

19T1IWD QTS-436 TT-300 -

To adjust the yoke, loosenthe yoke retainer clamp screw, ;91’5,11,21_21*1* ggg':g:y %}‘-gggy ST-T 601
position the yoke as far forward as possible, and rotate un®il 19T 122 ]-A* STS:436 TT:BOO R -
Ei;:;esxcsr:‘tvx:axght. When satisfactory, tighten yoke retainsr Y19T12- 1A% STS-436Y TT-305Y STT-601

19T12-2% STS-436 TT-300 -
Y19T12-2%* STS-436Y TT-305Y STT-601
PSRBT (i3 19T12-2A% STS-436 TT-300 -
Position the centering device arms together (minimum YIQTIZ'*ZA* STS-436Y f s 0ok STT-60]
field strength) and so they lie in a horizontal plane. Then 7 Mool " TS-436 g3 00 - 6
simultaneously separate the arms of the deviceto center the 3911?’11‘3131-.1* ¥2—132Y ¥¥'§8§Y ST_T' an
picture vertically. Best adjustmentisusually withminimum Y19Tl-3 nAC TS-436Y TT-BOSY STT-601
field strength. Adjust horizontal centering by rotating the 19T 13 Z-* TS—436 TT-305 -
magnetic centering device as a unit. - - ) .
Y19T13-2% TS-436Y TT-305Y STT-601

FINE TUNING ADJUSTMENTS 19T13-2A% TS-436 TT-305 =
Y19T13-2A% TS-436Y TT-305Y STT-601

Switch Type Tuners 19T14CW TS-436 TT-305 -
. - . P Y19T14CW TS-436Y TT-305Y STT-601

If the fine tuning control is out of range, individual mas- 19T14CWA TS-436 TT-305 -
ter oscillator adjustments are provided for each channel. Y19T14CWA TS-436Y TT-305Y STT-601

- - *% -

Remove channel selector and fine tuning knobs (some }Zii:ga? g;g_igz ¥$_§82** -
models have a pilot lamp window mask which must also be 19T14W TS-436 TT-305 ~
rfemoved). Center thg fine tuning control,‘set tungr to the Y19T14W TS-436Y TT-305Y STT-601
highest numbered available channel,and with an insulated 19T14WA TS-436 TT-305 _
s.crewdrxver, adjust the‘ individual channgl screw for be;t YIOT14WA TS-436Y TT-305Y STT-601
picture and sound. Adjust all other available channels in ok
desendin d Onl light adjust t should b 19T14WD RS0 TT-306 B

g order. = Only a sugnt adjusiment should be 19T 14WF RTS-436 TT-306%% =
necessary to bring in each channel.
*A carrying handle is incorporated in these models.
Turret Type Tuners

Remove channel selector, fine tuning knobs and pilot **UHF adaptor kit, ’.rK-lZé' will convert these turrettype
lamp window mask or fine tune knob at rear of receiver on s (o Waly SECCIIE:
automatic tuning models to expose adjustment hole intuner. #*%Automatic tuning models using the TR-10 remote control
Center the fine tuning control mechanically and adjust osc- receiver.

illator core for best picture and sound. Use adjustment
tool with bit size width of .09” or less to avoid ruining
threads in strip coil forms.

(Continued on pages 80 through 88)
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MOTOROLA CHASSIS TS, QTS, RTS, STS & WTS-436A-00 THRU A-03
NOTES: 2
VOLTAGE MEASUREMENTS pe %%
1, TAKEN FROM POINT INDICATED TO CHASSIS WITH A VTVM, £10%, ° °
2. LINE VOLTAGE MAINTAINED AT 120V AC, ° .
3. VOLTAGES INDICATED BY AN ASTERISK WILL VARY WITH ASSOCIATED ° g
CONTROL SETTINGS. a °
4. TAKEN WITH CONTRAST CONTROL AT MINIMUM AND ALL OTHER o :
CONTROLS IN NORMAL OPERATING POSITION WITH NO SIGNAL INPUT. o o
5. TUNER ON CHANNEL 13 OR CHANNEL OF LEAST NO!SE WITH
ANTENNA TERMINALS SHORTED. 1501 CONN
CAPACITORS: UNLESS OTHERWISE SPECIFIED, VALUES
LESS THAN ONE IN MF; ALL OTHERS IN MMF,
%% INDICATES SPECIAL CAPACITOR,
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MOTOROLA Chassis TS-436, QTS-, RTS-, STS-, WTS-436, Service Data, Continued
REMOTE “ONLIGHT

6CGBA (RTS-436) vc:: :':,‘:;;::Ty' YIDED OET KTA "ggsz'g%:u;‘%ig;&%{?#u ) TUBE Loc AT'ONS
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(IN PWR TRA Li1]
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1 3A3 §
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N dons
A A i
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TS, GTS 8 STS-436Y ONLY g Y / I
8/10 AMP D+ FUSE ac
w2 naise g $Lo-sL0LCTYPE @m}“m“

FOCUS ADJUSTMENT

O0fSTRAS LEAD FROM PIN 4 OF PICTURE TUBE SOCKET MUST CONNECT TO ONE OF THREE TAPS OF

BLUE LEAD FROM PIN
e DR RO FOCUS ADJUST STRIP. CONNECT TO TAP GIVING BEST FOCUS.

GROUND FIGURE 1. TUBE LOCATION, FUSE GUIDE AND FOCUS INFORMATION

HORIZONTAL OSCILLATOR ADJUSTMENT
NOISE GATE CONTROL
No special adjustment is required for the horizontal
oscillator ccil as the coil is alsoused as the horizontal hold The noise gate control is located at the rear of the re-
control. Merely adjust for most stable horizontal sync. ceiver and is used to adjust the receiver for best noise pro-
tection under different signal strength conditions.

FOCUSING ADJUSTMENTS

To provide for differences inpicture tube gun structures,
a focus adjustment is provided by three lugs located on the
chassis to the left of the high voltage cage. They provide a
ground potential point, a B+ voltage point and a bootstrap
voltage point. Connect the blue lead from the picture tube
socket to the lug whichprovides the best overall focus, cen-
ter to edge of screen.

To adjust, tune in a channel for best picture and sound.
Turn the noise gate control counterclockwise (when viewed
from rearof receiver) until the picture becomes unstable
(rolls down or slips, etc.). Then turn control clockwise un-
til the picture returns to normal. Check all channels; if
any are unstable, continue turning control clockwise until the
picture is normal on all channels.

e T e N

— . . )

UHF TUNER f n
MOUNTING — s = -

BRACE
MOUNTING
SCREWS {2}

PINCUSHION

AERANEAA SN e AGhes
B | LI AR | o
TUNER B+ i ~=1 ] DEVICE
pstenct | FLTE S N ‘ B
SCREW ‘ ‘ 4 ; SCRew
R803"’"i_ . £801

| LINE FUSE
R84— | 1 5 AMP

VHF TUNER |
(SEE MODEL
CHART)

T601——

VERT
QUTPUT
TRANS

|_YOKE PLUG

/ FU SE
SLO BLO

d 4 ™ g r / Ay p L
INS| DE CAN e i [ = S : . T ERMISTON
* : 1S BEHIND

PWR TRANS

. 'If‘

— -

R609 FOCUS E501 RO15 =
R612 VERT ADJUST HORIZ HOR1Z R124 1501 AC
VERT LIN SIZE STRIP  PHASE DET SIZE NOISE GATE  HORIZ OSC & HOLD INTERLOCK

FIGURE 2. REAR VIEW OF MANUAL TUNING MODELS
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MOTOROLA Chassis TS-436, etc., Alignment Information, Continued

VIDEO IF & MIXER ALIGNMENT

Pre-Alignment Steps

1. Maintain line voltage at 120 with variac.

2. Remove the deflection yoke plug to eliminate RF inter-
ference radiation.

3. Disable local oscillator. On tuners BTT302 and TT306
{turret type), set tuner between stations. On tuners TT300
and TT305 (switch type), short out pins 8 & 9 of mix-osc
tube with a fine piece of bare wire or short pin 9 to tube
shield with a fine piece of wire.

4. Apply the negative lead of a 6.0 volt bias supply to IF
AGC (jct of RI121, Cl119 & RI101) and the positive lead to
chassis ground.

5. Connect a 1500 ohm 60W voltage normalizing resistor
from B+ + to chassis.

6. Set the contrast control at minimum (extreme counter-

7. Short across tuner input terminals.

8. Maintain 2 to 5 volts peak-to-peak at the grid of Video
Amp, except when specific values are giveninthe procedure
chart.

9. Refer to Video IF and Sound Alignment Detail for com-
ponent and test point locations (Figure 10).

10. All coil slug tuning positions, in relationto chassis, are
given in the procedure chart and in the separate detail of
Figure 9.

LIBA SHELF COIL

LI02A 41,25 TRAP 39.75 TRAP IST& 2ND IF TRANS

3RD IF TRANS

(1028 GRID COIL 101 & @ LI3B 47,25 TRAP e
clockwise position).
FIGURE 9. COIL CORE POSITIONS

VIDEO IF & MIXER ALIGNMENT PROCEDURE

STEP | SWEEP GEN. & MARKER INDICATOR ADJUST ADJ. FOR AND/OR REMARKS

1. To grid of 3rd IF thru .001 Scope to grid of Both cores af | Equal peaks & marker placement as

mf cap. Set sweep to approx. |Video Amp thru 3rd IF trans shown in curve #1.
44 Mc markers as required. [47K ohm resis- (T103)
tor.
2. To mixer T.P. thru .001 Same as step #1.
cap. on tuners TT300 & TT-
305. To grid of mixer tube
(pin 9 of V2) thru .001 cap. on
tuners BTT302 & TT306.
Connect to grid lead thru
hole provided, adjacent to pin a) 47.25 Mc a) Minimum response (tune core at
9 of V2. trap (L103B) end of coil away from chassis). See
curve #2.
b) 41.25 Mc b) Minimum response (tune core at
trap (L1024) end of coil toward chassis), See curve
#2. 39.75 Mc trap (L101) core is
turned fully into coil, toward chassis,
at a trap freq. of 36 Mc or lower. This
trap is set at 39.75 Mc only when upper
adjacent video interference is present*
3. Same as step #2 except out- To output of a) Converter Converter plate trans & 1st IF grid
put set for 1 v.p.p. diode det. con- plate trans. coil to obtain curve #3. The plate trans
nected to plate T1 on tuner affects the center peak & the grid coil
of lst IF plate b) 1st IF grid | affects the two outside peaks.
(See Fig. 10 coil (L102B) If suck-out appears in the converter
for detail of band pass, detune lst IF trans T101 by
diode detector.) turning core into coil.
As part of alignment, adjust L101 for
max at 38.25Mc, (this coil is adjusted to
39.75Mc only when adjacent video inter-
ference is present.*
4. Same as step #2, output set Scope to grid of 1st IF trans Proper 42.25Mc marker placement; ture
for 3 v.p.p. Video Amp thru (T101) core at end of coil toward chassis.
47K ohm resistor, 2nd IF trans Proper 45.75Mc marker placement.
(T102) Tune core at end of coil toward chassis
See curve #4.

5. Same as step #4 Same as step #4 If tilt occurs, readjust mixer plate trans
T1 on tuner to compensate for tilt ir
response curve and if necessary, re-
adjust 1st & 2nd IF coils {T101 & T102)
for proper response curve shown in
curve #4.

*The 39.75Mc trap-(L101B) is factory adjusted to 36Mc and is not tuned to 39.75Mc unless adjacent video inter-
ference is present. Adjust trap by tuning core away from chassis, until adjacent video interference is visually
no longer present on CRT.

4.5 MC TRAP ADJUSTMENT (L.108A)

3. Adjust sound trap (L108A) to find the two points of
adjustment at which the sound beat is just noticeable on the
picture tube screen. Rotate the core toward center of the
two points. Use minimum amount of inductance (core out of
coil) that will result in no apparent beat interference.

1. Carefully tune receiver to local station and advance con-
trast control.

2. Adjust local oscillator (with fine tuning control) to bring
4.5 Mc interference strongly into the picture.
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MOTOROLA Chassis TS-436, etc., Alignment Information, Continued

_—— 39.75 MC TRAP_ . 41.25 47.25
[7 inea 1 HEN TUNED IN ] “MC MC
ot | . . A
45.75MC
: 1 o S =5 -00.1.
SWEEP & MARKER sl |33 & T | 3ypP
GENERATOR v SR H| e O oo 0%
2 W | & |
¥ et | = Zi ]
I 0L to DIODE DETECTOR
o | wseNstePs | | CURVE 1
M|T)(1ER
‘ L108A
TRANS
— TSMC TRAP
g 6Ke\ (0T CoREl  /BBEN o/ )
VIDED U VERT 05C & 5, B9 |
MIXER To dipE AURLD SRS TAGE 3
0 TAKE-OFF 5 \\«
Ao P AKTe AR Corer <
1300
v © )
6F Y5 ACCESS TO GRID QUADRATURE
RE AMP LEAD (PIN 9 OF O

MIXER-0SC) ColL
- AGC

LINE

STEP 3
TUNE CORE

TN
AT END OF 8/3BU8 d
COIL AWAY 223 & 1ST z
FROM CHASSIS CLIPPER' 2
1STIF 5
OF iC '
11028 (3BZ6A Cory
1 GRID COILL TST IF TOWM’DCH
PP (BOT CORE) A 455\
6EZ5/6EYE =6V BIAS
I VERT T¢SUPPLY
P OUTPUT I
38.25MC ”'(ZE??)ATCCB'}%‘ET N
g 41.25MC STEP 2
+.25MC AWAY FROM CHASSIS TRAP Lo CURVE 2
STEP 3 {TOP CORE) 8
CURVE 3 TUNE BOT CORE AT END OF COIL AWAY FROM CHASSI
FIGURE 10. VIDEO IF & SOUND ALIGNMENT DETAIL
SOUND ALIGNMENT (Station Signal Method) coils. Actually, the signal should be welldown into the noise
level for proper tuning action.
The sound system used in this receiver consists of an
audio IF amplifier stage, a guadrature grid detector, and an Preliminary Steps
output stage. Since this type of sound system is extremely
sensitive, relatively small input signal voltage will cause 1, Tune in a strong TV station.
grid current to flow in both the IF amplifier and the detector
stages. Grid current through the tuned coils will load them 2. Adjust all controls for normal picture and sound.
down making the adjustment extremely broad and alignment
impossible. For this reason, it is necessary to use a very 3. Refer to Video IF & Mixer Alignment Detail for coil and
weak signal when aligning the driver and the detector input test point locations (Figure 10 ).
SOUND ALIGNMENT PROCEDURE
STEP STATION INDICATOR ADJUST REMARKS
1. Strong signal VTVM to ject of R307 1.301 (quad. coil) | Max deflection (coarse adj.) of two possible
(560K) & C311 (.01) max tuning points, use that giving the lar-
located under L301 un- gest voltage reading.*
der chassis (See Fig.
21 ).

NOTE: In some mo-
dels R307 & C311 are
mounted inside the
quadrature coil can.
Connect VIVM to ex-
posed terminal of
quadrature coil. See
Fig.20 for location.

2 " Listening test " Max sound with mimmum distortion (fine
adj.)
3, Weak signal ” T301 (inter- Max sound with minimum distortion (main-
stage coil) tain hiss level).**
4. " ” L108B (take off Max sound with minimum distortion.

coil)
If sound is not clear at this point, repeat the above procedure as necessary.

*The purpose of the top pre-set core is to enable the adjustable core to make the tuning range required whilere-
ducing the physical length, If the pre-set core should be misadjusted by previous service work, merely re-set near
top end of coil and tune for maximum.

**The signal must be weakened considerably either by disconnecting one side of the antenna lead, or connecting
low value resistors across the antenna terminals until a pronounced hiss appears in the sound. The hiss level mug
be maintained for proper alignment.
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MOTOROLA Chassis TS-436, QTS-, RTS-, STS-, WTS-436, Changes, Continued

PRQDUCTION CHANGES -
Coding Change
e e s C125 (5 mf, 300V) added between the junc-
: tion of R116, R117 and R118 and chassis
e o ground; R117 (39K, 2W), R118 (47K, 1W)
Coding Change and R126 (3.3K, 2W) physically re-located.
See TS-436 B-00 component location photo
436A-01 TO IMPROVE HIGH FREQUENCY AUDIO Fig. 20.
RESPONSE: C314 (.005 mf) changed to
,001 mf, 2000V. 436B-03 DESIGN CHANGE: E40l (sync rescap)
changed to a type which incorporates
TO REMOVE HORIZONTAL AND VERTI- more components; R402 (1 meg) and
CAL PULSES FROM AUDIO: R309 (1l meg, R403 (56K) removed.
1 W) changed to 1/2 W resistor; R314 (1 NOTE: The new rescap incorporates
meg, 1/2W) added in series with R309 to R402 and R403 plus two other compo-
terminal #3 of T501; C315 (.01 mf) added nents which were not in the chassis
between the junction of R309 and R314and previously. For new sync circuit dia-
chassis ground, gram see Figure 18.
TO INCREASE HIGH VOLTAGE: C5l4 436B-04 TO REDUCE AUDIO DROP-OUT DUE TO
(91 mmf) removed. MOISTURE AFFECTING AUDIO COILSIN
HIGH HUMIDITY AREAS: Audio IF inter-
TO REDUCE VERTICAL BUZZIN AUDIO: stage trans T301 (24D65949A02) replaced
T601 (vertical outputtrans) relocated from with 1V66241A48, which includes C306,
underside of the tuner support bracket to C307, shield and leads; Quadrature coil
the top of the bracket. Two {2) rectangular L301 (24D65948A01) replaced with
washers (4A65734A01) are used between 1V66099A99 which includes C310, C311,
the screw heads and the transformer R307, R308, shield and leads; R311 {82K)
mounting flanges when repositioned to top changed to 270K.
of bracket. Use original screws and NOTE: The new coils are dipped 1n
mounting holes. candywax. Individual components should
not be replaced on these coils in high
436A-02 TO ATTAIN MAXIMUM EFFICIENCY IN humidity areas.
THE TUNER OSCILLATOR STAGE: R8G4 10 RI20
(12K, 3W) changed to 10K, 3W. —— 10 PIN#L OF
436-02-1 TO IMPROVE VERTICAL LINEARITY: 1t ws VLA YTAGC)
C605 (.02 mf) changed to .03 mf; R614 r@-.&‘ﬂl_ fo G e e
56K | >
(470K) changed to | meg. 1544 v T
NOTE: See Vertical Stability Change un- : L0k ) 3.55
der 436B-00 for additional information. 1 150v9 o=
1 [l )
S|
436A-03 TO FUSE TUNER MOTOR: Relocate one 5z wog ) L Lorizona
end of gray lead wired between tuner mo- {v\ R . SYNC TO CENTER
tor and AC interlock receptacle to the _@_ S re 7 Riond] TAP OF E501
junction of fuse (E801) and thermistor L VOLTAGES oN 1 = o
(R802). PINS 1,28 7) 2 :‘._::
436B-00 TO FACILITATE IF PHASING: 3rd IF g g
trans TI103 (1V65811A52) changed to ==
0
1V65816A97. SYNC D[COUPTLED 8007
TO INCREASE AUDIO SENSITIVITY: Au- —>¥(§)RJ[I§7A'%2LYNC
dio {.F in(;erst:g; trabrmssg’:;o(l)z(Z‘}Dbjf)‘}‘)/-}(Ol) INTEGRATOR CIRCUIT
replaced wit 4D A02; Audio take- .
off & 4.5Mc trap coils L108 (24D65950A01) FIGURE 18, SYNC CIRCUIT POR CHASSIS B-03 AND LATER
replaced with 24D65950A02; C311 (.01 mif) [ | | 3
and R307 (560K) are now mounted on the |
Quadrature coil base (L301) inside the can; e |
resonant coils L.104 and L105 (8.5 micro- |
henries) changedto 8.8 microhenries;R301 o
(820K) changedto 100K; R302 (8.2K) chan-
ged to 22K; C302 (10 mmf) changed to 6.8 7, 7]
mmf; C303 (5.6 mmf) changed to 47 mmf, '
TO IMPROVE VERTICAL SYNC STABI- [
LITY AND LINEARITY: C602 (.0047 mf) —_
changed to .006 mf; C605 (.02 mf)changed ....—'ﬂ
to .03 mf; R614 (470K) changed to 1 meg; e
R617 (220K) added in series with the Ré17
Vertical Hold control (R602) to ground in
place of the jumper lead. R307 & C311
LOCATED INSIDE OF -3
436B-01 TO REMOVE AC POWER FROM TUNER QUADRATURE COIL ¢t
MOTOR WHEN THE RECEIVERIS TURN- CAN
ED OFF REMOTELY: The automatic por-
tion of the receiver was rewired so that
the power applied to the tuner motor (E57) AL%%B??:%L;AOE?\IT
is now 1n series with the Remote On-Off
Switch (E51A).
R118—
436B-02 DESIGN CHANGE: C801 (100-80-10 mf/
400V, 10 mf/200V) changed to 100-80- RII7T—
10-10 mf/400V; section C801D (10 mf, %
400V) relocated to the cathode of V7A "[1
(3BU8); Cl21 (10 mf, 400V) removed; C15— {\,.\
FIGURE 20. LOCATION OF RELOCATED & ADDED
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NOTES:

VOLTAGE MEASUREMENTS
. TAKEN FROM POINT INDICATED TO CHASSIS WITH A VIVM. £10%.
2. LINE VOLTAGE MAINTAINED AT 120V AC.

—

3. VOLTAGES INDICATED BY AN ASTERISK WILL VARY WITH ASSOCIATED

CONTROL SETTINGS.
4, TAKEN WITH CONTRAST CONTROL AT MINIMUM AND ALL OTHER

CONTROLS IN NORMAL OPERATING POSITION WITH NO SIGNAL INPUT,

5. TUNER ON CHANNEL 13 OR CHANNEL OF LEAST NOISE WITH
ANTENNA TERMINALS SHORTED.

CAPACITORS: UNLESS OTHERWISE SPECIFIED, VALUES

LESS THAN ONE IN MF; ALL OTHERS IN MMF,

#% INDICATES SPECIAL CAPACITOR.

MOTOROLA CHASSIS TS, QTS, RTS, STS & WTS-436B-00 THRU B-04
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oe

20 00000

.
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is TS-436, QTS-, RTS-, STS-, WI'S-436, Service Data, Continued
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MOTOROLA

TS-432 Custom Golden M Chassis is a vertically mounted
type containing 25 transistors, 10 diodes, a vacuum tube high
voltage rectifier and a 19EAP4 picture tube. The chassis
may be operated from the ACline or from its own recharge-
able Energy Cell. The switch-over from ACto Energy Cell
operation is accomplished automatically when the AC line
cord is removed fromthe back of the set. When the receiver
is operated from the AC line and turned off, a trial charge is
automatically placed on the Energy Cell. If the cell is fully
charged, the charging circuit will turn itself off. If the cell
needs charging, the charging circuit will function until the
cell is charged to full capacity, then turn off automatically.
The Energy Cell is automatically tested every time the re-
ceiver is turned off when operating from the AC line. This
assures a fully charged Energy Cell at all times.

The Energy Cell is constructed of long-life silver
cadmium. It is fully sealed and requires no maintenance.
The cell’s nominal operating voltage is 17.4 volts. The re-
ceiver will operate up to 5 hours ona fully charged cell and
may be recharged by plugging the receiver power cord into an
AC outlet for a period of 15hours after complete discharge.
The charging rate is approximately 3 hours for every hour of
portable operation.

1. REMOVE FRONT COVER

Unsnap the two latches located on either side of the front
cover by pressing front edges of latches towards the rear of
receiver and at the same time lifting out.

2. REMOVE CONTROL PANEL ESCUTCHEON

Remove all control knobs by pulling straight up. Remove
two (2) Phillips head screws located under handle and lift
panel off receiver.

3. REMOVE BACK COVER (CABINET BACK)

Remove four (4) back cover retaining screws; two (2)
on top and two {2) on bottorn of receiver. Place receiver on
its safety window (face down) and lift back cover up from
receiver until the green speaker leads are visible at the
lower left hand corner of the receiver. Unplug the speaker
leads then completely remove cover. Protect the safety win-
dow with a cloth,

WINDOW & MASK
RETAINER CLIPS ()

REMOVING BEZEL

' FIGURE 8,

4. REMOVE BEZEL

Remove four {4) bezel mounting screws; two (2) on top
and two {2) on bottom of receiver. The picture tube mask
and window are not secured to the bezel. Place receiver on
its back and slide fingers under edges of bezel when remov-
ing (see Figure 8).

When replacing bezel place receiver onits back and make
sure that the four (4) window and mask retainer clips are in
place and seated properly. Grasp complete bezel as sho.wn
and place on receiver. Start the four (4) bezel mounting
screws then turn receiver onits side andtighten the screws.
Do not force bezel, it should slide into place with ease.

CHASSIS
TS-432

MODELS
19P1-1 & 19P1-2

5. REMOVE CHASSIS FROM PICTURE TUBE ASSEMBLY

Disconnect the picture tube socket and yoke plug. Remove
eight (8) chassis mounting screws. Lift chassis from right
hand side of picture tube assembly and remove second anode
lead from picture tube. Carefully remove chassis,

6. PICTURE TUBE REPLACEMENT

Loosen the picture tube retainer strap bolt until the strap
and its retainers can be lifted offthe assembly. Remove the
deflection yoke by loosening the yoke clamp screw. Remove
the picture tube by lifting it up from the assembly. Make
sure that the four, 2-inch pieces of protective insulating
tape are in place on the assembly. Insert replacement pic-
ture tube (2nd anode button on right hand side), replace re-
tainer strap and tighten the retainer strapbolt. Replace the
deflection yoke and tighten the ycke clamp screw.

Assemble the chassis to the picture tube assembly and
apply power with a service line cord. Check receiver opera-
tion; adjust the deflection yoke, centering device and focus
{if applicable).

INSTALLATION AND SERVICE ADJUSTMENTS

WARM-UP PERIOD
Allow a warm-up period of approximately five minutes
before performing the adjustments listed in this section.

OPERATING CONTROLS

Al] operating controls are illustrated on the Transistor,
Tube & Control Location Detail (Figure 15). Refer to this
detail for the following adjustments.

DEFLECTION YOKE ADJUSTMENT

If the deflection yoke is not correctly positioned, the
picture will be tilted. If the deflection yoke is not tight
against the flare of the picture tube, the picture may have
raster distortions or neck shadow.

To adjust the yoke, loosenthe yoke retainer clamp screw,
position the yoke as far forward as possible, and rotate until
pictureis straight. When satisfactory, tighten yoke retainer
clamp screw.

PICTURE CENTERING

Position the magnetic centering device arms together
(minimum field strength) and sc they lie in a horizontal
plane. Then simultaneously separate the arms of the device
to center the picture vertically. Best adjustment is usually
with minimum field strength. Adjust horizontal centering
by rotating the magnetic centering device, as a unit, one way
or the other.

PIN CUSHION CORRECTOR MAGNETS

The pin cushion corrector magnets found on all four sides
of the deflection yoke are used to straightenthe sides of the
raster in both the horizontal and vertical planea. These
magnets are provided as part of the yoke and are glued into
place. No adjustment is required.

B ++SET CONTROL ADJUSTMENT

The B ++voltage should rangefrom 16.5V DC at 105V AC
line to 19.5V DC at 122V AClineinput. B+ +4at normal line
(117V AC) voltage should be approximately 17.5V.

HORIZONTAL SIZE ADJUSTMENT

An adjustable air-gap in the high voltage transformer
secondary core changes the size of the raster. To adjust,
turn the Horizontal Size adjustment screw either direction
until desired size is obtained.

This adjustment effects the vertical size of the raster to
some extent. After adjustmentitmaybe necessary to adjust
the Vertical Size Control.

VERTICAL SIZE AND LINEARITY ADJUSTMENTS

Before attempting to adjust the VerticalSize and Linear-
ity Controls the Vertical Bias Control which sets the opera-
ting point of the Vertical Qutput Transistor mustbe properly
adjusted. Ifthe Vertical Output Transistoris not biased pro-
perly, compression or creeping may occur at the top and
bottom of the raster.

(Continued on pages 90 through 102)
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To adjust the Vertical Bias Control, turn the Vertical
Size Control to reduce the size of the raster approximately
one inch from the top of the picture tube. Set the Vertical
Bias Control fully clockwise {(maximum resistance} when
viewed from top of receiver, then slowly turn the control
counterclockwise until compression of the upper portion of
the raster is noted and back-off slightly.

Adjust the Vertical Size and Linearity Controls for best
overall linearity with desired raster size.

HORIZONTAL OSCILLATOR ADJUSTMENTS

Set the Horizontal Hold Control to its mechanicalcenter.
Place the Horizontal Test Receptacle Jumper as shown in
Figure 13. In this position AFC voltage is removed and the
Horizontal Ringing Coil is shorted. Adjust the Horizontal
Blocking Oscillator Coil so picture is as closeto horizontal
sync as possible. Remove the jumper completely (this re-
moves the short across the Ringing Coil - AFC still removed)
and adjust the Horizontal Ringing Coil sopictureis as close
to horizontal sync as possible. Replace the jumper as shown
in Figure 14 and lock-inpicture with Horizcntal Hold Control.

AGC CONTROL ADJUSTMENT

The AGC Control is used to set the operating point of the
Video QOutput Transistor. When the control is adjusted pro-
perly, maximum contrast, without white picture information
limiting, will be obtained. There are twomethods of adjust-
ing the AGC Control. One method is to adjust the control and
watch the picture tube screen, and the other is to use an
oscilloscope to observe the video waveform at the picture
tube cathode.

o
|+ JuMPER
* JUMPER % o
FIGURE 13. FIGURE 14.

*Jumper must be insulated from body capacity or horizontal
output transistors may be damaged.

HORIZONTAL TEST RECEPTACLE

To adjust the AGC Control, tune in a channel that produces
a satisfactory picture. Turn the Contrast Controlfor maxi-
mum contrast (extreme clockwise rotation). Turn the AGC
Control clockwise (as viewed from bottom of receiver) until
loss of light gray picture information and/or white limiting
is observed. Then back-off until no limiting is observed.
A complete loss of video information will result if the
control is turned toward either end stop.

Adjust the Auxilliary Contrast Control after making this
adjustment.

AUXILLIARY CONTRAST CONTROL ADJUSTMENT

The Auxiliary Contrast Control is used to set the range
of the Contrast Control. To adjust, tune in a channel that
produces a satisfactory picture. Turn the Contrast Control
to minimum (extreme counterclockwise). Set the Auxiliary
Contrast Control for minimum contrast with good sync. This
adjustment should be made after the AGC Controlis adjusted.
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CHARGING CUTGFF CONTROL ADJUSTMENT

The Charging Cutoff Control controls the amount of charge
available for the Energy Cell. The open circuit full charge
voltage of the Energy Cell is 22.1to022.6 volts. The control
must be adjusted whenthe charging relayis replaced or when
Energy Cell voltage checks indicate an under charge.

To adjust the Charging Cutoff Control, substitute an ac-
curate, well regulated, 26 volt supply in place of the Energy
Cell. The supply must have a currentmeter, or an external
current meter must be used in series withone of the supply
leads. Use the terminal strip that mounts the energy cell
fuse for supply connections. Close the charging circuit by
inserting a dummy AC line cord into the AC line input ter-
minals. Turn the Charging Cutoff Control to the extreme
clockwise position as viewed from rear of receiver (max-
imum resistance). Then very slowly, turnthe control coun-
terclockwise until the current meter indicator dropsto zero
(relay open). The relay hasa 10 second delay which must be
observed when making this adjustment. Thia is the reason
for adjusting the control slowly.

NOTE: Allow about 10 seconds for relay to catch up be-
tween each slight turn.

To check for proper adjustment, decrease supply voltage
to 20V, thenincrease slowly while watching the current me-
ter. If the currentdropsto zero at26 volts the control is ad-
justedproperly. Re-adjust if not correct. Again observe the
delay action of the relay as described above.

To check the operation of the Charging Relay, completely
charge the Energy Cell. Then operate the receiver for
approximately one minute fromthe cell. Connect a voltmeter
with the accuracy of £.4 volts at 26 volts across the cell. Use
the terminal strip that mounts the energy cellfuse for volt-
meter connections. Place the receiver on charge. The
voltage should rise when the receiver is chargingto exactly
26 volts DC, then drop (the relay opens) to the full charge
open circuit voltage of the Energy Cell(22.1to0 22.6 volts).If the
cutoff voltage was above or below 26 volts the Charging Cut-
off Control must be adjusted.

TRANSISTOR CHASSIS SERVICE INSTRUCTIONS

SERVICING SET-UPS

For control adjustments, transistor and fuse replacement
and other field service work, the chassis may be set up as
shown in Figure 16, with the back cover removed. Refer to
Figure 15 for transistor, tube, diode and control locations.

For voltage measurements, waveform measurements,
resistance measurements, chassis alignment and other bench
servicing, the chassis may be set up as shown in Figure 17,
In this set-up, the chassis is removed fromthe picture tube
assembly (see Receiver Disassembly and Service Instruc-
tions), turned around, positioned as shown and mounted to
the picture tube assembly with two (2) 9-inch ground straps
(Motorola Part No. 42K485718). Use screws from chassis

CHASSIS EXPOSED FOR FIELD SERVICE

FIGURE 16.

disassembly to secure straps. Also, a 2nd anode extension
lead must be used, and the yoke plug and picture tube socket
must be connected when complete operation of the receiver
is desired. Referto Figures 24, 25and 26 for voltage, wave-
form and resistance measurements and Figures 20, 21 and
22 for parts locations.

SERVICE EQUIPMENT REQUIRED

The equipment now being used to service tube type recei-
vers (VTVM, oscilloscope, signal generator and sweepgen-
erator) are equally suitable for servicing this receiver.

To facilitate testing transistors, a Motorola transistor
tester (Motorola Part No. 67TP65108A07) has been devised.
This tester rapidly tests alltransistors usedinthis receiver
for shorted, open or high leakage current defects. It does
not indicate transistor parameters.

SERVICING PROCEDURE

Basically the same methods employed in trouble shooting
tube type receivers apply to servicing transistor TV re-
ceivers. The methods vary according to the section of the
receiver which may be suspected. In the RF and IF stages
some method of signal injection or tracing has been found
most effective while inthe sync circuits, observing the wave-
forms with an oscilloscope is more suitable.

Some transistor circuits are sensitive to the addition of
body capacity such as touching parts ofthecircuit. Momen-
tary grounding of circuit elements or drawing an arc from a
high voltage point may damage a transistor. In order to eli-
minate possible damage totransistoraitis bestto form habits
which will eliminate these effects from servicing procedures.
Make sure that oscilloscopes and signal injection or tracing
devices include suitable isolation in series with the probe.
Devices whichhave inputimpedance in the meg-ohms or em-
ploy series capacitors may be considered safe.

When signal injection is used (in the RF, IF, and Video
circuits) the signal is usually injected at the base of the
transistor. In signal tracing the signal is taken off at the
collector of the transistor. When adefective stage is found,
measurement of the emitter base and collector voltage will
be quite usefull. If the voltages are correct it is usually a
good indication that the transistor and the bias networks are
not faulty. This would indicate a problem in the signal cir-
cuits such as anopencoupling capacitor or a defective inter-
stage transformer. Ifthe voltages arenot correct, the trans-
sistor may be checked. If it is found to be alright the fault
is usually in the bias network. This could be a shorted by-
pass, a faulty resistor or a circuit problem such as open or
shorted connection.

In tracing sync problems it is best to make a waveform
analysis. Checks are made atthe base, collector and emitter
as outlined in this manual. When a defective stage is found
the transistors may be removed for testing. Since most
sync stages involve few circuit components, a circuit check
will usually revealthe defect if the transistor is not at fault.

See Service Aid Chart for more servicing information.

__MOUNTING STRAPS
— = 9" LONG) FOR

{USE CHASSIS
= TO SECURE STRAPS)

A 2ND ANODE LEAD”
EXTENSION
MUST BE USED

FIGURE 17, CHASSIS SET-UP FOR SHOP SERVICE
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MOTOROLA
Chassis TS-432
(Continued)

FIGURE 20. CHASSIS TS-432C-00

RESISTOR LOCATIONS (BOT)

R512
R525

R4,
RS12 & R524/
IN CUP A

R515

R514 /

R510

R203/ R519 R516 R507 R802 R520 R522

Co02,_C603 CoQ7 C608 C60S C201 CB801 CB02 C606 C309 C308 C310 C307 C13\1 31;02 C103

Cl01

FIGURE 21. CHASSIS TS-432C-00

CAPACITOR LOCATIONS (BOT)

cs12

cs17 b 4
R — —/ASH R, C14
C203° €521 C522 C518 C519 C84 CH3 Clo6 Cli8 Cl19 Cl C306 © C305 32 C132 C301 'C308
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MOTOROLA
Chassis TS-432
(Continued)

FIGURE 22. CHASSIS TS-432C-00
MISCELLANEOUS PARTS LOCATION

(BOT)

RESISTANCE MEASUREMENTS
1. Completely remove all power to the receiver
by removing the power cord and disconnecting
the energy cell ptug.
2. Transistors must be removed from circuit.
All readings taken with transistors removed
Irom their associated circuits.
3. Readings above the divider bar show resistance
to ground: Readings below the divider bar indicate
resistance to B++ A
4. In clrcuits contalning controls, the readings
above and below the divider bar taken with
controls in normal operating positions.
5. % - Reading taken with horlzontal test
jumper removed.
6. Range switch set to “fringe’ position.
7. Crt and yoke plugs connected to chassis.

YOKE f A
T504 SOCKET E503 TRZ3 LI08 (107 TRe TR24 TI01 L1IO L1069

TR13 w
AUDIO OUTPUT

8. Meter polarity: Ground lead of meter
connected to elther ground or B++.
2.
KZ.? between B & E
TR9 5
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TR0 VERTOSC \PHASE INV \SYNC SEP\YIDEO OUTPUT :
HOR1Z OUTPUT _ q o :
%0 — = s
= 1 5?0 i sek \ | s 18K - NOTE: A fow readings on chassls coded C-01
'53'33;5)‘() /- Ve St & 7 and later may differ to some extent trom those
) B B B B s S0 B shown on the above detail due to production
27 - T »8 ¥ 10/ 3 680 ) changes (revislons} In circultry.
= | I ! T 200 @ 1 220) MEASUREDTO THE JUNCTION TR14
o TR21 = LX 4 LEARD OF BB &R aupiooureur |
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0 4
. 68K ¥
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B, C&ETIE POIN H E
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o R11
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T = 010 500 Tc
FIGURE 24. bgi\;egn
\ H
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DO NOT TAKE VOLTAGE MEA SUREMENTS
ON TR20 AND TR21, USE WAVEFORM
CHART TO SERVICE TH!S STAGE

TR9
TR16 AGC GATE
"% PHASE NV
HORIZ OUTPUT 5.8V
E ‘}V
B’

N!
el
n—o
<
EI
g
B3
B
2o
I
©
\n
<
20|

TR21
HORIZ QUTPUT

15V 12.8V
{ !
10.6v—8 V-8
' J
9.4v ov
v TR17 TR18
155 HOR1Z 0SC HORIZ BUFFER

19.5V—E =0

Yes

TRY
HORIZ DRIVER

\/4
PIC TUBE

TRI3 W
AUDIO OUTPUT

TR14
AUDIO OUTPUT

VOLTAGE MEA SUREMENTS

1. Taken from polnt Indicated to chassis
with a VIVM, + 10%.

2. Line voltage maintained at 122v AC

B+ + setto 19.5V.

3. Voltages indlcated with an asterisk (%)
will vary with assoclated control settings.

4. Taken with contrast control at minimum,
runge SW in’fringé pos'n and all other
controls in normal operating position

with no signal input.

5. Tuner on channel 13 or channel with
feast noise with antenna terminals shorted.

NOTE: A few readings on chass!s coded C-01
and latet may differ to some extent from those
shown on the above detall due to production
changes (revistons) In clrcuitry.

TR24
FILTER

¥*
v

)4,_5V

OV

10.4v%

i
TR %
15T VIDEO 5-10.2V

Sov
a5V,

TRI1
AUDIO IF =

* N
45V, 1.3v

R23
VERT OUTPUT
wizv*

FIGURE 25, CHASSIS TS-432C-00

*
VOLTAGE MEASUREMENTS &

aav* |
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FIGURE 26A, CHASSIS TS-432C-00 VIDEO, SYNC
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H
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AND AGC WAVEFORM MEASUREMENTS
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FIGURE 26B. CHASSIS TS-432C-00 HORIZONTAL SWEEP WAVEFORM MEASUREMENTS
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SAFETY CHECKS

Before returning a serviced receiver (of any type)to the
owner, the service technician must thoroughly test the unit
to be certain that it is completely safe to operate without
danger of electrical shock.

In reference to Figure 23, a 1000 ohm per volt AC volt-
meter is prepared by shunting it with a 1500 ohm, 10W
resistor. The safety test is made by contacting one meter
probe to any portion of the receiver exposedto the consumer
or operator such as the cabinet trim, hardware, controls,
knobs, etc., while the other probe is held in contact with a
good “earth” ground such as a cold water pipe.

The AC voltage indicated by the meter may not exceed
7-1/2 volts. A reading exceeding 7-1/2 volts indicates that
a potentially dangerous leakage path exists between the
exposed portion of the receiver and “earth” ground. Such
a receiver represents a potentially serious shock hazard to

/um OKWVOLT {OR HIGHER} AC VOLTMETER

NOTES: 1 REPEAT EACH CHECK WITH THE LINE CORD REVERSED
N THE POWER OUTLET. ‘

2 METER READING MUST NOT EXCEED 7-1/2 VOLTS AC.

"HOT" LEAD OF METER TO EACH
EXPOSED PART OF CABINET, ..
AS WELL AS THE CABINET.
GROUND LEAD OF METER TO ANY EARTH
GROUND SUCH AS A COLD WATER PIPE ™=

the operator.

The above test should be repeated with the receiver
power plug reversed in its connection to the mains.

VOLTMETER BOOK-UP

FIGURE 23.

CHASSIS ALIGNMENT

Pre-Alignment Instructions

Before aligning the video IF and audio systems, it is
advisable to thoroughly check the system. If alignment is
attempted onanlF sectioninwhicha faulty component exists,
successful alignment will probably be impossible and the
entire procedure will have to be repeated when the real
cause of the trouble is corrected. Preliminary tests of the
aystem should include transistor substitution (make sure
transistors are inserted in their sockets properly), voltage
and resistance measurements as described in the Chassis
Service Instructions section, routine checks for bad solder-
ing connections, and visual inspection of the circuits for
overheated components as well as for obvious wiring defects.

In most cases it may bedesireable to observe the overall
response curve before completely aligning the receiver. To
observe the curve, perform Pre-Alignment Steps 1, 2, 3, 4,
6. 7 and 9. Then, refer to Mixer Alignment Detail (Figure
29) and Mixer Alignment Procedure (Step 5) for generator
and scope hook-up, and curve information.

VIDEO IF, TRAP AND MIXER ALIGNMENT

Pre-Alignment Steps

1. Remove the deflection yoke plug to eliminate RF inter-
ference radiation.

2. Connect a 17 ohm 20 watt voltage normalizing resistor
from the B4+ buss (pin 4 on yoke socket) to ground. See
Video IF, Trap and Mixer Alignment Details,

3. Remove the Video Output Transistor (TR8) from its
socket.

4. Remove the AGC Gate Transistor (TR9) from its socket.
5. Short the mixer secondary coil (L.103) to ground. Detune
the mixer secondary coil (L.103), 47.25 Mc trap coils (L102
and L104), and the IF interstage coils (L106 and L107) by
setting the cores as far away from the chassis as possible
Detune the 41.25 Mc trap (L.108) by centering the core in the
coil.

6. Set the range switch to the fringe position (extreme coun-
terclockwise).

7. Set channel selector on channel #13 and fine tuning to me-
chanical mid-point.

8. Set bandwidth trimmer (C23 on tuner) set screw.to the
extreme counterclockwise position (minimum capacity).

ADJUST
FOR MAX
RESPONSE

060% o
1ST IF TEST
RECEPT Sic

9. Turn set on. IF B4 buss voltage should be between 12.4
and 13.6 volts. See Installation & Service Adjustments sec-
tion if voltage is not within this range.

10. Refer to Video IF, Trap and Mixer Alignment Details
(Figs. 27, 28 and 29) for component and test point locations,
and Coil Core Positions Detail (Fig. 30) for core locations in
relation to chassis.

CAUTION: Sweep generator output cable must be properly
terminated.

TR8 TR9
VIDEO QUTPUT AGC GATE

e 4465
{REMOVED) © {REMOVED)

CHARGING SWEEP & MARKER
RELAY
b GENERATOR
=it e g9
2 T o nnce b =
1272 RAP, L107
YOKE —Onb IF
SOCKET —— £ TRS
1100
§ 3RD IF & TRT
) VIDEO DEY isg
§/~~ADJUST FOR TRIL oY L
MINIMUM OGND  GNDOS
e erina RESPONSE
/ _— R
VIDEO DET
N TEST RECEPT
1 41.25 MC
/ 1\
ADJUST FOR
e . A
7% MA
DIA ﬂq
-
Y u y 4
FIGURE 27.
N | 7
STEPS 1,223 VIDEO IF ALIGNMENT DETAIL
CURVE ¢

VIDEOQ IF, TRAP AND MIXER ALIGNMENT PROCEDURE

VIDEO IF ALIGNMENT (Refer to Figure 27)

Sweep Generator

Step and Marker Indicator

Adjust

Adjust for and/or Remarks

1 To 1lst IF Test Re-
cept thru a .001 mf
capacitor and a 47
ohm resistor. Set
sweep to approx

44 Mc, and for out-
put of 1V-PP on
scope. Set markers
as required.

Scope thru a 15K
ohm resistor to
Video Det Test
Recept.

Primary & secondary
cores of 3rd IF trans

(T101).

Equal peaks and markers as shown on
curve #1.

NOTE: Core at crystal end (secondary)
can be reached by inserting tool thru
unobstructed core.

Tune both cores near the ends of their
respective coils, See Fig 30 for core
positions.
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VIDEO IF ALIGNMENT (Contd)

1
%5
- ‘L Pl

Sweep Generator

Step and Marker Indicator Adjust Adjust for and/or Remarks

2. " " let & 2nd IF coil Maximum response of curve #1.

(L.106 and L107) NOTE: Should curve indicate a narrow
bandwidth, adjust bandwidth control (lo-
cated on side of 3rd IF trans, T101) for
corréct response as shown in curve #1.
Tune, both cores at end of coils towards
chassis. If unequal markers appear,
repeat step 1.

3. Generator connec- d 41.25 Mc trap Minimum response as shown on curve
tion same as step 1. (E.108) #1. Tune core at end of coil away from
Set marker to 41.25 chassis.

Me. NOTE: A tilt will be noted when adjust-
ting the 41.25 Mc trap.

4. To mixer TP d
thru a .001 mf
capacitor and a 47
ohm resistor. Set
sweep to approx
44 Mc.
a.Set marker gen a. 39.75 Mc traps Minimum response (tune core at end of

to 39.75 Mc. (L5 and L101) coil away from chassis). Adjust the 39.75
(L5 located on tuner) | Mc trap (L101) located on chasasis first.
b.Set marker gen b. 47.25 Mc traps Minimum response (tune core at end of
to 47.25 Mc. §L104 and 1.102) coil away from chassis). Adjust L104
first (toward chassis) for a minimum
NOTE: Remove the dip, then adjust L102 (toward chassis).
mixer secondary A dip will appear at a frequency higher
short and short the than 47.25 Mc. Tune thrufirstdipto a se-
antenna input ter- cond dip whichis at alower frequency
minal to ground. than 47.25 Mc. Then back-off both coils
If markers are alternately (away from chassis) untilthe
not visable in dips, 47.25 Mcmarkerisinthe second dip.
use external NOTE: Check proper adjustment of the
marker gen and 47.25 Mc traps by tuning the core of
with an insulated L104 slowly towards chassis until apip
lead, couple loose- appears near the 45.75 Mc marker on
ly to let IF coil the skirt of the curve. If the pip does
(L106). not appear, turn cores out and repeat
47.25 Mc trap alignment.
See curve #2 for above responses.
REMOVING TUNER FROM CHASSIS
Unsolder all connections to tuner. Re-
T move all five (5) screws shown in Figure
|1 1 h 34, Remove the rear tuner mounting
39.75 MC 725 bracket by removing the two (2) mounting
4 screws.

NOTE: C5, C18, C23,C28, C29 and L5 are
not furnished with a replacement tuner.

STEP 4 — e 4
CURVE #2 — I ¢ B
CURVE MUST R B3 o= %5
BE SYMMETRICAL \_ 1 1 SO S P
y 9 _—— SCREW
] MOUNTING CONTROL
o \ADJUSTFORS BRACKET TO PICTURE
o MINIMUM TUBE ASSEMBLY
/ } TR RESPONSE
i AGC GATE
VIDEO OUTPUT (ReMOVED) i
(REMOVED) _ f [’ h \
& £10) | <&
@ @ @ @ ¢ 39.75 MC | * !
TRAP _——d
, 37\ SCREWS 2)
| S<2 " MOUNTING CONTROL
CHARG ING SWEEP & MARKER i . BRACKET TO TUNER
RELAY  lnoruaLizInG GENERATOR
SNKU Rl'lﬂ 20w 9 9 E
1108 s¥ng i
B ) 4125 e |
P TRA _— SCREWS (2
SOCKET — MOUNTING TUNER
TO CHASSIS
VI‘DEO DET O ¥ O~
TjT RECEPT ano]

L

FIGURE

28, TRAP ALIGNMENT DETAIL

FIGURE 34.

TUNER REMOVAL
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ADJUST FOR MAXIMUM
RESPONSE OF 45.75 MC MARKER

39.715MC

ADJUST FOR PROPER 42,25 MC
MARKER PLACEMENT

39,75 MC

TR
VIDEQ QUTPUT
4478

@
TR9
£y Ol
0660 o

SENSITIVITY

CHARGING
RELAY
SOCKET

2 .

N 22
YOKE
SOCKET ———— -—

NORMALIZ ING
RESISTOR

.

FIGURE 29.

MIXER ALIGNMENT (Refer to Figure 29)

PROPER 45,75 MC
PLACEMENT

SWEEP & MARKER
GENERATOR

&) Q Q

SYNC

Fov 1O
OGND  GND

GROUND <

MIXER ALIGNMENT DETAIL

MOTOROLA

Chassis TS-432
(Continued)

3R0 IF TRANS IF COILS
ol L106 & L3o7

MIXER SEC
L5, (301, 1102, L104 & L108 (30:) u

MIXER PRI

FIGURE 30, COIL CORE POSITIONS

Sweep Generator
Step and Marker Indicator Adjust Adjust for and/or Remarks
5. *Gen connection " a. Mixer primary coil | Maximum response of curve #3 Tune
same as step 4. {L4) on tuner. core at end of coil towards tuner chas-
Set n"\arkers as sis. Use setting when core is furthest
required. from tuner chassis.
NQTE: Set Range b. Mixer secondary Maximum response of curve #3. Tune
wa?c.h to suburban coil (L103)} coretowards chassis. See Fig. 30 for
p95.1tlon (center po- core position.
sxtxop)l. .Adjuat the c. Bandwidth trimmer | Proper response, curve #4. Tune the
Sensitivity Control {C23) on tuner. mixer secondary coil{L103}to main-
{R101) forl/lO of tain a flat response as shown incurve
response (.1V-PP), #4.
then increase gen
gain for 1V-PP on
scope.
6. " " Mixer primary coil Proper 45.75 Mc marker placement.
{L4) on tuner. See curve #5.
7. " " a. Bandwidth trimmer |Proper 42.25 Mc marker placement.
(C23) on tuner.
b. Mixer secondary coil | Flat response. See curve #5 for proper
{L103) response
8. " " Mixer primary coil Proper 45.75 Mc marker placement.
{L4) on tuner. See curve #5.
Repeat steps 6, 7, and 8 until proper response (curve #5) is attained.
9. Gen connection " 47.25 Mc traps Minimum response (see step 4 for re-
same as step 4. {L102 and L104) marks).
Set marker gen to NOTE: Whenever the mixer secondary
47.25 Mc. coil (L103) is adjusted.the 47.25 Mc traps
NOTE: Set range must be readjusted. When the adjustments
Switch to the fringe of the 47.25 Mc traps are accomplished,
position, the mixer secondary coil should be re-
checked. If no adjustment is necessary
on the mixer secondary coil, the 47.25
Mc traps need not be retouched.

*Chassis coded C-00 does not have the Sensitivity Control. Insert a 2500 ochm bias potentiometer in series with
the AGC Amp (TR10) collector lead and adjust the same as the Sensitivity Control. Do not set Range Switch to the

suburban position.
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MOTOROLA Chassis TS-432 Alignment Information, Continued

AUDIO ALIGNMENT

Pre-Alignment Steps

1. Remove the Video Output Transistor (TRB) from its
socket,

2. Remove the Video Detector Diode (E102) from the 3rd
IF transformer (T101).

3. Remove the deflection yoke plug to eliminate RF inter-
ference radiation.

4. Connect a 17 ohm 20 watt voltage normalizing resistor
from the B++ buss (pin 4 on yoke socket) to ground (see

TR8
VIDEO QUTPUT
44718

Audio Alignment Detail).

5. Connect a 5% 62K and a 5% 33K ohm resistor in series
from point @ to ground (see Audio Alignment Detail).
6. Connect speaker leads.

7. Turn set on., Set volume control to minimum (counter-
clockwise position).

8. Refer to Audio Alignment Detail (Fig. 31) for component
and test point locations, and Coil Core Positions Detail
(Fig. 32) for core locations in relation to chassis.

9. Signal generator should be crystal controlled at 4.5 Mc
or calibrated against a 4.5 Mc signal. This is very impor-
tant for proper audio alignment,

7 ,
(REMOVED) |
00060 ¢ r
< |
e
o @ “,
CHARGING @ RE
£ ® © ' GENERATOR
R4 i
(O) TRIO » o 9
® ((?TRS & N GROUND |
TR6
VIDEO osﬂ O
TEST RECEPT 1™~ STEP3
SEE AUDIO SECTION ON_»®) - VIV
SCHEMATIC DIAGRAM () Q=
STEP 3 / AUDIO IF TRANS
STEPS 1, 2&4] 1301 £hd [

FIGURE 31. AUDIO ALIGNMENT DETAIL FIGURE 32. COIL CORE POSITIONS
AUDIO ALIGNMENT PROCEDURE
Step Generator Indicator Adjust Adjust for and/or Remarks
1. To Video Det VTIVM between Audio IF trans Maximum deflection.
Test Recept thru point (& and (T301)
a ,001 mf capa- chassis ground,
citor and 2.2K ohm
resistor. Set gen-
erator to 4.5 Mc
{crystal controlled),
2. Same as step 1 d Ratio Det trans (T302) | Maximum deflection.
except set output primary. {Corefurthest | NOTE: Core can be reached by insert-
for .3 to .4 volts from chassis.) ing tool through unobstructed core.
DC indication on
VTIVM to prevent
overloading.
Repeat steps 1 and 2
3. v VTVM, posi- Ratio Det trans (T302) | Zero voltage reading.
tive lead to secondary. {Core clos- | NOTE: Adjustment is correct when a
point @ (lead est to chassis.) negative and positive swing around zero
from top of reference is noted,
volume con-
trol), negative
lead to junction
of the 33K & 62K
ohm resistors
(see Fig. 5).
Repeat steps 1, 2, and 3
4, " VTVM, between 4.5 Mc trap (L113) Maximum deflection.
point (&) and
chagsis ground.
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MOTOROLA CHASSIS TS-432C-00 THRU C-07

4

| 1|6
2] i1

T101, T302, L501, 7501

BOT VIEW

Vo

LOCATING LUG

NOTES:
VOLTAGE MEASUREMENTS
1. Taken from point indicated to chassis with a VIVM. & 10%.

&T502 2.

3.

4,

Line voltage malntzlned at 122V AC. B++ Set to19.5V.
Voltages indicated by an asterisk wlll vary with associated
control settings.

Taken with contrast control at minlmum, range ¢wltch
in fringe position, and alf other controls in normal
operating position with no signal Input.

4l
—
m
3 I TRI1
GND IN C-02 4456
Lug 1302
301 CONN " ‘”b“‘ AUDIO IF RATIO DET
TOP VIEW (RED DOT CODE) (===~~~ —————
0 gy ¢ R315 470

5. Tuner on Channel 13 or channei of least noise with
antenna terminals shorted.
CAPACITORS - Unless otherwise specified, values less than AUDIO el = AUDIO B+ BU!
£101 DETAIL cne in MF; allothers in MMF. B4 - - -
LUG VIEW * % Indicates special capacitor.
TRS THIS LLAD GROUNDED %ﬁ/_—
4454 INC-002C-01 ONLY 4501 0R 4509~ —

ISTIF
TEST RECEPT

3RD IF

* %
o —

L103
MIXER
SEC %% oviy
10 —e==s=zzx 104,33 8.8V C116,.001 s.8v) B C
== b4
TERMQO) 7 > CNPOos| J = 3 £
ON TUNER E = o I~ -
B BB g BRET N4 sl 12L 2 & : ST |
s B G- I = S T ﬁ’ = = — 3 = =038
zas safe¥s T mafET Z2[ A : "= 3B % *Je T3 8l ¥
= "E‘ = S EH RE | 00l b3 o S BpR2: = s
% -~ e i ot < S s :‘ g = = b3
b S < = 2 = =2 =1 Sl &%
-7 = L - == IF B+ BUSS = ==
-TTT -9 Py 13v ° z _
TO ANT SWITCH SHOWN IN CBI—D o t£129 ] +_[_ Cc113
W muvce position 01T wE [ 3= S00MF 18V CALT|(4ME TRi0 c12l
4 F-FRINGE L 15V b33 15V, 47K IN C-00  IN C-00 TRRU| v ! =05
< S-SUBURBAN 3o 00 pro15ToR = = 5 THRU C-06 ¢-06 ONLY + 12,8V 4473 I
L-LoCAL  neloo ony | TOB+ AMV—— L \ AGC AMP  —
TERM (B)t——9 Rl 22k] B 5.8v R116 68K RI204.7K -
ON TUNER r‘x“
{/L WHT/GRN ~g TR9 < +j cu4
s ~< .,
=2 T c00 7] 10MF v
0750 T O RED/BLK & Acédgi“ :;[T‘;i‘nﬁ sl 1sv RIZAEL
INPUT T L AN oot L AN i = == ONY =
TN == E101 @
RANGE SW o IRHO =
TRI7
wrvzest  HORIZONTAL e
& R s e HORIZ 0SC
§ TR15 TR16 b " \':501][(470 LUCRYIEEN, 10. 6V L501 Jlﬁ _
pad 4464 4473 . = g ~B v«*g:_x wortz i~ we cs111i.01 5 X
_ % SYNC SEP PHASE INV canaltos &R . |J,’.: B 338 | JUMPER A5
= % ¢ g 0n1g By gl POSTTION £
| 3%
%Q 2 B + \&i =833 2
4 19.5V 50211470 13v ¥ =
x| = £ ! = 2
& x < = £ 1
g ! 2 2 g WL T T el T -
2 e 2 =+ < <171
- [ 83 8 X =
= 56K INC-00 =0 e —~ =28 +_LC509 R
THRU C-03 ONLY 503 | g 23 IMF NEE
o5 T =] & Lv =i
SYNG B+ +
L
POWER SUPPLY - I e SRS Sb it
Z _ Vel 4o W l
801 g 52, N4 camA w5 +
L802 3/4 ANP r\n.ei o8 8:: + €806
§‘55‘- &5 2 1000MF
2 EO * 15V
105V TO L aeR * IN C-04=
130V AC g CE - e
ONLY 2/ 8
123 LINE CORD /
PICICES /R80L_4.9 £808 80
. — + AMP
1| 1|1 Feoo-
456 O L iwloros Ling N4~ (5L0-BLO) 4510
£802 DETAIL 3KVl REMOVED = ENERGY CELL —  CORDREMOVEDYY QLINE CORD ATTACHED REGULATOR
LUG VIEW = AC CHANGE OVER SW. (uATT.OPER) == (AC OVER) =
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£301 & E302 DETAIL WHITE

STRIPE

TR13
4468
AUDIO OUTPUT

7Q TOTAL PRI RESISTANCE

TRI2 . '
4466 c ‘[.:‘ P%“sb’%slzysl:)sno'l‘-né E&D
AUDIO DRIVER R318 < 25D65280402-E
2750 _COLD 3v o
L3V § 7NN < a T304
A+ £ g N ;
e T2 “udR312, 687 g . 803
8 8% 519 A = : 3.202
e 5 LRSS 82’3 ~
[Nt SN pa
— — EA Zowd
R304 270 = = = R e
WA g =253 B
13.5v L112 AUDIO 13V
L]
60
R—?&é}fﬁnﬂ‘f“ VIDEO DET JIR1 TS TR8 | nlﬂ!:ucc-?ga
NUMBER ONLY TEST RECEPT 4451 P IONLY
TI01 VIDEO DET U LD Gl BLK JUMPER
2 V2
sede 7 19AEPA
;‘] PICTURE
A 3 JUBE
2
[
§ GRN :‘ E
& R4 E
ﬁ - E::
2[R 18 S S7¢
oSE R203 47K | 102v H
1 %8s vy
- & 5‘.
—e ol
: 2 S FOCUS CKT
"2 = IN C-04 |
=2 & LATER
& S
VIDEO 9 L I I
N o 5 =7
§: + j— -96V -
aig = =z FOCUS LEAD
EiC ) = CONNECT TO ONE OF
: — < THREE TAPS GIVING
§‘> BEST OVERALL FOCUS
or
TR20 4459
TRI8 TR19
e e HORIZ OUTPUT - YOK E
HORIZ BUFFER HORIZ DRIVER HORIZ w1 L701
SIZE 1S2A
T502_ - HV RECT
5 RS2L 47
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RSI17 2.7 1IW W o | <22 .
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MOTOROLA Chassis TS-432 Service Information, Continued

SERVICE AID CHART

SYMPTOMS

CONTROLS

CHECK OR ADJUST

TRANSISTORS

MICELLANEOUS
CHECKS

DEAD SET AC
OPERATION

DEAD SET DC
OPERATION
{operates on ac)

NO PICTURE,
NO SOUND,
RASTER NORMAL

NO SOUND,
RASTER AND
PICTURE NORMAL
{also weak sound)

NO PICTURE,
RASTER AND
SOUND NORMAL

WEAK PICTURE
{insufficient con-
trast)

LOW BRIGHTNESS
OR NO BRIGHT-
NESS

NO VERTICAL
SWEEP (thin hori-
zontal line)

HORIZONTAL
INSTABILITY
{critical hold)

LOSS OF VERT-
ICAL AND HORIZ-
ONTAL SYNC

INSUFFICIENT
HORIZONTAL
SIZE

INSUFFICIENT
RASTER SIZE
{horizontally
and vertically)

EXCESSIVE
CONTRAST OR
NEGATIVE
PICTURE

ENERGY CELL
NOT CHARGING

AC OR HUM
IN RASTER

On-off switch.

On-off switch.

AGC (R133).
Channel sel-
ector on station.

Fine tuning.
Volume.

Fine tuning.

AGC (R133).
Contrast.
Channel sel-
ector on cor-
rect channel.
Range Switch.

Brightness

Horizontal hold
AGC (R133)

Vertical hold.

Horizontal hold.

Size.

B++ set (R804).

B++ set {R804).

AGC (R133)

Charging cutoff
(R803).

NOTE: Make
checks in last
column.before
adjusting this
control.

B+ + set, set
to high.

Is line cord attached? ls
ac line voltage available
at outlet?

Is line cord removed
from receiver interlock?
Is Energy Cell charged?
1s cell plug connected?

Antenna connections.
Antenna selector switch.
Is station on air?

Are speaker leads con-
nected? Has speaker
been damaged?

Antenna connections.
Antenna selector switch.

Perform horizontal osc-
illator adjustment.

Is incoming signal
too weak (check ant.)?

Picture centering.

Line voltage.
Energy Cell.

Energy Cell. Is cell
plug connected?

TR19, TR20, TR21,
TR13 and TR14

TR7, TR8, TRI,

TR2Z, TR3, TR4,

TR5 and TRé6.

TRI11 and TR12.

TR8 and TR7.

TR8, TR10 and
TRS9.

TR13, TR14, V1
and V2.

TR22

TR17

TR1S, TR16 and
TRSY.

TR10 and TRSY.

TR25 and TR24.

E801, AC primary fuse.
If new fuse opens check
C806. EB803 and E804,
rectifiers.

E808, Energy Cell
E806, charging relay.
EB805, Cell fuse.

E102, video det. Check
voltages and waveforms
in video circuits. See
Chassis Production
Change C-04.

OQutput and driver trans-
formers. E30} and E302
detector diodes. Vol-
tages in audio circuits.

ES03, video supply diode
Check voltages in video
amp and video supply
circuits.

Check voltages and
waveforms in AGC and
video output stages.

Check CB806, audio B+
filter and E201, G
supply diode. Check
voltages at picture tube.

Check all electrolytics
in the vertical circuits.
Check voltages and
waveforms in vertical
oscillator stage.

ESO01, horizontal phase
detector. Arcing from
TS504 (HV trans.) will
cause instability. Check
voltages and waveforms
in horizontal oscillator
circuits.

Check voltages and
waveforms in sync and
AGC gate circuits.

Check B+ + voltage.
Cs21

Check B+ + voltage.

E102, video detector.
Check voltages and
waveforms in AGC cir-
cuits.

£E805, cell fuse. EB806,
charging relay. R801.

E803 and E804, rect1-
fiers.
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MOTOROLA

CHASSIS
TS-STS & WTS-435

The TS-435Y is identical to the TS -435 except for the
tuner type. Chassis having the “Y" suffix contain a factory-
installed “continuous tuning” UHF tuner. The WTS-435 chas-
is is identical to the TS-435exceptforthe tuner type. Chas-
sis having a “WTS” prefix contain a factory-installed “re-
mote control tuning system.” For tuner types, refer to the
Model Breakdown Chart.

MODEL BREAKDOWN CHART

VHF UHF
Model Chassis Tuner Tuner
CONSOLE MODELS
19K11W TS-435 TT-133 -
YI9K11W TS-435Y TT-133Y VTT-600
19K11WA TS-435 TT-133 -
YI9K1IWA TS-435Y TT-133Y VTT-600
19K12w TS-135 TT-133 -
Y19KI1zwW TS-435Y TT-133Y VTT-600
19K12WA TS-435 TT-133 -
YI9KIZ2WA TS-435Y TT-133Y VTT-600
19K12M TS-435 TT-133 -
YI9KI12M TS-435Y TT-133Y VTT-600
19K12MA TS-435 TT-133 -
Y19K12MA TS-435Y TT-133Y VTT-600
19K13CW TS-435 TT-133 -
YI9K13Cw TS-435Y TT-133Y VTT-600
I9K13CWA TS-435 TT-133 -
YI19KI13CWA TS-435Y TT-133Y VTT-600
19K 14W TS-1435 TT-133 -
Y19K14W TS-435Y TT-133Y VTT-600
19K14WA TS-435 TT-133 -
YI9K14WA TS-435Y TT-133Y VTT-600
19K14M TS5-435 TT-133 -
Y19K!14M TS-435Y TT-133Y VTT-600
19K14MA TS-435 TT-133 -
YI9K14MA TS-435Y TT-133Y VTT-600
19K15CW TS-435 TT-133 -
Y19KI5CW TS-435Y TT-133Y VTT-600
19K15CwWA TS-435 TT-133 -
Y19KISCWA TS-435Y TT-133Y VTT-600
PORTABLE MODELS
19P3-1 S$TS-435 TT-133 -
Y19P3-1 STS-435Y TT-133Y VTT-600
19P3-2 STS-435 TT-133 -
Y19P3-2 STS-435Y TT-133Y VTT-600
19P10-1 TS-435 TT-133 -
Y19P10-1 TS-435Y TT-133Y VTT-600
19P10-2 TS-435 TT-133 -
Y19P10-2 TS-435Y TT-133Y VTT-600
TABLE MODELS
19T1-3 TS-435 TT-133 -
YI9T1-3 TS-435Y TT-133Y VTT-600
I9T1-4 TS-435 TT-133 -
YI19T1-4 TS-435Y TT-133Y VTT-600
19T1-5 TS-435 TT-133 -
Y19T1-5 TS-435Y TT-133Y VTT-600
AUTOMATIC TUNING MODELS
Al9T2-3 WTS-435 2ATT-133 -
Al9T2-4 WTS-435 2ATT-133 -
Al9T2-5 WTS-435 2ATT-133 -

VERTICAL SIZE AND LINEARITY ADJUSTMENTS

Adjust the Vertical Size and Vertical Linearity controls
for best overall linearity with desired picture size. The
Vert Lin primarily affects the upper picture portion while
the Vert Size primarily affects the lower portion.

DEFLECTION YOKE ADJUSTMENT

Raster distortions can occur if the yoke is not tight
against the flare. To adjust, loosen the yoke retainer clamp
screw and push the yoke as far forward as possible; then
rotate until the picture is straight. When adjustment is sat-
isfactory, tighten yoke retainer clamp screw

FOCUS INFORMATION

To provide for differences in picture tube gun structures
a focus adjustment is provided by three lugs located on the
plated chassis. They provide a ground potential point, a 280
volt point and a 520 volt point. To adjust, plug the blue focus
lead from the picture tube socket into each of the focus
positions consecutively. Leave the focus lead plugged into
the position affording optimum focus conditions.

HORIZONTAL OSCILLATOR ADJUSTMENT

No special adjustment is needed for the horizontal oscil-
lator coil (L-501) as the coil is used for horizontal hold
lock-in purposes. Merely set for most stable horizontal sync
conditions.

PICTURE CENTERING

Position the magnetic centering device arms together
{for minimum field strength) and so they lie in a horizontal
plane, then simultaneously separate the arms of the device
to center the picture vertically. Best adjustruent is usually
with minimum magnetic field strength. Adjust horizontal
centering by rotating the magnetic centering device, as a
unit, one way or the other.

PINCUSHION MAGNETS

Pincushion magnets, in Both the vertical and horizontal
planes, are provided as part of the yoke. These magnets are
glued into pockets provided in the yoke flare and require no
adjustment,

CIRCUIT GUARD

The Circuit Guard is a thermal cut-out type of overload-
relay. It is in series with the low voltage power supply for
protection against shorts in the B+ + system.

The Circuit Guard will remain in the “closed circuijt”
state when the current requirements are in the neighborhood
of 1.8 amps, In the event of a continuous, high current over-
load, the bi-metallic elements of the unit will become
heated to the extent of “opening” the contacts and discon-
necting the B++ power supply. After the bi-metallic elements
have cooled, the Circuit Guard may be re-setby depressing
the plastic re-set button.

The Circuit Guard is designed to remain “closed” on the
higher-than-normal instantaneous surge currents encount-
ered during the initial charge of the filter capacitors. The
Circuit Guard is unique in the fact that, when a short exiats
in the associated circuitry, power is not re-applied when the
re-set button is held depressed,

DIAL SCALE ADJUSTMENT

The small hole located below the Motorola symbol M
(Channel #1 position) is provided to align the dial scale with
channel window. Use a fine pointed tool, insert into the hole
through the channel window, and turn dial scale to proper
position.

NOISE GATE CONTROL

The Noise Gate Control is located at the back and is used
to adjust the receiver for the signal strength in various
areas. To adjust, tune in a channel thatreceives a satisfac-
tory picture. Turn the Noise Gate Control counterclockwise
(when viewed from rear of receiver) until picture becomes
unstable (rolls, bounces, flip-flops, etc.), Then turn control
clockwise until picture returns to normal. Check all chan-
nels; if any are unstable, continue turning control in a clock-
wise direction until the picture is normal on all chaynels.

(Continued on pages 104 through 114)
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FRONT CONTROLS

VHF CHANNEL
WINDOW

CHANNEL SELECTOR
[T (INSTA-MATIC)
PUSHBAR

| CONTRAST
i

| ON OFF AND
VOLUME

|-~ VERTICAL HOLD
[T sRicHTnESS

I MICROPHONE
TRANSMITTER

/ HOLDER

|

TRANSMITTER

AUTOMATIC MODELS

SELECTOR

UHF CNANNEL
NDOW

UNF TUNING
ON-OFF AND,
VOLUME X
— i t¢} —
CONTRAST

VERTICAL HOLD.
BRIGHTNESS

CONSOLE & TABLE MODELS

VHF_CHANNEL
SELECTOR

MAIN
UHF TUNING
(UHF Models Only)

ON-OFF AND.
VOLUME
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FIGURE 1. TUBE LOCATION, FILAMENT GUIDE AND FOCUS INFORMATION
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MOTOROLA Chassis TS-435, etc., Cont.
PRINTED CHASSIS BOARD REMOVAL

THE FIRST STEP IN REMOVING THE CHASSIS BOARD
is to remove the three (3) screws at the rear edge of the
chassis and the metal strip they secure (see Fig. 8-1). Now
remove the four (4) tie down screws that hold the board to
the framework. These four screws are distributed along the
top of the board in the positions shown in Fig. 8-2.

DAMPER
TOP CAP

d i \
HORIZ OuT!
TUNER CONTRAST LEAD FOCUS LEAD TO LU
orr  FIGURE 8-1. TO CONNECTOR 438, A% OR AQD LEAD
CcABLE LUG A-37 CONNECTOR LUGS

COMPONENT PART REPLACEMENT ON HV & LV SUB-
CHASSIS

To replace component parts on low (LV) voltage and hi

(HV) voltage sub-chassis, pull chassis out as shown in Fig.
9-1 for easy accessibility.

FIGURE 8-2,

FOUR TIE DOWN SCREWS THAT HOLD PLATED CHASSIS BOARD TO FRAMEWORK

THE SECOND STEP IN REMOVING THE CHASSIS
BOARD is ejection of the chassis out of the framework by
thumb pressure on the ejector levers, located at the left
and right hand sides of the plated chassis board, as shown
in Fig. 8-3.

BOTTOM COVER MTG SCREWS
i LOCATION 7}

CHASSIS
FRAMEWORK
MTG SCREWS

. ’ L LOCATION )

PLATED CHASSIS BOARD |
CONNECTOR BANK
SCREWS (6)

Z/ s . vy Cuswfiivenw
—OPERATE EJECTOR LEVERS TO SNAP CHASSIS OUT OF CABINET -

DO NOT FORCE EJECTORS: THEY WiLL OPERATE EASILY WHEN

ALL SCREWS SHOWN IN FIG 8-1 & FIG 8-2 ARE REMOVED,

. FIGURE 8-3. tf ’f
i

i
THE PLATED CHASSIS BOARD IN SEMI-REMOVED Yddu

POSITION is shown in Fig. 8-4. You will notice that the tun-
er’s output cable as well as the horizontal output and damper L} |

tube’s plate caps are off. Only two remaining leads hold the |
chassis to the framework; the focus and contrast wires. -;WW ! 1&
They have been left connected in the photo for two reasons: Wy le {
to help locate their connections on the board and to remind e . rg&?fms,
you that they should be replaced first when returning the
plated chassis board back into the cabinet; they are easier _

to reach in this poseition. FIGURE 10-2.
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MOTOROLA Chassis TS-435, STS-435,

WTS-435, Continued

-~ MODELS ONLY

FIGURE 14, RESISTOR LOCATIONS

RESISTANCE READINGS

1. Completely remove all power
to the receiver by removing the
power cord from the interlock.

2. Readings above the dividérbar
show resistance toground. Read-
ings below the divider bar indi-
cate resistance to B+4.

3. In circuits containing controls,
the readings above and below the
divider bar ¥aken withcontrolsin
normal operating positions. The
individual reading gives maxi-
mum and minimum readings.

* Readings taken with video de-
tector crystal (E-101) removed.

FIGURE 12. RESISTANCE
READINGS

os-1me5) 2% ez
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500K - 1 MEG)
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FI, MEASURED COLD} 4

1o0x
10K

[FEAD RESISTANCE WITH NEG. TERMINAL
OF VTVM CONNECTED TO PIN ]

ALL OTHER RESISTANCE READING TAKEN
WITH NEG TERMINAL OF VIVM CONNECTED
10 CHASSIS GROUND OR B+ +

4
125 - 4 MEG} 1K
15K
(TOTAL BLEEDER RES} [

1%

READING TAKEN
WITH VIDEO DET
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g eom
X
b
6 MG
WS
3
=
§MEG
c
B : g
o o % o
Hien
aoTAL sLEDER REs) 12X g ® ‘},. o .
MEG [ X ) EIL 1
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MOTOROLA Chassis TS-435, STS-435,
WTS-435, Continued

SOME MODELS
ONLY

FIGURE 15. CAPACITOR LOCATIONS

VOLTAGE READINGS

1. Taken from point indicated to
chassis with a VIVM.210%,

2. Line voltage maintained at
120V AC,

3. Voltages indicated by an as-
terisk will vary with associated
control settings.

4. Taken with contrast control at
minimum and all other controls
in normal operating positions
with no signal input.

5. Tuner on Channel 13 or chan-
nel of least noise with antenna
terminals shorted.

6. All voltages are DC unless
otherwise indicated.

FIGURE 13. VOLTAGE
READINGS
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MOTOROLA Chassis TS-435, etc., Continued

PICTURE TUBE HANDLING PRECAUTIONS

An unpleasant high voltage, low current, shock may result
at the second anode of the picture tube. Use care when work-
ing in this general area. If the second anode plug is to be
removed, first short the anode to ground through a well-
insulated piece of wire after the power has been turned off.

TO REMOVE THE PICTURE TUBE

REMOVAL OF THE PICTURE TUBE begins by discba-
necting the deflection yoke from its socket, unplugging the
picture tube socket and the high voltage anode connector at
the rear of the receiver. Remove the LV mounting strap
screw shown in Fig. 10-1,

Place receiver on its side and remove the seven (7) bot-
tor, cover mounting screws and the four (4) chassis frame-
work mounting screws as showninFig. 10-2. Pull out chassis
framework as shown in Fig. 10-2 to gain easy access to the
six (6) connector bank screws and remove same. Remove
the three (3) connector banks by pulling straight away from
the plated chassis board. DO NOT twist or bend to avoid
possible damage to plated chassis board.

PICTURE TUBE MTG SCREWS (51

FIGURE 10-3.

Place chassis alongside receiver as shown in Fig. 10-4,
No further dismantling of chassisis necessary. Next remove
the five (5) picture tube mounting screws shownin Fig. 10-3,
Make certain the tube is held securely before the last'screw
is removed. Remove the picture tube by pulling the right
side out (partially) first, this will allow the left hand picture
tube bracket to clear the components on the control strip
(CS) sub-chassis. Place tube on a soft clean cloth to avoid
scratching face.

To remove picture tube mounting strap, loosenthe two (2)
bolts shown in Fig. 10-4.

LOW VOLTAGE V)
SUB-CHASSIS "~

LV MTG—
STRAP SCREW

HI VOLTAGE (HV)

SUB-CHASSIS

PICTURE TUBE
STRAP BOLTS {2)

PROTECTIVE™
MOUNTING

TAPE ~PIX TUBE

MOUNTING
STRAP

FIGURE 10-4,

Prepare the replacement picture tube by placing duplicate

pigcgs of tape around the screen edges, as found on the
original picture tube,

ALIGNMENT SECTION

VIDEO IF & MIXER ALIGNMENT

Pre-Alignment Steps

1. Remove the back cover and bottom cover as illustrated
in Fig, 10-2, disconnect bottom cover isolation .network.
Remove the one (1) tuner mounting screw and slide tuner
out partially to gain easy access to test points.

2. Set the Channel Selector on channel 13 and_ the Cont}'alt
control to minimum (extreme counterclockwise rotation).

VIDEO IF & SOUND ALIGNMENT

PRE-ALIGNMENT INSTRUCTIONS

Before alignment of the video IF section is attempted, it
is advisable to thoroughly check the system. If alignment is
started on an IF section in which a faulty component exists,
successful alignment will probably be impossible and the
entire procedure will have to be repeated when the real
cause of the trouble is corrected. Preliminary tests of the
system should include voltage and resistance measurements,
routine checks for bad soldering connections, and visualin-
spection of the circuits for overheated components as well
as for obvious wiring defects.

3, Disable the tuner’s local oscillator by shorting point ,
located near oscillator tube V-2, to the tuner chassis with
a piece of wire. See Alignment Detail for location.

4, Short across the tuner’'s antenna with a piece of wire.

5. Remove the deflection yoke plug to eliminate RF inter-
ference radiation. Then connect a 1500 ohm 50 watt resistor
from B+ + (contact A-3) to ground (contact A-4) for normal-
ization of the receiver’s voltages.

6. Apply the negative lead of a 4.5 volt bias supply to con-
tact A-18 (IF AGC test point) and the positive lead to con-
tact A-17 (chassis ground) of the plated chassis board.

7. Maintain line voltage at 120 volts AC by use of a variac,
IMPORTANT: Use an isolation transformer to protect the
test equipment, the receiver and yourself from shock
hazard.

8. Make all alignment adjustments from the top (component
side) of the plated chassis board.

9. Refer to the Video IF & Sound Alignment Detail for com-
ponent and test point locations. For proper positions of the
coil cores, see the Coil Core Positions Detail.
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MOTOROLA Chassis TS-435, STS-435, WTS-435, Alignment Information, Continued

VIDEO IF & MIXER ALIGNMENT PROCEDURE

SWEEP GEN INDICATOR

STEP AND MARKER (OSCILLOSCOPE) ADJUST ADJUST FOR AND/OR REMARKS

3o To grid of 3rd IF amp Connect thru a 47K Top and bottom Equal peaks with 45.75 and 41.25
thru a .00l mmf capac- ohm resistor to grid [slugs of 3rd IF Mc markers as shown on curve #1.
itor, Set sweep to approx (pin 7) of video amp {coil (T-103)
44Mc. Markers to 45.75 See Alignment Detail Tune both cores away from each
& 41.25 Mc, Set gen out- for location other & near the ends of their res-
put for 2 to 5 volts P to pective coils. See Core Detail for
P waveform on oscillo- core positions.
scope.

2. To tuner’'s mixer TP (M) Same as step #1
thru a .001 mmf capacitor.

The TP is adjacent to mi- Note: Temporary removal of bias
xer tube. See Alignment battery or increased generator
Detail. See Note in last amplitude may be required to see
column. trap responses.
a. Set marker gen for a, 47.25 Mc a. Minimum response (tune both
47.25 Mec. trap coils: L- cores at end of coil away from
101C & L-103 plated chassis). See curve #2 of
Alignment Detail,
b. Set marker gen for b. 41.25 Mc b. Minimum response (tune core
41.25 Mc. trap coil, L- at end of coil away from plated
102A (top core) chassis). See curve #2 of Align-
ment Detail:

3. Connect same as step #2 Connect to plate Mixer trans. Tune both T-2 & L-102B for res-
except set output for (pin #5) of 18t IF (T-2) located ponse shown in curve #3, step #3
exactly 3 volts P to P tube. It may be on tuner: Also of the Alignment Detail, T-2 af-
waveform on scope. expedient to con- 1st IF grid coil fects the center peak & L-102B

nect from under- slug (L-102B) affects the two outside peaks.
neath side of board: |}located at bot Asg part of alignment, adjust L-108
See Align. Detail of coil form. for max frequency response about
for location, 38.5 Mc (this trap is tuned to 39.75
NOTE: Connect Mc when evidence of strong adjacent
a jumper lead video interference is present) to
from pin #5 (plate) make sure it does not interfere in
to pin #6 (screen) of the response curve, ¥ See curve #4.
the 1st IF tube when
adjusting T-2 & L- If a suck-out (trap effect) occurs,
102B detune 1lst IF trans (T-101).
Tune both coil cores at end of coil
toward plated chassis,
4. Same as step #2 with Same as step #1 1st IF trans Tune for proper 42.25 Mc marker
same output & markers. (T-101) placement (tune core toward plated
chassis),
2nd IF trans Tune for proper 45.75 Mc marker
(T-102) placement (tune core toward plated
chassis),

5. Same as step #4 Same as step #4 If a tilt occurs, readjust the mixer
trans (T-2, on tuner) & if nec-
essary touch-up the lst & 2nd IF
trans (T-101 & T-102) for the re-
sponse shown in curve #4 of the
Alignment Detail.

* The 39.75 Mc trap (L-101B) is factory adjusted to 36 Mc and is not tuned to 39.75 Mc unless
adjacent video interference is present. Adjust trap by turning core toward chassis, until adjacent
video interference is visually no longer present on picture tube,

4.5 MC TRAP ADJUSTMENT

1. Carefully tune receiver to local station and advance con-
trast control.

2. Adjust local oscillator (with fine tuning control) to bring
4.5 Mc interference strongly into the picture.

3. Adjust sound trap (L-109A) bottom core to find the two
points of adjustment at which the sound beat is just notice-
able on the picture tube screen. Rotate the core toward
center of the two points. Use minimum amount of inductance
(core out of coil) that will result in no apparent beat inter-
ference.

SOUND ALIGNMENT (Station Signal Method)

The sound system used in the TS-435 receiver consists
of an audio IF amplifier stage, a quadrature grid detector
and an output stage. Since this type of sound system ia ex-
tremely sensitive, relatively small input signal voltage will
cause grid current to flow in both the IF amplifier and the
detector stages. Grid current through the tuned coils will
load them down making the adjustment extremely broad and

alignment impossible. For this reason, it is necessary to
use a very weak signal when aligning the driver and the de-
tector input coils. Actually, the signal should be well down
into the noise level for proper tuning action,

Preliminary Steps

1. Tune in a strong TV station,

2. Adjust all controls for normal picture and sound.

3. Refer to Video IF & Sound Alignment Detail for coil and
test point locations (Fig. 22).
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MOTOROLA Chassis TS-435, STS-435, WTS-435, Alignment Information, Continued
SOUND ALIGNMENT PROCEDURE

STEP STATION INDICATOR ADJUST REMARKS
1. Strong signal VTVM to jct of L-301 Maximum deflection {coarse adj.), Of two possible
R 305 (560K ) (quad coil) | maximum tuning points, use that giving the largest
and R 304 voltage reading. **
{82K) located
near L-301 (See
fig 22)
2, " Listening test " Maximum sound with minimum distortion (find adj.).
3. Weak signal* " T-301 Maximum sound with minimum distortion (maintain
(inter- hiss level), *
stage)
4. " " L-109B Maximum sound with minimum distortion.
top core
(take-off)

GENERATOR
® —©

SWEEP & MARKER

O

(o]
®IIXBI ™
4ES8
RF AMP

If sound is not clear at this point, repeat the above procedure as necessary. .

* The signal must be weakened considerably either by disconnecting one side of the antenna lead, or
connecting low value resistors across the antenna terminals until a pronounced hiss appears in the
sound. The hiss level must be maintained for proper alignment.

*% The purpose of the top pre-set core is to enable the adjustable core to make the tuning range required
while reducing the physical length. If the pre-set core should be misadjusted by previous service work,
merely re-set near top end of coil and tune for maximum,

VHF TUNER

SYNC

L1028

NORMALIZING RESISTOR 4.5V BIAS
15000 50W + =
| T T

1
= ATAL
(B++) (GND}
)
QUAD DET COIL

1ST VIDEO tF

V8 30T6
V3 3B26A AUDO DET

301
AUDIO INTERSTAGE

,:lz Ly 2 NS U S T '} W S W I
I:’ (GND) (IF AGC) F_]
=

...

" NOTE: RECEIVER MUST
BE IN PLACE AND

COMPLETELY SECURED

V5 6AUS L9Acson) ASMC TRAP | “DURING ALIGNENT.
3RD VIDEO IF ; ;
& AUDIO IF LI9BCroR) ‘

V6 8GN8
VIDEOQ AMP & VERT 0SC

RAP]

1RAP

)
5 MC 1

.25 MC T

(TO!
25
{ToP)

L AL

MC

CURVE 3
CURVE MUST BE
SYMMETRICAL

LI0ZA&B

LIo1B&C

3 45.75MC
30% MARKER
<t RANGE

T101 (INCL L1G3}

0 T,

N

IF INPUT
RECEPT

41,25
MC

STEP #2
CURVE 2

IRD tF GRID
TEST POINT

39.75 MC TRAP
(WHEN TUNED IN)

STEP #4
CURVE 4

FIGURE 22. VIDEO IF AND SOUND ALIGNMENT DETAIL

LI9AL B

FIGURE 23. COIL CORE POSITIONS
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION
MOTOROLA Chassis TS-435, STS-435, WTS-435, Schematic Diagram, Continued

(Wires with arrows connect to correspondingly lettered wires of diagram on page 111) g
5 Ay (ON PLATED CHASSIS BOARD) 3w T !:':B
A21 'Lisov RI5 S\3Ka—" ~———R16 8K 50} Al 1
B+ + 280v
°® ® Tiol,
V3 3BZ6A V4 3826 VSA 1/2 6AUS 0y

3RD IF y -7

~VVV

R101 2.2K

mvv%}é)
™8 b
L101 & L102 CONN Vl DF..O

B+ (TOP VIEW) B++ 280V

280V

AAAA,

] VIO
= SEAWSGHS
P HORIZ 0SC

R512 8,2K

V7B
Q| @ 1/238U8
: SYNC SEPARATOR

& 4 1 260V
3

i
I
A 10M
' (220 8
i ©
: sl
I
(

1 e ool <R

WIRED EXTERNALLY ON TS-435A-00
& A-O1 ONLY, REMOVE WHEN oy

SEE V7A FOR VOLTAGES
ON PINS #1,2,4 7

USING 51K7543980 MODULE g
=
______ T e YO Ao
[ @/ : i o [* &
o cRpo ¢, = | (DRI MOl ) A33 RSB 1!
a5V PP S 2KV JUMPER #4 \ = o
i) 15v PP 2 Ic&?sl 6'5:"" HORIZONTAL
SYNG H =2

V12 Vil Vi4 Vs VHF TUNER_ _ _ _ _ UHF TUNER

12AF3 12DQ6B  TEY6

V4 Vi V9 V6 vi V10 V15 V8
3BZ6 38Z6A 8BQ5 19AFP4  3DT6

L801

AB8 1Ald3 4 AB!

€801 aasa-04 _ CB
T = T o Dt AL i
= E801 - - g
CIRCUIT BREAKER 80941001
{ | csos} 140 MF
= ; - Hw YELZ 280V
€802 "3z B0 i I+ = E8M4 n JUMPER#1  JUMPER # 2
ON-OFF W g'»~ UHF gg ==t c812C C812D GIAT oSS
120v § :[150 MF :[ 1300MF 10MF C8111£,001 ZKV PURPOSE OF
AC ONLY N E806 = = L = L7 L] L 2 CZBKl" 410 FOR I1SOLATI)
* ON SOME VHF v SHORTS .,
= = e ] POWER SUPPLY e

CABINET CHASSIS  CABINET

THIS SCHEMATIC COVERS PLATED CHASS!S BOARD TS-435A-00 THRU TS-435A-04 LOW VOLTAGE CHASSIS LV-A, LV-A-1 & LV-B; HI VOLTAGE CHASSIS HV-A, CONTROL STRIP CS-A,!
ON SHOULD HAVE A PLATED CHASSIS BOARD, OR RELATED SECTION, WHICH IS STAMPED WITH A CODE LETTER OR NUMBER LATER THAN THAT SHOWN ON THI'S SCHEMATIC....THE DI
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(Wires F and G connect to marked wires of circuit on page 111) FOCUS ADJUSTMENT: CONNECT LEAD #4
FT G TO TAP GIVING BEST FOCUS
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MOTOROLA Chassis TS-435,

ON TT-133Y ONLY

SELD. GWD. —A  TErs
VOL. ARM —A2 “‘-"’El'{
GND — A4
(on 133Y
N.C. - AS ONLY)
Bo-v
V.R. ARN —Ab B+ FIL m T2
i Lmmic |7 @mc/@ ® 9
N.C —A8 [
b OSC SHORTING OPENING MIXER OUT
Aupto TRAN3-G2|—A9 MODULES VIEWED FROM
AUDIO TRANS-P |=—Al0 TOP SIDE.OF CHASSIS
LOCATING NOTCH
SHLD, GND. ~—All
voL. ToP —Al2 ax 55 |8 E,,
@O— L0
oy
= . 20K
o O+ %
= w2t 8
2 ronme rIL. — A3 & % I
g Al4 ® ®
t CRT FIL, [
R2oara —Al5 L ® ®
| Bauix.osc —Al6 HORIZ SWEEP MODULE
44 PART NO. 51K754390
Q 6 T.P. ~Al7 -
SwacT.r. |~AB g AN G o, ® W
S no1se cate —=Al9 : - 5
g B++ T.P. —A20 E A
WRr B+ —A2]
Ecrr G2 —A22 g '5':‘ 0
o CRT FIL, A . &
g RF AGC —A24 | LHe
=] :
s &
e VERT SWEEP MODULE
; PART KO, 51X753520
Samio umie (SRS M OF Couoh cont
BLANKING — A26 GRERX - GRIDS (G1)
e A - CATHODES (K}
ERIBOCTIE: e Azl aar-BED -C:uss'sl 1) .
= o - EN
vioso Lymic  |—AZ L (2s0v)
-AGC PULSE —-A29 COPPER - FILAMERT OR GND
+AGC PULSE —m BLACK - OP’]I:OJ.:}':G?IDS
AGC LYTIC —A31
YOKT Bee —A32 A37, A38, A39 & A4
Z. saw —A33 CONNECTORS LOCATED AY
mos1z. VARIOUS POSITIONS ON
Bes —A34 TOP SIDE OF BOARD
v.0.XFmR —A35 _C_S_
rIiL —A36
3 CONNECTOR  BOARD
NOTES:

VOLTAGE MEASUREMENTS

1. Taken from point indicated to chassis ground
with a VTVR. *10%.

2. Line voltage maintained at 120V AC.

3. Voltages indicated by an asterisk wil) vary with
associated control settings.

4. Taken with contrast control at minimsum and all
other controls in normal operating position with
no signal input.

5. Tuner on Channel 13 or channel of least noise with
antenns terminals shorted.

WAVEPORM MEASUREMENTS

1. Tskem from point indicated to chassis with a wide-
band oscilloscope.

2. Oscilloscope aynced pear sweep rate indicated.

3. Taken with strong signal; contrast control at
maximum; all other coutrols in normal operating
position,

CAPACITORS -~ Unlesa otherwise mpec¢ified, values
less than one ip MF; all others in MMF.

%3 Indiceates special capacitor.

STS-435, WTS-435, Service Information, Continued

PRODUCTION CHANGES

Chassis
Coding

Changes

TS-435
A-01

TS-435
A-02

TS-435
A-03

TS-435
A-04

TS-435
A-05

TS-435
A-06

TS-435
A-07

TS-435
A-08

CS-B

CSs-C

HV-A-1

HV-A-2

HV-B

LV-A-1

LY-B

.01 mf 1400V cap (C508) added; to prevent other
component breakdown if crt arcs, Connected
between Boot B++ to ground, pin #1 of V6B
(ground) to C505,

Horizontal osc module (E504), partno. 51K754365,
changed to module part no. 51K754390; 20K res
and .001 cap previously wired externally from
riser #9 of module to ground are now incorpor-
ated in new module,

Resistor, R308 (470 ohm), physical location
changed to eliminate possibility of burning insula-
tion of tuner and crt cabling.

.01 mf 1400V capacitor (C508) removed,

.01 mf 1400V capacitor (C815) added; to prevent
damage to filament string if crt arcs. Connect-
ed from TP A23 to ground { crt fil to ground).
.01 mf 1400V capacitor (C18) added to VHF
(TT-133Y) tuner versions only; connected to
feed-thru terminal “J” and ground. To prevent
damaging feed-thru capacitor if crt arcs.

R602 (Vert Size 4 meg & Vert Lin 2 meg) chan-
ged to Vert Size 2 meg & Vert Lin 2 meg; R613
(560K) in series with Vert Size changed to 2.2
meg. Changes were made to center Vertical
Size range.

NOTE: When using the 18K754414 control as
a replacement, be sure to change value of R613
to 2.2 meg on chassis coded A-00 thru A-04.

Horiz Size control, R507 (5K) changed to 10K;
R508 (6.8K) inseries with Horiz Size changedto
15K - 2W; R506(18K) removed from lug #4 of
12DQ6B Horiz Qutput tube; Jumper #3 removed
from lug #8toground and replaced by R514 (22-
2W). These changes were made to reduce over-
drive.

C130 (.01 mf -1400V) added between the B++
side of resistor R105 (12Z0K) and the ground side
of R111 (1K) to prevent pop arc between B++
and ground on board.

Cl129 (.0l mf - 500V) changed to .01 mf - 1400V
to prevent failure of Noise Gate control.

2.2 meg res (R601) in series with Vertical Hold
control changed to 1.8 meg; change was made to
center up Vert Hold control.

R807 (100) was added between R806 (1K) and
pilot light ontuner mounting brackettoincrease
life of pilot light.

Core clamp pad, part no. 75A65636A01, located
between horizontal output transformer core and
mounting plate removed; to reduce strain on
mounting plate. Horizontal output transformer
assembly without the core clamp pad will carry
part no. 24D65410A02-B-1.

Same as HV-B change.

R515 (2.2} was added between lug #2 and lug
#6 of 3A3 H. V. Rect; white lead was moved
from lug #2 to lug #6. Changes were made to

improve reliability of the 3A3.

Yoke socket mounted from bottom side of sub-
chassis (LV) to prevent arcing to chassis.

DESIGN CHANGE: Cap C509, C510 and Res R513

located on yoke socket, replaced with Res-Cap
E505.
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PHILCO

CHASSIS CROSS REFERENCE

TELEVISION
12J27 SERIES

Model Chassis Chassis 12 Position | 13 Position | All Channel CRT Type
for VHF for UHF VHF VHF-UHF UNF
Modeis Models Tuner Tuner Tuner
X3058CG 12427 76-12405-1 17D&RP4
(T-106)
UK3038CG 124270 76-12432-1 76-12320-1 17DRP4
(T-103R) (T-130)
X305918 12427 76-12405-1 17DRP4
(T-106)
UK3039LB 120270 76-12432-1 76-12320-1 17DRP4
(T-103R) (7-130)
K30608L 12427 76-12403-1 17DRP4
(7-106)
K3060GY 12927 76-12405-1 17DRP4
(T-106)
K3060WH 12027 76-12405-1 17DRP4
(T-106)
K3213GD 1242778 76-12405-2 19A8P4
(T-106TS)
X32206D 1227 76-12405-1 19A8P4
(T-106)
UK32206D 125270 76-12432-1 76-12320-1 19ABP4
(T-108R) (T-130)
K3220BE 12927 76-12405-1 19ABP4
(T-106)
UK3220BE 124270 76-12432-1 76-12320-1 19ABP4
(T-105R) (1-130)
K3220W8 12927 76-12405-1 19A8P4
(T-106)
uK3zzows 120270 76-12432-1 76-12320-1 19ABP4
(T-108R) (7-130)
X3220G% 12427 76-124058-1 19A8P4
(T-106)
UK3220GR 124270 76-12432-1 76-12320-1 19A8P4
(T-105R) (T-130)
X3222WH 12927 76-12405-1 19ABP4
(7-106)
UK 3222WH 125270 76-12432-% 76-12320-1 19A2P4
(T-108R) (T-130)
X3222SA 12527 76-12408-1 19A8P4
(T-106)
UK322285A 124270 76-12432-1 76-12320-1 19ABP4
(T-105R) (T-130)
X3224G0 12427 76-12403-1 19ABP4
(T-106)
K322481 12927 76-12403-1 19ABP4
(T-106)
UK3226GD 124270 76-12432-1 76-12320-1 19ABP4
(T-105R) (T-130)
UK32268 124270 76-12432-1 76-12320-1 19ABP4
(T-108R) (7-130)
X3230GD 12427 76-12405-1 19A8P4
(T-106)
UK3230G0 124270 76-12432-1 76-12320-1 19A8P4
(T-103R) (1-130)

1. Height—Adjust with a thin screw driver through the

RECEIVER SET UP CONTROL LOCATIONS

hollow knob and vertical hold shaft.

2. Horizontal Hold Centering—Adjust with a thin
screw driver through the hollow horizontal hold
shaft and knob.

3. Vertical Lincarity—Adjust with a thin screw driver
through hollow shaft of brightness control and knob.

4. Width Adjustment—Remove volume and contrast
knobs, the width control VRS can be adjusted

through the opening.

6. Tubes—All tubes (except CRT) are accessible after
removing back. 1G3GT, high voltage rectifier, s

Fusible B+ Resistor—xemove cabinet back. Re-

sistor is a plug-in unit at top right corner.

in cage.

1.

2.

Composite video signal, 2nd
detector output at video input
(L15 of VIFS panel) contrast
set fully clockwise 2.4 volts
p-p, 15,750 c.p.s.

Sync separator output, plate
of V4, (pin 3 of BAWSBA) or
(L19 of VIFS panel) 36 volts
p-p, 60 c.p.s.

HORIZONTAL OSCILLATOR ADJUSTMENT

Allow sct to warm up. Tune in a picture.
Short out the horizontal ringing coil, T6 by placing
a jumper across terminals 1 and 3.
Set the horizontal hold control, VR2 shaft, to the

center of its range.

Adjust the horizontal hold control centering control,
VR2 screw driver adjustment, to sct the oscillator
to the correct horizontal line frequency (to stop the
picture; it will not be stable). Bring picture into
sync from high frequency side (black bars sloping

up to the left).

Remove the shorting jumper from across T-6 and
adjust the ringing coil core for stable picture sync.
Bring picture into sync from high frequency side.
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PHILCO Chassis 12J27 Series, Schematic Diagram, Continued
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PHILCO Chassis 12J27 Series, Schematic Diagram, Continued
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PHILCO Chassis 12J27 Series, Service Information, Continued
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PHILCO Chassis 12J27 Series, Service Information, Continued

ANEL LUG CONNECTIONS

Terminal Lug {dentification VIFS Pansel

identitication

275V B+ lead

Lead to center fug of brightness control,
VR1

Video output to CRT cathode, pin 7
260V B + lead

Shielded lead to top of volume control
VR4

Tuner AGC lead

Biue lead of A.O.T. to audio output plate
Shielded lead from arm of volume control
VR4

Filament lead to L25 of sweep panel
Lead to contrast control VR4, lug 3
Test point for sound detector

Gate pulse from H.O.T.

 I-FAG.C

Lead to lug 2 of VR4, the contrast control
Video output from video 2nd detector
Test Point: Grid of second I-F

{-F input link from tuner

Fitament input from L26 of deflection
panel

Sync output to L22 of sweep panel

165V B + lead

150V B + lead

Terminallugdentification Deflection Panel

A8
AUDIO OUT DIsC SIF & N.I
AND GATE L2z
VIFS PERMA CIRCUIT PANEL 52
K 1 L 1 M 1 N 1 o I P 1 Q L R | s [ L24
?'@ L25
LZZJ ﬂizs ) 126
R3I™ L27
§ \%\ L28
@t N2 3 A L2
c29 L30
ﬁ ﬂLza 31
gm
! L32
L33
[ R3 )/Q/
ﬂ R3e L34
csz@ ﬁ.y W L35
R37
L36
L37
L38
v9
g ks 17D4
VERT 08¢ Hch bec HoR o:usT DAMPER
VERT OUT
DEFLECTICN PERMA-CIRCUIT PANEL
SYMBOL LOCATION c2 D19 D3 N3 SYMBOL LOCATION R3S
A.L. C23 G 18 D4 N2 R13 c2l R36
AOT. B 12 c24 F 18 El M1l R4 B 21 R37
Ci1 H2 C25 E 18 g2 1 RIS £ 21 R38
C2 E22 C26 M 14 E3 D11 R16 720 R39
C3 c22 c27 015 F1 P4 R17 E 20 R40
c4 B 21 C27A Q1s FC R3 RIS c20 R
Cs F21 C28 K15 N1 H21 R19 B 20 R42
o3 D21 c29 L15 N2 M 14 R20 A 20 R43
[or} c2i c3o N 15 N3 014 Ra1 A 20 v
Cs C 2t C31 P15 N4 016 R22 120 TI
C9 E 21 c32 K 16 NS All e B 20 =
cio E 20 C33 M 16 R1 H 22 R24 F 19 T3
Cit F 20 C34 N 16 R2 D 22 R2S J18 T4
Cc12 C 20 C3s Qe R3 B 22 R26 G 18 TS
c13 J20 C36 S 16 R4 B 22 R27 F I8 T6
Cl4 G 19 C38 N4 RS J1 R28 E 18 v.OoT
cis E 19 c39 N2 R6 Ja1 R29 D18 vCi
ci6 B 20 Cc40 K21 R7 H2i R30 E 18 ve2
c17 B 19 Cca2 K 10 RS G 21 R31 114 vC3
Ci8 H 19 Cc43 G 10 R9 G22 R32 P1s vC4
c19 H19 C44 R10 G 21t R33 N 15 VRI
C20 E 8 D! H 19 R11 F21 R34 Q1s VR2
(o] E 19 D2 D4 RI2 £21

Deflaction Panel

Sync input from VIFS panel L19

Lead to top of height control VR3

Lead from damper cathode to H.O.T.
terminal #3 and pin 2 on yoke

Filament lead to V9 13DF7 pin 4 from L9
of VIFS panel

Filament lead from V8 17D4 pin 7 to
VIFS panel L18

Lead to top of vertical hold control VR3
Vertical output cathode, lead to E1 by-
pass electrolytic

Vertical output plate, blue lead to V.0.T.
Lead to center tap of width control VRS
Lead to center tap of vertical linearity
control VR1

Vertical output bias, lead toVIiFS panel L2
Fitament lead from pin 4 of V10-8CG7
to CRT pin 1

Shielded lead to horizontal hold center-
ing control VR2

Fillament lead from surge resistor to V11
17DQ68B

De-coupled B 4+, 260V

275V B +

Lead from top of width control VRS

L1s VR3 M2
M 16 VR4 Q3
M 16 VRS Pt
016 WRI F22
M 16 WR2 E 22
Pi6 WR3 K21
K3 WR4 S5
P4 WRS J3
J1t WRé6 Q3
H I WR6 Q3
WR7 Ju
:)2212 X1 J2i
F 21 X2 Ja
G 19 X3 J20
E 19 X4 G 20
P16 X5 c19
E3 X6 B 19
Cis X7 H 19
C18 X8 c19
C 20 X9 B 18
c X1o0 B 18
H2 X1 Hi8
K2 X12 R 14
X13 R 15
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PHILCO Chassis 12J27 Series, Alignment Information, Continued

VIDEO I-F ALIGNMENT

AM ALIGNMENT

CONTRAST CONTROL: set for maximum.

CHANNEL SELECTOR: set tuner to channel 4 posi-
tion.

SIGNAL INJECTION: to tuner feed-thru capacitor in
mixer grid circuit.

BIAS: —8 volts to L13 on VIFS panel.

SCOPE: connect to L15 on VIFS panel, video detector
output.

OUTPUT LEVEL: not to exceed 1.0 volt peak to peak
during pole and sweep alignment. Not less than .2
volt peak to peak as null, during trap alignment,
is approached.

1. Adjust tuner pole, T1T for maximum at 42.9mc.
This is a temporary setting for trap alignment.
. Adjust trap VC3 for minimum at 41.25mc.*
3. Adjust traps VC2 and VC4 for minimum at
47.25mc.*

4. Repeat steps 2 and 3. Bias may be reduced as trap
minimum is approached.

5. Adjust tuner pole, TIT (tuner) for maximum at
42.9mc.

Adjust VC1 for maximum at 45.5mc.

Adjust TS for maximum at 44.3mc.

Adjust T4 (top) for maximum at 45.0mc.
Adjust T4 (bottom) for maximum at 42.7mc.
Repeat step 8 only.

SIRCH NN

*These traps are sharp. During adjustment, the gen-
erator output frequency may change with generator
setting. This may be compensated for at the gen-
erator.

SWEEP ALIGNMENT
SIGNAL INJECTION: to antenna terminals through
matching network (generator to 300 ohms).

CHANNEL SELECTOR, BIAS, SCOPE and OUT-
PUT LEVEL: Same as AM alignment.

2 N«
- ~
R.F IN MC Y R © B ot S
ﬂ
100 7/ < \\
& 80
= 60 \
g i/ \
< 40 A
¢ \
20 4 1
/ \
0 LI T TT T T LR T
tFwwc 8 8 9R8 8% 8 B3 g%
¥ g7 332 % 5.

FIGURE T—1 OVERALL R.F., I.F. RESPONSE
CURVE, CHANNEL 4

1. Inject 65.75mc, AM, 30% modulated signal, into
antenna adjust fine tuning control for minimum
output. Do not disturb fine tuning during balance
of I-F adjustment.

2. Inject channel 4 sweep signal (69mc with 6mc
sweep width) into antenna. If necessary, adjust the
following poles to bring the curve within limits.
Refer to Fig. (1-1)

a. VCI, to set carrier level.

b. TIT on tuner, to adjust 42.5mc (sound side)
slope.

c. TS, adjust for flat response curve.

d. Detune TS, to set knee on sound side 20%
lower than knee on carrier side.

4.5 MC TRAP ALIGNMENT

1. Inject 4.5mc AM signal into L15 or use station
signal.

2. Connect 4.5mc detector Fig. 1-2 to L3 (pin 7 of
CRT).

NOTE: Preliminary padding of 4.5mc test de-
tector connect detector to an accurate source
of 4.5mc signal and pad core of transformer
for maximum dc output voltage.

NOTE: When using generator calibrate by zero
beating with sound I-F developed from station
signal.

3. Connect 20,000 ohms/voltmeter, set to 2.5 volt
range, to detector output.

. Turn contrast control fully clockwise (to maximum).

Adjust 4.5mc trap (T2 bottom) for minimum in-

dication.

SOUND I-F ALIGNMENT

NOTE: The sound I-F alignment is based upon a

properly aligned video I-F strip.

1. With a strong signal (antenna connected) adjust
the quadrature coil, T1, for maximum sound.

2. Remove short from sound test point L11 and add
parallel combination 15K resistor and 150 mmf
capacitor to ground.

3. First rotate fine tuner into maximum smear (maxi-
mum counter-clockwise) to reduce signal. Adjust
T2, (top) sound takeoff coil and sound interstage
transformer, T3, both coils for maximum negative
dcatLl1l.

4. Retouch quadrature coil for maximum sound.

NOTE: Misadjustment of the sound takeoff, T2
(top) and the sound interstage, T3, will cause
either weak sound or an excessively high noise
level, or both.

oA

! PART NUMBERS
o It : I ¢ 30422121
i RI C2  PART OF TI
| XTAL €3 30-238-3
i RI  66-2478340
Tl 32-4443
ANEOT ’ 2 I €3 OUTAVT yraL 34-8022-2
|
|
|
!

4.54C DETECTOR PROBE

FIGURE 1—2 4.5MC DETECTOR PROBE CIRCUIT
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~ PHILCO

VOLUME ;TVV-LIQ.'_ MQST—OFTEN—NEEDED 1962 TELEVISION SERVICING INFORMATION

1962 “K”-LINE TELEVISION
12N50 SERIES

e an s 1
e

MODEL CHASSIS CROSS REFERENCE

CHASSIS | CHASSIS 13 POSITION
MODEL FOR VHF | FOR UHF ’3;&3;’&“ VHF/ UHF Abhﬁ':c::‘:" CRT TYPE
MODELS | MODELS TUNER
K3720CB 12N51 76-12380-1 19BLP4
(TT-140)
UK3720CB 12N51U 76-12381-1 | 76-12343-2 | 19BLP4
(TT-144) (T1-132)
K3722BE 12N51 76-12380-1 19BLP4
(TT-140)
UK3722BE 12N51U 76-12381-1 | 76-12343-2 19BLP4
(TT-144) (TT-132)
K3722CG 12N51 76-12380-1 19BLP4
(TT-140)
UK3722CG 12N51U 76-12381-1 | 76-12343-2 | 19BLP4
(TT-144) (TT-132)
K3724GD 12N51 76-12350-1 19BLP4
(TT-140)
K3724S! 12N51 76-12380-1 19BLP4
(TT-140)
K3724WA 12N51 76-12380-1 19BLP4
{TT-140)

NOTES: Cabinet Colors — BE = Beige, CB — Charcoal Blue, CG = Coral Green, GD — Gold, §| = Silver, WA = Walnut.

PICTURE TUBE REMOVAL, MODELS
3720, 3722 AND 3724
1. Remove chassis.
2. Remove %” bolt at top center of CRT mounting ring.
3. Pull mounting ring open.
4. Remove CRT.

CLEANING SAFETY GLASS
CAUTION: WHEN CLEANING SAFETY
GLASS ALWAYS USE A SOFT CLOTH
WITH SOAP AND WARM WATER.

12N51 NOISE CONTROL SETUP (VR2)
The “Noise Control”, VR2, adjusts the bias of the noise
inverter stage for optimum performance at all signal levels.

The procedure for adjustment is as follows:

1. Adjustments to be made with weak signal. If neces-
sary, disconnect antenna from set to obtain weak
signal.

. Shunt the noise control with an 18,000 ohm resistor.

. Adjust the fine tuning control until slight sound beat

appears in picture.

4. Adjust the noise control until the picture appears
watery. This condition is due to the noise inverter
stage passing some inverted sync signal.

5. Back off the noise control slightly until picture is
steady. Then remove the 18,000.ohm resistor.

W N

CHECKING THE HORIZONTAL PHASE COM-
PARER SELENIUM DIODE (D1 ON V.0.S. PANEL)
When servicing television receivers where the dual sel-
enium diode phase comparer is suspected, a fast and
efficient method of checking them is this:

A 20,000 ohm/volt meter is employed. On the 10K
scale the forward resistance (meter connected in the
same polarity as the diode) should be a maximum of
6000 ohms. The ratio of the forward resistances of the
two diodes should be less than 2 to 1. On the 100K
scale the back resistance (meter connected in reverse
polarity to the diode) should be a minimum of 2 meg-
ohms.

HORIZONTAL OSCILLATOR ADJUSTMENT

Allow set to warm up. Tune in a picture.

1. Short out the horizontal ringing coil, T8, by placing
a jumper across C33, place jumper between lugs
L37 and L40.

2. Set the horizontal hold control, VR6, to the center
of its range.

3. Adjust the horizontal hold centering control, VR1B,
to set the oscillator to the correct horizontal line
frequency (to stop the picture; it will not be stable).

4, Remove the shorting jumper from across C33 and
adjust the ringing coil T6 core for stable picture sync.
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PHILCO Chassis 12N51, 12N51U, Service

vea VC3
4725 MC 2. 72MC

C

+260v T2

vl -

RO VIF B
VIDEO DET.

//

L)

R

o

—IF QUT

2
4725MC 41 ZSMC

Video IF Perma-Circuit Panel — Top View

+I150v

v2
2ND VIF

PANEL LUG CONNECTIONS—12N51—CHASSIS

Information, Continued

LEGEND FOR PERMA~CIRCUIT PANELS

HORIZONTAL CIRCUITS

SOUND IF DETECTOR
AND AUDIO CIRCUITS

VIDEO AND AGC CIRCUITS

VERTICAL CIRCUITS

SYNC SEPARATOR AND
NOISE INVERTER CIRCUITS

VIF PANEL L13 Lead to P8, horizontal yoke L26 Lead to VR2, noise control L39 Lead to E1-2
Ll Lead to L46 VOS Panel L14 Lead to 143 L27 LeadtoGl3 o e L40 Lead to B4-7
L2  Lead to L32 VOS Panel L15 Lead to VRY, volume control L28 Lead to E4-3 L4l Leadto VR4, width control
L3 Lead to L51 L16 Leadto VRG, vertical L29 Lead to L28, E4-3 142 Lead to L7 I-F panel
L4 I-F Ou!% lin. control L30 Lead to VR7, brightness L43 Lead toLl4
L5 Lead { lech’olyhc L17 Lead toBl-9 rol L44 Lead to E1-2
facltor E2.2 L18 Lead to Electrolytic L31 Lead to CRT cathode, pin 7 L45 Lead to pin 3 of H.O.T,
L8 Capacitor E4-3 L32 Lead to L2 I-F panet 148 Lead to L1 I-F panel
L7 Lead to L42 VOS Panel L19 Leadto V.O.T., Lead to L33 Lead to B1-9 L47 Lead to pin 5 of H.O.T.
VYOS PANEL PQ of vertical yoke L34 Lead to VR8, horizontal L48 Lead to B4-4
L8 Lend to gnd of CRT, pin 6 L20 Lead to L33 hold control L49 Lead to P4 of H.O.T.
L9 Lead to A.O L21 Lead to VRS volume control L35 N/C test omt L50 Lead to B+ 275 volts
L10 Lead to ‘5.0 L22 Blue lead to V.0 135 Liedtol L51 Lead to B1-9
L1l Leadto Ltlecg(l)bétic }:%2 ll:eag ¢ Lsd f CRT. 7 kgg N /cd tes;:zoéntl n {.:gg ll:e:tdi to .;‘01 H.O.T.
apacitor - ead to ol ! ad t
L12 Lead to VRS, vertical hold L35 NG oo pin LSR8 contrast conteol e o
v5
Vil V9 v? 6FDT
6BY8 6JES-SS SEA VERT 08C
AGC (.iATE VIDElO out NI.a SIF VER"I' out
1 .
e ' RO
Ls2
s L v B
LR N Ne  PLAT! % g
s £ i
¥E < & Sl S
o < s, B | B — j
PR NOISE ? " ; 1 | &———®A THESE POINTS IN
X8 — . 2 NEWMATIC 5.g LOW VOLTAGE
E ; et VERT é} l orrm- U3 POWER SUPPLY
’ o ae ceeln®, ,@ou XTs | Sw NEW-MATIC
172770 “? . L SETS ONLY |
“ov. 4 AR N3 E‘,r
v “ £¢ 9o} RISY GRiD
3 #] ] 123 n&s}z 3 (PR e o
L]
as, UL o
g . Lie
ol {18
e 1 i %y "
"Wy > x ciaf |
3 @ 248" 7 1
e v (o awd
L “#9CR
'w
<3 g 1
GIS ¢ - :E‘P ]
o /) L15 G /% :
g‘ VOL // O 4
Aoy
A} ]
viI2 }IB VIO VRIB V‘4
6DES 60Q68 6CGT HORZ, 6B8Q5
DAMPER HORZ, OUT HORZ.0SC CENT, AUDIO OuT

Video-Oscillator-Sound Perma-Circuit Panel — Top View

level should keep signal out of overload.

VIDEO (-F ALIGNMENT 12N51

AM Alignment b.
1. Connect tuner to receiver.
2. Remove 6BY8 gate tube. e
3. Apply 2VDC to tuner AGC bus. (L49) on V.OS.
panel.
4. Apply 10V to I-F AGC bus. (L42) on V.O.S, panel. d
5. Connect scope through 10K isolating resistor to I-F a2
output (L46) on V.O.S. panel. £
6. Apply AM signal to mixer grid through .001 capacitor. .
7. With AM signal, 400 cycles modulated, 30%, make h:

the following I-F trap and pole adjustments. Input

a. 41.25 me.—null with VC3 (bias may be lowered).

47.25 me.—null with VC2 and VC4 (bias may be

lowered).

Repeat “b” to insure maximum rejection. Reduce
bias and increase signal level so that accurate null
may be obtained.

42.75 me.—VC1 and T2 for maximum.

45.0 mc.—~T3 for maximum.

45.75 mc.~T1T (on tuner), for maximum,

44.3 mc.—adjust T1 for maximum.

Adjustment of all cores should be made from top
of coil downward.
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VOLUME TV-19., MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

PHILCO Chassis 12N51, 12N51U, Alignment Information, Continued

(Continued from page 122)

Sweep Alignment

1L

2.

100%-—T1—

T0% ——

Repeat steps 1 to 5 inclusive in a.m. padding pro-
cedure.

Inject R-F sweep at channel 4 (R-F response should
meet tuner specifications). Connect generator to an-
tenna terminals.

. Set detected sweep level at 3V, P to P, by adjusting

R-F input level.

. Adjust local oscillator for zero beat between R-F pix

carrier and 45.75 mc. I-F pix carrier.

. Observe sweep response (Figure 1-1) and make the

following touch-up adjustments:

a. 45.75 mc. position adjusted with T3.

b. 42.5 me. position adjusted with VC1 and T2. If
42.5 mc. is high, adjust with VC1. If 42.5 mec. is
low, adjust with T2.

c. Tilt curve (balance top for equal peaks) with T1.

. Don’t make any adjustments with T1T.

VALLEY

PIX CARRIER \ SOUND CARRIER

ALLOWABLE LIMIT OF
TILT
30%

IDEAL
CURVE

BANDWIDTH MUST NOT EXCEED 11 MC. AT
THE TO% POINT.

Figure 1-1. Tuner Response Curve
Showing Bandpass Limits

Picture Quality Adjustment

1.

2.

'S

Repeat steps 1 to 5 inclusive in a.m. padding pro-
cedure.

Apply 45.5 mc. a.m. signal, 400 cycle, 30%, modulated
to mixer grid through .001 capacitor and make the
following adjustment, making sure signal does not
overload:

a. Maximize with TIT (on tuner).

NOTE: Due to the broadness of the
mixer pole, it may be necessary to use
a d.c. meter at the I-F output. Retuning
the mixer from 45.75 mc. to 45.5 mec.
will represent approximately ¥ turn of
TIT core downward.

. Repeat steps 1 to 4 inclusive in sweep alignment

procedure.

. Observe sweep response at padding bias.
. Remove I-F and tuner bias (replace 6BY8 gate

tube) and observe sweep response. The detector
level is 1 volt, P to P.

., Make no additional adjustments.

4.5

1.

2.

mc. Trap. Alignment

Inject 4.5 mc. a.m. signal into L46 or use station ,
signal.

Connect 4.5 mc. detector (see circuit Figure 1-2)
to L31 (pin 7 of CRT).

NOTE: Preliminary padding of 4.5 mec. test
detector.

Connect detector to an accurate source of 4.5 mc.
signal and pad core of transformer for maximum d.c.
output voltage.

3.

4,
5.

NOTE: When using generator, calibrate by zero
beating with sound I-F developed from station
signal.

Connect 20,000 ohms/volt meter, set to 2.5 volt
range, to detector output.

Turn contrast contro! fully clockwise (to maximum).
Adjust 4.5 me. trap (bottom core T7) for minimum

indication. o

|

3y
]
x33909
Fys
g?g,:

Figure 1-2. 4.5 mc. Detector Circuit

SOUND TAKE-OFF AND INTERSTAGE

ALIGNMENT

To align the circuits in T7 and T5 it is necessary to use
the sound test point L27 for output indication. This test
point is grounded and no RC network is on the panel.

L

Remove the ground and add an RC network to
ground. The network consists of a 15K ohm resistor
and a 150 puf capacitor in parallel. .

. Connect V.T.V.M. to RC network. A TV station

signal may be used for alignment if the 4.5 mc.
signal level can be reduced below the limiting level.
This can be done by tuning the tuner local-oscillator
all the way into smear and turning down the con-
trast. Reducing the antenna input until the picture is
lslig};l:ly snowy should also reduce the 4.5 me. signal
evel,

. Adjust the upper core of T7 and both cores of T5

for maximum meter reading. With 4.5 me. level, set
for —3V meter reading, turn lower core of T5 clock-
wise to drop meter reading to —2V. Turn upper core
of TS counterclockwise to drop meter reading to
—1V. This should be approximately ¥ turn.

] ‘r
-

G I MIXER 6RID
s INJECTION
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION-

RCA VICTOR

MODEL AND CHASSIS REFERENCE

TUNER
MODEL ELar CHASSIS MOUNTING TUNER DEFLEC-  kiNEscoPE
191419284 Portable KCS133A  TMAIBA  KRKI6N 114°  19AVP4
191.A-192U & 4U  Portable KCS1338  TMAIBB  knwaony  114°  19AVP4
lAE202 &5 Portable KCS133F  TMAISC  KRK98E 114°  19AVP4
191-AE-202U & 5U KRK99E .
*191.AER-204 Portable KCS133C  TMAL7A  KRK102H  114°  19AVP4

The final numeral in the model number designates the cabinet finish, as follows:—2-BLACK, 4-IVORY (4-GRAY for Model 191-AER-204

only), 5-VERMILION, 8-BLUE and 9-MAPLE. The suffix “U” in the model number identifies instruments with provision for UHF reception.
* This model incorporates a KRT1B (2 Button) Remote Control Transmitter and a KRS24C Remote Control Amplifier.

ADDITIONAL MODELS

WIDTH ADJUSTMENT

The width adjustment is L10] and is located at the top of the

. delolis CHASSIS chassis, between the horizontal output tube and the high voltage
192-A-094-MV  KCS133F compartment.
192-A-094-MU  KCS133H The width of the picture should be adjusted to fill the mask
192-A-098-Mv  KCS133F with a line voltage of 108V. With normal voltage of 120V, the
192-A-098-MU KCS133H picture should overscan the tube at each side by approximately
192-A-099-MV KCS133F % inch. The adjustment should be made with the Brightness con-
192-A-099-MU KCS133H trol set at normal operating position.

(Material on pages 125 through 132)

CENTERING ADJUSTMENT

Centering is accomplished by means of two levers on the back
of the yoke. By alternately rotating one magnet with respect to the
other, then rotating both simultaneously around the neck of the
tube, proper centering of the picture can be obtained.

DEFLECTION YOKE ADJUSTMENT

If the lines of the raster are not horizontal or squared with the
picture mask, rotate the deflection yoke until this condition is ob-
tained. Tighten the yoke clamp screw.

VERTICAL SIZE AND LINEARITY ADJUSTMENTS

Adjust the vertical size control R530 until the picture overscans
approximately %" at both top and bottom. Adjust vertical linearity
R147 until the test patern is symmetrical from top to bottom. Ad-
justment of either control will require a readjustment of the other.
Adjust centering to align the picture with the mask.

AGC & SYNC STABILIZER CONTROL ADJUSTMENTS

Select the channel with the strongest signal and turn the fine
tuning to obtain a 4.5 mc. beat, then back approximately 20° from
the point where the beat occurs. Turn the horizontal hold control
until the picture falls out of sync then back to where it just pulls
into sync. Turn the AGC control R113 and the Sync Stabilizing con-
trol R515 fully counter-clockwise. Turn the vertical linearity control
to bring the top edge of the picture into view.

© newove (21 screws (@ REMOVE SEVEN SCREWS HOLDING
T R o NEAR SN DrmcomMCT  mimoea Slowly advance the AGC control clockwise until a slight bend

{

DISCONNECT  SPEAXER
EAD(S}

Figure 4—Chassis Removal and Safety Glass Cleaning

appears at the top of the picture, then turn the control counter-
clockwise 45° from this point. Turn the Sync Stabilizing control
clockwise to produce a slight bend at the top of the picture, then
counter-clockwise 15° to 20° from this point. In high noise areas
turn counter-clockwise 10°.from point of bend.

Readjust the horizontal hold and vertical linearity controls for
correct setting.

PAD FOR
50N COAX.

PAD FOR
T2 COAX.

PAD FOR

51300 <
>

S
aTn

3000
BALANCED
oUTPUT

Figure 7—Sweep Attenuator Pads
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RCA Victor Chassis KCS-133A,B,C,F,H, Alignment Information

PICTURE I-F TRANSFORMER AND TRAP ADJUSTMENTS
TEST EQUIPMENT CONNECTIONS:

BIAS ... ... ... e Ground the I-F AGC bus at terminal "N" of PW200.
OSCILLOSCOPE ............... Connect to 2nd Detector output at test point TP204. Set scope for 5v. p-p.
SIGNAL GENERATOR .......... Connect to mixer grid, at strap on S1B for KRK96, KRK97, KRK98 and KRK99 series tuners or
to test point TP2 for KRK102 series tuners, in series with 1500 mm{. capacitor. (See Figure 14
or 16.)
SWEEP GENERATOR .......... Connect to the grid of the 3rd picture I-F amplifier, pin 1 of V206, through hole in board.
Use shortest leads possible. (See Figure 20.)
VACUUM TUBE VOLTMETER. . . . Connect to 2nd Detector cutput at test point TP204. Use DC probe.
MISCELLANEOUS ............. Refer to Figure 20 for adjustment locations.
SWEEP SIGNAL
S GENERATOR GENERATOR RRIUSY REMARRS
1 Peak 2nd pix. I-F . 45.5 me. T207 Peak T207 and T206 on fre-
tramsformer quency for max. output on
meter. Adjust generator for 3
Peak lst pix. I-F volts on meter when finally
2 enstonor — 43.0 mc. T206 peaked.
. " T208 Adjust for maximum with re-
3 Ad’;‘m S;d el 40-50 mc. (I-F) ﬁ%g zz (top & sponse shown in Figure 8.
e T g NS : ’ bottom cores) Use Sv. p-p on scope.
: T205 Adjust for minimum output
4 Adjust 47.25 me. trap I 47.25 me. (bottom) indication on meter.
5| Adunwzsmewen | — 3525 me g | e
6 Adjust 41.25 mc. trap [ 41.25 mc. ('IZ,[:S itfifi::tﬁiir ;ir;:z;:f output

SWEEP ALIGNMENT OF PICTURE I-F

TEST EQUIPMENT CONNECTIONS:
BIASSUPPLY .................. Set for 0.0 volts on I-F AGC bus at "N" of PW200, and —3.5 volts to tuner AGC terminal.

OSCILLOSCOPE ............... Connect a 001 mi. capacitor in series with a 180 ohm resistor from TP202 to ground, with the
capacitor connected to TP202. Connect oscilloscope to the junction of the resistor and capac-
itor, using diode probe. (See Figure 20.)

SWEEP GENERATOR .......... Connect in series with 1500 mm{. to S1B (or TP2 on KRK102 series tuners) at mixer grid. Use
shortest leads possible. (See Figure 14 or 16.)
SIGNAL GENERATOR .......... Couple loosely to sweep output cable to provide markers.
VACUUM TUBE VOLTMETER. . . . Connect to 2nd Detector output at test point TP204. Use DC probe.
MISCELLANEOUS ............. Refer to Figures 14, 16 and 20 for adjustment locations.
2L GENERATOR GENERATOR ARISH REARAS

Set channel selector to channel 4.
L11—KRK98 & 102

7 Adjust :gixler plate 40 - 50 me. (I-F) 4‘;27'2 me. Iiég:ﬁgﬁgg Sweep output set for 0.5 v.
oA el L5]1—KRK97 P-P on scope. Adjust for max.
— gain and response “A" in Fig-
. 9. Max. allow. tilt 20%.
Adjust I.F 42.5 me. T204 ure
8 input 40- 50 me. (I-F) 4575 mc. (bottom)

Repeat step 4 above, if necessary, for minimum output at 47. 25 mc. Remove 180 ohm, .00! capacitor and scope from TP202.
Connect scope to test point TP204, using direct probe. Set bias supply for —6 volts at terminal "N of PW200.

42.5 mc. T208 : [
Retouch I-F _ 3 . Adjust for response “B" in Fig-
9 transformers 40- 50 me. (I-F) 4g57g :‘:z }‘%g'é ure 9. Use 5 v. P-P on scope.

Remove sweep from mixer grid. Couple signal generator to mixer, in series with pad shown in Figure 5. Set generator to
45.75 mec. and adjust output for exactly one and one-half ( 1¥2) volts on the "VoltOhmyst”. Remove the pad and connect
generator direct to mixer grid. Do not change generator output in -step 10.

10 Set 41.25 mc. 41.25 T206 & Adjust for 1.2 to 1.5 volts onf
attenuation 49 me. T208 VTVM with response "B".
l l Connect sweep generator to antenna terminals using pad shown in Figure 7.
: 42.5 mc., 45.0 me. T207 & Retouch slightly to correct over
(G e Sk B 45.75 me. T208 all tilt. Maintain response “B".
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RCA Victor Chassis KCS-133A, etc., Alignment Information, Continued

SOUND I-F. SOUND DETECTOR AND 4.5 MC TRAP ALIGNMENT
TEST EQUIPMENT CONNECTIONS:

BIASSUPPLY .................. Apply —10 volts to the I-F AGC bus at terminal “N** on PW200.

OSCILLOSCOPE ... ............ Connect across speaker voice coil.

SIGNAL GENERATOR ... ... ... Connect to test point TP204 on PW200.

VACUUM TUBE VOLTMETER . . . . Connect to output of diode detector shown in Figure 1l. Set meter for negative voltage
readings.

MISCELLANEOUS ... ... ..... Connect test diode detector, see Figure 11. to pin 7 of V202. Refer to Figure 20 for adjustment
locations.

SIGNAL .
STEP GENERATOR ADJUST REMARKS

Set contrast control maximum clockwise.

Adjust Driver

Adjust T202 top & bottom for maximum on

12 Transformer Primary 4.5 mc. ;‘283“00;; meter. Set generator for 1.0 to 1.5 volts when
and Secondary oo peaked. Peak cores at open end of coils.
. Adjust T20! for maximum negative DC on
13 .rﬁf;‘_“gﬂs;“u:i 4.5 me. T201 meter. Set generator for 1.0 to 1.5 volts on
meter. -
14 Disconnect the diode test detector. Turn off signal generator and tune in strongest signal in area adjusting volume
control for normal volume (approx. Y turn from c.c.w.). Turn core of T203 flush with top of coil form.
15 Adjust Sound Observing oscilloscope and listening to audio output adjust T203 clockwise to a peak.

Detector Tran-. Continue clockwise to second louder peak and adjust for maximum on this peak.
Move the oscilloscope to the kinescope cathode. Use the diode probe. Set the contrast control to maximum clockwise position.

4.5 mc., A-M Mod,,

Adjust for minimum 400 cycle indication on

16 Adjust 4.5 me. trap 400 Cycles T209 oscilloscope.
Alternate Method Using Generators With F-M Modulation Provided.
12 Same as step 12 above. Modulate 4.5 mc. signal with F-M 400 cycle signal with 7% kc. deviation.
13 Same as step 13 above. Modulate 4.5 mc. signal with F-M 400 cycle signal with 7% kc. deviation.
Adjust T203 for max. 400~ output on scope
l 4 Adjust Sound 4.5 mc., 400 cyc'e T203 using max. amplitude peak. Set volume con-
Detector Trans. F-M Mod., 7Yz kec. Dev. trol for .70 v. p-p on scope when peaked. See
response in Figure 10.
Retouch Driver and Decrease input to minimum usable signal. Re-
15 Sound Take-Off. Trans. F N‘I‘ .Edm;.,;gofyc]l)e T.f.%z& touch T20l & T202 for symmetrical breakout.
for breakout - Cletp TR0 LB 120 Response in Figure 10.

Move the oscilloscope to the kinescope cathode. Use the diode probe. Set the contrast control to maximum clockwise position.

16 r Adjust 4.5 mc. trap T

41.23 Mc 45.75MC
8% MAX
85% MIN os%

Same as step 16 above. Adjust for minimum 400 cycle indication on oscilloscope.

Figure 8—T208 3rd Pix I-F Response Figure 10—Sound Detector Response

CEROLT 42-0uc 00! XTAL 560K
T3% +10% TO PINT - iy’ o it - AA o
- 5% OF v202 o Y
10
VTVM
360K 10K -001
B+ AT :[
TERM. Q 5 T H

Figure 9—Maixer Plate and Overall I-F Response Figure 11—Sound Diode Detector
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RCA Victor 'Chassis KCS-133A, etc., Service Information, Continued

108708 109707 109708 109707 109708 109707 109708 108707
GEARS SHAFT 8 GEARS SHAFT & GEARS SHAFT & GEARS SHAFT B
{incl brocket) GEAR (incl brockat) GEAR (inc) brocket) GEAR {inc1 bracket) GEAR

= - — 2
MIXER GRID

MIXER GRID MIXER GRID TEST POINT MIXER GRID
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side of tuner)
A

{aperture in side of tuner)

side of tuner)
O V2 6EA8 O
b OSC/MIXER o f:’

side of tuner)

V2 6EAB
OSC/MIXER

v2 6€A8
05C/MIXER

V2 6EA8
OSC/MIXER o

/iL50 8+ \ ~ .
L8t L1 By
; MIXER 3
*2one00u Y ® I Mes MIXER O b\iﬂ/l&l&sn
PLATE i PLATE
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)
Q

©
L' ” coi.
@
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|
FIL 047 MF PAPER)|
+20%,600V. li
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[
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as N (c1052) Vi 6CWa
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(R1030) R-F AMP o33 WF PAPER (R1050} R-F AMP. 0ernf PAPER / £20%,200V.
/ +20%, 200V 04T MF. PAPER +20%,600 V. i
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(KRKS7N USED AS REPLACEMENT) (KRK99E USED AS REPLACEMENT)
TMA18A TMA18B rMA1I8C TMA 18D

Figure 16—TMAIBA, B, C & D Tuner Mounting Assemblies

PW 200 Sealed Circuit I-F and Video Assembly Composite Diagram

Figure 18
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RCA Victor Chassis KCS-133B,C,F, Tuner Diagrams, Continued

T1- AMT.
MATCKING
TRANS,

|-F OuTPUT

+270V.

Figure 12—KRK102H VHF
Tuner Schematic Diagram

for KCS133C Chassi
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| - - -

Figure 15—KRK98E VHF
Tuner Circuit Schematic
Diagram for KCSI33F
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RCA Victor Chassis KCS-133A, etc., Service Information, Continued
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RCA VICTOR

MODEL CHASSIS NAME
192-A-062MV  KCS138A
192-A-062MU KCS138B The "TRIMETTE” Series
192-A-064MV KCS138A Sportabout
192-A-064MU  K(CS138B
192-A-072MV KCS137A
192-A-072MU K(CS137B
192-A-075MV KCS137A
192-A-075MU  KCS137B (The “TRAVEL-MATE?"” Series
192-A-078MV KCS137A Sportabout
192-A-078MU  KCS137B
192-A-079MV KCS137A
192-A-079MU  KCS137B
*192-A-072RS KCS137P
*192-A-075RS KCS137P The "CASUAL” Series
*192-A-078RS KCS137P Sportabout
*192-A-079RS KCS137P

Chassis
KCS137 & KCS138

Series
CHASSIS DESIGNATIONS

‘These models incorporate a KRT3A (3-Button) Remote Control
Transmitter, and a KRS25A Remote Control Amplifier.

WIDTH ADJUSTMENT

The width adjustment L101 is located on the rear of the chassis
just above the yoke socket.

The width of the picture should be adjusted to fill the mask with
a line voltage of 108V. With normal line voltage of 120V, the picture
should overscan the tube at each side by approximately % inch.
The adjustment should be made with the Brightness control set at
normal operating position.

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS
Adjust the Height control (R121 on rear control bracket)
the picture overscans approximately % inch at both top and bottom.
Adjust Vertical Linearity (R124 on rear control bracket) until the
blanking bar shows unchanging thickness (vertical size) when
the picture is rolled slowly with the Vertical Hold control. Adjust-
ment of either control (Height or Linearity) will require slight re-
adjustment of the other. Adjust centering to align the picture with
the mask.

until

AGC CONTROL ADJUSTMENT

To check the adjustment of the AGC control, tune in a strong
signal and sync the picture. Momentarily remove the signal by
switching off channel and then back. If the picture reappears
immediately, the receiver is not overloading due to improper setting
of the AGC control R119. If the picture takes more than a second to
reappear, or bends excessively, R119 should be readjusted.

AGC may be adjusted by turning R119 fully counterclockwise,
then clockwise until there is a very slight bend at the top of the
picture; then turn R119 counterclockwise just sufficiently to remove
the bend.

NOISE STABILIZER CONTROL ADJUSTMENT
KCS137 CHASSIS ONLY

Before adjustment of the Noise Stabilizer control is attempted, the
AGC control should be properly adjusted.

Turn the Noise Stabilizer control, R120, fully clockwise. Turn the
horizontal hold control clockwise until picture is out of sync, then
turn counterclockwise until picture syncs. Continue turning control
counterclockwise until picture again goes out of sync, then clock-
wise until picture again syncs. If picture tends to “hang-up” (blank-
ing bar appears just before picture syncs) on either side of hold con-
trol range, turn R120 counterclockwise slightly until “hang-up” is
eliminated.

TUNER
CHASSIS TUNERS MOUNTING
ASSEMBLY
KCS138A KRK103A —_—
KCS138B KRK104A, KRK66AJ I
KCS137A KRK103B TMA25A
KCS137B KRK104B, KRK66AJ TMA25B
KCS137pP KRK102L TMA26A

CENTERING ADJUSTMENT

Centering is accomplished by adjustment of two discs located
at the back of the deflection yoke. By alternately rotating one disc
with respect to the other, then rotating both discs simultaneously
around the neck of the tube, proper centering of the picture can be
obtained.

HORIZONTAL OSCILLATOR ADJUSTMENT

To determine whether the sine-wave coil (LS01A on PWS00 de-
flection board) requires adjustment, make the following check:

Turn the Horizontal Hold control (R128 on rear control bracket)
clockwise until the picture falls out of sync, then slowly counter-
clockwise. The number of diagonal black bars sloping downward
to the left will be gradually reduced, and when only 1 to 3 bars
are obtained, slight additional counterclockwise rotation of the
control should pull the picture into sync. The picture should re-
main in sync for approximately one-half turn of additional counter-
clockwise rotation. Continue counterclockwise rotation until the
picture again falls out of sync, then rotate the control slowly
clockwise. The number of diagonal black bars sloping downward
to the right will be gradually reduced, and when only 1 to 3 bars
are obtained, slight additional clockwise rotation should pull the
picture into sync.

If the above check is satisfactory, no adjustment of L501A should
be necessary. If the check is unsatisfactory, or doubtful, then per-
form the following check:

Connect a short jumper across the terminals of the sine-wave
coil. Also, short the grid of the sync tube, pin 1 of V502, to ground
with a jumper or small screwdriver.

Adjust the Horizontal Hold control to obtain a picture with the
sides vertical (picture may drift slowly sideways). Remove the
short on the sine-wave coil L501A. The frequency should not
change by more than one-half bar if the sine-wave coil is properly
adjusted. If the frequency changed more than one-halt bar, L501A
should be adjusted. With the short removed, adjust L501A to again
obtain a picture with the sides vertical When properly adjusted,
alternate shorting and unshorting of L501A should not cause a
change in frequency; only a slight sideways shift of the picture
should occur.

(Cont’d. next page)
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SET FINE TUNING
SHAFT AT MECHANICAL
CENTER OF ITS RANGE

FOR CHANNEL !3,
CENTER HOLE IN

FINE TUNING CAM
OVER ADJ. SCREW

FOR CHANNEL 13,
CENTER MOLE IN
OSCILLATOR FINE TUNING CAM
ADJUSTMENTS OVER ADJ. SCREW

SET FINE TUNING
SHAFT AT MECHANICAL
CENTER OF ITS RANGE

(A) Concentric Fine Tuning (B)

Figure 2—O0scillator Adjustments

Off-Set Fine Tuning

RCA Victor Chassis KCS-137 & KCS-138 Series, Service Information, Continued

PULL OUT FINE TUNING

SHAFT AND TURN COUNTER CLOCKWISE
A MINIMUM OF 6 FULL TURNS

THEN CLOCKWISE 3 FULL TURNS
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[ 43
el
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(=] y
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. J

Figure 3—Oscillator Adjustments (One-Set Fine Tuning)
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RCA Victor Chassis KCS-137 & KCS-138 Series, Alignment Information, Continued

SOUND I-F, SOUND DETECTOR AND 4.5 MC TRAP ALIGNMENT
TEST EQUIPMENT CONNECTIONS:

BIAS SUPPLY ................... Apply —10 volts to the IF AGC bus at terminal “C” on PW200.
OSCILLOSCOPE “................. Connect across speaker voice coil.
SIGNAL GENERATOR ........... Connect to test point TP203 on PW200.
VACUUM TUBE VOLTMETER. . .... Connect to output of diode detector shown in Figure 12. Set meter for negative voltage readings.
MISCELLANEOUS ................ Connect test diode detector, see Figure 12, to Pin 7 of V202. Refer to Figure 24 for adjustment
locations.
SIGNAL
STEP GENERATOR ADJUST REMARKS
12 Adjust detector grid 4.5 me. T202 Adjust for maximum negative DC on meter. Set
transtormer generator for 1.0 to 1.5 volts when peaked. T201A
Adjust sound take-off T201A top core and T202 core should penetrate the coil
13 4.5 me. hen fi
transformer (top) from top of can when finally peaked.

l 4 Disconnect the diode test detector. Turn off signal generator and tune in strongest signal in area, adjusting volume control foy
normal volume (approx. Y turn from C.C.W.). Turn core of T203 flush with top of coil form.

l 5 Adjust sound Observing oscilloscope and listening to audio output, adjust T203 clockwise to a peak. Continug
detector transformer clockwise to second louder peak and adjust for maximum on this peak.

Move the oscilloscope to terminal “U” on PW200 or KCS138 chassis. (Connect to kinescope end of C105 on KCS137 chassis.) Use diode
probe. Set contrast control to maximum clockwise position.

Adjust for minimum 400 cycle indication on oscillo-
scope. The core should penetrate the coil from the
bottom of the can when tinally adjusted.

. 4.5 mc., 400 cycle, T201B
16 Adjust 4.5 me. trap AM mod Y (bottom)

Alternate Method Using Generators With F-M Modulation Provided.

12 Same as Step 12 above. Modulate 4.5 mc. signal with F-M 400 cycle signal with 7V ke. deviation.
13 Same as Step 13 above. Modulate 4.5 mc. signal with F-M 400 cycle signal with 7% kc. deviation.
) 4.5 mc., 400 cycle Adjust (or.max. 400 cycle output on scope using
1 4 Adjust sound detector F-M mod., 7V T203 max. amplitude peak. Set volume control for .70
transformer Xe de"v V. p-p on scope when peaked. See response in
: ' Figure 11.
Decrease input to minimum usable signal. Retouch
Retouch grid trans. and 4.5 mc., 400 cycle T201A & T201A and T202 for symmetrical breakout response
15 sound take-off transformer F-M mod: 7% T202 in Figure 11. The top core of T201A and core of T202
for breakout kc. dev. should penetrate the coil from top of can when
finally peaked.

Move the oscilloscope to terminal “U” on PW 200 on KCS138 chasasis. (Connect to kinescope cathode side of C105 on KCS137 chassis.)
Use diode probe. Set the contrast to maximum clockwise position.

16 l Adjust 4.5 mc. trap Same as Step 16 above. Adjust for minimum 400 cycle indication on oscilloscope.

453.73MC
94I2.'> MC 85% 42.3MC
B3%MIN. 3%

Figure 8—T208 3rd Pix I'F  Figure 9—Mixer Plate and Qverall I-F Response Figure 10—Mixer Plate and Overall

Response (KCS137 Chassis) (KCS137 Chassis) I-F Response (KCS138 Chassis)
ToPNT, o OO0 @ XTAL = seox
OF V202 “ o hhd
10
vTVM

|

B4 AT
TERM. @, + =
Figure 11—Sound Detector Response Figure 12—Sound Disode Detector
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

RCA Victor Chassis KCS-137 & KCS-138 Series, Service Information, Continued

PW200 SECURITY SEALED CIRCUIT ASSEMBLY
| A | B | c | D | E | F | G
-0V, AGC (NOMINAL) 4270V,

o
-
LLR224

R & )|
VIDEO SIGNAL: glo21

Figure 19—PW 200 Sealed Circuit I-F and Video Assembly Composite Diagram (KCS137)

PW200 COMPONENT LOCATION GUIDE

*Under Board
tPrinted

a1 ® 1 ¢ T "o 1 _E T “F-— T 6 ]

~10V. AGC (NOMINAL)

e
@ B " B ﬁL
o B
R

N T s SN
! A ORI

) o

Figure 20—PW 200 Sealed Circuit I-F and Video Assembly Composite Diagram (KCS138)

PW200 COMPONENT LOCATION GUIDE

*Under Board

tPrinted
The coordinate letters and numbers, shown at the sides number combination indicated.
of the assembly views, are provided for rapid location In some instances, components may be located on the
of components. Reference to the location guide will show wiring side of the assemblies although shown on the top

the location of any given component. The component will

or component side.
be found in the area designated by the particular letter/
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RCA Victor Chassis KCS-137 & KCS-138 Series, Service Information, Continued

PW500 SECURITY SEALED CIRCUIT ASSEMBLY

) B I c I o I € | F T

+180V.
Figure 21—PW 500 Sealed Circuit Deflection Assembly Composite Diagram (KCS137)
PWS50¢ COMPONENT LOCATION GUIDE

PCS501. . .C1 R521 R546..... Fl
PC502. . .A3 R523 RS47. .. .. D2
R524 R548..... G2

RS01..... El R525 R549..... Bl
RS504. .F1 RS2
RS0S5. R527 SR501....D2
RSO06. . ... F1 R528

507..... G R529
RS08..... Fl RS30.
R509..... G RS831

MR,
o O
210 V.S +160 v/
Figure 22—PW 500 Sealed Circuit Deflection Assembly Composite Diagram (KCS1 38)
PW500 COMPONENT LOCATION GUIDE

C522...... E3 PC501....C1
C523...... G3 PCS502... A3
C524...... G3
C825...... D3 RSO1..... El
C526...... B3
C528.. c2

529...... Gl
Lso01...... G3
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

TUNER ASSEMBLY
TMA 234 (KCS 1374) RESISTOR
TMA 238 (KCS1378) {R9Y)

~———RESISTOR

RCA Victor Chassis KCS-137 & KCS-138 Series, Continued

S5, TUNER ASSEMBLY-TMA 258
# %
Lo 1., ] vuF TuNer

i KRK 1048

| (R92)
‘——'_CAPACIYOI {co)
t-F QUTPUT

JACK

KRK 1038 (KCS1374)
KRK |04B(KCS 1378)
VHF TUNERS

MIXER
GRID TEST
POINT ——

| = CcAPACITOR
(€92}

KRK 664
UMF TUNER
{USED IN KC5137B CHASSIS)

FILAMENT CONTINUITY CHANNEL SELECTOR SWITCH NOTES:

CHECK DIAGRAM
1 FRONT AND REAR SECTIONS OF SWITCH S1-A -B,-C
NDICATI - P

sauoows (Da D ere. € con AND -0, ARE VIEWED FROM FRONT WiTH Tt CONTROL
TIMATY CHECK PGINTS ACCESSIBLE FROM Pawetiar) N
ToE SiE OF CHASS. TN CHANNEL 13 POSITION.

waoows uankeo with an astemsxe () 2 O-NDICATES THRU CONNECTION FROM FRAONT TO REAR
INDICATE CHECK POINTS WHICH INCLUDE 2 OF SWITCH.

POmT.
TUBES FROM PRECEEOING CHECK 3 (0)- MDICATES CONTACTS INSULATED=NOT (ONNECTED
FROM FROMT TO ATAR OF SWITCH.

TO LOCATE OPEN FILAMENT.

A SET "VOLTOMMYST 70 180V, AC
RanGE

8 CLIP “GROUND” LEAD TO CHASSIS
APPLY A C PROBE TO CHEGK POINTS
INDICATED, SEGINNING aT(L)ON TUNER

€ ALL CHECK POINTS AMEAD OF OPEN
FILAMENT wiLL READ ZENO VOLTS —ALL
CHECK POINTS SAST OPEN FILAMINT WiLL

RF AGC

Tuner Section for %

KCS137A and KCS137B Chassis TTM

veen

neos
22Mte

L_1 o —)}j_,:? o
W

1000
roo
Tevios 1

READ FULL 120V LINE VOLTASL.

KRK103 A/
KR 104 A7B

KAK 104 A 78 PAT Ho o o
(UHF/ VNF)

o
|

Q
REMOVE aLL s/[ , - REMOVE (6) SCREWS HOLDING REAR COVER—
CONTROL KNOB! ! DISCONNECT ANTENNA LEAUS B REMOVE COVER

LOOSEN KINE MTG BOLY — REMOVI

), |

; OVE g T
KINE B KINE MYG CLAMP B BRACKET i". » é
ASSEMBLY AS UNIT s

X 2
——l—'\/\/\,——ueuov
—
13 = = (14

e Bl | ot + y
UHF TUNER | B A e
KRK GSAJ cmz TO PW 2008 =~

SUSE 100 K 130LATION RESISTOR IN SERIES WITH PROBE .

9

I

FINE TUNING/
CHANNEL SELECTOR
BUTTON- REMOTE
MODELS.

A

-

® 1=
UNPLUG YOKE B KINE SOCKETS - LDOSEN YOK|

CLAMP 8 REMOVE YOKE - REMOVE (2)NUTS (4 CHANNEL SELE TOR

ON QFFSET & REMOTE MODELS) B(2)BOLTS B FINE TUNING KNOBS-
HOLDING CHASSIS ~ MOVE CHASSIS TO REAR- OFFSET MODELS
DISCONNECT SPEAKER & HIGH VOLTAGE

ANODE LEADS — REMOVE CHASSIS.

Figure 4—Chassis and Kinescope Removal
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION
RCA Victor Chassis KCS-137A, B, P, Schematic Diagram, Continued
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CIRCUIT SCHEMATIC DIAGRAM FOR KCS137A. B & P CHASSIS (Tuner shown used with KCS-1 37B)

CHASSIS REMOVAL cabinet. (On models having offset fine tuning, and on remote control
models, also remove the two nuts holding the tuner mounting
assembly to the side of the cabinet) Move the chassis to the rear
until there is sufficient clearance to disconnect the speaker leads
and to unclip the high-voltage anode lead from the kinescope, then
remove the chassis. To replace the chassis, reverse the above

Remove the volume. contrast, channel selector and fine tuning
knobs from the top of the cabinet by pulling the knobs upward and
off their shaits. (On UHF models. also remove the concentric UHF
dial and tuning knobs from the lower right-hand side of the cabinet
by pulling the knobs outward and off their shafts.) Refer to Fig. 4.

procedure.

Remove the six screws in the rear cover—two at the top, two at
the bottom, one at the antenna terminals, and one at the line cord KINESCOPE REMOVAL AND SAFETY GLASS CLEANING
interlock. Disconnect the cabinet antenna leads and pull the cover The kinescope is mounted in the front part of the cabinet with a
off to the rear. (On UHF models, also disconnect the UHF loop mounting clamp “and bracket assembly. To remove the kinescope,
antenna before removing the rear cover.) loosen the kinescope mounting clamp compression bolt located at

Unplug the deflection yoke and kinescope sockets. Loosen the the top of the kinescope bell, and remove the entire assembly from
clamp on the yoke and slide the yoke off the kinescope neck. Take the cabinet. Observe the position of the clamp and bracket assembly
out the two bolts holding the chassis to the bottom of the cabinet and make certain they are installed in the proper position when
and remove the two nuts holding the chassis to the top of the remounting a kinescope in the cabinet.
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION
RCA Victor Chassis KCS-138A,B, Schematic Diagram, Continued
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VOLUME TV-19, MOST-OFTEN-NEEDED

SYLVANIA

CHASSIS 555-1-2-3-5-6-7

Models 23148, 23149, 23L52

(Material on pages 141 through 146)

VIDEO IF, “SOUND IF AND 4.SMC TRAP ALIGNMENT PROCEDURES
PRELIMINARY

INSTRUCTIONS

TUNER MOUNTING
SCREW

REMOTE CONTROL 57
RECEIVER MOUNTING
SCREWS

1962 TELEVISION SERVICING

INFORMATION

O T Y S T

CHASSIS MOUNTING

SCREWS

1. Line voltage should be maintained at 120 tor ground to chassis, do not use clips.
volts. 5. Sweep generator "hot" lead must make good
2. Keep marker generator coupling at a mini- electricei contact at all points given
mum to avoid distortion of the response under TEST EQUIPMENT HOOK-UP.
curve. 6. Adjust sweep generator output for a 3V
3. Do not use tubular capacitors for coupling peak to pesk response curve on the scope.
sweep into receiver. Disc ceramics are 7. Receiver and test equipment should warm
best. up for approximately 15 minutes before
4. For best results, solder the sweep genera- alignment.
4.5 MC TRAP, SOUND IF AND RATIO DETECTOR ALIGNMENT
STEP ALIGNMENT SET-UP NOTES | TEST EQUIPMFNT HOOK-UP ADJUST
1 Set contrast control to VIVM - Ground or "common" For MAXIMUM neg. reading:
maximum and brightness lead to junction of two (Top core)
control to minimum. matched 100K resistors (Bottom core)
connected in series a-
Connect -30 volts DC cross RI1I10 (27K). DC -(Top core)
source (-) terminal to probe through 100K re-
test point @ and (1) sistor to terminal 4 of Note: Use peak resulting
terminal to chassis. T100. Isolate VIVM from in greatest separation
ground. of cores.
Connect a 4.5 MC series SIGNAL GENERATOR - to
tuned circuit between test point Set
yellow cathode lead of signal generator to
picture tube and ground. 4.5 MC preferably
crystal calibrated or
controlled.
2 Same as Step 1. VIVM - RF probe con- For MINIMUM reading:
nected across coil of (Bottom core)
series tuned 4.5 MC
circuit.
SIGNAL GENERATOR - Using lowest signal
Same as Step 1. generator output
level, repeat Step 1
except (Bottom
core).
3 Same as Step . Same as Step 1. For zero reading:
(Tup core)
Set VIVM to zero read-
ing using lowest meter
scale. At correct
setting for (Top
core), a slight turn
of core will give a
reading either up or
down the scale.

CHASSIS REMOVAL

49C-0031
e

v

338-0027(-7CH )|
338-0028 '
(NON-REMOTE )

492-008I

496-0266

#

PIX. PROMPTER
ASSEMBLY
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 555-1,-2, -3, -5, -6, -7, Alignment Information, Continued
ALTERNATE 4.5 MC TRAP ALIGNNENT

Connect a good antenna to the receiver and properly tune in s strong station. Adjult

(Bottom core) for minimum 4.5 MC interference in the picture. This interference takes the

form of & "grainy™ sppearsnce or a fine line pattern through the picture.

YIDEO IF ALIGNMENT
STEP | ALIGNMENT SET-UP NOTES | TEST EQUIPMENT HOOK-UP ADJUST
1 Set VHF tuner to s free SWEEP GENERATOR - through Top and BRottom corés for
channel that does not s .0047 MFD capacitor to maximum separation between cores,
disturb the response point @ . Set generator THEN
curve. to 43.5 NC with 10 MC Adjust bottom core for maximum
sweep. Adjust sweep output | scope deflection at 43.5 MC. Top
for maximum without dis- core to adjust for tilt. Touch
torting curve, up both cores for correct re-
sponse. See Figure 1.
Connect -3.5 V DC source MARKER GENERATOR - Loosely
(-) terminal to point coupled to sweep generator
(1) terminal to chassis. lead.
Connect -25V DC source OSCILLOSCOPE - Through a FIGURE 1
(-) terminal to point @ 33K resistor to point ©.
(%) terminal to chassis.
2 Same as Step 1 SWEEP GENERATOR - through a. Adjust to position 45.75
a .0047 MFD capacitor to MC marker.
Detune tuner,converter point @. Set generator b. Adju!tto position 42.6 MC
plate (IF output) coil to 43.5 NC with 10 MC merker.
by turning core fully sweep. Adjust for 3 volt c. Adjust (top core) to re-
counterclockwise. peak to peak. move tilt.
Repeat steps A, B, C to obtain re-
MARKER GENERATOR - Same sponse curve shown in Figure 2.
Step 1.
OSCILLOSCOPE - Same as
Step 1. Calibrate oscillo-
scope for 3 volt peak to
peak. Do not exceed for DO NOT ADJUST BOTTOM CORE.
FIGURE 2 remainder of alignment.
3 Same as Step 2 SWEEP GENERATOR - through a. Set marker generator at 47,25 MC.
a .0047 MFD capacitor to
s jig shield on mixer tube Detune- then adjust trap -
of tuner. Do not allow (top core) for maximum dip.
shield to short to tuner Adjult for maximum dip st 47.25
frame. ¥C.
MARKER GENERATOR - Loose- b. Set signal generator at 41,25 NC
ly coupled to jig shield. and -djust for maximum dip.
OSCILLOSCOPE - Same as Note: to observe results it may be
Step 2. necessary to disconnect the -3.5 V
DC source to point .

ALTERNATE STEP 3 - Remove -3.5V DC source from point @. Connect &« VIVM on — DC scale to point @.

1. Insert 47.25 NC CW signal from signal generator into jig shield. Adjust

for minimum DC reading on meter.

minimum DC reading on meter.

-(top core) and

2. Insert 41.25 MC CW signal to jig shield and adjust [L204] for

4 Same as Step 2

42.6 MC

41.25 MC

FIGURF. 3

SWEEP GENERATOR - Same as
Step 3.

MARKER GENERATOR - Same
as Step 3.

OSCILLOSCOPE - Same as
Step 3.

in tuner

and (bottom core) to
position 42.6 end 45,75 merkers

a, Adjust converter coil

as shown in Figure 3.

Note: If 42.6 marker will not
position properly, adjust
(top core) slightly.

LO THIS ONLY IF NECESSARY.

926-0029

492-008I

FINE TUNE
ASSEMBLY
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VOLUME TV-19, MOST-OFTEN-
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

SYLVANIA CHASSIS lm = ====
555-1,-2,-3,5,-6,7 | VIA V2A
It 1/26BRBA I/26BN8
RATIO DET.
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C e T T T T T T T T SYLVANIA 555-1, -2, -3, -5, -6, -7,
1/26BN8 Schematic Diagram
(Continued)
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

SYLVANIA

CHASSIS: 546-3 -4 -5 CHASSIS: 546 -1,-2
MODELS: 19T10,I9TII SERIES MODELS: I9PIO, I19PII

Exact material on the above listed sets The sets listed above are similar to
is below and on pages 148 through 152. the group covered by this material.
AGC ADJUSTMENT ——m —HORIZONTAL AFC ADJUSTMENT—

1. Set channel selector to strong- 1. Set channel selector to strong-
est channel in area and adjust est channel in area and adjust

fine tuning control to correct fine tuning control to correct

tuning point. tuning point.

2. Set contrast and brightness con- 2. Adjust vertical height, vertical
trols to maximum. linearity, and width coAtrol for

3. Rotate AGC control |R228{ clock- normal picture.

wise until picture "bends" or 3. Rotate horizontal frequency con-

"jumps" sideways. trol |1400| in either direction

4. Reverse rotation of the AGC con- until picture falls out of hori-

zontal sync. (If picture is not
out of sync at the end of the

trol (counterclockwise) until

picture is horizontally and

vertically stable. control range, momentarily

5. Reduce contrast and brightness switch tuner to "free" channel

to normal setting, rotute fine and then return to original).

tuning control to correct tuning 4. Reverse rotation of frequency
point. Normal picture should be control slowly until picture
observed. falls into sync.

\

}
AR
<)

RIS~

CHASSIS AND PICTURE TUBE REMOVAL
(tuner mounted for transporting)
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 546-3, -4, -5, Alignment Information, Continued
YIDEO 1F, SOUND IF AND 4.5MC TRAP ALIGNMENT PROCEDURES

1. Connect an isolation transformer and a 4. For best results,
variable transformer between chassis and ground to chassis,
power line, Line voltage should be main- S. Sweep generator

tained at 117 volts.

2. Keep marker generator coupling at a mini-

electrical contact

do not use clips.

"hot" lead must make good

at all points given

under TEST EQUIPMENT HOOK-UP.

mum to avoid distortion of the response 6. Adjust sweep generator output for a 3V peak
curve. to peak response curve on the scope.

3. Do not use tubular capacitors for coupling 7. Receiver and test equipment should warm
sweep into receiver. Disc ceramics are up for approximately 15 minutes before
best, alignment.

YVIDEDO {F ALIGNMENT

STEP ALIGNMENT SET-UP NOTES TEST EQUIPMENT HOOK -UP ADJUST

1. Set VHF tuner to a free channel | SWEEP GENERATOR - through a {a. Adjust L210 for maximum re-

that does not disturb the re-

sponse curve,

Detune tuner converter coil by
turning core fully counter-

clockwise.

Connect -3.5V DC source (-)

term.to point @ , (4) term,

to chassis.,

Connect -25V DC source (-) term.
to point @ , (4) term, to

.0047 Mfd capacitor to point

. Set generator to 43.5MC
with 10 MC sweep.

SIGNAL GENERATOR - loosely

coupled as a marker to sweep

generator lead.

OSCILLOSCOPE -

test point ©

42.6 MC

connected to

45.75

sponse at 44.0 MC.

b. Adjust T202 for
sponse at 45.3 MC.

max imum re-

c. Adjust T200 for
sponse at 42.7 MC.

magimum re-

Repeat steps A, B, C to obtain

response curve shown in Figure 1.

Adjust L210 to remove tilt.

Adjust T202 to position 45.75

be necessary to disconnect the

-3.5V DC source at point @

chassis. si% 50% MC marker.
y ___1_ Adjust T200 to position 42.6 MC
FIGURE 1 marker. (See Fig. 1)
2. Same as Step 1. SWEEP GENERATOR - through a a. Set signal generator at
.0C47 Mfd capacitor to a jig | 47.25 MC.
shield on mixer tube of tuner. | Detune L204 then adjust trap
Do not allow shield to short | 1206 (top core) for maximum dip.
to tuner frame. Adjust L204 for maximum dip at
47.25 MC.
SIGNAL GENERATOR - loosely
coupled to jig shield. b. Set signal generator at
41.25 MC and adjust L202 for
Note: to observe results it may | OSCILLOSCOPE - Same as Step 1.

maximum dip.

ALTERNATE STEP 2 - Remove -3.5V DC source from point @ . Connect a VIVM on - DC scale to

point @ . 1.

(top core) and L204 for minimum DC reading on meter. 2.

Insert 47.25 MC CW signal

shield and adjust L202 for minimum DC reading on meter.

from signal generator to
Insert 41.25 MC CW signal to

jig shield. Adjust L206

jig

3. Same as Step 1.

FIGURE 2

41.25 NC

SWEEP GENERATOR -
2.

Same as Step

SIGNAL GENERATOR - Same as Step
2.

OSCILLOSCOPE - Same as Step 2.

a, Adjust converter coil in
tuner and L206 (bottom core) to
position 42.6 and 45.75 markers
as shown in Fig. 2.

Note: If 42.6 marker will not
position properly, acjust T200
and L210 slightly.

DO THIS ONLY IF NETESSARY.
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

SYLVANIA Chassis 546-3, -4

, -5, Alignment Information, Continued

4.5 MC TRAP, SOUND IF AND RATIO DETECTOR ALIGNMENT
STEP |ALIGNMENT SET-UP NOTES |TEST EQUIPMENT HOOK-UP ADJUST
1. Set contrast control to maximum | VTV - Ground or "common" lead | For MAXIMUM neg. reading:
and brightness control to mini- | to junction of two matched 100K | TL00 (Top core)
mum, resistors connected in series | T100 (Bottom core)
across R108 (27K). DC probe | T204 (Bottom core)
Connect -30 volts DC source (-) | through 100K resistor to termi- | T204 (Top core)
term. to test point (&) and (+) | nal 4 of T100. Isolate VIVM
term. to chassis. from ground. Note: Use peak resulting in
greatest separation of cores.
Connect a 4.5 MC series tuned SIGNAL GENERATOR - to test
circuit between yellow cathode | point (:) . Set signal genera-
lead of picture tube and ground.| tor to 4.5 MC perferably crys-
tal calibrated or controlled.
2. Same as Step 1. VTVM - RF probe connected For MINIMUM reading:
across coil of series tuned | T204 (Bottom core)
4.5 MC circuit.
Using lowest signal generator
SIGNAL GENERATOR - Same as Step | output level, repeat Step 1 ex-
1. cept T204 (bottom core).
3. Same as Step 1. Same as Step 1. For zero reading:
T100 (Top core)
Set VTVM to zero reading using
lowest meter scale. At correct
setting for T100 (top core), a
slight turn of core will give
a reading either up or down the
scale.

Connect a good antenna to the receiver and properly tune in a strong station.

bottom core) for minimum 4.5 MC interference in the picture.

of a

ALTERNATE 4.5 MC TRAP ALIGNMENT

Adjust (T204

This interference takes the form

"grainy" appearance or a fine line pattern through the picture. zg
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SYL.VANIA Chassis 546-3, -4, -5, Continued

OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

£ il

[ ]
Westinghouse
L st o MANUAL, VHF ONLY V-2409-1

T T
REMOTE - MANUAL SWITCH
) (oW V2409 3ONLY} |

MANUAL, VHF/UHF  V-2409-2

REMOTE CONTROLLED V-2409-3

20 (eazs P cegs
2,

MODEL AND CHASSIS CHART
Model Chassis Tuners Used

i
Qus ouz O H-P3400
80 , .o 8 izl ] H-P3401 |V-2409-1 | 470V071HO1 VHF
e . ' H-P3402
ioeD o T L0 — ,.. @ Taou H-P3400U
adic ' - i Trangromcs &
O Ty o e H-P3401U| V-2409-2 |-470V063H03 VHF
R s H-P3402U] 472V037H02 UHF
A / \ V-2409-3
129 200 s H-P3450 | y_2408
o 1| cndBres o o) H-P3451 | o 470V071HO1 VHF
5T emote
Fuse son H-P3452 | ..
Director
PILOT LAMP REPLACEMENT (Material on pages 153 through 156)
1. To replace pilot lamps, remove the front knobs and es-
cutcheon, held by one screw. FUSE INFORMATION
2. The remote pilot lamp clips onto the tuner mounting
bracket. Remove only the shield to replace the lamp. The power supply fuse is located in the rear of the
3. To replace the channel indicator lamp, remove the dial chassis near the vertical output transformer. The fuse is a
and the lamp shield. When replacing the shield, be sure 3.5A slo blow type.
the slot is toward the dial. A 2% inch piece of #24 copper wire is used as fuse link
4. After replacing the dial, turn the set on and check to see F401. It protects the power ttansformer from tube filament
that the channel numbers appear correctly. To adjust the shorts. If F401 blows no tubes will light.
pilot light, loosen the bracket screw from the rear of the CAUTION: After replacing fuse link, check for shorts before
set. turning on set. Be sure to replace flame proof fuse covering.
TUBE COMPLEMENT AND RESISTANCE MEASUREMENTS
. Resistance Measurements
Tube Type Tube Function Pin 1 Pin2 | Pin3 | Pind | Pins | Pin6 | Pin7 | Pin8 | Pin9
V1: 6AX4GTB Damper 2.5M* 23* FIL FIL
V2: 6DQ6B Horiz Qutput NC FIL 15K* 15K* 470K NC FIL 0 tCap. 16
V3: 6AQSA Audio Qutput 0-500K 330 FIL FIL 2K 1.5K 0-500K
V4: 6AWBA Video Qutput & Sync Sep 0 2M* 80K FIL FIL 47K 1M 10K* 4.4K*
V5: 6DT6 FM Detector 4 820 FIL FIL 2M* 33K 600K
V6: 6FV8 Sound Lim & Noise Inv 1.2M 26K 330 FIL FIL 20K 20K 0 100K
V7: 6CS7 Vert Disch & Vert Out 1.2M* NC 1.3M FIL FIL SO00K* 1.5M 0 100
V8: 6BZ6 3rd IF Amp .1 150 FIL FIL 10K* 47K* 0
V9: 6BZ6 20d IF Amp 60K INF FIL FIL 680 680 INF
V10: 6BZ6 1st IF Amp 600K* 47 FIL FIL INF INF 0
V11:|6EAS VHF RF Amp 600K* 0 FIL FIL 1.3K 40K* 0
6ERS VHF RF Amp (1) 0 620K FIL FIL 6.6K 0 0
V12{6CL8A VHF Mix - Osc INF 800* INF FIL FIL INF INF 0 100K
6CG8A VHF Mix — Osc (1) 4.7K 15.6K* 0 FIL FIL 6.6K 27.6K* 0 223K
V13: 6AF4A UHF Osc 15K* 5.6K FIL FIL .1 5.6K 15K*
V14: 6CG7 Horiz MV 57K* 200K 1K FIL FIL 48K* 2.3M 1K 0
V15: 19ACP4 CRT FIL 0 85K 0 NC NC 150K FIL =
ap.
V16 1G3GT H V Rectifier INFINITE 500"
V17: 5U4GB L V Rectifier NC FIL NC [ 21 [ Nc 21 [ N T FL

(1) Used in Chassis V-2409-1, 3.

All resistance in ohms from tube pin to chassis ground except (*)

*Resistance measured from tube pin to pin #8 of V17.

tMeasured from cap of tube to pin 3 of V1 (Damper) NC No connpection
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WESTINGHOUSE Chassis V-2408-1, -2
Schematic Diagram
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Schematic Diagram

-2, -3, Service Information, Continued

CHASSIS REMOVAL

1. Remove control knobs.

2. Remove back cover and antenna connectors.

3. On
receiver, amp-lok connector and transducer plug. Three

receivers having Remote Director remove remote
screws hold the remote receiver to the tuner assembly
and cabinet base.

4. Disconnect speaker slip-on leads at speaker and remove
the lower screw which holds wire clamp to speaker. The
speaker can remain in the cabinet held by one screw.

5. Remove four screws holding control panel to front es-

cutcheon and one screw holding top of CRT assembly to

front escutcheon.

Remove the remaining seven screws from the bottom of

the

Carefully slide the chassis out from the cabinet, tuner

cabinet.

assembly first.

RINGING COIL AND
HORIZONTAL FREQUENCY ADJUSTMENT

1. Short out the ringing coil (L401) with a jumper wire.

2. Set the horizontal hold centrol to the center of its me-
chanical range. Do not change this setting during the
steps that follow.

Calibrate a VTVM to OV Center scale on the 1.5V range
and connect to test point (F) for measuring the DC volt-
age between @ and ground.

Vith the receiver tuned to a station of normal signal
strength, adjust trimmer C421 so that moving it one way
causes the meter to swing to the left and moving it the
other way causes it to swing to the right. Then carefully
adjust trimmer C421 for center scale on this meter.

. Remove the jumper from the ringing coil.

Adjust the ringing coil for center scale on the VTVM.
Check by switching to another channel and back again.
The receiver should snap into horizontal sync on all
channels.

\.N

C\ W

HEIGHT AND VERTICAL LINEARITY
The height and vertical linearity controls are accessible
through the slide plate. The height control can be adjusted
through the hollow horizontal hold control shaft while the
linearity control is at the rear of the vertical hold control.
Adjust the height and vertical lme-my controls to get a
picture of proper height and proportion.

DEFLECTION YOKE

The deflection yoke should be as far forward as possible
(touching the bell of the CRT). Rotation of the deflection
yoke is used to level the raster.

WIDTH ADJUSTMENT

This adjustment is a plastic tab with a copper rectangle
bonded on to one side. It protrudes out from between the
yoke and the bottom of the neck of the picture tube. The
shiny side of the copper rectangle goes down against the
picture tube while the clamp opening goes to the top. The
rectangle must be centered at the bottom of the CRT neck.

To adjust the width, loosen the yoke clamp. Pushing the
tab into the yoke decreases width. Pulling the tab out of the
yoke increaees width. Best linearity, however, is possible
with the width tab pushed all the way in. If insufficient
width occurs, pull out the tab for just enough scan without
causing poor linearity. A jumper across R428 gives maxi-
mum scan when left in the circuit. Removing this jumper
would decrease the width,
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WESTINGHOUSE Chassis V
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Figure 1 = Location of screws.

CHASSIS REMOVAL

1. Remove control knobs, external antenna leads, back cover,

antenna bracket, and speaker leads.

Remove front escutcheon. It is held by screws 1, 2, and

3 (Figure 1). Remove thumbwheel knobs.

Remove screws 4, 5, 6, and 7 (Figure 1) which hold the

control panel to the front plate.

. Remove the bolts, on the bottom of the cabinet, which hold
the chassis.

. On UHF models: Remove screw holding UHF tunersupport
rod to cabinet. Remove screw holding UHF tuner-support
strap to cabinet.

2.
3.

FRONT PLATE GLASS REMOVAL

1. Remove the three screws that secure the retaining strip
at the top of the glass.

2. Remove the top retaining strip’ and side retaining strips
and carefully remove the glass.

472V034H04

4
Q

Models Chassis Tuners Used
H-T3560|H-K3850
H-T3561|{H-K3851 VHF: 470V055H02
H-T3562|H-K3852 [V2414-1 | 470vos7HO1
® | H-T3563|H-K3810
H-K3811
H-T3560U/H-K3851U
\® H-T3561U[H-K3852U 470V088HO1
H-T3562UIH-K3810U{V2414-2 | VHF: 470V056H02
H-T3563UJH-K3811U
o LGl UHF: 472V 034H04

RINGING COIL AND

HORIZONTAL FREQUENCY ADJUSTMENT

1. Short out the ringing coil (L401) with a jumper wire.

2. Set the horizontal hold control to the center of its me-
chanical range. Do not change this setting during the
steps that follow.

Calibrate a VTVM to 0V Center scale on the 1.5V range
and connect to test point (F) for measuring the DC volt-
age between (F) and ground.

. With the receiver tuned to a station of normal signal
strength, adjust trimmer C419 so that moving it one way
causes the meter to swing to the left and moving it the
other way causes it to swing to the right. Then carefully
adjust trimmer C419 for center scale on this meter.
Remove the jumper from the ringing coil.

Adjust the ringing coil for center scale on the VIVM.
Check by switching to another channel and back again.
The receiver should snap into horizontal sync on all
channels.

CIRCUIT BREAKER RESET

The thermal circuit breaker will open the receiver AC
input in event of an overload (short) and will remain open
until reset. Push the button on the rear of the receiver to
reset. Immediate reopening of the circuit breaker (button
pops out) indicates a short. DO NOT HOLD THE BUTTON
IN. Component damage may result.

— 1.
oo,

L R
TN c419
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WESTINGHOUSE Chassis V-2414-1, V-2414-2, Schematic Diagram, Continued
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This adjustment is a plastic tab with a copper rectangle = o
bonded on one side. It protrudes from between the yoke and SECTion 4

the bottom of the neck of the picture tube. The shiny side
of the copper rectangle goes down against the picture tube
and the clamp opening goes to the top of the tube. The
rectangle must be centered at the bottom of the CRT neck.

To adjust the width, loosen the yoke clamp. Pushing the
tab into the yoke decreases the width. Pulling the tab out
of the yoke increases the width. Best linearity, however, is
provided with the width tab pushed all the way in.

Width Insert.
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WESTINGHOUSE Chassis V—2414—1,"V—2414—2, Schematic Diagram, Continued
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CENTERING

The centering rings, located at the rear of the deflection
yoke, should be rotated to center the raster.

DEFLECTION YOKE

The deflection yoke should be as far forward as possible
(touching the bell of the CRT). Rotation of the deflection
yoke is used to level the raster.

AGC LEVEL CONTROL

This adjustment is factory set to produce a 5 volt, zero
to peak output at TP (B), with no sync crushing. Normally no
adjustment will be needed in the field.

Should adjustment be necessary, select the channel with
the strongest signal. Turn the AGC level control clockwise
(77\) until a slight bend appears at the top of the picture
(sync crushing). Then turn the AGC level control slowly
counter clockwise ( #\ ) to about % of a turn past the
point at which the bend disappears.
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Westingh

MODEL AND CHASSIS CHART
MODEL CHASSIS | TUNERS USED | TUNER TUBES
H-T3710 H-K4010
H-T3711 H-K4011 MIX-0SC:6CG8A
H-T3712 H-K4012 VERBIRIRN SOV IO A7) R.F. AMP:GERS
H-K4013
H-T3710U H-K4010U MIX-OSC.6CL8A
H-T3711U H-K4011U |, o (1, - | 470V063H02 VHF |R.F. AMP.GEAS
H-T3712U H-K4012U 472V037H01 UHF [OSC: 6AF4A
H-K4013U CRYSTAL INB2A
H-K4110 H-K4210
H-K4111 H-K4211
H-K4112 H-K4212 MIX-0SC:6CG8A
HK4113 HK4213 |Y-2411-3 |470VO71HO1 VHF NENNE e
H-K4214
H-K4215
H-K4110U H-K4211U MIX-OSCECLBA
H-K4111U H-K4212U
70Y063H02 VHF |R.F,AMP:6EAS
H-K4112U H-K4213U | V-2411-4 |55y 03300t UHE TOSC CAF4A
H-K4113U H-K4214U e e
H-K4215U .
H-K4050 v 2411-5 ]
H-K4051 V-2408) |470v071H01 VHE |MIX-OSC6CG8A
H-K4052 Remote R.F. AMP.6ERS
H-K4053 irecto; th '
H-K4150 V-2411-6 o
H-K4151 -2408 MIX-0SC6CG8A
H-K4152 %emote} 470V071HOL VHF | g £ "AMP:GERS
H-K4153 irector

Chassis V-2411-3, V-2411-4 and V-2411-6 have tone controls.

ouse

CHASSIS REMOVAL

1. Remove control knobs.

2. Remove back cover and antenna terminal bracket.

3, Remove the five screws which secure control panel to
front escutcheon.

4. Remove the screws which secure chassis to cabinet.

5. Remove speaker leads from terminal lugs on chassis.

6. On receivers having Remote Director, remove remote re-

ceiver plugs and disconnect remote pilot light.

7. Carefully slide chassis out from cabinet.

CRT REMOVAL

1. Remove chassis from cabinet.
CRT socket,
second anode lead.

2. Remove yoke clamp, width control and

3. Loosen bolt at top of CRT to release strap.
4. Remove CRT.

FRONT PLATE REMOVAL

1. Remove the three screws that secure the front glass top
retaining strip.

2. Remove the two side retaining strips and carefully remove
glass.

PILOT LIGHT REPLACEMENT

To replace the pilot light, remove the pilot light bracket
Insert the
new bulb in the socket and replace the bracket with the slot
in the shield facing the front of the set.

With the set turned on, check to see that the channel num-
bers appear correctly. Adjust the pilot light bracket until all
channel numbers are centered.

from the rear of the set (held on by one screw).

MOTOR DRIVE REMOVAL

1. Disconnect wires from motor and switch.
2. Remove screw from motor drive support rod.
3. Remove motor drive from bracket (held on by 3 screws).
4. Disconnect antenna wire from motor drive.
L400 S. Gently pull motor drive out from tuner shaft.
CHOKE
(Continued on the next five pages)
v5
23FP4
T300
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VERT, OUT CRT
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U/ 41,25 Vi LIoo = O
C LS s ® , TE5] 7 SAXAGTH,
50468 4725 . sta | v o
MC GEMT deoTe ) [ L V7
LZol '- 19 N4 6AQ54)
VERE 0scC. V10 LVMITER 3 M o
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VIDEO OUT. 7 L40I
v Y
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= e
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Figure 2 — Top View of Chassis.
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WESTINGHOUSE Chassis V-2411-1 through V-2411-6 Schematic Diagram
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2.ALL PEAK YO PEAN WAVIFORMS AND DC VOLTAGES TANEN wiTH ALL CONTROLS SET FOR
NORMAL PICTURE, WITH LEVEL CONTROL SET FOR 3V O-P AT TP @

3 ALL CAPACITANCE VALUES LESS THAN ) ARE S MFD, AND VALUES GREATER THAN | ARE
MMED, ALL RESISTANCE VALUES ARE W OMMS & /2 WATT UNLESS OTHERWISE INCICATED.

4 TO REMOTE CONTROL STEPPING RELAY, CHASSIS 2411-5-¢

4+ 8 ONNS COLD | OHM HOT

¥ PRODUCTION CHANGES: C310 WAS L0033, RI2IWAS ISOK, R 403 REMOVEQ, R 410 WAS IX,
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WESTINGHOUSE Chassis V-2411-1 through V-2411-6 Service Information
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This adjustment is a plastic tab with a copper rectangle
bonded on to one side, It protrudes out from between the yoke
and the bottom of the neck of the picture tube. The shiny side
of the copper rectangle goes down against the picture tube.
It must be centered at the bottom of the CRT neck.

To adjust the width, loosen the yoke clamp. Pushing the
tab into the yoke decreases width. Pulling the tab out of the
yoke increases width. Set this tab for approximately 1/2"

vie
ORIz OuT

WIDTH ADJUSTMENT

overscan, then tighten the yoke clamp.

T!SF_C_QE?LE_MENT AND RESISTANCE MEASUREMENTS

DEFLECTION YOKE

The deflection yoke should be as far forward as possible
(touching the bell of the CRT). Rotation of the deflection
yoke is used to level the raster.

HEIGHT AND VERTICAL LINEARITY
The height and vertical linearity controls are accessible
through the slide plate. The height control can be adjusted
through the hollow hotizontal hold control shaft while the
linearity control is at the rear of the vertical hold control.
Adjust the height and vertical linearity controls to get a
picture of proper height and proportion.

RINGING COIL AND

HORIZONT AL FREQUENCY ADJUSTMENT

1. Short out the ringing coil (1.401) with a jumper wire.

2. Set the horizontal hold control to the center of its me-
chanical range. Do not change this setting during the
steps that follow.

. Calibrate a VTVM to OV Center scale on the 1.5V range
and connect to test point (F) for measuring the DC volt-
age between (F) and ground.

4. With the receiver tuned to a station of normal signal
strength, adjust trimmer C418 so that moving it one way
causes the meter to swing to the left and moving it the
other way causes it to swing to the right. Then carefully
adjust trimmer C418 for center scale on this meter.

5. Remove the jumper from the ringing coil.

6. Adjust the ringing coil for center scale on the VTVM.
Check by switching to another channel and back again.
The receiver should snap into horizontal sync on all

A
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

WESTINGHOUSE
(Continued)

CHASSIS ASSEMBLIES
MANUAL VHF ONLY
V-2411-1 V24113
MANUAL VHF/UHF
V-2411-2 V-2411-4

POWER TUNED
V-2411-5 V-2411-6

o COMPONENT PARTS IF Z40O IS OMITTED

# USED ON V24(1-1-2-8

#r EARLY PRODUCTION

KEY TO PC BOARD LAYOUT

T101, blue wire
Tone Control, to C114
C416A
CRT, pin 3
V16 pin 5
Horizontal hold control, high side
Jumper to 0)
AGC level control, high side
T401 (black wire) to *'S*’ terminal
T402 (White wire) to *'T’’ terminal
CRT, pin 1
O . CRT, pin 8
= . CRT, pin 4
o | . CRT, pin 2
¥ P2 q . 2301, yoke, lug #6
b . MR . Fil-input from F401
a . Cable jumper to (8)
o . Cable jumper to
' €< b 'Jl'uner IF o&spu! cable lug
Ak . Jumper to
A dpt A e 21. Tuner AGC lug
22. Junction L400, R401 and R402
23. Tuner B+
24. Vert hold control, high end
25. Height control, wiper arm
26. C313B
27. T300, blue wire
28. Vertical lin control, wiper arm
29. Tuner filament lug
30. Junction C224 and high side of
contrast control
31. C222B
32, Junction L402, C424, R419
33. Brightness control, high end
34. Volume control, high end
35. Volume control, wiper arm
36. Cl12A
37. Junction T401 lug #3, C423, R423
38. Height control, high side
39. Junction C404B, R402
40. TI101, red wire

TEST POINTS

(A) AGC for IF
(B) Video detector
(C) CRT cathode
(D) 1st IF input
(E) 3rd IF Grid
(F) Horiz. MV
Eg; Ringing coil
(S) Quad coil

(T) AGC for tuner

solid outlines. Tube pin numbering is for bottom of socket.

Figure 4 — Bottom view of PC board showing location of top components in

N pmst pmst pmst pmst ot pmet Pt et Pt pmet
SEIINEWN OV AV AW -

164



VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2411-1 through V-2411-6 Alignment Information

SOUND ALIGNMENT

EQUIPMENT: VTVM
PROCEDURE:

1. Select the strongest station available (preferably with test
pattern and test tone) and adjust the FINE TUNING for
best reception. Adjust the VOLUME control so that the
station sound is audible.

2. Adjust the quad coil (L.101) for maximum sound from the
speaker.

3. Use a jumper wire to short the control grid of the 3rd IF
amplifier to chassis ground and disconnect the antenna.

4. Connect the VTVM to TP (3.

5. Adjust interstage transformer T100 for maximum negative

voltage on the VTVM (5 volt range).

Remove the jumper wire used to short the control grid of

the 3rd IF amplifier.

Place the antenna close to the antenna terminals so that

the signal is loosely coupled to the receiver and the pic-

ture is barely visible. A pronounced noisiness (hiss)
should accompany the sound.

. Adjust the limiter input coil (L100) for maximum negative
voltage on the VTVM. If the VTVM indicates a broad
response while making this adjustment, the receiver input
signal is too strong. When the signal coupling described
in step 7 is at the necessary low point, no limiting takes
place and the VTVM will indicate a sharp response to the
limiter input coil adjustment.

6.
7.

4.5 MC TRAP ALIGNMENT
Inject a 4.5 MC CW signal through a .00lmf capacitor to T.P. (B). Couple a .001mf capacitor to a demodulation probe tip .
Connect the other end of the probe to a VIVM and the capacitor to T.P. (C). Set the VIVM to 1.5 - 2V scale. Turn the set on
and allow five minutes for warmup. Then adjust L210 for minimum on the VTVM. Due to a one way interaction, it may be neces-
sary to touch up the limiter input coil (L100) as outlined above.

IF ALIGNMENT

EQUIPMENT

1. Sweep Generator with a 10 MC wide sweep at center fre-
quencies from 10 MC to 90 MC and 170 MC to 216 MC.

2. CW (Marker) Generator which accurately produces the IF
and RF frequencies from 4.5 MC to 216 MC.

3, Oscilloscope with good low frequency response character-
istics.

4. VTVM.

5. Bias Supplies of -4 -volts and -2.5 volts.

6. Standard Alignment Tool with a 3/32" hexagonal tip.

TERMINATION AND ADJUSTMENT OF EQUIPMENT
These instructions on termination and adjustment of
equipment will apply throughout the IF Alignment procedure.

(suom LEADS\ TUNER
g T ) W
F) gR2 300n INPUT
- s o
2o+ GENERATOR .
WTPU 0
IMPEDANCE 2o Rl R2 | R3
52n (1200 | 56n | %00
Figure 5 — Impedance matching network. | 72a| 110n| 85a | 50n
18K
Pd h:_l—%—
TO VTym | —
70 MmF
OR SCOPE 470 MMF == i)

Figure 7 — Decoupling Network.

AGC LEVEL CONTROL

This adjustment is factory set to produce a 3.25 volt, zero
to peak output at TP (B), with no sync crushing. Normally no
adjustment will be needed in the field.

Should adjustment be necessary, select the channel with
the strongest signal. Turn the AGC level control clockwise
(™) until a slight bend appears at the top of the picture
(sync crushing). Then turn the AGC level control slowly
counter clockwise (#™) to about 1/4 of a turn past the point
at which the bend disappears.

All test equipment cables and leads should be as short
and direct as possible.

Oscilloscope and VTVM — Use a low-capacitance direct
probe terminated with the decoupling network shown in
Figure 7. Keep the oscilloscope calibrated for 2 volts peak
to peak (P-P). Use a VTVM range suitable for measuring
-1.5 volts.

Generators — Except where otherwise noted, all signal
generating equipment should be terminated as shown in
Figure 6. Connect the signal cable ground near the ground
of the stage where the signal is injected.

Adjust the CW generator output so that: (1) When the
VTVM is being used its reading remains near the -1 volt
point. (2) When the oscilloscope is being used the marker
frequencies do not distort the response curve.

GENERATOR
OuTPUT
CABLE .005 MF
RI = OUTPUT
IMPEDANCE

OF GENERATOR

Figure 6 —~ Generator cable termination.

e 2 5
"I-% I‘* e NRAP WITH TAPE

T T 7T 7T 7T T 7

HOLE TO FIT TUBE PIN SNUGLY

~.

Figure 8 — Mixer Coupling gimmick.

CENTERING
The centering rings, located at the rear of the deflection
yoke should be rotated to center the raster.
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2411-1 through V-2411-6 Alignment, Continued

IF ALIGNMENT
For all of the following steps, connect a -4 volt bias to TP (A), a =2.5V bias to TP (T) and an oscilloscope and aVIVM to
TP (B). Channel selector should be set to channel 13 for steps 1 to 5. Fine tuning screws should be set to center of range.
Before beginning alignment, pull out the AGC tube (V4) and detune 1L200,"L201, 1202, T200and mixer output coil. L200 should
be detuned clockwise to the bottom of the coil form while L201, L202 and T200 should be detuned to maximum counter clockwise.

Step Test Equipment and Connection Adjustment

L Sweep generator at TP (E), 44.25 MC center. T203 Primary (bottom slug): Maximum amplitude at 44.25 MC.
Loosely couple CW marker generator to sweep T203 Secondary (top slug): Rocking symmetrical response
generator. Set CW generator to 44.25 MC. at 44.25 MC (see Figure 9).

2. CW generator to TP (D) at.

a. 45.62 MC T202: Maximum amplitude.

b. 39.75 MC L203: Minimum amplitude. Reduce bias if necessary to
produce sharp indication.

c. 43.00 MC T201: Maximum amplitude.

3. Sweep generator at TP (D), 44.25 MC center. Loosely | T203 secondary: Slight retouching may be necessary to
couple CW marker generator to sweep generator. flatten peak of response curve.

Vary CW marker generator to produce markers at T201, T202: Slight retouching may be necessary to obtain
frequencies indicated on Figure 10. curve shown in Figure 10.

4, Sweep generator to TP (M), 44.25 MC center. (For
tuner 470V071HO1, use gimmick shown in Figure 8
to connecr generator to TP (M). For tuner 470V063H02,
see Figure 13 to locate TP (M).) Loosely couple CW
generator to sweep generator.

a. Vary CW generator for markers at frequencies Mixer output coil: Maximum amplitude at 44.25 MC.
indicated on Figure 11. T200: Rocking symmetrical response at 44.00 MC with
picture carrier (45.75 MC about 7DB down from peak
response (see Figure 11).
b. CW generator to 41.25 MC L200: Minimum amplitude.
c. CW generator to 47.25 MC (It may be necessary L201, L202: Minimum amplitude.
to increase signal level or reduce bias to
produce shap indication.)
d. Check step 4a. T200: Touch up, if necessary.
e. Check step 4c. L202: Touch up, if necessary.

5. Sweep generator thru matching networ k shown in Tuner oscillator slug: 211.25 MC picture marker should
Figure 5 to antenna terminals. Adjust sweep appear about 6DB down from peak response
generator to sweep channel 13. Loosely couple (see Figure 12).

CW marker generator at 211.25 MC to sweep generator.
Keep marker generator output low.

6. Repeat step 5 for all channels. Set generators to Channel selector to appropriate channels.

appropriate frequencies.

Typical IF response, 3rd IF

ATTOY = Amp grid to 2nd Det,

e
'
1
'
1
'
J

+
|
i
I
|
!

G2
i 1
i ]
1 t
1 1
V |

1
| |
1
X )
. 1
[}
: ‘

Figure 11 — IF Response, Mixer Grid to 2nd Det.

Figure 12 — Typical RF-IF Response.
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

Westinghouse

Chassis V-2412-1, V-2412-2, V-2412-5, V-2412-6, V-2412-11, V-2412-12, used in
Models H-P3310, U, H-P3311, U, H-P3312, U, H-P3160, U, B, BU, H-P3161, U, B, BU.

CHASSIS REMOVAL

—

. Reniove control knobs.

2. Remove back cover and disconnect antenna lead-in.

3. Remove screw holding metal brace behind tuner and swing
brace out of the way.

4. Disconnect speaker leads at the output transformer.
Remove speaker and grill (2 screws and 4 trimounts),

5. Remove three Y%" screws securing control panel and
chassis to cabinet front.

6. Remove 7 screws holding chassis to cabinet base.

7. Carefully remove chassis, tuner end first.

UHF dial stringing.

Caution: Be extra careful not to break off feed-thru capacitor

on tuner,
una) 472VO35HO! PICTURE TUBE REMOVAL
470VOTOHO2 [ . .
1 3€45) 1. Remove chassis as described under Chassis Removal.
?,% é e ! 2. Discharge high voltage button at CRT.
ki R ST 3. Remove high voltage lead, CRT socket and yoke.
i3 ak 9(‘" = I?l“"‘{' \ 4. Loosen the two screws from upper strap of CRT
' | 6coBA | [unF osc | \*\_ . PP P )
EN__A X - P 5. Remove picture tube from front of chassis.
’L,-.@ @ OAbB 6. Install in reverse order.
| |
]
L 2 4 a70v066H03
]

{ VHF - UHF }

i
A
)
l

2 7 7 s
'y ca2 1
t I
1
i . A
- |
: a7 ' [9AHP4 v T |
i SN\ HORIZ. - !
) ‘MY, !
O | I
1 ‘\ J | % i v :
I e 1704
' |
|
: \/ ] - DAMPER | |
| | ) ! 17DQ6A ]
Loe¥ N N, N epoii— €~ —————— = ——— |-+ - - - SRT___ - HORIZ, |
! ouTPUT |
0 SW 400
i A.G.OFF -ON ,)
/
: X402 o - P
[ ! d
! | p
L3 20N P 2 —
I e — =1 xs00
— L r
4 / VIDEO OUTPUT
L YN v4
= 8AWBA caol
) ' QAWBA SYNC, SER THERMAL A.C
! \ RegeT o
\ i L209
i \ O .5MC !
1 \ LiOy i
b . o) ' !
| 3 43MC ~e---
I XTAL ToTTTTTT RN < N\ FILAMENT
! vioeo DET. Ligo VAT N\ DROPPING
—— -~ R & J, DET- RESISTOR
S 4 N % \ g
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167 Figure 3 — Top View of Chassis




VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

WESTINGHOUSE Chassis V-2412-1,-2,-5,-6,-11,-12

Schematic Diagram
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CONTROL BRACKET

THERMAL RESET BUTTON

A teset button for the thermal circuit-breaker is located

on back of treceiver. This button is red in colot. When circuit
breaker is set, red button is flush with cabinet back. When

circuit-breaker is’open red button will project about 1/8’*

from back cover. To reset, turn off receiver, push in button

then turn treceiver back on.

Vil viz
CTION &
vomiz e rowen | 360, TG
I 3 fs sf ja
POVOS§ 702 ATOVOTOM

Figure 5 — Schematic Diagram
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WESTINGHOUSE Chassis V-2412-1, -2, etc.

vy
84034
senjrcie AUDID GUT S h ti Di
chemalilc lagram
|cn°’
o
— o Hi—==
o NOTES:
L I AU CAPACITANCE VALUES LESS TMAN | ARE N mie AND VALUES GREATER Than
.38V o 4 c08 | VARE W mmt. WHILE ALL RESISTAMCE VALUES ARE W ON WS, 1/2 waTT UL E83
Y ‘°°'l| roe OTHERWISE INOCATED.
13v ool ' L 300x 2. DCVOLTAGES MEASUAED PROM B-WITH A vTvM MO SIGNAL APPLIED LINE YOLTASE AT II7 vAC
ost = &2 ' = | 2o 3 SERVICE 8 FACTORY AOu- JUMPER IN GIVES MAXIMUM WIDTH
U t 4 WAVEFORMS WERE TAKEN WiTH T
clos 08 t ' wor | BouERORMS, WERE, TAKEN WIT CONROLS S£T FOR & NOMMAL PICTURE WITH CONTRAST
] @\': = = $80x 5. R22918 600 OMS,1 W WHEN 4TOVOSSHOA TURER 13 USED.
(L] ! R229 1S 680 OHMS,2W WHEN 470VOS6MOS TUNER 1S USED.
clar _[_—‘ Ri0e = | A229 15 3600 OMMS, SW WHEN 47OVOE THOZ OR 4TOVOTONOZ TUNERS ARE USED .
Rl 360K
+258v |
B 8t + 325V | . JIf LATER PRODUCTION
|
3104
jre-2e L209 (i :
- — e — — — L0
CRYSTAL - asuc 100w
1208 In2egA ¥ @ | r BRIGHTNESS
aazs e oy CONTROL
0 L n222
o x 200 500K
| leas = |
Talas Tcpgeem -
1 2
- ——— e —— — e — ——
Wi d
L (]
WK -l ——l I.
w it inanhulie
25vPr 0V A
{{]
5%
ceze tad
004 =

Y V.PP SOV

-9V, ’d. 1800V PP 60"V|
wide V3¢ 7
150
i i
(11 vV
J w n327?
= 00 nszs
; "z = [ =
A A N -
340v PP e0n LN COMRE ok 3oy
= 145V PP G0N
v
18367
W 2402
“ oty Vo 3 &y
irbe _——— =
(] I _%ud' =
1 3

Ut

GREY

PC BOARD ACCESSABILITY

To provide easy access to the PC board, the CRT
assembly can_be partially disassembled (see Figures 1 and 2).
1. Remove the 4 screws shown in Figure 1,
2. Remove the 4 screws shown in Figure 2.
3. Move the CRT assembly out and to the left.
Caution: To operate the set while partially disassembled,
connect jumper from the aquadag coating to chassis
ground. Be careful that the high voltage anode lead does

not short or arc to the frame.

JUMPER

The jumper shunting C428 is sometimes cut to decrease
width. This is a factory adjustment and normally no change
should be made in the field.

Figure 1 — Bracket Removal.

b o ——

UPPER SUPPORT
ASS'Y

/g)-nmc
a DR SOLDER DOT

REMOVED

8. g -+ VERTLN
o~ VERT HEIGHT
CONTRAST

VERT HOLD
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— sCREws | R0
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(Continued)

WESTINGHOQUSE Chassis V-2412-1, -2, etc
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Bottom view of PC board showing location of top components in
solid outlines. Tube pin numbering is for bottom of socket.

Figure 6 —
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WESTINGHOUSE Chassis V-2412-1, -2, etc.

CENTERING

The centering rings, located at the rear of the deflection
yoke, should be rotated to center the raster.

DEFLECTION YOKE

The deflection yoke should be as far forward as possible
(touching the bell of the CRT). Rotation of the defleczion
yoke is used to level the raster..

HORIZONTAL FREQUENCY AND RINGING COIL

1. Short out the ringing coil with a jumper wire.

2, Set the horizontal hold control to the center of its range.
Do not change this setting during the steps that follow.

3. Connect a VTVM to TP for measuring the DC voltage
between TP @ and B—,

4. With the receiver tuned to a station of normal signal
strength, adjust C421 for 0 volts DC on the meter.

5. Remove the jumper from the ringing coil.

6. Adjust the ringing coil for 0 volts DC on the meter. Check
the adjustment by switching to another channel and back
again. The receiver should pull into horizontal sync on
all channels.

HEIGHT AND VERTICAL LINEARITY

The HEIGHT AND VERT. LIN. controls are accessible
through two holes in the front escutcheon, just below the
Channel Selector knob, with HEIGHT on the left and VERT.
LIN. on the right. With a narrow screwdriver, adjust them
alternately until a picture of proper height and linearity is
obtained.

SOUND ALIGNMENT

PROCEDURE:

1. Select the strongest station available (preferably with
test pattern and test tone) and adjust the MEMORY FINE
TUNING for best reception. Adjust the VOLUME control
so that the station sound is audible.

2. Adjust the quad coil (L101) for maximum sound from the
speaker.

3. Disconnect the antenna. Use a jumper wire to short TP
to B-,

4, Connect the VTVM 1o TP (S).

5. Adjust interstage transformer T100 for maximum negative
voltage on the VTVM.

6. Remove the jumper wire used to short TP to B-.

7. Place the antenna input close to the antenna terminals so
that the signal is loosely coupled to the receiver and the
picture is barely visible. A pronounced noisiness (hiss)
should accompany the sound.

SHORT LEADS TUNER
el
300n INPUT
= VWY 0
Zu:GE{?gR?TOﬂ —_— I
|MPEEL))ANCE 2o Rl | R2 | R3
52n |120n | 56a [ 150n
72a 110n| 85n [ 150n

Figure 7 — Impedance matching network.

18K
TO VTyM 470mmE = O TEST
OR SCOPE POINT
Figure 9 — Decoupling network. L

Adjustment and Alignment Information

8. Adjust the limiter input coil (L100) for maximum negative
voltage on the VTVM. If the VTVM indicates a broad
response while making this adjustment, the receiver input
signal is too strong. %hen the signal coupling described
in step 7 is at the necessary low point, no limiting takes
lace and the VTVM will indicate a sharp response to the
imiter input coil adjustment.

4.5 MC TRAP ALIGNMENT

Disconnect the antenna and turm contrast coatrol to
maximum clockwise. Inject a 4.5 MC CW signal through a
.001mf capacitor to TP. Connect a .001mf capacitor to a
demodulation probe tip. Connect the other end of the probe
to a VTVM and the capacitor to TP {C). Set the VTVM to

1.5-2V DC range. Tum the set on and allow five minutes
for warmup. Then adjust L209 for minimum on the VTVM,

IF ALIGNMENT
EQUIPMENT

1. Sweep Generator with a 10 MC wide sweep at center fre-
quencies from 10 MC to 90 MC and 170 MC to 216 MC.

2. CW (Marker) Generotor which accurately produces the IF
and RF frequencies from 4.5 MC to 216 MC,

3. Oscilloscope with good low frequency response character
istics.

4. VIVM

5. Bias Supply of -4 volts,

6. Standard Alignment Tool with a 3/32" hexagonal tip.
(long enough to reach bottom slugs)

TERMINATION AND ADJUSTMENT OF EQUIPMENT
These instroctions on temination and adjustment of
equipment will apply throughout the 1F Alignment nrocedure.
All test equipment cables and leads should be as short
and direct as possible.

Oscilloscope ond VTYM — Use a low-capacitance direct
probe terminated with the decoupling network shown in
Figure 9.. Keep the oscilloscope calibrated for 2 volts
peak to peak (P-P). Use a VTVM range suitable for

measuring =1.5 volts.

Generotors — Except where otherwise noted, all signal gen-

erating equipment should be terminated as shown in
Figure 8. Connect the signal cable ground near the
ground of the stage where the signal is injected.
Adjust the CW generator output so that: (1) When the
VTVM is being used its reading remains near the -1 volt
point. (2) When the oscilloscope is being used the marker
frequencies do not distort the response curve.

GENERATOR
OUTPUT
CABLE .005MF
p—
RI = OUTPUT
= IMPEDANCE

OF GENERAYOR

Figuré 8 — Generator cable termination.

K
"‘ I CONDUCTOR WRAP WITH TAPE
3 r’ / ITH

T T T 7 7T 7]

HOLE TO FIT TUBE PIN SNUGLY

Figure 10 ~ ;Aixer coupling gimmick.
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WESTINGHOUSE Chassis V-2412-1, -2, etc.

Alignment Information (Continued)

IF ALIGNMENT

STEP TEST EQUIPMENT AND CONNECTION ADJUSTMENT
1. —4 Bias to TP (A) Channel selector to channel 10
2. Oscilloscope and VTVM to TP (B) Short antenna terminals.
IF sweep generator with CW T203 primary (bottom slug): Maximum amplitude
Marker at 44.25 MC to TP (E) T203 secondary (top slug): Rocking symmetrical response
(see Figure 11)
3. CW generator to TP (D) at:
a., 45.62 MC T202: Maximum amplitude
b. 39.75 MC 1.204: Minimum amplitude
c. 43.00 MC T201: Maximum amplitude
4. Sweep generator at 44.25 MC to TP (D). Couple CW T201, T202, T203: Slight retouching may be necessary to
marker generator to sweep generator cable. Keep obtain response curve with correctly placed markers as
marker amplitude at minimum to avoid distorting shown in Figure 12. Use T203 (top slug) to flatten peak of
response. curve, T201 to adjust low frequency slope and T202 to
adjust high frequency slope. If curve cannot be obtained,
traps listed in Step 5 may be badly misaligned.
5. CVW generator to TP (M) (for 470VO70H02 tuner, use
gimmick shown in Figure 10) at:
a. 44.25 MC Tuner mixer output coil: Maximum on VIVM
b. 44.25 MC T200: Maximum on VITVM
c. 41.25 MC L201: Minimum on VITVM
d. 47.25 MC ) It may be necessary to increase 1.202: Minimum on VIVM
e. 47.25 MC z generator output and/or decrease bias.| 1.203: Minimum on VTVM
6. Connect sweep generator to TP (M) at 44.25 MC.
Couple CW generator with marker at 44.25 MC-to sweep | Mixer output coil and T200: Rocking symmetrical
generator cable. Keep marker amplitude low to avoid response. Tune for maximum amplitude with waveshape
distorting response. Adjust scope for 2V—-PP. and markers as shown in Figure 13.
7. CW generator to TP (M) at 47.25 MC. 1.203: Minimum amplitude (wave shape should be as
shown in Figure 13)
8. Oscilloscope, 2V—PP. Sweep generator thru impedance Fine tuning to center of range.
matching network (See Figure 7) to antenna terminals. Channel selector to Channel 13.
Set pix marker at 211.25 MC Channel 13.
Inject 45.75 MC marker into IF section by connecting Oscillator slug setting: Picture carrier should fall at
CW output cable to outer shield of IF link Cable. 45.75 MC (+400KC) marker on scope. (See Figure 14).
9. Repeat step 8 for all channels

Typical IF response, 3rd IF

Figure 11 - Amp grid to 2nd Det.
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Figure 13 — Amp grid to 2nd Det.

3
L

s |

Typical IF response, 1st IF

Figure 12 — Amp grid to 2nd Det.
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Figure 14 — Typical RF-IF response
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ZENITH RADIO CORPORATION

"N/JTHA  TELEVISION
RECEIVERS

CHASSIS 16F27, 16F27Q, 16F27T, 16G20, 16G20Q, 16G21, 16G21Q,
16G22, 16G22Q, 16623, 16G23Q, 16627, 16G27Q, 16G27QT,
16G27T, 17G28 AND 17G28Q

MODEL AND CHASSIS INFORMATION

SPACE PICTURE

MODEL COMMAND TYPE CHASSIS TUNER lBE_

F2105C Table 16F27 - 16G27 Bandswitch 19AJP 4
F2110G Table 16F27 - 16G27 Target Turret 19AJP4
F2111L,P Table 16F27 - 16G27 Target Turret 19AJP4
F2112w Table 16F27T* - 16G27T* Target Turret 19AJP4
G2101C,F Table 16G20 Bandswitch 19BDP4
G2102L,R,W Table 16G20 Bandswitch 19BDFP4
G2105C,L Table 16G27 Bandswitch 19AJP4
G2110B,G Table 16G27 Target Turret 19AJP4
G2112J,W Table 16G27T* Target Turret 19AJP4
G2120E,M,R,W Console 16G20 Target Turret 19BDP4
G22136 ‘300" Table 16G20Q Gold Video Guard Turret 19BDP4
G2214L 300" Table 16G27Q Gold Video Guard Turret 19AJP4
G2215J,L £'300" Table 16G27Q Gold Video Guard Turret 19AJP4
G2216L ‘300" Table 16G27QT* Gold Video Guard Turret 19AJP4
G2304R. W Table 16G21 Bandswitch 21CXP4
G2705R,Y Table 16G23 Bandswitch 23ANP4
G2707R,Y Table 16G23 Bandswitch 23ANFP4
G2715Y Table 16G22 Gold Video Guard Turret 23ANP4
G2717E,R,W Table 16G22 Gold Video Guard Turret 23ANP4
G2730E,R,M,W Console 16G23 Target Turret 23ANP4
G2735L,R, W Console 16G23 Target Turret 23ANP4
G2737E,R,W Console 16G23 Target Turret 23ANFP4
G2738E,M,R W, Console 16G23 Target Turret 23ANP4
G2740H,R, W Console 16G23 Target Turret 23ANP4
G2752R,W,Y Console 16G23 Target Turret 23ANP4
G2755H,M,R,W Console 16G22 Gold Video Guard Turret 23ANP4
G2756E,R,W Console 16G22 Gold Video Guard Turret 23ANP4
G2762W Console 16G22 Gold Video Guard Turret 23ANP4
G2780E,R,W Comb. 16G23/4G21 Target Turret 23ANP4
G2786E,M,R,W Comb. 16G23/4G21/7F20 Target Turret 23ANP4
G2787W Comb. 16G23/4G21/7F20 Target Turret 23ANP4
G3310E,R, W ‘300"’ Table 16G22Q Gold Video Guard Turret 23ANP4
G3311IR,W,Y ‘400" Table 16G22Q Gold Video Guard Turret 23ANP4
G3341E,M,R, W ‘300"’ Console 16G23Q Target Turret 23ANP4
G3346E M,R, W ‘400" Console 16G23Q Target Turret 23ANP4
G3348R, W ‘400"’ Console 16G23Q Target Turret 23ANP4
G3350E,R,W ‘400" Console 16G23Q Target Turret 23ANP4
G3353E,W ‘400" Console 16G22Q Gold Video Guard Turret 23ANP4
G3354M,R ‘400" Console 16G22Q Gold Video Guard Turret 23ANP4
G3360W,Y ‘400" Console 17G28Q Gold Video Guard Turret 23AFP4
G3368M,R ‘400" Console 17G28Q Gold Yideo Guard Turret 23AFP4
G3375L ‘400" Console 17G28Q Gold Video Guard Turret 23AFP4
G3385H ‘400"’ Console 17G28Q Gold Video Guard Turret 23AFP4
G3388W ‘400" Comb. 16G22Q/5G29/7F 20 Gold Video Guard Turret 23ANP4

* Equipped with electric timer. .
**Target turret tuner used in early production models.

Suffix ‘'Q'’ following the chassis number identifies a receiver equipped with Zenith’s Space Command remote control

Suffix ‘‘U*’ is added to chassis and model number if receiver is factory equipped with UHF continuous tuner.
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ZENITH Television Receivers Information on Adjustments

ADJUSTMENTS
BANDSWITCH TUNER

Oscillator adjustment screws are accessible from
the front of the cabinet, The knobs and the trim
plate for each model is slightly different. To gain
accessibility to the adjustment screws refer to the
instruction booklet shipped with the receiver.

Set the fine tuning control to the center of its mech-
anical range, Without further adjustment of the fine
tuning control, insert a 68-33 alignment tool into
the tuner and adjust each operating channel to reso-
nance starting with the highest channel and follow-
ing each lower channel in sequence. (Series induc-
tance circuit.) Be certain not to move the fine tuning
shaft when switching channels, It will be noted that
turning the oscillator screw to one side of resonance
results in a faded, washed-out picture with the spa-
cings between the wedge lines ‘‘fogged’’ and turning
in the opposite ditection causes the spaces between
the lines to clear up, however, going beyond this
point will cause the picture to take on a ‘*wormy’’
appearance from sound getting into the picture.
Cortect adjustment is obtained by adjusting for a

“wormy’’ picture and then back down the adjustment
screw slightly until the picture clears up. (If more
than one turn of the screw is required to tune in a
channel or if adjustment cannot be made, it may be
necessary to touch up the channel 13 screw to bring
channels 7 thru 13 within range and 6 for channels
2 thru 6.)

TARGET TUNER

1. To adjust oscillator slugs, turn the fine tuning
control to the center of its mechanical range.

2 Without further adjustment of the control, insert
a 68-36 alignment wrench through the hole provided
in the front of the tuner and adjust each operating
channel to resonance, It will be noted that turning
the adjustment screw to one side of resonance re-
sults in a faded, washed-out picture with the spa-
cings between the wedge lines *fogged’’ and turn-
ing the screw in the opposite direction causes the
spaces to clear up, however, going beyond this
point will cause the picture to take on a ‘‘wormy’’
appearance from sound getting into the picture,
Correct adjustment is obtained by adjusting for a
“wormy’’ picture and then back down the adjustment
screw slightly, until the picture clears up.

GOLD VIDEO GUARD TUNER

The contacts in this tuner are 16K gold filled (not
plated) using an alloy consisting of 69% gold, 25%
silver and 6% platinum for improved performance and
greater reliability. There is only one ostillator ad-
justment (per channel) and this is the front panel
tuning knob which when turned causes the nylon gear
mechanism to engage the oscillator adjustment screw
on the channel strip in use. Thete is no stop in the
tuning mechanism and the knob can be rotated sev-
eral turns either direction from resonance. It will

be noted that turning the tuning knob to one side
of resonance results in a faded washed out picture.
Turning the tuning control in the opposite direction
will cause the picture to clear up, however, going
beyond this point, the picture will take on a ““wormy’’
appearance from sound getting into the picture,
Correct adjustment is obtained by adjusting for a
“‘wormy’’ picture and then backing down the control
slightly until the picture clears up. Repeat this
procedure on each operating channel,

AGC ADJUSTMENT

Tune in a strong TV signal and slowly turn the delay
control until a point is reached where the picture
distorts and buzz is heard in the sound. The control
should then be backed down from this position and
set at a point comfortably below the level of inter-
carrietr buzz, picture distortion and improper sync.
This setting will correspond to approximately 3 V.
peak to peak output from the video detector.

CAUTION: Misadjustment of the AGC control can
result in a washed-out picture, distorted picture,
buzz in the sound or complete loss of picture and
sound.

FRINGE LOCK ADJUSTMENT

The fringe lock adjustment is made to obtain best
possible synchronization under weak and noisy
signal conditions, Check the AGC adjustment and
proceed as follows:

1. Turn the fringe lock control fully clockwise and
then back it off approximately 1/4 turn, Adjust the
vertical and horizontal hold controls and check
operation of the receiver to see that it syncs norm-
ally when the turret is switched from channel to
channel,

2. If the picture jitters or shows evidence of
delay, tearing,split phase,etc,, back down the fringe
lock control further, a few degrees at a time, each
time readjusting the hold controls and switching
from channel to channel until normal sync action is
obtained, It will be found that under normal signal
conditions, the correct adjustment will be near the
counter-clockwise position of the control,

3. In fringe and noisy areas, the best adjustment
will be found at or near the maximum clockwise
position of the control; however, do not automatical-
ly turn the fringe lock fully clockwise in fringe
areas, Follow the procedure outlined, In areas where
both local and fringe signals are received, a com-
promise setting should be made for best overall
performance,

AFC ADJUSTMENT

The horizontal hold control is equipped with a stop
which limits knob rotation to approximately 270
degrees. To adjust the AFC, remove the knob and
turn the shaft to a position where it is virtually
impossible to disrupt horizontal synchronization

when switching from channel to channel, After ad-
justment, install the knob with its pointer centered
between the stops.
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ANTENNA TERMINALS—

B+ 265V. {RED)

LF INPUT JACK (*U® MODEL)
CODED BROWN FOR IDENTIFICATION

TEST POINT "8" CONVERTER-—
—  SCREEN GRD

(s RVA RF WA

HEATER To U.H.F. CONTINUOUS %
To B+ ON U.H.F. TUNER (ORANGE}

V.H.F LF.QUTPUT JACK—/

OUNTING BRACKET
< 1962 TELEVISION SERVICING INFORMATION

4
6.3V, HEATER (BROWN)

4" —PILOT LIGHT

PURPOSE

i 7

TUNER

1

/— A.G.C. (YELLOW)

TEST POINT "A* CONVERTER GAID
/ (LF_ALIGNMENT}

%6BL8 USED ON [75-169
[~~~ U.H.F. B+ (“U"MODEL)

V.H.F. MODELS
INCORPORATE 12 POSITION TUNER 175-206

U.H.F._ MODELS
INCORPORATE I3 POSITION TUNER 175-205
. or 175169
b USED IN CONJUNCTION WITH
1758 CONTINUOUS UH.F. TUNER

FINE TUNING SHAFT %

CHANNEL SELECTOR SHAFT
SHOWN IN CHANNEL 6 POSITION

OSCILLATOR ADJUSTMENT

v

BEFORE ADJUSTING THE OSCILLATOR
SCREWS, SET THE FINE TUNING CONTROL
IN THE MIDDLE OF ITS MECHANICAL
RANGE BETWEEN THE TWQ STOPS.

1.F. CHANNEL (“U" MODELS)

OCCURS BETWEEN
CHANNEL 2 ond CHANNEL 13
Fig. 1.

SCREWS (ONE FOR EACH cianneL) Tube and Trimmer Layout, Bundswitch

U.H.F. ANTENNA TERMINALS ==

V.H.F. ANTENNA TERMINALS

AND 8-+ SWITCH FOR CONTINUOUS UHF TUNER

USED ONLY ON
175-1558 [75-1T5

DT ('Y HODELS) AS AN
1.£. INPUT CONNECTION

IN"U” MODELS ONLY,

IN UHF POSTTION ApyusT T Uner

“\I.F. INPUT CORE THRU

THIS HOLE

NEUTRALIZING
TRIMMER INSIDE

_PILOT LIGHT CONNECTOR
- ~—HEATER (BROWN)

=
/ /. ~1.E. INPUT JACK {"U" MODEL)

ZENITH Adjustment Infqrmation

WIDTH ADJUSTMENT

To obtain proper width, slide the metal sleeve along
the neck of the picture tube until a position is found
which results in proper width and linearity. In the
16F27 and 16G27 chassis, the sleeve must be in-
stalled with the open side facing the picture tube
high voltage connector button.

CENTERING ADJUSTMENT

The centering assembly is built into the voke hous-
ing. This assembly is made of two magnetic rings
which can be rotated by means of tabs, Centering
is accomplished by gradually rotating the tabs with
respect to each other, then rotating both tabs simul-
taneously until the picture is centered.

CORRECTOR MAGNET
ADJUSTMENT

Two corrector magnets are used in 21, 23 and some
19 inch models to obtain straight, sharply focused
sweep lines across the face of the picture tube.
The magnets are mounted on the deflection coil
mounting brackets and can be moved in and out or
up and down by bending the flexible arms which
support them. Adjustment has been made at the
factory and should not require readjustment unless
the support brackets are accidentally bent out of
position. If this occurs, proceed as follows:

1. With the vertical and hori zontal size controls
reduce the size of the picture to a point where the
four comers and sides are visible. (In some re-
ceivers it may not be possible to reduce the picture
size sufficiently to see all sides and it may be nec-
essary to shift the picture with the centering control
to view one side at a time,)

2. Bend the corrector magnet arms until the cor-
ners become right angles and the top of the raster is
parallel with the bottom and the left side is parallel
with the right side. After adjustment, the picture
should be restored to- normal size,

O ~AG.C.(YELLOW) NOTE: Misadjustment of the corrector magnets may
75156 & 75176 /’ cause pincushioning, barreling, keystoning, poor
L e e i b ~V.H.E LF.OUTPUT JACK linearity, etc,

R.F.TEST OBSERVATION POINT
(TEST POINT *B°)

JU.HF ANTENNA TERMINALS

PEAK PICTURE CONTROL
17G28 CHASSIS

'/l;‘ /7 7 N\
TO B4 ON U.HF. CONTINUOUS K MIXER PLATE ADJUSTMENT COIL

TUNER (ZU”MODEL) ORANGE // X: ]

a, & \B+ 135V, (ORANGE) This control is at the rear of the chassis. It is part
TO HEATER ON URF— i) of the video detector load and has a decided effect
CONTINUOUS TUNER VL

on the video response of the receiver. The response

("U" MODEL) BROWN - -——FINE TUNING SHAFT

MIXER GRID TRIIIER/

MIXER GRID TEST POINT ‘A"
CONNECT 1.F_ LEAD TO EXPOSED
EYELET IN CENTER OF HOLE

OSCILLATOR SLUG ADJUSTMENT:

V.H.F. MODELS
INCORPORATE 12 POSITION TUNER 175-156

UH.F MODELS
INCORPORATE 13 POSITION TUNER i75-155

NOTE: 13 POSITION V.H.F. TUNER 175-155
USED IN CONJUNCTION WITH
{75-8 CONTINUOUS U.H.F. TUNER

CHANNEL SELECTOR SHAFT
SHOWN IN CHANNEL 6 POSITION

y FINE TUNING STOP

_ Fig._ 2. Tube ond Trimmcyoui, Target Tuner

can be changed from a slight smear at the extreme
counter-clockwise position of the- control to an
exaggerated overshoot in the maximum clockwise
position.

The control is adjusted at the factory for best pic-
ture detail under normal signal conditions, however,
it can be changed in the field to suit a particular
signal or program condition. As an example, an old
movie can be ‘‘crispened’’ or the texture of ‘‘snow’’
in a fringe area can be changed for a more pleasing
picture.
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ZENITH Chassis 16G22 and 16G22Q Schematic Diagram (Chassis 16G21 see note below)
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ZENITH Chassis 16G21 uses 21CXP4
| picture tube, a 6DK6 for V5, but its

C1rcu1try is practically the same as

! Chassis 16G22 shown on these pages.
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RELAY | QTRERNISE SPECIFIGD.

[ A£31STAACE WEASUAEMERTS SNOWN WITH COICS DISCONNECTED FRoW

I cincurt
"f"’" ¢ CQtL RESISTARCE, ®AF GIYEW ARE URDLA ONE QWe.
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ZENITH Gold Video uard Turret Tuner Information
=

$-49799
! : USED ONLY ON

~ 1 175-301 ond 175-171
C

$49799("U"MODELS) USED AS AN
B SWITCH For CONTINUOUS UH.F TUNER

|.F. INPUT CONNECTION AND

_ 01 $- 51094
ANTENNA TERMINALS MOUNTING 5-31094
USED ONLY ON 175302 and 175-172
(300 OHM INPUT) BRACKET J WHEN UHF STRIPS ARE INSTALLED

U.H.F ANTENNA TERMINALS

A.G.C. (vELLOW)\\é
REMOVABLE COVER—_ \|[] 6.3V. A.C. HEATER AND PILOT LIGHT CONNECTION

R.F. PLATE TRIMMER . N NOTE. DO NOT USE ANY LONGER SCREWS THAN

WERE PROVIDED AT THE TIME OF MFG.

]

TO I.F. AMPLIFIER IN T.V.RECEIVER -]

BRACKET USED ON 175-301 ond 175-302
175-30) ond 175-302 TUNERS SAME AS
175-17) ond 175-172 EXCEPT FOR LENGTH

OF SHAFTS AND MOUNTING BRACKETS AS SHOWN BELOW

o= X (6E48))

CONVERTER GRID TRIMMER - -~ 1> Q=113 \é
7 S S
TEST POINT *B* 6 A4 e

Y pa—
CONVERTER SCREEN BY-PASS P eferer My
CONDENSER FOR OBSERVATION OF R F. e \_M_U§ED ON E—\/ L&
BAND PASSES. / e . h R ONLY [%f;
CONVERTER ADJUSTMENT PLATE“‘I/ =11 ] |5

TEST POINT A" —
CONVERTER GRID USED TO INJECT |.F. SIGNALS
TO ALIGN | F. AMPLIFIER IN T.v. RECEIVER
AND MEASURE CONVERTER GRID INJECTION

]

TO HEATER ON U.H.F. CONTINUOUS TUNER
("u" MODEL)

L)

B+ 265V (RED)20-25 MAY

FINE TUNING SHAFT —
ALL OSCILLATOR ADJUSTMENTS ARE MADE BY
TURNING THIS SHAFT. THERE IS NO MASTER

OSCILLATOR TRIMMER IN THE TUNER. L
NO DAMAGE WILL RESULT IF TUNING SHAFT IS i ~ __PILOT LIGHT
ROTATED IN EITHER DIRECTION FOR ANY —
NUMBER OF TURNS =
[

= -B+ FOR UH.F. CONTINUOUS TUNER

CHANNEL SELECTOR SHAFT <
SHOWN IN CHANNEL 6 PCSITION N

CHANNEL 2 STRIP PLACED IN SLOT—/
DIRECTLY UNDER THIS HOLE

Fig. 3. Tube and Trimmer Layowt, Gold Yideo Guard Turret Tuner
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[/

HOOKED END 2
FOR CONNECTING
TO VARIOUS GRIDS

<

470 MMFD. |
CERAMIC

ZENITH Television Receivers Adjustments and Alignment Information, Continued

L)

ADJACENT CHANNEL
REJECT SWITCH17G28 CHASSIS

This switch is located at the rear of the chassis
and is used to switch the 47.25 Mc adjacent channel
sound trap in or out of the circuit as required.

When the trap is switched out of the circuit a slight
improvement in IF band pass occurs for better pic-
ture detail. The receiver is shipped from the factory
with the trap in the ‘‘out’’ position.

If adjacent channel sound interference is exper-
ienced, switch the trap to the ‘‘in’’ position.

G2 ADJUSTMENT
17G28 CHASSIS

1. Connect the negative lead of a variable bias
supply (0-6V) to the grid (pin 7) of the 6GN8 video
amplifier and the positive lead to chassis. Switch
the tuner to a blank channel, Pull the dynamic con-
trast switch out (DC position).

2. Connect a VTVM to the cathode of the picture
tube (pin 11) and adjust the bias supply until this
voltage reads 150V,

3. Connect the VTVM to grid 1 (pin 2) and adjust
the brightness control for 95 volts indication on the
meter,

4, Leave the meter connected to grid 1 and adjust
G2 until the raster is just extinguished.

NOTE: An alternate and reasonably accurate method

of adjustment is to tune in a TV signal and adjust the
G2 control for 450 volts on grid 2 (pin 10) .

ALIGNMENT

TO RECEIVER ANTENNA TERMINALS

3]

MATCHING TRANSFORMER
50 OMMS UNBALANCED TO 300 OHMS SALANCED
SWEEP GENERATOR
OUTPUT CABLE

CARBON
RESISTOR

CAPACITOR

& “...V e,
} %; B 560
% VoW 5%

GROUND DIRECTLY
TO CHASSIS. DO NOT
USE LEADS.

Fig. 4 IF-RF Alignment Fixtures

A suitable VHF and UHF sweep generator in con-
junction with an accurate marker must be used for
alignment work. It is extremely important to termin-
ate the output cable properly and to check if the
attenuator is reactive, If the attenuator is reactive
or if the output cable is improperly terminated,
correct alignment cannot be made since the degree
of attenuation may change the shape as well as
the amplitude of the response curve. The attenuator
should only vary the ‘amplitude and not the shape
of the response curve.

SOUND ALIGNMENT

Proper alignment of the 4.5 Mc intercarrier sound
channel can only be made if the signal to the re-
ceiver antenna terminals is reduced to a level below
the limiting point of the 6BN6 Gated Beam Detector.
This level can be easily identified by the ‘‘hiss”
which then accompanies the sound. Various methods
may be used to reduce the signal level; however,
a step attenuator is recommended for most satis-
factory results.

1. Connect the step attenuator between the antenna
and the receiver antenna terminals,

2. Tune in a tone modulated TV signal. Adjust the
step attenuator until the signal is reduced to a level
where a ‘‘hiss’’ is heard in the sound.

3.  Adjust the sound take-off coil (top and bottom
cores) , intercarrier transformer, quadrature coil and
buzz control for the best quality sound and minimum

buzz. It must be remembered that any of these ad-
justments may cause the ‘‘hiss’’ to disappear and
further reduction of the signal will be necessary to
prevent the ‘‘hiss’’ from disappearing during align-
ment,

VIDEO IF ALIGNMENT

Refer to the appropriate schematic diagram and tube
and trimmer layout for reference test points.

1. Slowly turn the channel selector until the tuner
rotor is made to rest between two channels. This
will prevent an erroneous response,

2. Connect an oscilloscope through a 10,000 ohm
isolation resistor to terminal ‘‘C’’ (detector). Connect
the ground lead to chassis. In the 17G28 chassis
turn the Peak Picture Control to the extreme counter-
clockwise position.

3. Feed the sweep generator through the special
terminating network shown in Fig. 4 to point ‘‘G”
(Pin 1 of the 3rd IF). Adjust generator to obtain
a response similar to Fig. 5 with a detector output
of 3 volts peak to peak. Do not exceed this level
during any of the adjustments,

4, Set the marker generator to 45.75.Mc and alter-
nately adjust the top and bottom cores of the 4th
IF for maximum gain and symmetry with the 45.75 Mc
marker positioned as shown in Fig.5. The two peaks
must be equal in height and the high frequency peak
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Fig. 7 Further Expansion of Fig. 6 for Detail

ZENITH Television Receivers Alignment Information, Continued

\//-\/ e 47.25

\

41.25

45.75

Fig. 5  4th IF Response

at 45.75 Mc. If the correct response cannot be ob-
tained, check the position of the cores to see that
they are not butted but are entering their respective
windings from the opposite ends of the coils.

5. Connect the sweep generator to terminal ““A”’
(mix  grid, see Fig. 1, 2 or 3 depending on tuner),
Connect terminal ““F’’ to chassis and connect a
jumper between terminal ‘““E’’ and chassis. Adjust-
sweep to obtain a 3V.P.P. response somewhat simi-
lar to Fig. 8. Switch oscilloscope to 10X gain to
“blow up’’ the traps, (Fig. 6).

6. Refer to Fig. 6 and adjust the 39.75 Mc and
the 41.25 Mc traps for minimum marker amplitude,
Disconnect the jumper between ‘‘E’’ and chassis
Connect this jumper between ‘“‘E’’ and the junction
of the 56 (68 in the 16G20 and 16G27 chassis) and
1500 ohm resistors in the cathode of the first LF,
This provides an additional ‘“Blow Up’’ of the 47.25
Mc traps. (Fig. 7). In the 17G28 chassis the receiver
is shipped from the factory with the adjacent channel
reject switch (at the rear of the chassis) in the
‘“‘out’’ position. For alignment, the switch should
be in the ‘‘in’’ position. Adjust the 47.25 Mc traps
(the 16G20 and 16G27 chassis have one 47.25 Mc
trap) for minimum marker amplitude.

7. Disconnect the jumper between ‘“E’’ and the 56
and 1500 ohm cathode resistors. Connect this jumper
between ‘“E’’ and chassis. In the 17G28 chassis
switch the adjacent channel reject switch to the
“‘out’’ position. Adjust sweep generator for 3 volts
peak to peak output. Alternately adjust the 2nd,
3rd, 1st IF and the converter plate coil until an over-
all response similar to Fig. 8 (Fig. 9 for the 16G20

View of the 39.75 and 47.25 Mc Traps.

Fig. 8 Overall IF Response

Fig. 6 Expanded View of Traps

and 16G27 chassis is obtained). It will be found
that the 2nd IF affects the low side (42.75 Mc) and
the 3rd IF the high side of the response,

SPECIFICATIONS

FPOWER SUPPLY
117 Volts, 60 Cycles AC

CHASSIS WATTS
16F27 & 16F27T 215
16F270Q 290*
16G20 & U 185
16G20Q 265*
16G21 & U 215
16G22 & U 220
16G220Q 300%*
16G23 & U 215
16G23Q 295%
16G27 & 16G27T 205
16G27Q & 16G27QT 285*
17G28 225
17G280Q 305*

*With Space Command motor drive in operation

TV AUDIO OUTPUT

All Chassis Except 17G28

1.6 Watts
2.8 Watts

Undistorted

Maximum

Fig. 9 Overall IF Response
16G20 & 16G27 Chassis
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| VOLUME CONTROL
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION

TEST POINT "H' SOUND LIMITER PLATE INTERCARRIER COIL TEST POINT "R" (HORIZ. A.F.C)

.
SPEAKER LEADS TEST POINT 4~ SOUND OUTPUT DUAL SELENIUM DIODE
QUADRATURE COIL

SPACE COMMAND AUDIO MUTE CABLE (16620Q 8 16629Q)
MODELS
‘ [/ B

PIX
VI

19BDP4
I 7CRP4

iy |
S e T
E S

TEST POINT "¢" DETECTOR OUTPUT

TEST POINT "F" TO BE GROUNDED FOR |.F. ALIGNMENT
SOUND TAKE-OFF COIL
CONTRAST GONTROL

4TH |.F. TRANSFORMER
BRIGHTNESS CONTROL
VERTICAL HOLD CONTROL
TEST POINT 6" I.F. GRID
3RD I.F. TRANSFORMER
TEST POINT °E” I.F. A.6.C.
2ND |.F. TRANSFORMER

ADJACENT GHANNEL TRAPS——
39.75 MC. (BOTTOM SLUG, ADJAGENT PIX )
47.25MC. (TOP SLUG, ADJACENT SOUND )

IST I.F TRANSFORMER AND 41.25 MC. TRAP _J U WieoosB\] | 6AX4GTB o
{TOP SLUG ASSOCIATED SOUND) t' R voxg ; SDA%A DEFLECTION YOKE
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VOLUME TV-19, MOST-OFTEN-NEEDED 1962 TELEVISION SERVICING INFORMATION
ZENITH Chassis 16G27, -Q, -QT, -T, Tube and Trimmer Layout and Signal Path Chart
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1962 TELEVISION SERVICING INFORMATION

ZENITH Chassis 17G28 and 17G28Q
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ZENITH Chassis 17G28, -Q

V5
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Schematic Diagram 17G28 and 17G28Q Chassis. Waveforms
and Peak to Peak Voltages Representative of all ‘*G’’ Chassis .
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ZENITH Chassis 17G28 and 17G28Q Tube and Trimmer Layout Diagram
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INDEX

Admiral Corp.
16A9,-U
16B9B
16C9,~U
15D9, ~B
16F¢
16GSB
16UB9B
16UD9,-B
16UF9S
16UG9B
19B8RB
15UBSB
20483 21
20B3 21
20D8 21
20UA8 21
20UB8 21
20UD8 21
LG301 5
LGU301 5]
9
)
5
5
5
5
21
21
21
5
5

=

QnONNOOINLNYO O

LG302

L.GU302

1G303

IGU303

TG310

TGU310

€311

CU311

1311

L3311

LGU311

U311 21
ST311 21
STU311 21
TG311 5
TGU311 5
c312 21
cusle 21
L3312 21
LG312 5
LGUS12 5
Lu31e 21
ST312 21
TG31.2 5
TGU312 5
313 21
CU313 21
L313 21

Admiral, Cont.

LG313
LGU313
LU31l3
37313
STU313
G313
TGU313
ca21
cu321
r.G321
LGU321
STF321
STFU321
c322
cua2ee
1G322
LGU322
STFr322
STFU322
G323
Ccu3dz3
G323
LGU323
STFr323
STFU323
c331
CU331
€332
Cru332
C3323
CU333
STR339
3TFU339
L341
LU341
STF341
STFU341
L342
Lus42
L343
U343
L351
U356l
L352
LU352
L3583
10353
L3861

5
5
21
21
21
5
5
21
21

Under each manufacturer's name, at left there are
listed that make chassis and models in numerical
order. The corresponding page number atright of
each listing refers to the first page of the section
dealing with such material.

Admiral, Cont, Admiral, Cont. Zmerson, Cont.
U361 21 | c969 i5 1640 37
STR361 21 | CU969 15 1641 37
STFU361 21 | co71 15 1642 37
1362 21 | CU971 15 1644 37
LU362 21 1645 37
STF371 21 1646 37
STFU371 21 | Tmerson Radio 1648 37
L5382 el | 1524 27 1649 37
1.U382 21 | 1525 27 1650 37
1339 21 | 1126 o7 1658 37
LU389 21 | 1528 27 1657 37
STF389 21 | 1529 27 1658 37
STFU389 21 | 1530 27 1660 37
L391 21 | 1531 o7 1661 37
U391 21 | 1532 o7 1662 37
PO01 9 | 1533 27 1668 37
UP901 9 | 1524 27 1663 37
Po02 9 15344A,B 27 1670 37
UPSO2 9 | 1535 217 1672 37
P909 9 | 1535,B 27 1673 37
UP50% 9 | 1536 o7 1674 37
P10 9 | 1537 o7 1576 37
UP910 9 1538 27 1677 37
PO11 9 | 153¢ 27 1678 37
UP311 9 | 1s40 o7 1680 37
PO15 9 | 1541 27 1581 37
UP915 9 1542 27 1634 37
FO18 9 1543 o7 1685 37
UP918 9 1544 217 1205074 217
P3921,-0 9 1545 27 120508B 27
PS925, -U 9 1546 27 120515C 27
PS928, -U 9 1547 o7 120516D 27
T930 15 | 1548 27 | 120530C 37
TU930 15 1549 27 12053638 27
PO31 15 | 1550 27 120541¢C 27
T931 15 1551 27 | 120542D o1
TU931 15 | 1552 27 12054 9C 37
UP931 15 | 1553 27 120550D 37
935 15 | 1626 37 | 120551¢C 37
7635 15 | 1628 37 | 120552E 37
TU935 15 | 1629 37 | 120553F 37
UP935 15 1630 37 | 120554E 37
cesl 15 1632 37 | 120555E 37
CU951 15 | 1633 37 | 120556F 37
co52 15 1634 37 120557E 37
CU952 15 | 1636 37 | 120564C 27
€953 15 | 1637 37 | 120565D 27
U253 15 1538 z7 | 1205663 37
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General
Electric

IW Series 45
U5 53
M202 45
M203 45
M204 45
M205 45

M870VWD 55
R870VML 53
R870VWD 53
M871VWD 55

Magnavox
35 Series 61

Montgomery
Ward
WG-4225A 67
GTM-4233 like
data on 167
WG-43284A 67
GTM=-4333 like
data on 1867
WG-~5221A 71
WG=-52274 71
WG-5221A 71
WG-53214 71
‘HG=-5227A 71
WG -5331A 71

llotorola,
1K1, Via
19112L, +
19K13C, +
19K1410, +
1SK1SCW, +
1971 -1 a9
13F1-2 89
19P3-1,-2
1eP1001,2
18T7T1-3
1571 -4
19T1-5
19T 5CH, + 79
19T77-1,+
19711CH,+ 79
19712=-1,+
19713-1,+ 79
15T14C¥,+ 79

Al9T2-3 103
A19T2-4 103
Al9T2-5 103
Al197T8,+ 79
Y19K11W,+ 103
Y19K12M,+ 103
Y19K13+ 103
Y19¥14M,+ 103
Y19K1 5+ 103

Motorola. Cont.

Y19P3-1,2
Y19P10-1
Y19P10-2
Yi9T1-3
Y19T1-4
Y19T1-5
Y19TSCH, +
Y19T7-1,+

103
103
103
103
103
103

79

79

Y19T11CH,+ 79
Y197T12-1,+ 79
Y19T13,1,+ 79
Y19T14CW,+ 79

23T4ER, +
23758, ++
23T5M, ++
235, ++
Y23T4ER, +
Y23T5B, ++
TS-432
STS-435
T5-435
WIS-435
QTS-436,Y
RT3-436
STS-436,Y
TS-436,Y
WTS-436
STS-570,Y
TS-570,Y

Philco

K Line
12327
123270
12M50
12N51
128810
K3058CG
UK3058CG
K305918
UK3059LB
K3080BRL, +
K3218GD
K3220GD, +
UK3220+
K3222WH, +
UK3222SA
UK3222VH

-K32243GD

X322451
UK3226+
K3230GD
UK32303D
K3720CB
UK3720CB
K3722BE, +

103
103
103
7e
79
79
79
79
75
75

121

115
115
121

121

121
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
121
121
121

Philco, Cont.
UK3722BE 121
UK3722CG 121
K3724GD,+ 121

RCA Victor

KCS-133A,+ 125
KCS=-137A 133
KCs-137B 133
KCS-137P 133
KCS-138A 133
KC3-138B 133

flestinghouse+

V-2411-4
V-2411-5
V-2411-6
V=-2412-1
V-2412-2
V-2412-5
V-2412-6
V-2412-11
V-2412-12
V=-2414-1
V-2414-2
H-P3160,T

161
161
161
167
167
167
167
167
167
157
157
167

191A192,U
191A194,U
191AE202
191AE205

125
125
125
125

H-P3160++ 167
H-P3161,B 1387
H~-P3161U0,+167

121,E208
191AE209
191AER204
192A062+
192A084+
1924072+
19245075+
1224078+
1924079+
192A024+
1924098+
1922099+

125
125
125
133
133
133
133
133
133
125
125
125

Sylvenia Elec.

10P10
19P11
19710
19711
19718
19T19
23148
23149
231,51D
231,52
23T44B, +
23V46B, +
23V 508, +
546-1,-2
546-3,4,5
555-1,2,3
555-5,6,7

147
147
147
147
147
147
141
141
141
141
141
141
141
147
147
141
141

Westinghouse

V-2409-~1 153
V-2409-2 153
V-2409-3 153
V-2411-1 161
V-2411-2 161
V-2411-3 161

H-P3310,U
H-P3311,U
H-P3312,U
H-P3400,U
H-P3401,U
E-P3402,U
H-P34 50

H-P3451

Y-P3452

H-T3560,U
H-T3561,U
H-T356%,U
H-T3563,U
H-T3710,U
H-T3711,U
H-T73712,0
H~K3810,U
H-K3811,U
H-K3850,T
E-K3851,U
H-K3852,U
H-K4010,U
H-K4011,U
H-K4012,U
H-K4013,U
H-K4050

1-K4051

H-K4052

H-K4053

H-K4110,U
H-XK4111,U
H-K4112,U
H-K4113,U
H-K4150

H-K4151

H-K4152

H-K4153

H-K4210

H-K4211,U
H-K4212,0
H-K4213,U
H-K4214,U
H-K4215,U

167
167
167
153
155
153
153
153
153
157
157
157
157
161
161
161
157
157
157
157
157
161
161
161
161
161
161
161
161
161
161
161
161
161
161
161
16l
161
161
161
161
161
161

Zenith Radilo

16G20
16G21,Q
16G22,4
16G23,Q
16G27,%
16G27qT,T
17G28
17G28Q
G2101C,F
G2102L,+
G2103L,L2Z
F2105¢C
G2105C,L
F2110G
G2110B,G
¥e111L,P
reliaw
32112J,W
G2120E, +
32211cC
G2213G
G2214L
G2215J,L
G2216L
G2304R,W
G2705R,Y
G2707R,Y
G2715Y
G2717E,+
G27308, +
G2735L,+
G2736L, +
G27378, +
G2738E, +
G2739E, +
G2740H, +
G2749H, +
G2752R,+
G2755H, +
G2756E, +
G2762w
G2780E, +
G2786K, +
G278
G3310E,+
G3311R, +
G3341E, +
G3246E, +
G3348R,W
G3350E, +
G3353E,W
G3354M,R
G3360W,Y
G33568M,R
G3375L
G3388H
G3388W

16r27,Q,T
»Q

173 |
173

173 |

173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
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